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278. Meander corners are to be marked M 0" on the half toward
the meanderable body of water, and the additional marks (a) on a
standard parallel or other line controll ing surveys to one side only,
with the township, range and section toward the surveyed land;
(b) on an exterior, with the township (or range) common to the
adjoining townships, the ranges (or townships) upon the oppésite
sides of the exterior, and the sections; and, (c) on a subdivisional
line, with the township, range and sections; all appropriately’ set
forth as follows:

T25N MC
RI7TE

T24N

$33 RITE |RIBE
Mc RITE |RIBE
T24N
1916 1916 I‘;l‘;
T23N T23N
$35 v
MC Iy RITW S$26|525
355 T25N|RITE
1916 916
T25N T285 N
s23
e 526 4
S26 -
RI7E RITE
1916 <A

274. The interior quarter-section and all sizteenth-section corners,
when required by the written special instructions, are to be marked
in accordance with the scheme shown in the following diagram:
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275, Sixteenth-section corners of minimum control are to be marked
with a key letter (N, E, 8_or W), to indicate the position of the
monument, and ‘4" and the section, all on the half toward the
particular section which is concerned; as for example:

o

Sis
536 E ik

|

|

T 1918 1916
w 3

Key

BERE
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276. Special meander corners are to be marked in accordance with
the following scheme:
Key letters (N, E, 8, W or C) will be used in pairs to indicate
the position of the subdivision - of - section line,
l— W—C—E

—k

e

]
%
D1

W—C—E
Key

The marks “S M 0” will be placed on the half toward the mean-

derable body of water, and the section on the opposite half, as for

example:
SMcC SMc E
w c
5|30
5(30 S| 30
w c SMC
1916 1916 1916
S SMc/s sMc/s
N N c ¢ 5 5
30/sMc 30 30
1916 1916 1916

279. Auziliary meander corners will be marked “A M C” and the
township, range and section; as for example:
AMC
TB4N Razw

529
1sie

278. Closing subdivision - of - section corners are to be marked in
accordance with the following scheme:

Key letters (N, E, 8, W or C) will be used in pairs to indicate
the position of the subdivision - of - section line,

N N
| I
[ »
I

c
|
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The marks ““C C” and the section will be placed on the half from
which the closing line approaches the monument.
(The marks “B I R” indicate ‘‘Blackfeet Indian Reservation.”’)

PL PL PL/CC
E c c C
s 28
cc|szs CC|szs BIR
E c 1916
BIR BIR
1916 1916
' PL Jec PL/cC
N N s P
cc|sza S 28 s28
W BIR BIR
BIR 1916 1916
1916

279. Markings for miscellaneous angle points along irregular
boundaries:

T27N For “‘angle point No.4” on the
$13 (A" boundary of the “Blackfeet In-
RITW dian Reservation,” falling on

1916 surveyed land.
R For ““angle point” on the south
Ti12S Roow  boundary of section 33, super-
s 33 seding an old standard corner on
-_'—";;E— a defective line, not subject to
rectification,
TIENR7E For “angle point No. 2" on

AP 2 the boundary of a private claim
S 1tR37  (“Tract No. 37 ") falling on sur-
1916 veyed land.

For ‘““‘angle point No. 12" on

a reestablished meander line; tha

AP L’:\"; marks “A P and the serial
sio  number will be placed on the
1916 half toward the land omitted

from the original survey.
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280. Markings for intermediate corners along irregular boundaries:

138 M For ““139th mile' corner” on
N MEX the boundary line between the

TExas Otates of ‘““New Mexico and
1916 Texas.”

BIR For “3d mile corner” on the
PL boundary of the “Blackfeet In-
3IM dian Reservation,” falling on

1916 uusurw:yed land.

T25N For ‘‘13th mile corner” on the

BIR\ plaw boundary of the *‘Blackfeet Tn-

BM\s28 dian Reservation,” falling on
1916 surveyed land.

MARKS ON STONE MONUMENTS,

281. Where a storie monument is established the letters, figures,
and grooves will be cut on the exposed faces or sides of the stone,
but not on its top or end; the notches will be cut upon the exposed
vertical edges. Grooves are employed where the fiices of a stone
are oriented to the cardinal directions, and notches where the vertical
edges are turned fo the cardinal points, All marks will be made
from 1 to 1} inches in size, and will be plainly ‘and permanently
chiseled into the stone.

282. Standard township corners (oriented with the faces to the
cardinal directions) are to be marked “S C” on the north face, with
the township on the game face, and the ranges on the adjoining faces;
as for example:

8 C2 N on N.,
18 E “ E., and
17E " W.1face.

288. Closing township corners (oriented with the faces to the
cardinal directions) are to be marked ““C C” and with six (or fewer)
grooves on the face from which the closing line approaches the
monument—the grooves to indicate the normal number of miles
(or fractional parts) from the monument to the adjoining township
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corner—with the township (or range) on the same face, and the
ranges (or townthips) on the adjoining faces; also the initials or
abbreviation of the State, reservation, grant or private claim, on
the face toward such irregular tract as may be closed upon; as for
exampie:

20 Non N.,

O € 120 W and 5 grooves (on line betweén sections
6 and 82) on E,,
19N on 8., and
UTAH “ W, face,

284. Corners common to four townships (oriented with the edges to
,the cardinal points) are to be marked with the townships on the
northeast and southwest faces, and the ranges on the southeast and
northwest faces; as for example:

23 N on NE,,
18 B “ SE.,
22 N ‘* 8SW., and
17 E ** NW., face.

285. Corners common to two townships only (oriented with the
faces to the cardinal directions) are to bo marked with the town-
ship (or range) common to hoth on the face toward the townships,
and the ranges (or townships) on the adjoining faces; as for example:

3 NonN,,
2N *“ 8., and
7 W “ W. face.

286. Corners referring to one township only (oriented with the
edges to the cardinal points) are to be marked with the township
and range on the face toward the particular township; as for
example:

23 N 7 W on NW. face.

28%. Standard section corners (oriented with the faces to the car-
dinal directions) are to be marked “8 O” on the north face, and
with from one to five grooves on the east and west facen, the grooves

1960°—81——17
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toindicate, respectively, the number of miles from the monument to
the adjoining (regular) township corner; as for example:
S8Con N,
1 groove on E., and
b grooves on W, face (standard corner of sec-
tions 35 and 36).

288. Closing section corners (oriented with the faces to the cardinal
directions) are to be marked “C 0" and with from one to six grooves
on the face from which the closing line approaches the monument,
and from one to five grooves on each of the adjoining faces—the
grooves to indicate the number of miles (or fractional parts) from
the monument to each of the three (regular) township boundary
lines in the same directions, respectively—also the initials or
abbreviation of the State, reservation, grant or ‘private claim, on
the face toward such irregular tract as may be closed upon; as for
example:

2 grooves on IE.,
CCand6 *“  “ 8 and
4 % W, face (on line between sec-
tions 2 and 3 closing
on.a standard par-
allel),

289. Corners common to four sections (oriented with the edges to
the cardinal points) are to be marked (a) on an exterior, with from
one to five notches each on two opposite edges, north and south on a
meridional line, and east and west on a latitudinal line, each to
indicate, respectively, the number of miles from the monument to
the adjoining (regular) township corner: and (b) a subdivisional
corner, with from one to five notches on the east and south edges,
each to indicate, respectively, the number of miles from the monu-
ment to the (regular) east and south township boundary lines; the
subdivisional section corners of a fractional township will be marked
with reference to the theoretical position of normal east and south
boundaries, whether surveyed or not; as for example:

2 notches on N. and 4 notches on 8. edge (for corner of eec-
tions 7, 12, 18 and 18 on a range line),

2 notches on E. and 4 notches on W. edge (for corner of sec-
tions 2, 3, 34 and 85 on a township line).

2 notches on E. and 4 notches on 8. edge (for corner of sec-
tions 10, 11, 14 and 15 of a subdivisional survey).
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290. Section corners common to two sections only (oriented with
the edges to the cardinal points) are to be marked with the sections on
the faces toward the particular sections to which the corner belongs;
as for example:

513 on BW., and

812 ¢ NW. face (for corner of sections 12 and 13 on the east
boundary of a township).

811 on NE., and

810 “ NW. face (for corner of sections 10 and 11 of a subdivi-
sional survey running north from the mon-
ument).

291. Section corners referring to one section only (oriented with
the edges to the cardinal points) are to be marked with the section

" on the face toward the particular section which is concerned; as for

example:
5 17 on NW. face (for southeast corner of gection 17),

292. Standard quarter-section corners (oriented with the faces to
the cardinal directions) are to be marked ““S C 1" on the north face,

293. Quarter-section corners of mazimum control (oriented with the
faces to the cardinal directions) are to be marked (a) on a meridional
line, “1" on the west face; and (b) on a latitudinal line, “1" on the
north face,

294. Quarter-section corners of minimum control (oriented with the
faces to the cardinal directions) are to be marked ‘1" and the sec-
tion, all on the face toward the particular section which is con-
cerned; as for example:

18 40n8. face (for quarter-section corner on the north boundary
of section 4),

205. Meander corners (oriented with the faces to the cardinal
directions) are to be marked ‘A C" on the face toward the mean-
derable body of water, and with from one to six grooves on each of
the other faces, each to indicate the number of miles (or fractional
parts) from the monument to the (regular) township boundary line
in the same direc tion, respectively; as for example:

MConN,,
6 grooves * .,
i ot ‘8., and
PP “ W. face (for meander corner of fractional sections
13 and 18, on the south side of a meander-
able body of water).
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206. Special and auwiliary meander corners (oriented with the faces
to the cardinal directions) are to be marked S M. C” or “A MO,
as the case may be, on the face toward the meanderable body of
water, and the section on the opposite face; as for example:

SMCon N., and

819 . ‘“ 8. face (for special meander corner on & meridional
subdivigion-of-section line in section 19,
on the south side of a meanderable body
of water),

820 onE, and

AMOC *“ W. face (for auxilinry meander corner in section 20,
on the east side of a meanderable body of
water),

MARKS ON TREE MONUMENTS.

297. Where the true point for a corner is found to fall in the posi-
tion oceupied by a sound living tree, which is too large to be removed,
the tree will be made the monument. A tree will be removed if it
18 too emall to be marked, and a witness corner will be established
in preference to marking an unsound tree, if the latter can not be
removed.

298. The species of the tree and its diameter, breast height, will
be noted, where a tree is to be made a monument, and the appro-
priate marks will be made upon the trunk of the tree immediately
above the root crown. A series of marks to be made upon a particu-
larside of a tree will be scribed in a vertical line reading downward,

299. In the case of certain trees, including the aspen, beech and
locust (smooth, thin and permanently barked from sapling to ma-
turity), the marks may he made preferably by scribing well into the
bark and cambium (or live wood tissue) without blazing; the marks
thus made will remain and be visible as long as the tree is sound:
on the other hand, in the case of practically all rough barked trees,
the marks should be scribed into a smooth, narrow, vertical blaze,
specially prepared by removing just enough of the outer growth to
expose a flat surface of the live wood tissue immediately under-
neath the bark; the marks thus made will remain as long as the tree
is gound, but the blaze and marks will be covered by a gradual over-
growth, showing an outward scar for many years. In regions sub-
ject to heavy enowfall it is desirable to make a small additional
blaze at a height of 6 or 8 feet above the ground, which will serve
to attract attention to the tree during the winter season. The ends
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of all blazes should be smoothed off gradually without making a
sharp cut into the cambium. The lower end of the blaze upon
which the marks are placed should be about 6 inches above the root
crown, and its length should be just sufficient to take the marks,

The practice relating to the manner of marking trees, as above
outlined, is designed to cause the least possible injury to the tree,
by enabling a rapid overgrowth; alse, to place the marks in a position
where they will remain on the stump if the trunk should be re-
moved.  Various practices have obtained in the past in different
localities, some of which are objectionable by causing unnecessary
injury to a tree, or on account of the marks being placed in a position
where there is danger of their removal with the trunk in case the
tree is cut down.

300. The above theory applies equally to the marking of bearing
trees, and the engineer is advised, when making retracements, re-
surveys, eic., not to remove the overgrowth on a tree monument or
bearing tree unless it is absolutely necessary to do so in order to
identify positively the particular tree. In the case of trees which
have been blazed before marking, the number of rings contained in
the overgrowth (or its equivalent on the adjoining section of the
tree) will furnish an exact count of the number of years (one annual
ring for each growing seagson) from the date of original marking to
the date when uncovered. After an old blaze has been uncovered,
conditions are favorable for the decaying process to set in, and the
engineer should adopt additional means to evidence the position
of the corner.

801. Standard township corners are to be marked “S C” and the
township on the north side, and the ranges and sections on the east
and west sides; as for example:

SCT25N onN.,
R18ES 3] “ B, and
RI17E 836 “ W. side.

802. Closing township corners are to be marked “C 0 and the
township (or range) on the side from which the closing line ap-
proaches the monument, and the ranges (or townships) and sections
on the adjoining sides; also the initials or abbreviation of the State,
reservation, grant or private claim, on the side toward any irregular
tract which may be closed upon; as for example:

RI18ES6onE,
0CT24N “ 8., and
RI7TES1 “ W, side.
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808. Corners common to four townships are to be marked iwith the
township and section on the northeast and southwest gides, and the
range and section on the southeast and northwest sides: as for ex-

ample:
T 23 N 8 31 on NE.,
RI1B8ES 6 ‘ SE.,
T22NS 1 “ 8W.,and
R17E 8386 “ NW. side.

804. Corners common to two townships only are to be marked with
the township, range and section on the sides toward the particular
townships; as for example:

T2NR7WH 1onSW,, and
T3INR7WBS36 “ NW. side.

805. Corners referring to one township only are to be marked with
the township, range, and section on the side toward the particular
township which is concerned; as for example:

T23NR7WS36o0n NW. side,

806. Standard section corners are to be marked “S O” and the
township and range on the north eide, and the sections on the eaet
and west sides; as for example:

SOT25NR17E on N,
, 886 “E., and
835 W, side.

807. Closing section corners are to be marked “C C” and the
township and range on the gide from which the closing line approaches
the monument, and the sections on the adjoining eides; also the
initials or abbreviation of the State, reservation, grant or private
claim on the side toward any irregular tract which may be closed
upon; as for example:

S1 onkE,
CCT24NRI17E “ 8, and
82 * W.side.

808. Corners common to four sections are to be marked (a) on an
exterior, with the township (or townships), ranges (or range) and
sections; and (b) a subdivisional corner, with the township, range
and section; all appropriately set forth as follows:

T25 N8B 7onNE,,

RI18ES18 “ BE.,

R17EB 18 “ 8W., and
812 “ NW. side.
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T 26 N 8 36 on NE.,
R17ES 1 ¢ BE,,
T25 NS 2 8W., and
835 “ NW. side.
T 256 N 824 on NE.,
R17E825 * SE.,
826 ‘“ 8W., and
523 “ NW. side.

809. Section corners common to two sections only are to be marked
with the township and section and the range and section on the
sides toward the particular sections to which the corner belongs:
as for example:

T148 811 on NE., and
R 20 W 810 ““ NW. side.

810. Section corners referring 1o one section on ly are to be marked
with the township, range and eection on the side toward the par-
ticular section which is concerned; as for example:

T27 NR 16 W 8 17 on NW. side.

811. Standard quarter-seetion corners are to be marked “8 ¢ 3"

and the section, all on the north gide; as for exam ple:
80 1836 on N. side.

B12. Quarter-seetion corners of maximum control are to be marked
(@) on a meridional line, ““}"” and the section on the west gide, and
the section on the east side; and (b) on a latitudinal line, “}" and
the section on the north gide, and the section on the south gide; as
for example:

S18 on E., and
$8138 “ W. side.
$82lon N, and

828 “ 8. side,

318. Quarter-section corners of minimum control are to be marked
“1” and the section, all on the side toward the particular section
which is concerned; as for example:

187 on E. side (for quarter-section corner on the west boundary
of section 7).

814. Meander corners are to be marked ‘M C” on the side toward
the meanderable body of water, and the additional marks (a) on a
standard parallel or other line controlling surveys to one side only,
with the township, range and section on the side toward the sur-
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veyed land; (h) on an exterior, with the township (or range) common
to the adjoining townships on the eide opposite the meanderable
body of water, and the ranges (or townships) and the sections on
the adjoining sides; and, (¢) on a subdivisional line, with the town-
ship and range on the side oppogite the meanderable body of water,
and the sections on the adjoining sides; as fdr example:
M Con E.,, and
T25NR17 E 833 * NW.side (for meander corner on a
standard parallel, on the
west side of a meander-
able hody of water).
T 24 N on N.,
RISESI18“" Bj;
MC “ 8., and
R.17 E 813 “ W. gide (for meander corner on a range line,
on the north gide of a meanderable
body of water).
T23 N 8 35 on N.,
MOQeE R
T22N892 * §, "and
R17TW “ W. side (for meander corner on a township
line, on the west side of a mean-
derable body of water).
S 23 on N.,
T2 NRI1TE “ E,
8 26 *“ 8., and
M C “ W. gide (for meander corner on a lati-
tudinal section line, on the
east side of a meanderable

body of water).
M Con N.,

8 9 il
T4NR7W ' 8. and
8 8 “ W. side (for meandet corner on a meridional
section line, on the south side of
a meanderable body of water),
815, Special and auxiliary meander corners are to be marked
“BM O”or “AM C”, as the case may be, on the side toward the
meanderable body of water, and the section on the opposite side;
as for example:
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8 M C on E., and

814 ' W. side (forspecial meander corner on a latitudinal
subdivision-of-section line in section 14,
on the west side of a meanderable body
of water).

AMC on N, and

59 * 8. side (for auxiliary meander corner in section 9,
on the south side of a meanderable body
of water).

CORNER ACCESSORIES.

316. The purpose of a corner accessory is fo evidence the position
of the original monument.” A connection iz made from the monu-
ment to fixed natural or artificial objects in its immediate vicinity,
Whereby the former may be relocated from the latter, thus in the
event of the destruction or removal of the corner monument, its
original position may be identified as long as any part of the acces-
sories remains in evidence. The accessories consist of three general
classes, one or more of which are to be employed at each and every
corner established in the public-land surveys, preference being
given to the same in' the order of their permanency conditional
upon the character of the ground in the locality of the monument,
a8 follows:

(@) Bearing trees, or other natural objects such as notable cliffs
and boulders; permanent improvements; and memorials; (5) mound
of stone; and (¢) pits.

317. The engineer can not perform any more important service
in connection with his official duties than to employ whatever
means may be necessary permanently and accurately to evidence
the location of the legal corners established in his survey, and where
the usual accessories, or combinations of the same, can not be ems
ployed, such other means should be adopted as will best serve the
purpose.

818. The accessories for witness corners will be the same as though
the corner were established at its true point, but the marks upon
the bearing trees or other objects will be preceded by the letters
“W C”, and the section number will be made to agree with the
section in which the tree or object actually stands.
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BEARING TREES, BEARING OBJECTH, AND MEMORIALS,

319, Bearing trees, or other natiral objects, are to be selected
for marking when the same are available within a distance of 5
chains of the corner monument, and where the regular quota, here-
inafter described, is not available, one tree or object will be marked
in each section affording such accessory. A full description of the
tree or object will be embodied in the field notes as a part of the
record of the corner monument. One tree, or objeet, will be marked
in each section cornering at the monument, when available, and the
true course and horizontal distance from the exact corner point to
the center vertical axis of the tree at its root crown, or to the cross
(X) upon a marked object, will be carefully determined and
recorded with the deseription of the tree, or object, and its marks,
The species of a tree and its diameter, at breast height, will be
recorded; and, in the ease of a cliff or howlder, the description will
embrace such essential details as may be necessary to gerve for its
ready identification.

320. The marks upon a bearing tree will be made upon the side
facing the corner and will be scribed in the manner already outlined
for marking tree corner monuments. The marks will embrace the
information suggested in the schedule hereinafter given, with such
letters and figures as may be appropriate for a particular corner, and
will include the letters “B T"; a tree will always be marked to agree
with the section in which it stands, and will be marked in a vertical
line reading downward, ending in the letters “B T” at the lower
end of the blaze approximately 6 inches above the root crown.

321. There is a great difference in the longevity of trees, and in
theirrate of decay, etc.; trees should therefore be selected, if possible,
with a view to the length of their probable life, their soundness,
favorable site conditions and size, Sound trees from 6 to 8 inches y
In diameter, of the most hardy species, favorably located, are to be
preferred for marking. Trees less than 4 inches in diameter will
not be selected for marking if larger trees are available, and it is
generally better to avoid marking fully matured trees, especially
those showing signs of decay. Trees less than 4 inches in diameter,
if no better trees are available, will be marked with the letters
“B T” only. The species, size and exact position of the bearing
trees are of vital importance, as this data will generally serve to
identify a bearing tree without uncovering the marks, or even to
identify two or more stumps after all evidence of the marks has
disappeared.
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822. Generally only one tree will be marked in eack section at
a particular corner, but in certain instances, hereinafter described,
two trees are required in a section. Tn such cases it is better to
select trees of different gpecies, or of widely different size, direction
or distance, if the trees are of the sgame species, in order that confusion
may be avoided in the future identification of a remaining tree where
the companion tree has disappeared.

828. A cross (X) and the letters “B 0" and the section number
will be chiseled into a bearing object, if it is of rock formation,
and the record should be such as to enable another surveyor to
determine where the marks will be found.

24, A connection to any permanent artificial object or improve-
ment may be included in this general class of corner accessories,
The field notes should he explicit in describing such objects, and
should indicate the exact point to which a connection is made, as
“‘southwest corner of foundation of Smith's house,” “‘center of
Smith's well,”” “pipe of Smith’s windmill,” ete. No marks will be
made upon private property:.

825. In every case where it is impossible to make a single connec-
tion to a bearing tree or other beari ng object, as above described,
and where a mound of stone or pits are impracticable, a suitable
memorial will be deposited at the base of the monument. A memo-
rial may consist of any durable article which will serve to identify
the location of the corner in case the monument is destroyed. Such
articles as glassware, stoneware, a marked (X) stone, a charred
stake, a quart of charcoal, or pieces of metal will constifute a suit-
able memorial. A full description of such articles will be embodied
in the field notes wherever th ey are employed as a corner accessory.

MOUND OF STONE.

826. Where native stone is available and the surface of the
ground is favorable, a mound of stone will be employed as an ac-
cessory to a corner monument, provided that a full quota of frees or
other bearing objects can not be utilized. A mound of stone erected
a8 a corner accessory will be built as stably as possgible, will consist
of not fewer than five stones, and will be not less than 2 feot
base and 1} feet high. Tn stony ground the size of the mound will
be sufficiently increased to make it conspicuous. The position of
the mound will be as shown in the schedule hereinafter stated, and
the nearest point on its base will he separated about 6 inches distant
from the monument. The field notes will show the size and posi-
tion of the mound.
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827. Where it is necessary to support a monument in a gtone
mound, no additional mound will be employed as an accessory; and,
if bearing trees or other objects are not available, a marked (%)
stone or other memorial will be deposited at the base of the monu-
ment.

PITS,

328. Where the full quota of trees or other bearing objects are
unavailable for marking, the position of the monument will, under
certain favorable conditions, be evidenced by pits, No pits should
be dug in a roadway, or where the ground is overflowed for any con-
giderable period, or upon steep elopes, or where the earth will wash,
or in a loose or light soil, or where there is no native sod, or where
suitable stone for a mound is at hand.

A firm soil covered with a healthy native sod is mest favorable
for a permanent pit. Under such conditions the pits will gradually
fill with a material slightly different from the original soil, and a new
epecies of vegetation will generally take the place of the native
grass; these characteristics, under favorable conditions, make it
possible to identify the original location of the pits after the lapse
of many years,

829. All pits will be dug 18 inches square and 12 inches deep,
with the nearest side 3 feet distant from the corner monument,
oriented with a square side (and not a corner) towards the monu-
ment, arranged as shown in the schedule hereinafter given; the
earth removed will be scattered in such a way that it will not again
fill the pits. A description of the pits will be embodied in the
field notes, and will include, in every instance, a statement of their
gize and position; this is particularly important in view of the
fact that the practice herein outlined differs materially (in the inter-
est of gimplicity) from that set forth in earlier editions of the Manual.

ARRANGEMENT AND MARKING OF CORNER ACCESSORIES,

330, Standard tounship eorners.
Standard section corners.

Two bearing trees, one in each section north of the standard
parallel, each marked S C"’ and the township, range and section; as
T25NRI1SES31SCBT.

Mound of stone, north of corner,
Three pits, one each on line north, east and west,



CORNER MONUMENTS, 257

881. Closing township corners.
Closing section corners.

Two bearing trees, one in each section to the right and left of the
closing line, each marked “C C” and the township, range and
section; as

T24 NRISESECCBT.

Mound of stone, on the closing line.

Three pits, one on the closing line and one each to the right and
left on the line closed upon.

882, Corners common to four townships.

Four bearing trees, one in each section, each marked with the
township, range and section; as

T2NRI1I7TES1BT.

Mound of stone, south of corner.

Four pits, one each on line north, east, south and west.

838. Corners common to two tounships only.

Two bearing trees, one in each section cornering at the monument,
each marked with the township, range and section; as

TZNR7WS1PBT.

Mound of stone, on the line between the two townships cornering
at the monument.

Three pits, one each on the threa lines connecting at the
monument.

384. Corners referring to one township only.

Two bearing trees, both in the township cornering at the monument,
each marked with the townehip, range and section; as

T23NR19WS36BT.

Mound of stone, in the township cornering at the monument, at
45° from cardinal direction at the monument.

Two pits, one each on the two lines connecting at the monument.

885. Corners common to four sections.

Four bearing trees, one in each section, each marked with the
township, range and section; as

T26NR17ES35B T.

Mound of stone, west of corner.

Four pits, one in each section northeast, southeast, southwest and
northwest.

836. Section corners common to two sections only.

Two bearing trees, one in each section cornering at the monument,
each marked with the township, range and section; as

T4SR17ES12BT.
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Mound of stone, on the line between the two sections cornering at
the menument.

Two pits, one in each section at 45° from ecardinal direction at the
monument,

837. Section corners referring to one section on ly.

Two bearing trees, both in the section cornering at the monument,
each marked with the township, range and section; as

T2ZINRIEWS17BT.

Mound of stone, in the section cornering at the monument, at 45°
from cardinal direction at the monument.

Two pits, one 3 feet and one 6 feet distant, both in the section cor-
nering at the monument, at 45° from cardinal direction at the monu-
ment,

388. Standard quarter-section coruers.

Two bearing trees, both north of the standard parallel, each marked
“}” and ““8 0” and the section; as

}8368SCBT.

Mound of stone, north of corner.
Two pits, one each on line east and west,
889. Quarter-section corners of mazimum contro.
Two bearing trees, one in each section, each marked ‘1" and the
section; as
1816 B T.
Mound of stone: (a) On a meridional line, west of corner; and,
(b) on a latitudinal line, north of corner,
Two pits, one in each direction on the line passing through the
monument,
840. Quarter-section corners of minimum control.
Two bearing trees, both in the particular gection which is con-
cerned, each marked “}"” and the section; as
1STBT.

Mound of stone, in the particular section which is concerned, in a
cardinal direction from the monument.

Two pits, one in each direction on the line passing through the
monument,

841. Meander corners.

Two bearing trees: (¢) On a standard parallel or other line con-
trolling surveys to one side only, both in the particular section
which is concerned: and (b) on all other lines, one in each soction
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to the right and left of the line; all marked “M C" and with the

township, range and section; aa
TZNRI4ESS2ZMCOCBT.

Mound of stone, on the surveyed line on the opposite side of the
monument from the meanderable body of water,

Two pits, one 3 feet and one 6 feet distant, on the surveyed line
on the opposite gide of the monument from the meanderable body
of water,

842, The interior quarter-section and all sivteenth-section corners,
when required by the written special instructions.

Two bearing trees, marked (with letters and figures ending in
“B T”) as shown in the following diagram:

., Mound of stone, in a cardinal direction from the monument, as
shown (with symbol ** &2 ") in the following diagram:

Two pits, in a cardinal direction from the monument, as shown
(with symbol *‘ 0 ") in the following diagram:
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8483. Sizteenth-scetion corners of minimum, control.

Two bearing trees, both !n the particular section which is cons
cerned, each marked with a key letter (N, E, S or W) to indicate
the position of the monument, and “{%"" and the section; as

[_—w ------ £~—1

iet
ol B B

Key

NLSIBBT

Mound of stone, ih the particular seetion which is concerned, in
a eardinal direction from the monument.

Two pits, one in each direction on the section line passing through
the monument.

844. Special and auziliary meander corners.

Two bearing trees, each marked “S M € or ““A M C,” as the case
may be, and the section; as

SI4SMCBT,or
SI4AMCBT.

Mound of stone, on the opposite side of the montument from the
meanderable body of water,

Two pits, one 3 feet and one 6 feet distant, on the opposite side of
the monument from the meanderable body of water,

845. Closing subdivision-of-section corners.

Two bearing trees, both in the particular section which is con-
cerned, each marked “C C" and the section; as

S9CCBT.

Mound of stone, on the closing line.

Three pits, one on the closing line and one each to the right and
left on the line closed upon.

846. Miscellancous angle points along irregular boundaries.

(a) Two bearing trees, where the monuments are less than 1 mila
apart, one on each gide of the boundary; and (b) four bearing trees,
where the monuments are 1 mile or more apart, two on each gide of
the houndary; each marked “A P” and a serial or section number,
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or both, also the initiala or abbreviation of the State, reservation,
grant, private claim or public land, as appropriate; as
A P2TR87B'T,and
APS14BT (for “angle point No. 2" on the boundary
of a private claim * Tract No. 37" fall-
ing on surveyed land).

Mound of stone, on the medial line between the boundary lines
intersecting at the monument, and in the direction toward the State,
reservation, grant or private claim.

Two pits, one in each direction on the lines intersecting at the
monument.

347, Intermediate corners along irregular boundaries.

(a) Two bearing trees, where the monuments are less than 1 mile
apart, one on each side of the boundary; and (b) four bearing trees,
where the monumentas are 1 mile or more apart, two on each side of
the boundary; each marked with the number of the mile or half-
mile corner and the letter “M" (to indicate ‘‘mile corner'), and
the initials or abbreviation of the State, reservation, grant, private
claim or public land, as appropriate; as

47 M COLO BT, and

47 M OKLA BT (for ““47th mile” corner on the boundary
line between the States of “Colorado™
and “Oklahoma™),

Mound of stone, on a line at right angles to the boundary, and in
direction toward the State, reservation, grant or private claim.

Two pits, one in each direction on the boundary,

TABLETS IN CONCRETH MONUMENTS AND IN ROCK OUTCROP.

347-A. Brass tablets are supplied for use in making concrete
monuments and for placing in rock outerop. Conecrete monu-
ments, with the tablet imbedded in the top, are employed in
gpecial situations where @ superior corner construction is re-
quired and as authorized by the proper supervising officer. The
tablet is 84 inches in diameter and has a stem 3 inches long ; the
top bears the same inscription as that placed on the cap of all
iron-post monuments. The design and dimensions of concrete
monuments may be varied to suit the site conditions and the
gpecial requirements for a superior monument. The tablet may
be used for marking corners which fall upon rock outerop at any

1990°—31——18




262 MANUAL OF SURVEYING INSTRUCTIONS.

time without speeial authorization in lieu of an ifron post sup-
ported by a stone mound and on slopes where a mound would be
impracticable; a drill hole is made to receive the stem and g
recess is made for the top so that the tablet may be securely
cemented in place and sealed against molsture entering below the
top. All cementing and conerete congtruction to be permanent
must be done with clean first-class materials, earefully propor-
tioned. The corner marks to be made upon the tablet, and the
selection and marking of the accessories will be the same as for
iron-post monuments,



CHAPTER V.
RESTORATION OF LOST CORNERS,

IDENTIFICATION OF EXISTENT CORNERS.

848. Tt is the purpose of this chapter of the Manual to outline
the guiding principles which are to be observed in the identification
of existent corners, and thereafter to set forth the particular rules
which are to be applied in the recovery of the position of lost corners

‘originally established in the execution of the United States rec.
tangular surveys.

All surveyors, whether employed by the United States or not,
are cautioned to note the difference between the regulations per-
faining to the establishment of the original surveys of the public
lands and those relating to the subsequent identification of said
official surveys and the replacement of missing monuments thereof,

In the extension of the rectangular surveys it devolves upon the
United States surveyor to identify the initial lines of his group and
to replace all lost corners thereof. On the other hand in the sub-
division of sections and in the location of property lines generally,
it falls to the county or other local surveyor to identify the official
corners, and where a required corner is missing the local surveyor
will be called upon to recover the point. Thus it will be seen that
local as well as United States surveyors are constantly called upon
to search for existing evidence of original monuments, and in this
work the surveyors will be guided by the same general methods,
Should the search for a monument result in failure, the appropriate
restorative surveying process to be observed by either surveyor will
be based upon the same rules as hercinafter outlined. The text
that follows draws no distinction between the duties of the two
classes of surveyors.

849. The terms “corner” and “monument” are used largely in
the same sense, though a distinction should be noted to clarify the
subject matter of this chapter. The term “‘corner” is employed
to denote a point determined by the surveying process, whereas the
“‘monument” is the physical structure erected for the purpose of
marking the corner point upon the earth’s surface.

263
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850. An existent corner is one whose position can be identified
by comparing the evidence of the monument or its ACCessories on
the ground, with the record contained in the field notes of the
original survey, or where the point can be determined otherwise
by suitable testimony.

8561. The process of again bringing to light the physical evidence
of an original monument is founded on the principle of intelligent
search for the ealls of the field notes of the original survey, guided
by the controlling influence of kunown points. The problems
incident to the search are vastly simplified whenever a retracement
may be projected from known points, and the final search for a
monument should cover the zone surrounding one, two, three or
four temporary points as may be determined by connections with
known corners in one, two, three or four directions, according to
the number of ;points which will ultimately control the relocation
in case the corner in question should be declared lost.

352, The character of the original monument is the most impor-
tant factor in regard to its lasting qualities, and the search should
be directed to an examination for such evidence as may reasonably
be expected to remain. The evidence is bound to range from
that which is least conclusive to that which is unquestionable, and
the requisite support of . corroborative evidence is necessary in
direct proportion to the uncertainty of any feature regarding whose
authenticity there may be danger of dispute.

A stone, wooden post, tree corner, deposit corner, and the modern
iron post monument are all subject to more or less deteriorating
changes through various influences, depending upon the character
of the original monument, its local site conditions, and the lapse of
time, and all such factors should be taken into consideration when
comparing the particular evidence in question with the description
contained in the original field notes.

358. If the evidence of the monument s not fully conclusive, the
engineer's attention will be directed at once to the record acces-
gories; this step is o generally necessary that it should be considered
simultaneously with the search for the monument; in fact, in their
broader significance the accessories are a part of the monument,

The underlying principles relating to the identification .of the
corner accessories, subject o the changes which may be expected in
the period intervening after the date of.the original survey, have
already been fully outlined .in Chapter IV. It will suffice to state
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that the evidence of the accessories should agree with the record
contained in the field notes of the original survey, subject only to
such changes as may reasonably be expected.

864. In case of material disagreement between the particular
evidence in question and the record calls, the process of elimina-
tion of those features regarding which there may be doubt, after
making due allowance for natural changes, will serve a most useful
purpose, as follows:

(a) The character and dimensions of the monument in evidence
should not be widely different from the record;

(b) The markings in evidence should not be inconsistent with
the record; and,

(¢) The nature of the accessories in evidence, including size,
position and markings, should not be greatly at variance with the
record.

A certain measure of allowance for ordinary discrepanciss should
enter into the consideration of the evidence of a monument and its
accessories, and no definite rule can be laid down as to what shall be
sufficient evidence in such cases. Much must be left to the skill,
fidelity and good judgment of the engineer in the performance of
his work, ever bearing in mind the relation of one monument to
another, and the relation of all to the recorded natural objects and
items of topography.

856. A corner will not be considered as lost if its position can be
recovered satisfactorily by means of the testimony and acts of wit-
nesses having positive knowledge of the precise location of the
original monument, The expert testimony of surveyors who may
have identified the original monument prior to ite destruction and
thereupon recorded mew accessories or connections, ete., is by far
the most reliable, though landowners are often able to furnish
valuable testimony. The greatest careé is necessary in order to
establish the bona fide character of the record intervening after the
destruction of an original monument. Full inquiry may often
gerve to bring to light various recordsrelating to the original corners,
and memoranda of private markings, ete., and the engineer should
make use of all such sources of information. The matter of boundary
disputes should be carefully looked into in so far as adverse claimants
may base their contentions upon evidence of the original survey,
and if such disputes have resulted in a boundary suit, the record
testimony and the court’s decision should be carefully examined
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relative to any information which may shed light upon the position
of an original monument,

The testimony of individuals may relate to knowledge of the orig-
inal monument or the accessories, prior to their destruction, or to
any other marks fixing the locus of the original survey, and the value
of such testimony may be weighted in proportion to its completenesa
and agreement with the calls of the field notes of the original survey,
also upon the steps taken to preserve the location of the original
marks. All such evidence should be put to the severest possible
tests by confirmation relating to known original corners and other
calls of the original field notes, particularly to line trees, blazed
lines and items of topography.

It is impossible to outline a definite rule for the acceptance or
non-acceptance of the testimonyof individuals. Corroborative evi-
dence becomes necessary in direct proportion to the uncertainty of
the particular statements advanced by the individual who testifies.
It will be well for the engineer to bear in mind that conflicting
statements and contrary views of interested parties are fruitful of
boundary disputes.

3566, In those cases where witness corners were established in the
original survey, the true point for the corner will be controlled by
such witness corner, when the latter can be identified, by reference
to the record in accordance with the general plan of the survey.
The usual diligent search will be made for witness corners, but where
the same can not be identified the position of the true point for the
corner will usually be of major importance, rather than the point
for the witness corner, and in such instances the engineer will pro-
ceed directly to the re-determination of the true corner position,
adopting the particular methods which should govern the case in
hand. Should it become necessary to restore a lost witness corner
the general principles hereinafter outlined will be observed.

857. In the absence of an original monument, a line {ree, or a defi-
nite connection to natural objects, or to improvements, which can
be identified, may each fix a point of tho original survey for
both latitude and departure. The mean position of a blazed line,
when identified as the original line, may sometimes help to fix a
meridional line for departure, or a latitudinal line for latitude. Other
calls of theoriginal field notes in relation to variousitems of topogra-
phy may assist materiallyin the recovery of the locus of the original
survey. Buch evidence may be developed in an infinite variety,
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It may be only such as to disprove other questionable features,
or it may guide the engineer in a general way in arriving at the
immediate vicinity of a line or corner, or in its best phases may be
such as to fix the position of a line or corner beyond any doubt.

3568. A certain measure of allowance should be made for ordinary
discrepancies in the calls relating to items of topography. Such
evidences should be considered more particularly in the aggregate,
and when they are found to be corroborative an average may be
gsecured to control the final adjustment, which will be governed
largely by the evidences nearest the particular corner in question,
giving the greatest weight to those features which agree most harmo-
niously with the record, and to such items as afford definite connec-
tion. A careful analysis will generally reveal the merits of authentic
evidences as opposed to unreliable features bearing resemblance to
the calls of the field notes, and in this matter the engineer will find
an opportunity to exercise his skill to the fullest capacity.

359, It is a matter of utmost importance to determine where an
identified call of the original field notes shall operate to control for
both latitude and departure, or for either coordinate by itself, and
finally as to the necessity for applying the rules for proportionate
measurement where the distance between the identified points is
considerable.

RESTORATION OF LOST CORNERS.

860. A lost corner is a point of a survey whose position can not
be determined, beyond reasonable doubt, either from original traces
or from other reliable evidence relating to the position of the original
monument, and whose restoration on the earth’s surface can be
accomplished only by means of a suitable surveying process with
reference to interdependent existent corners.

861. The engineer is not prepared to consider the restoration of
a lost corner until he has exhausted every other means of identifying
its original position, and at this stage of his work he should have
determined upon an approximate position of the original monument
based upon his findings resulting from retracements leading from
known corners to the lost corner, from one, two, three, or four direc-
tions in accordance with the plan of the original survey, The prin-
ciple of proportionate measurement, which most nearly harmonizes
surveying practice with the legal and equitable considerations
involved in controvetsies concerning lost land boundaries, enters
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into the problem at this stage, and this plan of relocating a lost
corner will always be employed unless outweighed to the contrary
by physical evidence of the original survey. In cades where the
relocated corner can not be made o harmonize with all the calls
of the original field notes, due to unexplained discrepancy which
is made apparent by the retracement, the engineer is required to
determine which calls will be given major control, and those which
must be subordinated.

362. The preliminary retracements furnish the only possible
meaus of arriving at the discrepancies of the courses and distances
of the original survey as compared with those derived in the process
of re-running the lines, and the whole problem of proportionate meas-
urement, is one involving thé adjustment of said discrepancies. The
restoration of the lost corners can not proceed until the retracement
of the original survey has been completed. . The retracement will
be based upon the courses and distances returned in the field notes
of the original survey, or the equivalent by calculation, initiated
and closed upon known original corners. Temporary stakes for
future use in the relocation of all. lost corners may be set when
making the retracements,

363. As has heen observed, existing original corners can not be
disturbed; consequently discrepancies hetween the new.and the
original record measurements of the line connecting the identified
original corners will not in any manner affect measurements beyond
said corners, but the differences will be distributed proportionally
within the several intervals embraced in the line in question.

364, A proportionate measurement is one resulting in concordant
zelation between all parts of an original record length of a line and
the new distances given to the several parts as determined by the
re-measurement, in such a manner that the new distance given to
any part of a line shall bear the same relation to the original record
length of that part of the line as the new measurement of the whole
line hears to the original record length of said line. The ordinary
field  problem consists in distributing the excess or deficiency
determined by comparing the new measurement with the record
distance between two original existent monuments, in such a man-
ner that the amount of excess or deficiency given to each interval
shall bear the same proportion to the whole difference as the record
length of the interval bears to the whole record distance. After
having applied the proportionate difference to the record length of
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each interval the sum of the adjusted lengths will equal the new
measurement of the whole distance.

865. The term “single proportionate measurement'’ is applied
to a new measurement made on a single line to determine the posi-
tion thereon for restoring a lost corner, for example, a quarter-section
corner on line between two original section corners. The term
“double proportionate measurement’’ is employed to signify new
measurements made between four original corners on intersecting
meridional and latitudinal lines for the purpose of fixing by relation
to both lines the position of a lost corner, for example, a corner
common to four gections or four townships.

866. It will almost invariably happen that discrepancies will be
developed between the new measurements and the original measure-
ments recorded in the field notes. When these differences occur the
engineer 'will generally be required to adopt a proportionate
measurement based upon a process conforming to the method
followed in the original survey. The principle of the preponder-
ance of one line over another of less importance is recognized, in
order to determine upon the procedure relative to single or double
proportionate measurement, or other rule to be adopted in order
to limit the control and at the same time harmonize the restorative
process with the method followed in- the original survey. Thus
standard parallels will be given precedence over other township
exteriors, and the latter will be given precedence over subdivisional
lines; section corners will be relocated before the position of lost
quarter-section corners can be determined.

FRIMARY METHODS.
(a) DOUBLE PROPORTIONATE MEASUREMENT.

867. Themethod of double proportionate measurementisgenerally
applicable to the restoration of lost corners of four townships and of
lost interior corners of four sections. It is the best example of the
basic principle that monuments north and south should control the
latitudinal position of a lost corner, and monuments east and west
should control the longitudinal position of a lost corner, upon a plan
by which the influence of one identified original corner is balanced
by the control of a corresponding original corner upon the opposite
gide of a particular missing corner which is to be restored, each
identified original corner being given a controlling weight inversely
proportional to its distance from the lost corner.
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868. In order to restore a lost corner of four townships where all
of the connecting lines have been established in the field, a retrace-
ment will first be made between the nearest identified original
corners on the meridional line, north and south of the missing corner,
upon which line & temporary stake will he placed at the proper
proportionate distance. This will determine the latitude of the
lost corner.  Next, the nearest original corners on the latitudinal line
will be connected and a point thereon will be determined by pro-
portionate measurement in a similar manner, independent of the
temporary stake on the meridional line. The second temporary
point will determine the position of the lost corner in departure,
Then through the first temporary stake run a line east or west, and
through the second temporary stake a line north or south, as relative
gitaations may determine. The intersection of the two lines last run
will define the position of the restored corner by ‘‘double propor-
tionate measurement,”’

369. In the accompanying diagram the points SAW B A0
and “D” (on the small scale) represent four original corners; and
(on the large scale) “ I ” represents the proportional point between
“A™and “B,” for measurement only, and similarly, ¢ F* represents
the proportional point between “C” and “D).” The point “X "
satisfies the first control for latitude, and the second control for
departure,

370. The plan of double proportionate measurement will be
applied to the restoration of lost corners of four townships where all
the lines therefrom have been run, Lost interior corners of four
sections, where all the lines therefrom have been run, will also be
reestablished by double proportionate measurement, after first
relocating the required lost section cornens on the townshipexteriora.
When a number of corners of four sections, and the intermediate
quarter-section corners, are missing on all gides of the one sought
to be reestablished, the entire distance must, of course, be re-
measured between the nearest identified corners both north and
south, and east and west, in accordance with the rule laid down,

871. Where one of the connecting lines has not been established
in one direction from the missing township or section corner, the
record distance to the nearest identified corner in the opposite
direction will prevail in lieu of a proportional measurement, Thus,
in the same diagram, if the latitudinal line in the direction of
the point “D” had not been established in the original survey, the
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position of the point “F” in departure would have been deter-
mined by reference to the record distance from the point “C, '’
whereupon the point “X " would have been fixed by cardinal offsets
from the points “” and “F” ag before, Again, in rare instances,
where the intersecting lines have been originally established in
only two of the directions, the record distances to the nearest iden-
tified corners on the two lines will control the position of the tem-
porary points from which the cardinal offsets are to be made,

(b) sivarLe PROPORTIONATE MEASUREMENT,

372. The method of single proportionate measurement is gener-
ally applicable to the restoration of lost corners on standard parallels
and other lines established with reference to definite alinement in
one direction only, Intermediate corners on township exteriors
and other controlling boundary lines are to be included in this class,

378. In order to restore n lost corner by gingle proportionate
measurement, a retracement will be made connecting the nearest
identified regular corners upon the particular line in question, the
record of which shows no deflection in alinement; a temporary stake
will be set on the preliminary line at the original record distance;
the total distance will be measured, also the falling at the objective
corner. The temporary stake will then be adjusted for the pro-
portional part of the difference between the record distance and
the re-measurement, also for its proportional part of the falling.
Thus the adjusted position will fall on the true line connecting the
nearest identified corners, and at the same proportional interval
from either as existed in the original survey, Any number of lost
points, on the same straight line, may be recovered by the same
plan, setting a temporary corner for each at the time when making
the retracement. On the retracement of an east and west line, the
proper adjustments to secure the true latitudinal curve should be
allowed for as outlined in Chapter 1T,

874, Lost standard corners will be restored to their original
positions on a base line, standard parallel or correction line, by
single proportionate measurement on the line connecting the nearest
identified original standard corners on opposite sides of the missing
corner or corners, as the case may be. The term “‘original standard
corners” will be understood to designate standard township, section
and quarter-section corners, meander corners terminating the
survey of a standard parallel, and closing eorners in those cases
where they were originally established during the survey of a
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standard parallel as corners from which to project surveys to the
south, No other meander or closing corners along a standard par-
allel will control the restoration of lost standard corners.

3%56. All lost exterior section and quarter-section cornets will be
restored by single proportionate measurement between the nearest
identified corners on opposite sides of the missing corner, north and
south on a meridional line, or east and west on a latitudinal line,
after the township corners have been identified or relocated. An
exception to this rule will be noted in the case of any exterior the
record of which shows irrecularitiés in alinement between the ter-
minal township corners. (See sec. 350.)

876. All lost interior, quarter-section corners will be restored by
gingle proportionate measurement between the adjoining section
corners, after the section corners have been identified or relocated.,

377, Lost meander corners, originally established on a line pro-
jected across the meanderable body of water and marked upon the
opposite side thereof will be relocated by single proportionate
measurement, afler the section or quarter-section corners upon the
opposite sides of the missing meander corner have been duly
identified or relocated.

(¢) CLOSING CORNERS,

378. In order to reestablish a lost closing corner on a standard
parallel or other controlling boundary, the line closed upon will be
retraced, beginning at the corner on the standard parallel or other
controlling boundary from which the connecting measurement was
originally madae, itself properly identified or relocated; a temporary
stake will be set at the original record connecting distance, and the
total distance and falling will be noted at the next regular corner on
the opposite side of the missing closing corner.  The temporary stake
will then be adjusted as in single proportionate measurement, i. e.,
the closing corner will be reestablished on the true line closed upon
at the proper proportional interval between the nearest regular cor-
ners to the right and left, An identified closing corner not actually
located in the line closed upon will determine the direction of the
closing line, but not its legal terminus; the latter is bound to fall at
the frue point of intersection of the two lines. The position of a
restored closing corner should be verified by a refracement of the
line whose terminus it was designed to mark, (See sec, 384,)
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SECONDARY METHODS,

879. The following methods involve special applications of the
general rules of proportionate m easurement for adoption in unusual
cases where the ordinary confrol can not be obtained.

(d) BROKEN BOUNDARIES,

880. In order to restore one or more lost corners on a broken or
irregular townsh ip exterior, or other controlling boundary, a retrace-

Closing error of
refracement

8

A Fi g.68.

ment will be initiated at the nearest identified original corner on the
boundary, following out the record courses and distances, or the
equivalent by calculation, setting a temporary stake for each missing
corner or angle point, until the next identified original corner has
been attained, where a final temporary stake will be set at the record
distance of the last course of the retracement. The closing error will
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then be determined for course and distance from the last temporary
stake to the objective original corn er, and each temporary stake will
thereafter be adjusted on the bearing of the closing error, a propor-
tional amount of the length of the closing error equal to the propor-
tional part of the distance of the temporary stake from the initial
point of the retracement, i. e., the particular distance to be measured
at any temporary stake, on the bearing of the closing error, is to the
whole length of the closing error as the distance of the particular
temporary stake from the initial original corner is to the whole
length of the retracement. Angle points and intermediate corners
will be treated alike,
(£) ORIGINAL CONTROL,

881. Where a line has been terminated with reference to a meas-
urement in one direction only, a lost corner will be restored by refer-
ence to the original record bearing and distance, counting from the
nearest regular corner, the latter having been duly identified or
restored. Examples will be found where lines have been discon-
tinued at the intersection with large meanderable bodies of
water, or at the border of what was classed as impassable ground.

(f) INDEX CORRECTION FOR AVERAGE ERROR IN ALINEMENT AND MEASUREMENT,

382. In unusual cases where a retracement has been made of
many miles of the original lines, between identified original corners,
and there has been developed a definite surplus or deficiency in
measurement, or a definite variation in alinement, characterizing
the original survey, it will be proper to make allowance for such
average “‘index error.” Such adjustment will be taken care of
automatically in all cases where there exists a suitable basis for
proportional measurement, but in any case where such control is
lacking, an index error, if conclusive, will be made use of by
applying the determined correction to the record courses and dis-
tances., If there is not conclusive evidence of such index error the
record courses and distances will be allowed to prevadl,

BPECIAL CASES.

388. Examples of special cases could be set forth almost indefi-
nitely, but without bringing out important new principles. In
some respects the treatment of a large number of gpecial examples
would serve to confuse the subject by seeming to warrant certain
procedure as a general rule which in fact would not be proper were
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the conditions altered; the latter occur in an infinite variety.

with additional retracements in order' to develop any datg which
should be considered before a decigion iy rendered. In trials of
boundary suits the court will generally consider many additioual
questions besides those ¢oncernad in the technical problem, and in
such instances an academic study of hypothetical examples might
serve to cloud the real isste. Tt would be beyond the purpose of
the Manual to invade the realm of non-technical matter while
attempting to lay down the general principles involved in the
restoration of lost corners,

884. In all unusual instances,  where on account of manifest
distortion, or through extensive obliteration resulting in  great
distances hetween existing corners, or otherwise, the evidence of a
survey can not be identified with sufficient, certainty to enable a
suitable application of the various rules relating to the restoration
of lost corners, the engineer is again advised to report the facts to
the proper supervising officer. In the same connection, it is im por-
tant that the engineer should not be confused with the notion that
he is required, or has any authority, to revert to the principles
relating to the establishment of original surveys as an alternative in
such cases.  The methods incident to resurveys, as outlined in the
next chaptor, are designed to rectify unusual conditions which are
widely at variance with the representations of the original approved
plat and field notes,

(@) MIsCRLLANEOUS cONTROL,

385. It will be apparent to the experiencod engincer that actual
field conditions do not always furnish the basis for the application
of the rules heretofore sot forth, and while developing a consistent
theory to apply in unusual cases the engineer will at once note that
the first consideration relates to a more or less arbitrary limitation of

readily harmonize surveying practice with legal decisions concerning
the restoration of lost corners. A strictly consistent mathematical
Yecovery of a lost corner, not based upon any known legal decision,
may be obtained by allowing every known corner within a reason-
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able radius to enter into the control, each original corner being given
a weight inversely proportional to its distance from the missing
corner, and though the principle will lead to the same result in
some cases as by the methods previously outlined, it will yield a
slightly different result under other regular circumstances, For the
latter reason a miscellaneous control based upon such mathematical
principle will not be adopted except as specifically approved by
the proper supervising officer after due consideration of the facts
in regard to the applicability of the method in the absence of a
suitable basis for a regular control,

386. Having thus safeguarded the application of the following
method, the problem in the field will be developed by a series of re-
trgcements each beginning at an accepted corner, thence following
out the record courses and distances, each retracement terminating
at a temporary stake in the vicinity of the objective lost corner.
Each stake will be given a weight in versely proportional to the dis-
tance from the accepted corner to which it is related. The several
temporary stakes will then be combined; the first two to be resolved
into a point on the line between them, dividing the whole distance
into two parts that will make the interval from either stake inversely
proportional to the weights previously assigned, and the latter point
will be given their combined weights. The last point will then be
correlated with the third temporary stake on a similar plan. Three
or more original corners will thus exercise their influence upon the
final resultant position for the corner which is to be restored. The
result will be the same no matter what the order of connecting the
temporary stakes may be, but the omission of any element of the
control or the introduction of an additional original corner will alter
the final position. The field of influence should accordingly be
selected with a view to obtaining a resultant balanced position which
can not be materially changed by the introduction of other known
points of control.

1090°—381——19







CHAPTER VI.
RESURVEYS,
JURISDICTION.

887. Certain important considerations are involved in the execu-
tion of Government resurveys of an entirely different character
from those relating strictly to the making of original surveys; these
consgiderations present matters not referred to in Chapter V. There
is a twofold object of a resurvey: First, the adequate protection of
existing rights acquired under the original survey in the matter of
their location on the earth’s surface, and, second, the proper marking
of the boundaries of the remaining public lands,

888. As already noted in Chapter I, the Congress has authorized,
under certain conditions, the re-marking of the public-land suryeys,
The acts relating to resurveys contemplate a restoration of the
corners of the original surveys in those townships, (a) where the
obliteration of the original monuments or other evidence of the
position of the original lines has become so advanced that the land
boundaries can be identified only through extensive retracements
by experienced engineers of the General Land Office, and () where
field investigation shows that conditions on the ground disagree with
the representations upon the original plat to such an extent that the
land boundaries can not be identified positively in one position to
the exclusion of another, in consequence of which said plat ghould
be disqualified as a basis for the disposal of remaining public land,
While the Government may initiate a resurvey in the absence of any
application therefor, as a rule, the steps preliminary to the authori-
zation of a resurvey will be taken by the gettlers interested in the
land, through a showing of facts made to the proper supervising
officer, getting forth the existing conditions with respect to the
original survey and status of ownership of the lands.!

1 Bee current circular governing applieations for resurveys,

279
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889. The engineer is advised to bear in mind the fact that in
localities where resurveys are necessary the occasion for boundary
disputes is ever present; he should accordingly exercige the greatest
care in his technical work in the field and in the record thereof, so
that the result of the resurvey shall relieve existing difficulties s
far as possible without introducing new complications. As in the
case of original surveys, the records of all resurveys must form an
enduring basis upon which depends the security of the title to all
lands acquired thereunder, and the field notes should be 80 prepared
that under the test of the clogest, possible scrutiny at all times,
present and future, the record can be regarded as conclusive in the
matter of the location of such rights.

890. The General Land Office has exclusive jurisdiction over
all matters pertaining to surveys and resurveys affecting the publie
lands; as hetween private owners of lands the title to which has
passed out of the United States, final determination in the matter
of fixing the position of disputed land boundarics rests with the local
court of competent jurisdiction. The rules of procedure laid down
by the General Land Office to guide its engineers in the re-marking
of lines of previous surveys are intended to be in harmony with the
leading court decisions in suits involving boundary disputes, and
said rules should be so applied that the courts may, with security,
accept without question the boundaries thus determined in so far
as they represent the true location of a particular tract intended
to be conveyed by a patent. Government resurveys are under-
taken only by duly appointed United States surveyors acting
under the authority of the Secretary of the Interior through the
Commissioner of the General Land Office and under the immediate
direction of subordinate supervising officers,

LIMIT OF AUTHORITY OF ENGINEER.

891. There are certain questions of a purely judicial nature
involved in resurveys of every description where the decision is
to be reserved to the General Land Office, 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 o identify and mark out on the ground the various legal
subdivisions of the public domain, but it is a judicial question
beyond the function of the engineer to determine whether or not
specified lands have been duly earned under a certain entry. In
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the resurvey process the engincer will determine whether or not
lands embraced within a claim as occupied have been correctly
related in position to the original survey, and where the demon-
stration of this question may be one involving more or less uncer-
tainty, as i often the case, the engineer will examine and weigh
the evidence relating strictly to the surveying problem involved,
and he will interpret, the evidence in respect to its effect upon the
manner in which the resurvey shall be executed looking to the
protection of the valid rights acquired under the original survey.
The engineer has no authority to enter into any agreements looking
to the exchange of one subdivision for another, or to bind the General
Land Office in this particular.

BONA FIDE RIGHTS OF CLAIMANTS.

392. In order to carry out the provisions of the laws relating to
resurveys, the engineer should understand fully the meaning of
the words ““bona fide rights” and under what circumstances it will
be held that such rights have been impaired by a resurvey. In
this connection attention is again directed to the clause contained
in the act of March 3, 1009 (35 Stat., 845), as amended by joint
resolution approved June 25, 1910 (36 Stat., 884), which reads as
follows:

‘“That no such resurvey or retracement shall be 80 executed 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 given similar protection under
the provisions of the act of September 21, 1918 (40 Stat., 965).

398. It will be understood that bona fide rights are those acquired
in good faith under the law, Rights of this character can be affected
by @ resurvey only in the matter of POSITION OF LOCATION on the
earth’s surface, and the engineer will be concerned only with the
question as to whether lands covered by such rights have been
actually LOOATED in good faith. Other questions of good faith, such
as priority of occupation, possession, continuous residence, valie
of improvements, and cultivation, when considered apart from the
question of the position of the original survey, do not in any manner
affect the problem of resurvey,

It is evident that the resurvey must afford adequate protection
to bona fide rights vested in both improved and unimproved lands,
In the final determination of the true position of all lands, whether
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improved or unimproved, in the ahsence of original corners, the
necessity for more or less flexibility, of method must be recognized,
as the value of both of these classes of lands may be vitally affected
by an arbitrary process of resurvey which is rigid in. its application,
Unimproved lands, however, where no apparent attempt has been
made on: the part of the owner to identify the same under their
original descriptions (and where the inherent yalue of the lands in
question is the same), are not necessarily affected in the game manner,
and such unimproved lands may be adjusted to a position found
by, the, engineer. to 'be conformable to adjoining or near-by tracts,
where all may be held to qualify under the rule of acceptable loca-
tion.

894, The question arises whether the technical rules for the
restoration of lost corners are to be rigidly applied in all cases regard-
less of their effect on the position of improvements, or whether the
poesition of all improvements is to be accepted without question
tegardless of the relation or ifrelation of such improvements to the
existing evidence of the original survey and to the description
contained in the entry. Manifestly these opposite extremes are
equally unacceptable. Somewhere between them, therefore, will
be found the basis for a determination of the question as to when
lands go improved are to be regarded as having been rLocATED in
good faith or otherwise. Tt is clear that no definite specific set of
rules can be laid down in advance for the determination of this
question. This is a problem the solution of which must be found
on the ground by the engineer; it is upon his judgment primarily
that the responsibility for a determination of the question of good
faith a8 fo LocatioN must rest, The engineer may err in his judg-
ment, but once this question is settled to his own satisfaction, the
procedure to be adopted in the matter of the application of resurvey
rules is no longer in doubt.

895. It may be held generally that an entryman has located his
lands in good faith (referred to herein as an acceptable location of
a claim or of a local point), when it is evident that his interpretation
of the record of the original survey as related to the nearest existing
corners at the time the lands were located (as defined by his fencing,
culture, or other improvements) is indicative of such a degree of
care and diligence upon his part, or that of hissurveyor, in the ascer-
tainment of his boundaries, as might be expected in the exercise of
ordinary intelligence under existing conditions. From this it
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follows that Tack of good faith is not necessarily chargeable against
an entryman if he has not located himself according to a rigid appli-
cation of the rules laid down for the restoration of lost corners, where
complicated conditions involve a double set of corners, both of
which may be regarded as authentic; or where the nearest existing
corners in one or more directions are an excessive distance away;
or are improperly related to each other to an extraordinary degree:
or where all evidences of the original survey which had been adopted
by the entryman as a basis for his location have been lost before the
resurvey is undertaken. Iurthermore, the extent of recognition
given by neighboring claimants to a local point used for the control
of the location of claims very often carties with it the neceseity for
a consideration by the engineer of its influence in the matter of
the acceptability of such locations under the foregoing rule of good
faith.

896. In cases involying extensive obliteration at the date of
entry, the entryman or his successors in interest may be charged with
the knowledge that the boundaries of the claim will probably be
subject to more or less adjustment in the event of a resurvey, and
that in the process of fixing the boundaries of groups of claims a
general control applied to all must be favored as far a8 possible in
the interest of equal fairness to all and of gimplicity of resurvey.
Even in the presence of extensive oblitdration of the original survey,
a claim which manifestly shows that no attempt has been made to
relate the samé in some manner to the original survey can not gener-
ally be regarded as having been located in good faith.

897. Cases will arise where it may be evident that lands have
been 0COUPIED in good faith, but whose boundaries as occupied are
clearly in disagreement with the demonstrated pogition of the legal
subdivisions called for in the description. Obviously the rule of
good faith as*to location can not apply, and relief must be sought
through the process of amended entry (act of Feb. 24,1909, 35 Stat.,
645) to cover the legal subdivisions actually earned, rather than
through an alteration of the position of established lines. Thisis a
process of adjudication rather than one of resurvey. A caselof this
character should be regarded as an’ ““erroncous location,” in pre-
cisely the same manner as wotld obtain if the question of resurvey
were not involved.

898, The recognition of the principle that the restoration of a cor-
ner may be influenced by the position of one or more existing claims
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warrants, within suitable limits, the acceptance of an unofficial deter-
mination, in the manner hereinafter stated, which would not neces-
sarily agree with that resulting from a rigid application of arbitrary
rules laid down for the restoration of lost corners,

GENERAL FIELD METHODS.

899. There are two recognized methods of malking Government
resurveys—DEPENDENT and INDEPENDENT—and in general, any
field condition that may arise can be taken care of by the applica-
tion of one or the other method,

400. The perENDENT resurvey is designed to accomplish arestora-
tion of what purports to be the original conditions according to the
record, based, first, upon identified existin g corners of the original
survey and other recognized and acceptable points of control, and,
second, upon the restoration of missing corners by proportionate meas-
urement in harmony with the record of the original survey. This
type of resurvey is applicable to those cases showing fairly concordant
relation between conditions on the ground and the record of the origi-
nal survey. Titles, areas and descriptions should remain abso-
lutely unchanged in the typical dependent resurvey.

401. The INDEPENDENT resurvey provides methods adapted to con-
siderable areas of public land where the original survey can not be
identified with any degree of certainty in accordance with the repre-
sentations of the approved plat and field notes, and where the pre-
vailing conditions are such that strictly restorative processes, when
applied as an inflexible rule between existing monuments or adopted
corner positions, are either inadequate or lead to unsatisfactory re-
sults. This type of resurvey provides for the segregation of indi-
vidual tracts when necessary, or a conformation of individual tracts
to the subdivisions of the resurvey if snitable. These processes are
found to be more flexible in their application than those of the
strictly dependent type, but at the same time they duly protect, all
private rights which have been acquired upon the basis of the origi-
nalapproved survey and plat. With respect to the identification and
description of the public lands involved, the independent type of re-
survey supersedes the record of the original survey. This will be
made apparent by the representations of the approyed resurvey plat.

402. The basic principle, with respect to the protection of bona
fide rights, involved in one type of resurvey is identical with that
of the other type, whether dependent, or independent; they are both
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to be regarded as a demonstration, on the part of the General Land
Office, in the light of the best evidence available, by means of the
legal subdivisions 'of a dependent resurvey or by the tract segrega-
tions of an independent resurvey, of the original position of entered
or patented legal subdivisions or lots included in the original descrip-
tion when related to the original survey. There is no legal authority
for the substitution of the methods incident to an independent re-
survey in disregard of identified evidence of the original survey.

408. The necessity for both types of resurvey is encountered in
the field; the applicability of one or the other method is altogether
a question depending upon local conditions, such as extent of oblit-
eration, relative harmony of identified and recognized points, and
extent of disposals by the Government. These questions should not
be judged in advance of a comprehensive field examination,

404. In general, a preliminary field examination will be required
and authorized before the resurvey is to be undertaken.

The purpose of an investigation is to develop the extent of the
obliteration of the evidence of the original survey, the extent of
settlement, the agricultural possibilities of the township, and any
other information from which the necessity for, and the propriety
of, the proposed resurvey may be determined.

A second purpose to be subserved by an investigation is the
assembling of sufficient data concerning the local survey conditions
to permit a proper type selection; and with this end in view the
examining engineer should investigate and report upon the relative
position of the evidence of the original survey; the degree to which
identified pointsare concordant or the reverse; the extent to which cor-
ners discordantly related have been made the basis of claim locations;
the presence of one or more systems of unofficial local surveys which
have been recognized and adopted by the claimants in fixing their
boundarics; and the degree to which conflicts are to be anticipated.

405. The proper supervising officer will provide the examining
engineer with suitable instructions in which the scope of the exam-
ination will be indicated and attention will be directed to the par-
ticular considerations which should receive attention. During the
progress of the investigation interested parties should be informed,
upon inquiry, that the work then in progress is merely preliminary
and only for the purpose of gaining information, and that if resurvey
is ultimately authorized all valid rights will then be protected as
required by law,
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406., The examiner’s report should contain definite recommenda-
tions concerning the type of resurvey which, in his judgment, should
properly be applied in view.of the prevailing conditions.

When  the report and recommendations of the examiner, with
those of the supervising officer, have been received by the General
Land Office, the situation will be considered, the appropriate type
of resurvey will be determined, and the preparation of special instruc-
tions for the resurvey will be authorized,

407, The special instructions, which must of necessity be hased
largely upon the data provided by the examination, will indicate
the gcope of the work, and, regardless of whether the lands are to be
dependently. or independently resurveyed, the necessary retrace-
ments will be made to fix the outboundaries of the township or
townships designated for resurvey. With the limiting boundaries
once restored o as to protect under the rules already laid down all
existing property rights in the adjoining lands not to be resurveyed,
the plan of procedure outlined in the instructions should, under
the known conditions, produce satisfactory resulte, and adherence
thereto is expected. If, however, unforeseen conditions are devel-
oped in the progress of the resurvey, which may apparently render
the special instructions inapplicable or likely to produce incon-
gistent or unsatistactory results, it is of the utmost importance that
the engineer suspend further monumentation of the corners; and
after such additional retracement and investigation as may be neces-
gary 1o a proper understanding of the situation, he should report the
facts to the proper supervising officer and request further instructions,

408. During the progress of the resurvey the engineer should
advise all interested parties, as oceasion and opportunity may offer,
that the resurvey is nat to be regarded as official or binding upon the
United States until duly accepted by the Commissioner of the Gen-
eral Land Office, as provided by law, and that no contemplated
alteration in the pogition of improvements or claim boundaries
should be made in advance of the official acceptance of the resurvey.

THE DEPENDENT RESURVEY.

GENERAL CONTROL,

409. A dependent resurvey is an official re-marking of the original
lities upon 4 plan whereby existing evidence of the original survey
is given primary ¢ontrol over the position of the linies to be reestab-
lished. A certain amount of flexibility (as hereinafer deseribed)



RESURVEYS. 287

is allowable in the dependent resurvey when necessary for the
protection of bona fide rights of claimants, particularly in those
cases where no objection is found to adopting a point accéptably
located under the rule of good faith already laid down, when only
glightly at variance with the theoretical position of the same.

410, In theory the process consists, first, in the retracement and
reestablishment of the township exteriors; second, the identifica-
tion of all existing interior corners or other evidence of the original
survey; and, third, the determination, by a suitable field procedure,
of the theoretical position of all missing corners as indicated by a
proper interpretation of the record of the original survey in relation
to such existing evidence, The actual field process may be varied
to some extent in order to meet local conditions or to suit the con-
venience of the ‘engineer, but the theoretical position finally deter-
mined must be identical with that which would result from a strict
application of the principles of proportional measurement. When
this has been accornplished, attention ehould be given to the adop-
tion, as an integral part of the resurvey system, of corner positions
determined by the evidences, of whatever character, of acceptable
claim location. 8uch evidences may, for convenience, be termed
“eollateral evidence™ as distinguished from direct evidence of the
original survey.

411. The process of the dependent resurvey differs in scope from
that applied for the usual restoration of one or more lost corners,
and the rules governing a resurvey bring into consideration in a
more comprehensive manner the position of récognized land bound-
aries, in the absence of evidence of the original ¢orners, The engi-
neer has noted the detailed instructions set forth in Chapter V
looking to the identification of existing evidence of the original
survey and the application of the rules of proportionate measurement
for'the determination of the theoretical position ‘of lost corners.
These rules will be applied in the dependent resurvey generally
with respect to the township as a unit, wherein the means of identi-
fication of each and every existent corner will be exhausted and the
theoretical position determined for each lost corner. The former
are to be considered as fixed points (exeept in most unusual
cases) and may be monumented at any time; the latter will be
gubjected to the possible influence of points which may afterwards
be determined to beacceptably located under the same rule of good
faith, and will be marked only as temporary points until this ques-
tion has been disposed of.
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412. A complete retracement of the original survey will be made,
based upon known corners, it being assumed that the exterior
boundaries of the township to be resurveyed have been identified
or restored under the rules already laid down in Chapter V, and
under those relating to the acceptability of a local point or claim
location, It is not usually possible to follow the method and order
of pracedure shown in the record of the original survey (owing to
missing corners), but the complete system of lines will be run out by
preliminary retracement, usually beginning with the meridional
lines between known corners, followed by the latitudinal lines
between known corners, noting the intersections with the said
meridional lines, The engineer must be supplied with a complete
copy of the record of the original survey, and temporary reference
stakes may be set on the meridional lines at the record measurement
for each corner point,

418. The preliminary retracements will lead at once to the
identification of the prominent evidence of the original survey and
a trial calculation will follow as to the latitudinal and longitudinal
adjustments at each missing corner, to suit the proportions which
may be derived when based upon these known corners. A second
and more exhaustive search will then follow within the zone of the
probable location of each missing corner for the more obscure evi-
dence of the original survey, At this stage of his field work the
engineer should exhaust every possible means of identifying the
existent corners of the original survey. In many respects, the
engineer will be compelled to devise his own methods as the actual
field conditions seem to warrant, and his skill and judgment as an
engineer should function to the fullest capacity.

If additional evidences of the original survey are found by this
process, a second trial calculation will then be made as to the lati-
tudinal and longitudinal adjustments of the temporary reference
stakes previously set at each migging corner, to suit the proportional
measurements derived from all of the known original corners—
exactly as outlined in Chapter V. These calculated adjustments
will determine the theoretical location of each lost corner with
reference to all existing evidence of the original survey.

In the absence of other considerations, the theoretical points thus
determined by proportionate measurement, based upon existing
original corners, are fixed to a mathematical certainty, and when
these points have been determined, the evidence of the original
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survey and the record thereof have served their primary purpose.
Then, and not until that time, is the engineer prepared to consider
the weight of such collateral evidence as may be available.

414. The question now to be determined is whether the position
of the lands claimed, occupied or improved is to be adopted under
the rule of good faith as to location, and whether, if so adopted, the
claims thus acceptably located can all be properly protected by the
dependent plan of resurvey. If the position of any claim fails to
qualify under the said rule of good faith it may be disregarded as to
the effect produced thereon by the plan of dependent resurvey. On
the other hand, if these claims are held to be acceptably located
under the same rule, they may be adopted as the determining factor
in the position of the missing corner or cornere; and if the claima
are in such concordant relation to each other and to the identified
evidences of the original survey as to receive full protection by the
dependent, plan of resurvey, the engineer may proceed with full
assurance of the adequacy of the plan, Otherwise, the question of
other processes analogous to those of an independent, resurvey (as
hereinafter explained) must be considered.

If two or more claims are acceptably located, but are discordantly
related to each other to a considerable degree (by virtue of irregu-
larities in the original survey), it will be clear that the general plan
of dependent resurvey may not afford protection to such claims;
whereupon the influence thereof must be rejected in favor of the
theoretical point previously determined by proportional measure-
ment. In this case, as before stated, some other process must be
adopted to protect the acceptably located claims.

415. These acceptably located points for the missing corners will
receive all the authority and significance of an identified original
corner, and when the influence thereof on the dependent plan of
resurvey has been combined with that of the existing original corners
previously identified, the latitudinal and longitudinal adjustments
of the temporary points on the meridional lines may be made
accordingly.

416, In cases of distortion, if the distorted lines are to be adopted
in the plan of dependent resurvey, it should be remembered that the
lengths of lines, when subject to double proportion, are comparable
only when reduced to cardinal equivalents or to equivalents along
the direct lines between the nearest existing corners.
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417. Many ‘situations will arise whete it will beé manifest to the
engineer that it is better to accept a position based upon local
interpretation rather than to disturb satisfactory existing condi-
tions. 'The enginecr will éfideavor to avoid disturbing the posi-
tion of locally recognized lines when such action may adversely
affect improvements, and at the same time extreme caution will
be exercised in the matter of adopting local points of control, which
when accepted must be given, as above stated, a significance similar
to that of an original corner and be allowed to fu nction on an equality
therewith. The acteptance of duly qualified and locally recognized
points of control should aid materially in obtaining simplicity of
resurvey and avoid the need for special metes-and-bounds surveys
(as hereinafter deseribed), which would differ only glightly in posi-
tion from the regular lires of the resurvey. In this manner a flexi:
bility will be introduced in the application of o dependent resurvey,
at least to the point of protecting satisfactory local adjustments,

418. The engineer ‘should fully understand that the field of
influence to be exercised by ahy acceptable location must be fo-
stricted to that already dovered in a larger way by the existing
ovidences of the original survey, and that the adjustive process
is of more or less local application. In this connection, it should
be noted that the record of the original survey can not be abandoned
in favor of an indiseriminate adoption of property corners, all or &
portion of which fail to qualify as aforestated, nor is it fo be assumed
that because a large number or all of the claims within a township
are congistently related among themselves to an arbitrary system
of control which is itself altogether unrelated to the original survey,
that such system i qualified for adoption as the basis of a depend-
ent resurvey.

419. Thus where bona fide rights, as defined hereinbefore, are
found to have heen definitely established with reference 16 the
location of lands the position of ‘which can not otherwise be fully
demonstrated by existing evidende of the original ‘survey, the
engineer engaged in the resurvey will reject the theoretical point
determined by the primary control in favor of & near-by duly qualified
corresponiding point, the position of which has been agreed upon
by the adjoining property owners. Such a point may be recognized
as the best available evidence of the trie position for a corner; as
previously stated its acceptance by the engineer confors upon the
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point a significance similar to that of an original ecorner position,
and thus avoids disturbing. satisfactory local adjustments. Chief
among this class of evidence forming the basis of the recognized
position of land boundaries are recorded monuments established
by local surveyors, duly agreed upon by the interested property
owners; the position of boundary fences determined in the same
manner; and the center lines of public roads and drainage or irrign-
tion ditches, when intended to be located on the subdivisional
lines of the public-land surveys. The local record in these cases,
when available, may furnish the connecting link to the previously
identified evidence of the original survey, but even in the ahsence
of a conclugive record, if a point qualifies as above outlined, the
presumption is strong that its position bears satisfactory relation
to the original survey and that its correctness can not be success-
fully disputed. Points which actually qualify as aforestated may
be accepted as the best available evidence of the true position of
the original survey.

420. The technical record of the resurvey should clearly set
forth the reasons for the acceptance of a local point, where unofficial
determinations of the above character do not represent actual marks
of the original survey. A Such recognized and acceptable local marks
will be preserved, and described in the vecord of the resurvey, New
monuments will be established as required, in addition to, but with-
out destroying the evidence of, the local marks,

REESTABLISHMENT OF TRUE LINES.

421. Asalready stated, with the combined control of the depend-
ent resurvey fully determined, the final calculation will be made
as to the latitudinal and longitudinal adjustments of the temporary
reference stakes previously eet at the remaining missing corners.
The final calculations will be based upon the known pogition of the
corners of the general control as thus adopted, upon the plan of
proportionate measurement, all as provided in Chapter V. The
result of this process balances in regular proportion the differences
between the measurements shown in the record of the original sur-
vey and those derived in the retracement. Thus the true lines of
the dependent resurvey are finally determined through the influ-
ence exercised by the identified existent corners of the original
survey and every other identified call of the record thereof, and
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such other collateral evidence of the position of recognized land
boundaries as may be properly adopted for such influence.

422, The field procedure incident to the running and measure-
ment of the true lines of the dependent resurvey will conform to
the requirements of Chapter I1, whilo the marking of lines between
corners and the notation of objects to be recorded will conform to
the provisions of Chapter III, and the monumentation of the survey
will comply with Chapter IV. The technical record of the resur-
vey will be broadened to show the relationship between the original
survey and its recstablished lines.

428. The field note description of an identified or accepted corner
will be introduced into the technical record of the resurvey at the
place in the true line notes where the position for the corner is indi-
cated as having been attained. The record will embrace:

(a) A complete deccription of the remaining evidence of the origi-
nal monument;

(b) A complete description of the new monument;

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

(d) A complete description of the new accessories;

(¢) A concise statement relating to the recovery of a corner based
upon identified line trees, blazed lines, items of topography, or
other calls of the field notes of the original survey, in the absence
of evidence of the monument or its accessories; and,

(f) A statement of fact relating to the relocation of an obliterated
monument; or a statement of the determining features leading to
theacceptance of a recognized local corner,

424. General titles (in addition to the regular page heading) will
be inserted in the field notes of dependent resurveys to indicate the
character of the resurvey, the technical record of which follows.
Such titles will be inserted in the body of the field notes, as appro-
priate, and will how the name of the original surveyor and the year
in which the original survey was executed; as, for example:

““ Reestablishment of the surveys executed by John B. Smith,
U. 8. Burveyor, in 1842,"
and additional memoranda will be added as appropriate, explana-
tory of the method of control adopted in the restoration of one or
more lost corners, '

425. Tn addition to the usual showing of data upon the township
plat, the plat of a dependent resurvey should carry a memorandum
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for the information of the public to the effect (modified as special
circumstances may warrant) that—

““This plat of the resurvey of T.——, R. ——, delineates a retrace-
ment and reestablishment of the lines of the original survey as shown
upon the plat approved ——— (date), in their true original position
according to the best available evidence of the position of the orig-
inal cornersfall differences between the measurements shown onI
the original plat and those derived in the retracement have been
distributed proportionally between accepted corners in accordance
with surveying rules} reference will be made to the original plat
for the showing of thie areas and more detailed descriptions of the
various smaller subdivisions,”

ADDITIONAL METHODS FOR THE PROTECTION OF BONA FIDE RIGHTS.

426. In the execution of a dependent resurvey there may possibly
arise rare cases where locally established corners controlling valuable
improvementis are so discordantly related to the existing authentic
evidences of the original survey that such local corners can not qualify
for adoption as acceptable collateral evidence (secs. 414 and 417),
there being no legal authority for a disregard of the identified evi-
dence of the original survey (secs. 395, 897, and 402). The usual
appropriate treatment of this situation, where possible of application,
consists in an amendment of the entry (sec. 397) from the entered to
the occupied legal subdivisions in terms of the original survey.
These cases are decidedly exceptional in any township where regular
control has been developed by careful retracement and thorough
search. No general remedy has been devised other than that of
amendment of entry, and where such method appears to be imprac-
ticable the engineer will submit a detailed report of the conditions
found, with recommendation for procedure suited to the particular
situation to be dealt with and designed for protection to the claim-
ant's improvements, but on a plan that will not disturb those who
have acquired legal rights in the matter of consistent location.

EXAMPLE,

427. A hypothetical example of a dependent resurvey follows in
the text, wherein a showing of typical conditions will be presented.
In this connection it will be observed that the application of the
rules for the execution of a dependent resurvey is generally made
with respect to the township as a unit. In this hypothetical case
it is presumed that a sufficient number of original corners can be
identified to enable the restoration of the township exteriors resulting
in a satisfabtory closure. Upon retracement of the interior lines,
some evidence of the original survey is developed, also certain

1900°—81——20
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Tecognized and acceptable corners. All claims are found to be
conformable,

The engineer will proceed with the complete retracement of the
interior gection lines. In this process he will em ploy instrumental
methods and make the measurements as provided in Chapter I1I.
He 'will be guided by the suggestions given in Chapter V 'in regard
to the search for evidence of the original survey, and beyond that
he will devise his own methods in the search s the actual field
conditions' seem to warrant. . Temporary reference stakes will be
set where the original corners are not at once identified (though
the use of local reference points will be unobjectionable). It will
be assumed that a single system of reference stakes has been em-
ployed, as this scheme lends itself more readily to theoretical discus-
gion, as well as practical utility in the field, and allows the utmost
freedom as to the order in which the retracements are made.

Haying completed the recstablishment of {he township exteriors
and the retracement of the interior lines, the engineer will be con-
cerned with the two primary considerations, heretofore discussed,
which it is his duty to harmonize: First, the restoration of what the
record purports to be original conditions; and, second, the protection
of the bona fide rights of claimants in the maiter of location, The
first. requirement must be fulfilled with reference to the evidence
of the original survey, and the discovery and identification of actual
original corners is paramount, bearing in mind that the development
of asingle additional original corner adds manifest conclusiveness
to the work. These identified points when combined with those
acceptably located constitute the general control. The second

item, which does not directly affect the technical procedure, has
been fully discussed hereinbefore.

EEY TO DIAGRAM, FIG, 60,

A, Identified original corner,

B. Intarsection of center lines of public erossroads, Intended to be loeated at section
corner and generally so recognized; accepted as best available evidence of corngr,

Cand D, Identified original corners,

E. Corner astablished by local surveyor; record shows proper application of the
meothod of double proportionate measurement; generally recogmized as correct posi-
tion of corner; aceepted on an equality with an identified orginal corner.

F-M, inclusive, Identified original cornors,

N, Bame as B,

0. Identifled original cornar.

%, Intarsection of mean position of meridional and latitudinal blazed lines through
virgin timber; age count on overgrowth qualifies for date of original survey,

Q. Restored corner based upon control furnished by latitudinal position of blazed
Line as above and fixed in departure by distance to original line tree,

R. Identified original corner.
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8. Bame as E,

T. Position determined by location of improvements; point agrees approximately
with the theorstical position and it i3 recognized by adjoining claimants: im proves
ments would be adversely affected by change of polnt.

U. Bame as E,

YV and W, Bame as T,
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X. Identified original corner.

8. Duly restored by double porportionate measurement and thersafter employed
for ganeral control on an equality with an identified original corner.

b-n, inclusive, Theoretical true line position, duly restored by single proportionatoe
measurement,




296 MANUAL OF SURVEYING INSTRUCTIONS.

METHOD,

After completing all retracements and having determined upon the
general control to be adopted, as indicated in the diagram and accom-
panying key, the true lines of the dependent resurvey, beginning at
the southeast corner of the township, will be reestablished as follows:

SINGLE PROPORTIONATE MEASUREMENT.,

Lines: A-B, B-a, A-C, C-D, D-E, E-F, F-G, G-H, H-I, a-J,
J-K, K-L, I-M, and M-I,

DOUBLE PROPORTIONATE MEASUREMENT.

Section corners: 1, f-N and b-T; 2, {-N and ¢-8; 8, 0-Pand d-X:
4, 0-Q and b-F; 5, C-Qand c-S; 6, C-Q and N-U;7, C-Qand d-X; 8,
g-8 and b-F; 9, U-n and d-X; 10, U-n and Q-Gj; 11, D-L and b-F;
12, D-L and V-i; 13, D-L and W—j; 14, D-L and d-X; 15, D-L and
Q-G; 16, h-X and b-I; 17, h-X and V-i; 18, h-X and W=j; 19,
X-M and Q-G.

INTERIOR QUARTER-SECTION CORNERS,

All missing interior quarter-section corners by single proportionate
measurement on line between the adjoining section corners as above
determined.

FIELD DATA.

The retracements develop the following data in regard to the
relative position of certain points of control and the temporary stakes:

Beginning at f, North, 40.00 chains, set temporary stake; 80.00
chains, set temporary stake; 120,00 chains, set temporary stake;
160.00 chains, set temporary stake; 200.00 chains, set temporary
stake; 241.20 chains, fall 90 links W, of N; meridional excess {~-N=—
1.20 chains=40 links per 80.00 chains.

Beginning at b, West, 40.00 chains, set temporary stake; 80.46
chains, fall 20 links N. of temporary stake previously set; record of
original survey shows length of line 80.22 chains; continue west,
etc., to F; latitudinal deficiency b-F=84 links=14 links per 80.00
chains,

Beginning at 2 (temporary stake), Bast, 40.00 chains, set tempo-
rary stake; 80.82 chains, fall 44 links 8. of ¢; record of original sur-
vey shows length of line 79.90 chains; run west from temporary stake
at 2 on similar plan; latitudinal excess c-S=66 links=22 links per
80.00 chains,

CALCULATIONS,

The adjustments of the temporary stakes to true line position,
and the determination of the bearings and lengths of the reestab-
lished true lines, are calculated as follows: .
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BETWEEN SECTIONS 35 AND 34. i
St h | g "
Memo. Courge, tg;i;;[ N. B. E. w. |
| |
Retracement -1._............... North, 80,00 | 80,00 ...... _F. U ol ey
Adjustment at 1 for meridional f........coviveslieveees] 240 [oomiios e
0X0ess,
Adjustment at 1 for latitudinal |..............|....... lakmvantlsny sbin 0.38 |..:.-
deficiency, 80,46~ (80.22-0, 14). |
y
Troslne f-1.......cdciaiiiciane,
Adjustment at {. il
Adjustment at 1.
Adjustment at § se
BETWEEN SBECTIONS 25 AND 26, 1
AdJustment at 1 from true to [..........oo.foeei o, Ly i 0.38 '
temporary, i B
Retracement 1-2................. North, B0.00 | 90,00 [ouaopsnfsinisna il i
Adjustment at 2 for meridional |......... B TLYE BARYNY B0 v KA ik 5 X I
aXCRSS, 1 I
Adjustment at 2 for latitudinad {.............. TIRA il S S pe e, LR e I H
excess, 80, 82—(79.90 +0.22), | 1 !
....... 80.80| .40 .70| .38 )
....... 4T PR T ey 2 {
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Adjustment at 2........ . .l 00 .80 e Pt |l |
T ARG 1.08 ..o [ 4
Adjustment at } sec, cor, (mean). WO T TR Jeme s | i
1
BETWEEN SECTIONS 23 AND 24, I ‘
O i :
Adjustment at 2 from true to Bl
temporary. 1 |
Retracement 2-N.......cocooeee. g ‘
Random lineto N............ N | I
| 1 |
True 1inie 3-Nuvessoessinnenenas 1l
Adjustment at 2.....0000ienniin. | :5
Adjustment from 80.00 ch. point |
on random to N. |
....... D (RO T |
Adjustment at } Sec, 0or, (MEAN) [ .cuvaieineers]insnnn. L0 | wees oB0 Lionnas
{
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BETWEEN SECTIONS 25 AND 36,

., Dig- - y
Memo. Course, tance.| N- 8. E. w.

Retracement b-1................
Random line to temporary stake

atl,
Adjustment at 1 temporary to
true.

True Hoe b-1.....ove.iivoiaiinnd N 80 510 W 50, 08 L20 80, 08
Adjustment at b................. : J ' %
Adjustment from 20,00 ¢h, point

on lmndom to temporary stake

at 1.
Adjustment at 1 temporary to |......... . . 1. L i - . ) -
true.

v | ! 18
v st sy .08
AW P 04

Adjustment at  sec. cor. (mean).

BETWEEN SECTIONS 24 AND 25,

- torandom lne............ ‘

racement o-2 (reversed)......

Adjustment at 2 temporary to
(L

R0 RO QR Bnibassbsry sibicens

Adjustment from 80.00 ch. point
on random to c.

Adjustment at 2 temporary to
true.

TRy L., oo 26 v,
Adjustment at § sec. cor. (mean) ... . v. viiis u i ....... <O 1 on ks ¥ i Y]

THE INDEPENDENT RESURVEY.

428. An independent resurvey is an official re-subdivision of the
public lands distinct from the original survey which it is designed
to supersede. The independent resurvey is accomplished by three
distinet steps:

(a) The reestablishment of the outboundaries of the lands subject
to resurvey, following the method of a dependent resurvey;
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(b) The segregation of lands embraced in any valid claim where
the initial steps have been taken looking to the disposal of the title
of the United States based upon the former approved plat; and,

(c) New exterior, subdivisional and meander lines as necessary,
established upon a new regular plan, which, for every purpose of
identification and description of the public lands involved, becomes
the prevailing survey.

REESTABLISHMENT OF OUTBOUNDARIES,

429. The limiting boundaries of the lands subject to independent
resurvey must agree with the previously established and identified
exterior or subdivisional lines of the approved original surveys. In
order to qualify as a suitable limiting boundary as aforementioned,
a line of the accepted established surveys will be selected which
can be conclusively identified (by existing original or properly re-
stored corners) in one position to the exclusion of all others and
which by its known poesition adequately protects all rights (located
in good faith as hereinbefore defined) based upon any township plat
showing subdivisions of the public lands adjacent to said boundary.
Such outboundaries of the lands to be resurveyed by the independent
process must necessarily be retraced and reestablished in their true
original position. . The lands upon one side of such outhoundary are
to be re-subdivided upon a new plan, while upon the opposite side of
such line the original subdivisions are to be strictly maintained and
none of the original conditions are to be disturbed.

430. The outboundaries are generally selected along the locus of
the previously established township exteriors where the existing
evidence gives positive proof of the location of the original survey,
and where conditions on the ground are harmoniously related to the
record of said original survey. In special cases certain section lines
may fully qualify as suitable lines to mark the limit of the inde-
pendent resurvey; such section lines will then be duly retraced and
reestablished in their true original position. Particular attention
will be given to this very important subject at the time when the
field examination is made with a view to maintaining the original
survey as far as consistent,

431. In those cases where a proper limiting boundary can not bhe
secured without involving the necessity for the inclusion in the
group of a greater number of townships than administratively prac-
ticable to execute in one assignment, the necessity may arise for the
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extension of tract segregations (as hereinafter outlined) into a town-
ghip ungrouped for resurvey. In such cases, under specific
authority of the General Land Office, any tract found to extend
acroes such group outboundary will be segregated in full, whether
or not the tract was originally described as in the township to be
resurveyed, and the necessary steps will thereupon be taken by the
General Land Office in the matter of suspension of the lands in the
adjoining township from further disposal and of additional investi-
gations with a view to a resurvey of all or a portion of the said
adjoining township. (See second rule, sec. 445.)

482. The epecial instructions will show gpecifically what lines
have been selected to limit the independent resurvey, and the engi-
neer engaged in the execution of such resurvey will proceed with
the retracement and reestablishment of said outboundaries as a con-
dition precedent to beginning the independent resurvey.

488. Where the new lines of the independent resurvey are not to
be initiated or closed upon the restored original corners of the rees-
tablished outboundaries of the independent resurvey, said restored
corners will be marked only with reference to the township, range
and section to which they will thenceforth relate, and new regular
corners of minimum control will be established as necessary to govern
the lines of the independent resurvey, all as provided in sec. 164,
Chapter 11I. During the preliminary stages of the resurvey there
will often be more or less doubt as to whether an old corner will retain
its former control or will have to be altered, and until this uncer-
tainty has been removed the marking of a corner and its accessories
should be deferred. ‘The monumentation will follow the final deter-
mination of the future significance of each point. Where an old
point is to be perpetuated merely to control the former alinement,
but not the corner of a subdivision, its future significance will be that
of an ‘““angle point” only and the monument and its accessories will
be marked accordingly.

METES-AND-BOUNDS SURVEY OF PRIVATE CLAIMS.

4834, After the reestablishment of the outboundaries of the lands
subject to independent resurvey has been accomplished in accord-
ance with the requirements of the epecial instructions, the engineer’s
attention will be directed to the segregation or marking out of all duly
entered, selected, reserved (in certain cases), granted, or patented
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lands whose description may be based upon the former approved plat,
and which can not be conformed to the lines of the resurvey.

435. A status diagram will be furnished to the engineer showing
all patented lands, valid entries, school sections, and other land
grants, and all other disposals, reservations, or selections of lands
whose position and description are based upon the original survey
and plat, and whose boundaries can not legally be disturbed. In
every case the various tracts shown upon the status diagram will
be protected either by individual “‘metes-and-bounds” survey or
by the assigtnment of appropriate subdivisions of the resurvey in
case the latter lines (new section lines, or center lines of sections
or quarter sections) are found to coincide or approximately agree
with the boundaries of said tracts.

436. It is not to be understood that the metes-and-bounds survey
of private claims must be completed before beginning the projection
of the new lines of the independent resurvey. It has merely been
deemed logical to consider the subject of the tract gogregations in
advance of the question of the establishment of new lines, The fact
ig that engineers will find it expedient to carry both branches of the
survey along together in the locality of the camp or other field head-
quarters.

437. The jurisdiction of the General Land Office, the limit of the
authority of the engineer, and the bona fide rights of claimants,
where entered or patented lands are involved, remain absolutely the
game 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 feasible, identified corners of the original
survey in the immediate vicinity of lands to be segregated will be
employed for the control of the location of guch lands. The question
of the good faith of the entryman will in every case be fully con-
gidered, as previously outlined in this chapter, and where the evi-
dence of the original survey is so obliterated that a charge of a lack
of good faith can not be brought against an entryman whose claim
boundaries may differ from a theoretical location determined by
more rigid surveying rules, the available collateral evidence is to be
regarded as the best indication of the original position of the claim,
and the same will be employed as far as consistent for the control of
the location of the boundaries of such claim, (See sec. 395.)

488. Where there is sufficient evidence of the original survey, the
identification of the areas to be segregated, resulting from the sub-
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division of the original sections, will proceed in accordance with the
provisions of Chapters ITI and V, and every corner or angle point
of each tract as thus located will be marked upon the ground.

489. Where the engineer can not point out, by suitable identi-
fication of the original surveys, the definite location of an entry
based upon the former approved plat, the claimant or owner of such
lands will be consulted as to the position of his boundary lines. The
boundaries of the private elaim, so determined, will be fixed, as
between the private and public lands, subject to the official accept-
ance of the resurvey. Where dispute is encountered in regard to
the adjustment of the line between adjoining patented tracts, each
acceptably located under the rules already laid down, which can
not be reconciled or suitably disposed of by surveying process, the
tracts will be surveyed in conflict, as hereinafter provided, and so
shown on the resurvey plat; the questions arising out of such conflict
will be given administrative review with the field notes of the
resurvey.

440. The owner of an unidentified claim will be called upon to
indicate the boundary lines thereof if possible, and in this connec-
tion, should occasion arise, the engineer will explain the manner of
adjusting differences between adjoining claims and what will con-
stitute an acceptable location of a claim. The latter condition
demands a form agreeing with the original entry, approximately
regular boundaries, an area not widely inconsistent with that shown
upon the original plat, and a location as nearly correct ag may be
expected from the existing evidence of the original survey, without
overlapping into an adjoining township not subject to resurvey,
except as provided in section 431. In every case where the out-
boundaries of the lands subject to ‘‘independent resurvey,” have
been reestablished by the ‘‘dependent” or “restorative” plan, the
subdivisions of a tract situated and originally described as along or
upon the opposite sides of such outboundary must agrée with the
line reestablished and harmonize in relative position.

441, In the execution of an independent resurvey, therefore,
the identity of each tract fo be segregated therein or indicated
by conformation to the lines of the resurvey, whether patented
or unpatented, must be maintained, and the engineer will not be
allowed to change materially the configuration of a tract as ghown
by its original description in order to indemnify the owner thereof
against deficiencies in area, to eliminate conflicts between entries,
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or for any other purpose.. If improvements have been located in
good faith, the segregation survey should be so executed, or the
conformation to the lines of the resurvey so indicated, as to cover
as nearly as possible these improvements and at the same time
maintain substantially the form of the entry as originally described.
No departure from this rule will be allowed.

442, The question of amendment of entries for the purpose of
permitting adjustments in terms of the resurvey involving lands
not included within the original tract is & matter for the adjudica-
tion of the General Land Office after the resuryey has been accepted
and the plats thereof filed in the district land office.

443. In case of absentee owners an attempt should be made to
establish communication, if necessary, in order that the claimant
may point out the lands subject to a metes-and-bounds survey, 1f
the owner can not be found and there is no visible indication, such
a8 & boundary fence, of the location of the limits of a claim, the
engineer will exercise the alternative of locating the claim from
the nearest original point of control or from a point of a neighboring
claim, or of assigning to the entered or patented lands the appropri-
ate subdivisions of the resurvey, all subject to the principles here-
inbefore set forth., The controlling factors in such locations will be
based upon the individual and neighborhood improvements (such
as buildings, wells, springs of water, cultivated lands, public roads,
fences, corners of recognized private surveys, etc.) which may indi-
cate the evident intention of the entryman or patentee as to the
position of his land,

444. Each non-conformable valid claim in a township will be
given a serial tract number, commencing with No. 87 in the smallest
numbered and entered section of the original plat, progressing
through the township in the order in which lots and sections are
numbered. A tract number will be 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 will not be used for other tracts in the adjoining town-
ship.

445. The following rules will be observed in the execution of the
metes-and-bounds survey of all specially designated tracts:

1st. Each claim, acceptably located, but at variance with the lines
of the resurvey, will be surveyed and monumented at each angle
point,
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2d. Where a portion of a claim is originally described as in a town-
ship not subject to resurvey, such portion of the claim will not be
surveyed by metes and bounds, provided the limiting boundary is
found to qualify as set forth in sec. 429. The portion of the claim
originally described as in the township to be resurveyed should
ordinarily be defined in a position (either by segregation or confor-
mation to the lines of the resurvey) which is properly related to the
identified or restored corners on the limiting boundary. (See
sec, 431.)

3d. Where the boundaries of a claim are unacceptably located as
pointed out by the claimant, the engineer will proceed with a proper
survey of the tract in accordance with rules already stated which
will result in a suitable relation to the original survey, and the corners
of the tract as thus located will be monumented. If the claimant
protests against such location, the engineer will request that the pro-
test be made in writing (to be submitted with the returns of the re-
survey), and will thereupon make an accurate connection with the
corners of the claim as unacceptably located, to be made the subject
of a complete report by the engineer in his field notes, reviewing
the facts with reference to the question of location. As a further
protection to an entryman thus unacceptably located see sec, 455.

4th, Where, through a compliance by the engineer with the general
rules above laid down, the metes-and-bounds segregation of a claim
(or the conformation thereof to the lines of the resurvey) within the
field of an independent resurvey (or the related subdivisions within
the field of a dependent resurvey) fails to cover any or all of the
lands, occupied, improved, or claimed by the entryman, patentee,
or present owner, and the latter indicates a desire to amend his
entry, that fact will be stated in the field notes, and a separate full
report will be gubmitted describing the subdivisions actually occu-
pied and sought to be acquired under the amended entry, but which
are not covered by the tract as surveyed, all looking to the protection
of the title to the lands actually earned.!

5th, Where it so happens that the regular quarter-quarter sections
embraced within a claim fall in approximately the same position as
the regular quarter-quarter sections of the resurvey, and the entry-
man or patentee indicates a desire to conform his claim to the re-
survey, and no apparent objection is found by the engineer, the
facts will be stated in the field notes, and the claim will be so indi-

1 See current circular relating to amendment of entries.
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cated upon the resurvey plat. Under this circumstance the metes-
and-bounds survey of the tract will be omitted. However, where
any tract whose original description includes any Jractional lot, or
where any part of a tract falls upon any fractional lot of the resurvey,
the tracts will 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.

6th. Conflicting tracts, each acceptably located, will be surveyed
and monumented, and conflict shown upon the resurvey plat.
Each intersection of conflicting boundaries will be determined
upon the ground and recorded in the field notes, and the latter will
ghow the number of acres in conflict with each other tract.

7th. The angle points of a tract will be designated by serial num-
bers beginning with No. 1 at the northeast corner, and proceeding
around the ¢laim, running westerly from the initial corner. Anangle
point may be common to one, two, three, or four tracts, and will be
monumented and marked as provided in Chapter IV; as for example:

AP 4| AP 3 T26 N R
TR 38| TR87 reys 7E T26N RITE
: . Apnl i
AP | |AP 27 3o | 14
TR 38| TR3? TR37| -
1919 19197 1919

8th. No accessories will be required with the monuments at the
angle points of the metes-and-bounds survey.

446. The proper supervising officer will furnish the engineer
with an abstract of the valid entries, selections, reservations, patents,
and grants, based upon the original plat of any township (or portion
thereof) subject to resurvey, and the said resurvey can not be re-
garded as complete until each and every claim described in said
abstract of entries (and shown on the status diagram) as in the town-
ship to be resurveyed has received full protection in the matter
of location. . Aside from those disposals described asin the township
to be resurveyed, there will also be furnished to the engineer, as &
matter of information, the status of all claims in the adjacent sec-
tions of all adjoining townships ungrouped for resurvey. The
abstract will be included with the other data to accompany the writ-
ten special instructions providing for a resurvey.

447. The field notes of the metes-and-bounds survey of each
valid ‘claim will be preceded by a copy of the abstract of entry
thereof. A brief statement will then follow in each instance (or
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with suitable reference), concerning the principal factors controlling
the location of the particular tract, and whether or not the claimant
was consulted, or communicated with, in the matter of the identifi-
cation of the boundaries of his claim. The statement should be
clear as to whether the location of a claim, shown either as a tract
segregation or as conforming to the lines of the resurvey, was
controlled by collateral evidence, or by one or more identified
corners of the original survey, nearby or remotely located, or by its
relation to adjoining tracts. In case all of the tract segregations
within a township can be covered by one general statement, the same
should appear at the beginning of the field notes of the metes-and-
bounds suryeys. The field notes should be made to account for
each and every tract shown upon the status diagram. .

448. All claims should be accounted for on the resurvey plat,
and all will be shown either as segregated tracts or as conforming to
the lines of the resurvey, as the case may be, with outline indicated
by heavy black lines. An exception to this rule will be made in
those rare cases where all the claims within a township have been
conformed to the lines of the resurvey under their original description,
in which event a statement may be made on the margin of the plat
that—

‘ All claims originally described as in this township are intended to
conform to the lines of the resurvey under their original description.”

449, As a further safeguard that the returns of independent
resurveys may be conclusive in the matter of the significance of
the tract segregations, the plats thereof will show a statement that—

““All tract segregations shown hereon represent the position and
form of said tracts under the original description as referred to the
original survey, located as such on the ground according to the best
available evidence of their true position.” .

450. The above statement will be modified if one or more of all
the claims shown on the status diagram are conformed to the lines of
the resurvey, either under the original description or by different
legal subdivisions, as follows: &

*“ All tract segregations shown hereon and all other claims shown to
conform to the lines of the resurvey, whether by the original or new
legal subdivisions, represent the position and form of said tracts un-
der the original description as referred to the original located
g such on the ground according to the best available ence of

their true position,”
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451. The projection and measurement of the lines of the metes-
and-bounds survey and the technical record in respect to the same
will conform to the usual practice in regular surveys. While the
mapping of important items of topography and valuable permanent
improverents will be given attention with regird to this feature of
the resurvey plat, yet it will be apparent that the amount of data to
be shown in connection with the metes-and-bounds surveys makes
it impossible, at the usual scale, to show objects of little relative
importance. This class of memoranda taken during the progress of
the work will not be required in the field notes of metes-and-bounds
surveys,

452, Atleast one angle point of each tract survey will be definitely
connected with one of the regular corners of the resurvey, and where
lines of claims are intersected by lines of the resurvey a connection
will be made from the point of intersection to the nearest claim cor-
ner and recorded in the field notes of the regular section line. The
latter will be considered a satisfactory connection to all adjoining
claims located within the interior of either section.” Where an ex-
tensive systom of tract segregations has been surveyed, the interior
tracts of thé block will not require individual reference connections.
The establishment of closing corners on the regular line when entering
or leaving public land will conform to the general practice in this
respect as provided in sec. 191, Chapter TIT.

THE PROJECTION OF NEW LINES.

453, The peculiar conditions of the situation which necessitate
an independent resurvey render it impossible to formulate general
rules suited to all cases. Experience has demonstrated the neces-
sity for giving deliberate attention to the unique problems of subdi-
vision which are to be found in each definite example. The general
practice is to secure an engineer’s report of the actual conditions
involved in a particular independent resurvey, upon consideration
of which there may be devised the best plan for a re-subdivision of
the vacant public lands, and the latter will be set forth in the special
instructions, The possibility of placing the regular lines of the
independent resurvey 8o as to obtain maximum agreement with the
position. of the boundaries of conformable claims will be fully con-
sidered with & view to eliminating or reducing the necessity for
tract segregations, if possible, where this can be accomplished in
harmony with the rules previously outlined. The examiner’s
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recommendations in these matters should be explicit and responsive
to his special adyantages in the opportunity of working out the tech-
nical problem while on the ground. _

454. A problem involving the re-subdivision of vacant public
lands, as in an independent resurvey, should be approached in the
game way as practically all problems in fragmentary subdivision,
though the independent resurvey may at times involve the re-sub-
division of a group of many townships wherein all conditions, except
perhaps with relation to the tract segregation surveys, may be
comparatively regular. First attention will be given to completing
the new township exteriors which are to be independently resur-
veyed after having reestablished the outboundaries of the group on
the dependent plan. The new exteriors will e carried forward and
completed in harmony with the rules set forth in Chapter 1II for
the establishment of original surveys. The new section lines will
be run out and marked as in regular or fragmentary subdivision as
the gituation may be and new meander lines will be run as required.
The new exterior and subdivisional lines will usually be extended
across small blocks of tract segregation surveys, noting connections
as previously stated, and in such cases the new lines and corners
will be fully monumented regardless of the fact that some points
will fall within the tract segregation surveys. The latter points
are required in their usual function to determine the subdivision
of the public lands affected.

455. A general exception to the rule of extending the lines of
the independent resurvey across the tract segregations will be made
in those townships or portions thereof so densely covered by private
claims that the remaining parcels of public lands may be as well or
better identified and described for expediency with reference to
isolated tract numbers. In such cases closing corners will be re-
quired on the regular lines when entering or leaving public land.
The regular lines may or may not be extended as blank lines across
the tract segregations, according to the plan of running the new
section lines of the resurvey. Where this method is employed it
will be necessary to assign tract numbers to the vacant parcels of
public land and to mark the angle points thereof accordingly. Where
a parcel of vacant public land is to be identified on this plan, such
vacant tracts will be surveyed by metes and bounds in accordance
with the usual rules. Rare cases may arise where it will be deemed
expedient to segregate by metes-and-bounds survey certain quarter-
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quarter sections of vacant lands in ‘accordance with the system of
the original survey as indicated by adjoiniing tract segregations for
the purpose of afiording a better basis of disposal or fer amendment
of entries. Such segregations will not be made unless it is con-
clusively shown by the engineer that the fractional lots and regular
quarter-quarter sections of the resurvey are inadequate as a basis
of disposal under existing conditions of occupancy. on the part of
sottlers or of entrymen who may propose to amend. The special
instructions will be made as explicit as possible in these details,
which will be determined upon when the planof the resurvey is
under consideration by the supervising officet.

456. Where & section of the resurvey is invaded by patented
tract segregations, but not by unpatented entries or selections, the
lotting of the public lands will be carried out in accordance with
the usual plan of lotting within fractional sections as outlined in
Chapter ITI. The numbering of the fractional lots will begin with
the number next higher than tha highest number employed. in the
saction of the original survey which bears the same township,
range and section number. This plan is intended to avoid any
possible confusion which might arise from a duplication in the use
of the same lot numbers.

457. A departure from the usual rule for lotting is necessary in
order to provide suitable descriptions within unpatented entries and
gelections where such tract segregations may be subject to relin-
quishment or cancellation, also in other cases, to facilitate a subdi-
vision of isolated tracts of public lands surveyed by metes and
bounds. Two methods have been found available, each one better
suited to particularsituations. Neither method involves any change
in the instructions for the field procedure heretofore laid down. The
discussion of the merits of the two methods and the examples of
their use are better adapted to the text of Chapter IX, where the
subject will be found in connection with other details to be shown
upon the resurvey plats.

458. The general requirements of Chapters IT, TIT and IV will
be fully observed in every respect throughout the execution of the
independent resurvey and in the technical record thereof. General
titles (in addition to the regular page heading) will be inserted in
the field notes to indicate clearly the character of the independent
resurvey, the technical record of which follows; such titles will be

1990°—81——21
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inserted in the body of the field notes; as appropriate; and will ghow
the full significance of all lines; as for example:’

(a) ““Metes-and-bounds survey of private claims as originally lo-
cated in accordance with the survey executed by John B. Smith,
U. 8. Surveyor, in 1842;"” and

(b) ““Independent resurvey, superseding the survey executed by
John B. Smith, U. 8. Surveyor, in 1842,

469, All monuments of the original survey, not otherwise re-
ported upon, when traces thereof have been found, will be con-
nected by course and distance with @ corner of the resurvey, and
such connection and a description of the traces of the original corner
as identified will be recorded in the field notes of the resurvey, A
useless monument will be destroyed after the point is'found to be
no longer needed for the survey of a claim of any kind whose loca-
tion may in any way depend upon such monument. (See séc. 163,
Chapter ITI.)

460. Further exemplification of the approved practices incident
to the successive field steps and preparation of the field notes and
resurvey plats will be found in the chapters that follow.
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CHAPTER VIL

SPECIAL SURVEYS AND INSTRUCTIONS.
SPECIAL INSTRUCTIONS,

461. The detail of the work to be accomplished in any survey
aggignment is set out in written gpecial instructions which are
jssued to guide the chief of field parly. The special instruc-
tions are prepared subject to the approval of the Commissioner
of the General Land Office; by or under the advice of the rank-
ing supervisory officer in direct administrative charge of the
work to be done.  The special instructions may give emphasis
to any provision of the Manual which may be more or less un-
usual in applieation, but the purpose i& more especially to sef
out ‘the extent of the work intended, and the method and order
of procedure in the survey. The special instructions will ordi-
narily be writteh in the third person, and, coupled with the
Manual, will contain all necessary gpecifications for the survey.
At the proper time the execution of the field work will be
agsigned to a selected chief of fleld party.

462, The special instructions are an important unit of the
record relating to the survey, and it is exceedingly desirable
that certain information bearing upon it be set out both for
fmmediate and future reference,  The following arrangement
of the subject matter will be adhered to so far as may be
appropriate, in order that there may be a similarity of practice
{hroughout the several surveying districts:

1. Title: Special Instructions; Group No, —— ———
(State) ; nature of survey, and location by township, range,
and meridian.

9. Preliminary statement (bearing no address) : In the execu-
tion of the surveys included under Group No.
(State), the chief of field party is authorized and directed to
make the described examination, retracements, reestablishment
of points of control, surveys, and resurveys hereinafter set out,
and will be guided by the Manual of Surveying Instructions,
the provisions of the following gpecial instructions, and such
supplemental instructions as may be issued pursuant to the

311
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report of complications developed during the progress of the
work or by reason of additional authorization.

8. Office authority to proceed with the described field work
is contained in letter “H,” (number), dated i
based upon the application of . A brief statement of
the nature of and the names of the parties who subseribed to
the applieation will be set out, together with a reference to any
appropriate citation of departmental instructions or authoriza-
tion, or to any special act of Congress relating to the gurvey.

4, Appropriation: The costs of the field and office work in-
curred in the execution of the surveys herein directed, within
approved official regulation, are payable from the appropriation
for “Surveying public lands” (if the nature of the survey is
such 'as to come within the provisions of the general act).
Where a special appropriation has been made, its exact title
will be given, or if the cost is chargeable to a special deposit. the
exact title of the latter will be given, together with a citation
of the act of Congress under which such deposit has been
received.

5. Limit and character of work: Under this heading there
will "be ‘described by township, range, and meridian the lines
which are to be surveyed, together with- designation by section
numbers where parts of townships are intended. If the work
involyes other than original surveys, the statement here will be
extended to indicate the character of the fragmentary survey,
or the type of resurvey, or the nature of the field examination,
according to what has been authorized and what is expected of
the engineer. It will be desirable generally, except in the case
of strictly original surveys, to supply whatever supporting state-
ments there may be needed, taken from the authorization or
elsewhere in the record, for an understanding of the technical
or legal questions relating to the work.  Where private rights
may be involved, which is often the case, the facts as known
should be clearly brought out, and a statement made of such
rules of practice as may require consideration in the fleld.

6. History of earlier surveys: Hvery new survey and all
retracements and resurveys are predicated upon what has been
previously accepted, and to the end that the engineer may pro-
ceed Wwith the new work understandingly, a review of the estab-
lished surveys will be carried into the special instructions.
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Full explanations will be given in the event of known or pre-
sumed complieations.

7. Method and order of procedure: If the work fo be done
i primarily the extension of the original surveys, the statement
of it will follow Manual principles and will be taken up in the
following order:

(a) Standard parallels and guide meridians;

(b) Township exteriors; and,

(e¢) Subdivisions, including a reference to the running of
meander lines if this class of work is expected, and to the sub:
division of sections if required in whole or in part.

The instructions for each township should be completed sepa:
rately, and so far as practicable the work should be set ont in
tHe order in which it is to be followed in the field. If there is
any reason to anticipate complications, a statement of the treat:
ment of the problem will serve both to inform the engineer as to
what may be expected and to indicate the approved method that
would be applied on the assumed hypothesis. Where helpful
to call attention to the Manual rules, the references may be
made by chapter and section numbers, but the engineer is
¢harged with the responsibility of an understanding of all regu-
lar practice and familiarity with the Manual as a reference
gulde in unusual cases, and the burden of this is not to be
transferred to the special instructions.

If the work involves other than original surveys, the respons
gibility for @ statement of the situation and for the formulation
of detailed specifications for the execution of whatever exami-
nations, fragmentary surveys, resurveys, topegraphic surveys,
or special monumentation may be required will pass to the
author of the special instructions. There follows in this ehap-
ter & discussion of a number of the more usual types of gpecial
surveys, including subjects not appearing heretofore.

8. Diagrams: In the case of original surveys a blue-print
diagram to accompany the special instructions will generally
be desirable. Ordinarily the diagram will be constructed on a
scale of at least 80 chains to an inch, and should indicate the
record surveys within 2 miles of the limiting boundaries of the
group. The directions and lengths of the established lines
should be shown, together with the principal topographical
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features, The new work will be shown distinetively, and the
method of procedure should be indicated where that will be
helpful. All areas returned as surveyed will be clearly repre-
gented, together with the status of any outlying areas which
the previous plats may show protracted as though surveyed.
The author of the special instructions will give aftention to the
matter of any known claims, or improvements, or monuments
of other officlal surveys, as indicated in paragraphs 5 and 18,
gection 236, Chapter III, and will bring this out in the special
instructions. (See see, 435, Ch, VI, for the requirement that a
status diagram be furnished with the  instructions for inde~
pendent. resurveys.)

9. Field notes, plats, and reports: The special instructions
should point out what will be expected in connection with the
preparation of the returns, with a view both to the specifie
understanding of what will be required and to the noting of
the subjects which are to be given attention in the field. If
anything is required in the way of a preliminary report or dia-
gram to be sent in during the progress of the work, or if special
lotting or other unusual matters are to be given consideration at
the time of the preparation of the final returns, attention will
be given to the same in the special instructions. There will
also be noted the necessity for returning, for official use, the
original copy of the special instructions, and all other papers
which belong with the office record, and the data that may be
added in the field, including the field computation sheets.

10. Modification of the instructions: The special instructions
will ordinarily be signed by the ranking supervising officer in
direct administrative charge of the work to be done, and will
close with the advice that should conditions arise appearing to
demand additional instructions, or require an interpretation of
the instructions as issued, or which apparently make the special
instructions inapplicable as prepared, the chief of field party will
be expected promptly to submit a report of the situation, with
such ‘recommendations for office consideration as may be
responsive to the authorization.

SUBDIVISION OF SECTIONS.

463, If there is need for the subdivision of gections the subject
will be brought out in the special instructions, and if any un-
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usual methods are required the same will be noted. The most
frequent examples are those of Indian allotment surveys, sub-
divisions within reclamation projects, and in various types of
fragmentary surveys where needed in order to mark the boun-
daries of the public land remaining undisposed of. Subdivisions
of sections are oceasionally required to avoid & possibility of
incorrect local survey, and gometimes in lien of a remonumen-
tation of disputed section or quarter-section corner positions
affecting patented lands. Wherever so intended the subdivision-
of-gection lines will be run out in accordance with the adopted
gectional lottings, and the monuments established.

464. The customary lottings are not to be found on many plats
of the very old surveys, and the information about the recog-
nized or adopted parts of the sections can be secured only by
reference to the record of the disposals. The latter will more
frequently show a disposal by aliquot parts, except within frac-
tional sections, but often without the usual complement of quar-
ter-sectlon corners Tegularly established as under the practices
set out in the several Manual editions. An ingquiry into the
assigned areas will sometimes be the only means of arriving at
the intended disposals. In some very old surveys the usual
quarter-section corners were not established on all true lines
of survey, but the record will show instead that *half-mile”
points were marked on the random line and not corrected to the
true-line mid-point position. All such unugual problems should
be brought out in the special instructions, as the diversity of the
questions arising on the subject and the very limited applica-
bility of many of the answers precludes Manual treatment.

465. Where special methods are unavoidable the steps should
be made to conform as nearly as may be with the rules for
the gubdivision of sections as based upon the acts of Congress
approved February 11, 1805, and April 5, 1832, already fully
exemplified in Chapters I and III.

INDIAN ALLOTMENT SURVEYS.

466, The special requirements of Indian allotment surveys are
few. The surveys are made in order to mark the boundaries of
individual allotments. It is the practice to run out all the
bounding lines, and to monument all of the corners., Generally

s
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the awarded allotments conform to legal subdivisions, and in
such cases the lines are run in accordance with the rules for
the subdivision of sections.

467. All regular corners are marked in the usual manner, and
ordinarily ‘there is added the letter A (standing for allotment)
and the allotment number, in each of the several quadrants, as
appropriate. Allotmeént numbers are employed serially with
the various Indian tribes or families, assigned by the Bureau
of Indian Affairs, when making an award of tribal lands. In
gome ecases, as when two or more Indian tribes have rights
within the same reservation, a designating letter is used to
precede the allotment number, dropping the letter A as sug-
gested, and substituting the first letter of the name of the Indian
tribe, as K 191 (for Kiowa allotment No. 191), or C 242 (for
Comanche allotment No, 242), or A 367 (for Apache allotment
No. 867). Status diagrams which ghow the allotment awards
are furnished with the special instructions for the survey.

468. If a section is to be subdivided, the center quarter-section
corner will always be monumented whether or not it may be the
corner of an allotment, and likewise if a quarter section is to be
subdivided the sixteenth-section corners on the quarter-section
boundaries and at its center will always be monumented. No
other monuments of lower order will be established except at
the determined allotment corners. The latter will be marked
only with the designating letter and proper allotment number or
numbers in the several quadrants, as appropriate,

469. As complete plat designations are usunally a necessity for
the allotment work, the awarding of Indian lands is rarely per-
formed at the time of making the subdivision of the township,
but the marking of the allotment corners at some subsequent
time will not assume the characteristics of a resurvey except as
the intervening years have served to bring about an advanced
state of obliteration of the monuments. In the latter case, the
rules for making a limited dependent resurvey are usually ap-
plied, and a resurvey plat is required in order to show the
resulting data. Figure 70 is an illustration of this type of plat.
It is alwaye essential to furnish a fleld-note record to support
the allotment survey, and to supply the deseriptions of the
established monuments,




SPECIAL SURVEYS AND INSTRUCTIONS. 317

MBI°04W. N8I 00 W
40.16 «0./6
. 3 =
Sl g e
s ° oft
2y < 2 o
3|® 'Qf\ s A
4
Sec. 8
N, 83704 W 8132
20,46 20.46 40.40
~ (
Ole
SIS misse wE Vs 4
ol A1339 2 ol
N 890T'W| #0040 g ]
= 0.0 F¥]] 4 b4 &
@ 2. )
~ ¥ 2 <
L~ . L
s Al3ze 3 o O/
> o |8 - -
o 2 "z
N.8S°09 W] 78.60
18.90 2 50 19.50 7550 |
3 3 g RN
S alszy sl aesosrm IR LR ~
8§ s 3 18.85 Ry i3 ("‘n P
3 al3z8 |3 L
| wmssesgm| " 40.00 2 8595 X
£G.00 £a00 3 1287 "'.T
: %
o) [ B B o N
S Ug A1sze E R
< 8 3 Sec. 3
S0« 200l [l 2Q02
— £ RN 88 46" W 5 aoes "
B oy e LA i i
- Cgs Pl 8Oy 2 1 pivl Fu
W _3\ @ ‘eﬂi:"--h..ﬂ;_ﬁi‘ It % *
by R o 6 5 M .
5 5 * e I =
g _________ ;___ Ly __‘-ich" ] é
MG s aldbis olit 1 i
b 3 1 . by
o B e A 9
Q o 3|2 : “
[}
2040 20.40 !

N.88°IT'W. 40.80
o, 70.—Indian ‘allotment Eurveys.
This includes a llmited dependent resurvey of the sec-
tion-line boundaries, a subdivision of the sections as

needed, and the marking of all corners of the several
Indian allotments.




318 MANUAL OF SURVEYING INSTRUCTIONS.

470, The authority for the assignment of land to Individual
Indiang is found in both the general and special allotment acts,
under which it has been the practice of making awards in some
cages in units of less than the usual quarter-quarter section.
One act provides that where the improvements of two or more
Indians have been made on the same legal subdivision of land,
unless they shall otherwise agree, a provisional line may be run
dividing said lands between them, and the land to which each is
entitled shall be equalized in the assignment of the remainder
of the land to which they are entitled, while in another act it
was provided that not less than 2% nor more than 10 acres of
timber land be included in any one allotment.  There will be no
question in regard to the treatment of those cases where the
allotment deseriptions are in terms of aliquot parts of the sec-
tion, but in some cases it is apparent that the descriptions can
be stated only in terms of metes and bounds in some way defi-
nitely correlated with the section-line boundaries, to which
included tract there will be assigned a lot number within the
parts of the one or more sections involved, the lotting numbers
thus resulting to be independent of the serial allotment number.

471. In some cases where the Indian lands border meandered
bodies of water, it will be found that due to the processes of
erogion or accretion, or to the construction of a dam which holds
the water at a higher level, or to the recession of the water
during the years intervening between the date of the subdivision
of the township and the date of the allotment survey, material
changes in the shore line will have taken place. In some cases
it is the practice to remeander the body of water in order to
amend the plat to show the true conditions at the date of the
allotment survey, making new lottings within the fractional sec-
tions, A demonstration of the methods employed for the amend-
ment of the plat in such cases is contained in sections 639 to
643, Chapter IX. If the situation is one within the class of
erroneous meanders the rules to be followed will be found in
sections 511 to 529, this chapter. Whatever needs to be done in
this type of work should be brought out clearly in the special
instructions for the survey, or in supplemental instructions
where the facts were unknown in the first instance.
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METES-AND-BOUNDS SURVEYS.

472. There are many irregular tracts which are nonconform-
able to legal subdivisions, which require survey by metes and
bounds.  In section 190, Chapter 111, mention is made of those
which are found most frequently. In all such surveys monu-
ments are required at each angle point of the tract boundary,
which are given serial numbers beginning with No, 1 at the
initial point, and there will be added some appropriate desig-
nating letter, letters, or tract number. Intermediate mile cor-
ners are required between the angle points if the length of one
or more courses exceeds 1 mile. Examples of the usual marks
for such angle points and intermediate corners are given in
gections 279, 280, 346, and 347, Chapter 1V. If the tract is lo-
eated upon surveyed land a connecting line will be run from the
initial point to a regular corner of the subdivisional survey, as
required in section 180, Chapter 111, but if the location is within
an unsurveyed township, specific advice regarding the running
of 2 connecting line, or the establishment of a location monu-
ment, or the determination of the ‘geographic position of the
initial point will be supplied in the special instructions for the
survey.

TOWN-SITE SURVEYS.

473. The acts of Congress approved March 3, 1863 (12 Stat.
754), and March 3, 1877 (10 Stat. 302), as carrled forward Into
sections 2380 and 2381 Revised Statutes, and numerous special
acts, make provision for the Executive withdrawal of publie
lands for subdivision into town-site blocks and lots, both urban
and suburban, and for disposal In such units.

The normal Government town site has a rectangular plan
wherever, and so far as, the site conditions o permit, buf
where the situation is not suitable for a simple street and
block system a preliminary examination is made in order to
ascertain a layout which will afford the best use of the ground
available for improvement, with suitable grades for streets, give
proper regard for existing locations where rights have already
been acquired, and provide for railroad or other rights of way,
station grounds, lake-shore frontage, natural park areas, and
other important conditions which should have consideration.
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474. Only the fundamental requirements of town-site surveys
can well be presented here as the character of the area, the
topography, its location, and whether it is & new town site or an
addition fo an old one, will to a large extent determine.the
detail of the street and block sgystem. A preliminary field
examination and topographic survey will be of the greatest
value as an ald to ascertaining the layout best suited te the
situation, and the special instructions will call for a preliminary
report of the proposed plan where this can be done, otherwise
much of the responsibility for the detail of the survey will
have to be passed to the chief of the field party.

475. In the typical town site the blocks may be made 800 feet
square, and usually not over 320 feet by 400 feet, with a 20-
foot alley running the long dimension of the block. The princi-
pal streets are usually made 80 feet in width, though fre-
quently as much as 100 feet where the greater width appears
to be needed or desirable, apd the less important intersecting
streets are seldom given a width of less than 60 feet. An alley
is wsually placed in each block, 20 feet in width and paralleling
the principal street gystem. The normal frontage of the lots
is 50 feet, which run back In rectangular form to the alley.
Where conditions are suitable the whole system is laid out
on cardinal, and in all town sites the blocks are given serial
numbers, usually beginning with the northeast block and pro-
ceeding with the numbers. alternately to the west and to the
east. The lots are given serial numbers within the block.

476, It will be noted that the foot unit is employed on all
town-site surveys, and long steel tapes graduated in that unit
are furnished for the purpose. 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. : :

477, In making the town-site survey the greatest care will be
exercigsed to identify the original section-line boundaries and to
execute the subdivision of the section or sections in the proper
legal manner for the ascertainment of the assigned town-site
boundaries. Permanent monuments will be placed at each turn-
ing point of the town-site boundary lines, These may be the
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g-inch iron post, or a tablet seated in a eoncrete block as large
as 8 inches square and 86 inches long, marked with the usual
subdivisional identification marks, the eapitalletter initials of
the town-site nime, and the letters “m 8" in the appropriate
quadrant. The boundary streets, and the other streets, blocks,
and lots are then laid out, permanent control monuments estab-
lished, and connecting line measurements made, as mAay be
necessary to afford an exact relocation of any point; and to
secure all data respecting true bearings and deflection angles,
both for the center lines of the streets and for the block lines,
the connecting lines to the permanent monuments, and the di-
mensions of all streets, blocks, and lots. All of this sort of data
is carried to the town-site plat, and its sufficiency may be tested
by the ability to readily ascertain the position of any given
point, and to calculate the area of any individual lot.

478. A number of permanent monuments will be placed at the
intersections of the street center lines and connections made to
the block corners so as fully to insure a complete and ready
restoration of any block corner. The 2-inch iron post, or a
tablet seated in a concrete block as large as 6 inches square
and 24 inches long, may be employed for this purpose. These
ghould be subsurface monuments, placed as much as 1 foot be-
low the probable grade line of the street, and marked only for
the point of intersection.

479. In ordinary cases hardwood stakes are employed for the
block corners, and to mark the front corners of each lot, also
to mark the intersections of the alley gide lines with the bloek
lines. The points here called for are always to be monumented,
and a more durable marker, such as a galvanized-iron pipe
will be employed where the site conditions are unfavorable to
the preservation of a wooden stake. The block corner and
alley stakes are unsually made 2 inches square and 24 ‘inches
long; thelot corners 1 by 2 by 24 inche&s the latter are set only
on the block lines and not on the alley lines. The block cor-
ners only are marked with the appropriate numbering.

480. The field traverse of tlie town-site boundaries will ordi-
narily be made to close within an error of not to exceed yyy,
and never to exceed yfyy. The determined lengthy of lines and
their bearings will be balanced, 8o as to secure a perfect closure
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for the data which are to be carried to the plat. The required
accuracy can always be secured by the method of repetitions for
the turning of angles, and by the method of measurement herein
authorized, due regard being given to the reduction of lengths of
lines to the true horizontal distances. This c¢lasg of data, as
well as that hereinafter mentioned, should be such as to léave no
discrepancy whatever in any calculated position, whether work:
ing from one permanent monument to another, or between any
two points.

481, Lengths of lines,and all. angles or bearings will be deter:
mined in the fleld for all irregular blocks and lots; and the side
lines of the lots, and their back lines, will always be measured
in the field, and the dimensions carried to the plat, wherever
needed, as when said lines can not readily be located by the
method of intersections,

482, The fleld notes of the town-site survey will show  the
retracement of the old section-line boundaries, the restoration
of any needed corners, and the subdivision of the gectiong, all
complete ag may be needed for the ascertainment of the town-
site boundaries, and for the description of the controlling
monuments. . All important connecting lines and measurements
between the boundary monuments and the corners of the
block lineg, or to the permanent monuments marking the street
center lines adjacent to the boundaries, will be given in the field
notes.  The plan followed in the town-site survey will be ex-
plained, and a general statement made as to the mopumenta:
tion; beyond this it will be noted that the further detail of all
direetions and lengths of lines has been carried to the plat,
but is omitted in the fleld-note record. If there are any im-
provements unavoidably left in conflict with the town-site
layout the information will be brought out in the field notes,
but omitted from the plat. ila

483. The town-site plats are usually published at a seale of
200 feet to.an inch, but they are frequently drawn at a some-
what larger scale, subject to reduction when published. | A mar-
ginal diagram is usually supplied in order to show the relation
of the town-site boundaries to the loeal section-line control, with
directions and lengths of lines here given in the ehain unit;
tenths. of links will be supplied where appropriate for ‘making
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a precise reduction to the lengths of lines shown on the main
drawing.

484, On the main drawing all lengths of lines will be shown
in the foot unit, with tenths where needed. - All directions and
lerigths ‘of lines, interseetion angles, and connecting lines to
monuments will be given on the plat with a view to tlie ready
location of any point by calculation from the points of perma-
Hent eontrol, and for the ascértainment direct from the plat of
the area of any individual lot.

485. The block and lot numbers will be shown, areas of all lots
to the nearest square foot, and the streets will be given desig-
nating letters, or numbers, Or names. In the drafting of the
data for the regular blocks some of the figures which would be
applied in each lot of the block may be omitted if it is left clear
within the block that the lottings are regular for dimension
and area.

486. All permanent monuments' will pe shown on the main
drawing and connecting data supplied. -~ The widthe of the
streets and alleys will be plainly shown, but not repeated meed-
lessly.” Where all of the lots in any block are of the same dimen-
glons, it will be sufficient to show the measurements only along
the bloek lines, as the depth of each lot will be indicated by the
length shown from the block corner to the alley corner. A
memorandum will be supplied to note the general plan of monu-
mentation, with an outline deseription of the monuments.

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

488. References will be made to Chapter IX for the nusual
requirements regarding the title and the certificates which are
tosappear on the town-site drawing.

SURVEY OF PARTS OF SECTIONS.
489, In section 252, Chapter IV, there is a statement of con-
ditions where portions of the section boundaries are inaccessible,

impassable, or so insecure that' acceptable monumentation  is
impracticable, which if found to prevail will necessitate the
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elimination of parts of sections.  The situations thus assumed
are so rare, if allowance is made for increase of cost of sur-
vey where warranted, that general rules can not well be an-
nounced. The questions to be considered are more particularly
administrative, and ordinarily will be given attention in the
special Instructions; The subject matter here set out pertains
only to the technieal processes which are new to the survey of
rectangular boundaries of parts of sections. Figures 71, 72, 73,
and 74 show examples.

490. The west boundary of section 27 (fig. 71) is shown dis-
continued at the regular place for the south sixteenth-section
corner, which is monumented, and the north boundary at 40.00
chains, established parallel to the south boundary. The sub-
division-of-section lines are run random on theoretical courses
and distances, and closing error distributed, with final results
(assumed) as shown on the drawing, The several interior
sixteenth-seetion corners on the lines run are all to be monu-
mented, including the one on the east and west center line of
the gection, i

491. The south boundary of section 9 (fig. 72) is shown dis-
continued at the east sixteenth-section corner, and the north
boundary at the west sixteenth-section corner, both of which
are monumented, both lines having been established parallel to
the nearest completed latitudinal line southward in that range
of sections. The subdivision-of-section lines are run random on
theoretical courses and distances, and closing error distributed,
with final results (assumed) as shown on the drawing. Here
the center quarter-section corner and the two gixteenth-section
corners on the east and west center line are all to be monu:
mented.

492, In the illustration showing section 8 (flg. 78) the process
is similar, excepting that the closing error in latitude is all
placed in the west line of lot 2. All of the turning points are
monumented, also the south sixteenth-section corner on the north
and south center line, and the west sixteenth-section corner on
the east and west center line.

493. In section 18 (fig. 74) the closing error in departure is
all placed in the south line of lot B, it having been assumed that
(a) the corner of sections 7, 8, 17 and 18 was fixed by survey
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Fractional lottings are shown. In Figure
78 the whole closing error in latitude
is placed as normally in the north tier of
Jots, and in Iigure 74 the whole closing
error in departure is placed as normally
in the west range of lots,
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from the east or north, or (b) if from the west, that the frac-
tional length of the morth line of lot 1 had been determined by
appropriate calculation.

494. The several processes are summarized in the following
Tules:

1. Complete the survey of all regular exterior boundaries and
gubdivisional lines normally, as far as accessible under the
Manual rules and special instructions,

2 Where an exterior boundary is to be discontinued the
line will be established on a cardinal course and on the last
mile monumented regularly to the nearest 20.00, 40,00, or 60.00
ch, point.,

3, Where a subdivisional line is to be discontinued, it will
he established (for alinement) parallel to the governing ex-
terior” or section boundary (and for length) 20.00, 40,00, or
60.00 chs., as the situation may be.

4, The terminal sixteenth or quarter-section corner will be
monumented ; the guarter-section corner will be monumented in
every case where the point has been attained.

5. Assign theoretical bearings to the subdivision-of-section
lines closing the area to be surveyed within a section, each line
parallel to the governing section boundary, with the lengths
ordinarily employed for the ealculation of areas, as 20.00, 40.00,
60,00, or 80.00 chs., disregarding the ordinary allowable excess
or defleleney in the length of the latitudinal boundary of the
seetion,

6. Run a random lne cloging the area to be surveyed, on the
courses and distances derived in rule No. 5, and set a tempo-
rary interior sixtéenth or guarter-section corner at each turn-
ing point and at the intersections of the center lines of the
section.

7. Exeept as noted in rule No. 10, the cloging error will be
digtributed as provided in section 880, Chapter V, and the
interior sixteenth and quarter-section corners called for in rule
No. 6'will be monumented.

8. The interior sixteenth and quarter-section corners thus
established, together with the usual points on'the regular sec-
tion boundaries, will be employed to control the position of the
center lines of the section and of the several quarter sections.
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9. If the length of a boundary of any resulting quarter-quarter
gection differs from 20.00 chs. in excess of 12%% lks., or if its
direction deviates from cardinal in excess of 21’ (by reason of
disregarding the ordinary allowable excess or deficiency in the
length of the latitudinal boundary of the section), a lot number
will be assigned to such quarter-quarter section; the lot area
will be derived under the usual rule applicable to the calcula-
tion of areas of fractional quarter-quarter sections.

10. In the norih tier of sections the closing error in latitide
will be placed as normally in the north tier of lots, and in the
west range of sections the closing error in departure will be
placed as normally in the west range of lots, unless the sub-
divisional survey may be made from north to south or from
west to east under the rules which permit that procedure.

495, The field notes will show the complete random and true
line courses and distances, the usual topography on the true
lines, the description of all monuments, and a description of
the difficulties which warranted an elimination of parts of the
section or sections;

496. Reading the act of Congress approved February 11, 1805,
wherein it is stated that * all the corners marked in the public
surveys shall be established as the proper corners of sections, or
subdivisions of sections, which they were intended to designate,
and that corners of half and guarter sections not marked shall
be placed as nearly as possible equidistant from those two cor-
ners which stand on the same line,” and “the boundary lines
which shall not have been actually run and marked as afore-
gaid shall be ascertained by running straight lines from the
established eorners to the opposite corresponding corners,” it is
apparent that to complete the subdivision-of-section lines in any
gsection where the above-described practice has been invoked,
leaving the section-line boundaries more or less uncompleted,
the position of the said remaining gubdivision-of-section lines
within the surveyed area will be determined first by running
straight lines between the nearest established control for the
sectional eenter lines, with the position for the center quarter-
gection corner at the intersection of the latter lines, unless
previously marked, placing the remaining interior sixteenth-
sectlon corners on the sectional center lines at mid-points be-
tween the exterlor quarter-section corners and the center quar-
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ter-section corner, except within the sections normally frac-
tional; and, second, the center lines of the several quarfer sec-
tions will then be completed separately on a similar plan based
upon the control as developed. In all sections normally frac-
tional the usual regard will be given for the placing of the
fractional unit in proper relation to the regular or proportional
20-chain units.

497. The running of a traverse line as a boundary along the
margin of omitted mountainous areas, and sometimes in the
omission of other areas classed as impassable, was frequently
practiced at one time, but was later discontinued owing to the
large number of fractional lots thus unnecessarily created, as
sooner or later, in a large majority of cases, the advance of
gettlement demanded the completion of the subdivisions across
the omitted lands. However, an occasional survey of this type
is desirable in order to meet a peculiar situation where the
rectangular boundaries can not be completed within the sec-
" tion, but the examples are decidedly infrequent, and the method
should be authorized in the special instruections only when
supported by ample justification. In such surveys the angle
points of the traverse line are given serial numbers in each
fractional section, and the points are monumented. The sub-
division-of-section lines are protracted only, unless a defini-
tion upon the ground should be required for some good reason.

ELONGATED SECTIONS.

498, The rule (sec. 200, Ch, I1I) for numbering the lots within
elongated sections is illustrated by Figure 756. The example
shows 12 instead of the 4 normal lots. Cases of this type,
though infrequent, are sometimes even more exaggerated. The
condition may occur when eclosing along either the northern or
western township boundary, or anywhere within a township
on completing fragmentary subdivisions.

499, Additional monuments are required on such section bound-
aries. where the length of the closing line exceeds 86 chains
(secs. 161, 177, 178, and 198, Ch. III) ; these will be placed at
intervals of 40 chains counting from the regular quarter-section
corner. The plan for the special marking is derived from the
resulting lot numbers, It is illustrated in Figure 76, The same
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| The rule for numbering the lots is given in section 200
| Chapter L1,
i figure shows an example for marking monuments set at inter-

vals of 20 chains, and within the section, where special circum-
stances call for them.

500. In the very umnusual situations where the distance be-
tween the regular position for the township boundaries is so
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T1a, 76.—Hlongated section.
The plan for marking all special monuments here illustrated is
derived from the asgigned lot numbers.
great that elongated sections in excess of 120 chains would
result from the application of the above rules, it is better that
new half-township (or half-range) numbers be created in order
to cover the area located between a new normal exterior at
480 chains and the next regular township boundary.
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501. The numbering of the sections within a half township
(or half range) will depend upon the selection of the governing
boundaries to be employed. Preference will be given to normal
procedure, where conditions warrant. The survey and monu-
mentation will follow the usual rules for fragmentary subdivi-
sion of townshlps.

502, It is obvious that where elongated sections occur within
the interior parts of a township, growing out of partially com-
pleted but grossly irregular subdivisions, mew half townships
can not be ereated. In such cases the rules stated in sections
498 and 499 will be applied.

503. If the situation is unknown at the time when the special
instructions are being prepared, and therefore not fully treated
therein, the chief of field party will report the facts and await
the receipt of definite instructions as to the procedure.

MINERAL SEGREGATION SURVEYS.

504. The type of work here described is one which involves
a metes-and-bounds survey of a body of land elassified as min-
eral bearing, but an area which has not been covered by a
mineral-patent survey. The fleld work in these cases will in-
clude a retracement and remonumentation of the section boun-
daries, with attendant restorations of obliterated corner posi-
tions where required. The authority for this class of work will
issue, as needed in conformity with office regulations, as stated
in section 631, Chapter IX.

505. The segregation survey is not a mineral survey in the
usual accepted sense as defined in Chapter X, as it confers no
permanent rights upon the mineral claimant. Though the pur-
pose is to ascertain the boundaries and position of one or more
mining claims, it is not made primarily to define the mining
claims, but rather in order to determine the limits and appro-
priate description of the adjoining agricultural land, where the
latter is covered by pending entry. No suryey of this kind is
required except as needed to supply data for the accomplish-
ment of the necessary fractional lotting, or where a showing
has been made of obliteration of monuments, or distortion of
lines belonging to the subdivisional survey, or both. The condi-
tion of the section-line boundaries will always be verified in this

type of survey.
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506. Where regular conditions are found the mineral segre-
gation survey will consist only in running not less than two
connecting 'lines from identified corners of the subdivisional
survey to a corner or corners of the mineral location as segre-
gated, followed by a survey of the outboundaries of the mining
claim or group of claims, thus supplying the data equivalent to
those ordinarily furnished by a mineral-patent survey.

507. Monuments, usually 1-inch iron posts, will be placed at
the angle points along the boundary of the mining claim, or out-
boundaries of a group of claims, and within the section or
sections which include the pending agricultural entry, as may
be needed in order to complete the marking of the limits of the
latter. The monuments so established will be marked with the
initials of the name of the mining claim or claims to which it
belongs, and with the corner number or numbers counted as
an angle point of the mining claim or claims, all in a manner
gimilar to the practice directed for making mineral-patent sur-
veys. See sections 706, T10, 711, 712, 722, 723 and 724, Chapter
X. 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 2 deseription thereof will be entered in the field notes.

508. Tn townships where there appears to be an extensive ob-
literation of monuments, or where the condition of the lines
does not conform to the original plat and field notes, the survey
needed will consist of such retracements and restorations of
the corners of the section-line boundaries as may be necessary
to define the pending agricultural entries. If the distortion of
the section lines is so great as to warrant the subdivision of
orie or more sections, the work authorized will be described in
the special instructions.

509. The retracement of the lines of the mineral location
should be made with the same degree of accuracy which is de-
manded in a mineral-patent survey. See gections 690, 691 and
704, Chapter X. All measurements are to be returned in the
chain unit., Tt is essential that the requirements regarding the
legal length and width of the mineral claims be observed, in-
cluding parallelism of end lines, that is, to confine the claim to
the legal length along the mineral lode, placing the side lines
within the legal width as determined from the center of the
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vein at the surface, and that the end lines of each elaim shall
be parallel.  The segregated claim is to be made identieal with,
or:be embraced within, the boundaries of its location, as pro-
vided in the mining regulations. If not identieal, a bearing and
distance will be given from each established cornér of the survey
to the corresponding corner of the location.  See sections 696,
698, 699, 701, 702, 703 and 704, Chapter X.

510. All rules for the plat construction will be found in
Chapter IX.

MANUAL OF SURVEYING INSTRUCTIONS.

ERRONEOUSLY OMITTED AREAS.

511. This title is employed to denominate lands that are not
shown upon the original township plat, which are so situated
as to have been excluded from the survey by some gross dis-
crepancy in the location of a meander line ag given by the
field-note record. In the typical cases the unsuryveyed land is
found to be sitnated between the actual bank of a lake, stream,
or tide water, and the meander line as given by the field-note
record, though a considerable number of cases of erroneous
meanders have been found in the older surveys of the south
where temporarily overflowed lands, or swamp and overflowed
lands (strictly classified as such), were mistakenly traversed as
if they were permanent meanderable bodies of water : and a few
cases have developed where no bodies of water ever existed in
fact. All are treated in the same manner as those where the
discrepancy is traceable directly to a grossly erroneous position
for the record meander line., The converse is found in those
cases of areas of water surface that were erroneously included,
where the record meander line is found to depart from the
actual, bank line in the opposite direction so as to extend into
the body of water, thus representing an included area to be land
instead of water. The term is not applicable where the differ-
ences can be traced to changes in the water level, or to erosion
or aceretion subseguent to survey.

512, The question of the ownership of the marginal areas and
of the legal boundaries of the fractional subdivisions that have
been disposed of by the United States can be determined only
through a consideration of the rights of the proprietors who
have acquired title based upon the representations of the origl-
nal township plat. The marginal discrepancies fall at once into
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two classes, those that may be regarded merely as technical dif-
ferences, and those that constitute erroneous omission, as where
in the latter class the plat and fleld notes of the original survey
are go grossly in error as to bear no reagsonable conformity with
the bank line. ‘Thege principles are laid down in the leading
court and departmental decisions on the sabjeet, and have been
referred to previously in sections 223, 22¢, and 229, Chapter III.

The right of the owner of a fractional lot to the possession
of the land which fronts upon the actual bank line, in all ordi-
nary cases, i8 derived from the principle that a meander line is
not a boundary in the usual sense, it being the intention of the
Government to convey title to the water's edge. Tf there should
be changes in the position of the bank line, as by accretion, or
by recession of the water, the ownership may, in many States,
include the new land, but this is a claim of an entirely different
character, being one that has its origin in the State or common
law, and is called a riparian right. The law, in many States,
grants additional exercise of authority within the bed of the
body of water, with which the text here is not concerned.

The Government conveyance of title to a fractional sub-
division fronting upon a nonnavigable stream, unless specific
reservations are indicated, either in the patent from the Federal
Government or in the laws of the State in which the land is
located, earries ownership to the middle of the stream.

The above principles are set out in the syllabus in 50 L. D.
678, as follows:

Public lands—Courte—Vested rights—Statutes: Whenever
the question arises in any court, State or Federal, as to whether
the title to land, which had once been: the property of the
United States, has passed, that question must be resolved by
the laws of the United States; but when, according to those
laws, the title shall have passed, then that property, like other
property in the State, is subject to the laws of the State, so
far as those laws are congistent with the admission that the title
passed and vested according to the laws of the United States.

Navigable waters—Riparian rights: Upon the admission of
a State into the Union the title to all lands under the navigable
waters within the State inures to the State as an incident of
sovereignty, and the laws of the State govern with respect
to the extent of the riparian rights of the shore owners.

Public lands—Patent—Riparian rights: With respect to pub-
lic lands bordering on nonnavigable bodies of water, the Gov-
ernment assumes the position of a private owner, and when
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it parts with its title to those lands, without reservation or
restriction, the extent of the title of the patentee to the lands
under water is governed by the laws of the State within which
the lands are situated.

Survey—Fraud—Lake—Boundary—Public  lands—Riparian
rights: Where a survey was fraudulent or grossly inaccurate
in that it purported to bound tracts of public lands upon a
body of water, when in fact no such body of water existed
at or near the meander line, the false meander line and not
an imaginary line.to fill out the fraction of the normal sub-
division marks the limits of the grant of a lot abutting thereon,
and, upon discovery of the mistake, the Government may suryey
and dispose of the omitted area as a part of the public domain,

518. The first thing to be established, where the principle of
erroneous omission is to be set up, is to show affirmatively that
the area was land in place at the date of the original subdivision
of the township and at the date of the admission of the State
into the Union, so that if found similar to the surveyed lands
the usual inference that the official survey was correct may be
set aside, and the conclusion substituted that the land shomld
have been covered by that survey; but, before looking upon
a discrepancy as one constituting erroneous omission, or an
omission in the contemplation of the controlling decisions on the
subjeet, a convincing showing is needed on the fact that the
representations of the original plat and field notes are grossly
in error.

514. The applications for the extension of the subdivisional
lines so as to include the areas erroneously omitted from the
original survey are in most cases initiated either by settlers
upon the omitted land or by the owners of the adjoining land.
The owner of the surveyed land, or a claimant who has pur-
chased from sald owner, may apply for the survey of the
omitted area as a preliminary to proceeding with steps to quiet
the title. In the latter event the possibility of an adverse
clalm may or may not be present, but the immediate question
is the merit of the application under the acts of Congress
which grant relief in these cases, In nearly all cases the
points to be determined require a fleld examination to verify
the showing made in the application, and to safeguard the
action of the department upon it. It should be understood
that 1t is objectionable in principle to amend a plat in any of
these cases except upon the showing of large and unwarranted
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diserepancies, or by demonstration of equitable title in the
Government, as otherwise the making of the corrective survey
is frequently at the hazard of interference with private rights;
and it should be understood that no proof is required to show
the whys and wherefores of an erroneous meander line, but
rather that the line as run and as represented on the plat and
in the fleld notes is in effect grossly in error. The rule is con-
cisely stated in 29 L. D. 521:

It is not necessary to search for the source of the error. The
pesult 18 the same whether such error arose from mistake, in-
advertence, incompetence, or fraud on the part of the men who
made the former survey.

515. The general procedure in the survey of lands erroneously
omitted is outlined in section 223, Chapter I1I, and section 880,
Chapter V. The angle points of the original record-meander
courses are given serial numbers, avoiding duplication of the
numbers where there are two or more of such record-meander
lines within a section. The adjusted positions for the angle
points are monumented, and marked as shown in sections 279
and 346, Chapter IV.

516. The requirements for making the plats to represent this
type of survey are outlined in sections 639 to 644, Chapter IX.

517. It is important that the plat should carry a memo-
randum precisely stating the situation with reference to the
survey represented thereon, as:

The position of the original record-meander courses of the
go-called Moon Lake is shown by an irregular line with num-
bered 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, 8, and 4, section
10, 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 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 Ir-ated in section 36 is shown by an
frregular line with numbered angle points. This line as thus

originally reported was grossly in error, and, with the excep-
tion of certain courses fronting along lots 1, 2, and 9, has there-
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fore been marked as a fixed boundary, with the directions and
lengths of the several courses adjusted to the record of the
original survey.

518. A memorandum. will also be supplied. with reference to
the dependent resurvey of the several section-line boundaries, as
required in section 425, Chapter VI.

519. If there should be substantial areas of accretion to. be
dealt with that fact will be brought out in the special instruc-
tions, with an outline of the governing procedure, and the sur-
veying work In reference to all aceretion areas will be distinctly
mentioned in the field notes and so shown upon the plat,

520. Accretion is a term in general use to denote the lands
formed by the deposit of material along the bank of a body of
water, or to denote land uncovered by the recession of the
water as by the lowering of its level, and the riglt to such
newly made land, unless reserved to the State, attaches to the
ownership of the ground along which the aceretion is formed.
Where the title to the original subdivisions along nonnavigable
bodies of water is still in the Government, and where there is
gimilar title along navigable waters in those States where
there is no legal reservation to the State, such title earries the
right of the Government to subdivide the lands formed by
aceretion, or by the recession of the water, and to dispose of
the same under: the general land laws. If the original sub-
divisions were dispoged of prior to the formation of the acere-
tiom, or If the accretions that are formed along navigable
waters are reserved by State law, the Government has no juris-
diction.

521. A few examples of the survey of erroneously omitted
areas, with a review of the facts, will serve to illustrate the
practice ;

522, Moon Lake case: The plat of T. 12 N, R. 9 1., fifth prin-
cipal meridian, Arkansas, approved October 27, 1845, shows a
meandered lake occupying the greater part of sections 22 and 27,
and extending a short distance into section 26. The fleld notes
of the line between sections 26 and 27 call for an interseetion
with the southeast side of “ Sunk TLake,” here classed as im-
passable and navigable. The surrounding fractional subdivisions
as.surveyed were all patented to the State under the provisi
of the swamp land grant, B
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Ma. 77—The Moon Lake case,
As no such body of water was ever present, riparian
rights do not attach (see. 523).

The case originated on the report of the removal of timber
from portions of the area, under the color of title arising
through the ownership of the adjoining land, but it was indi-
cated clearly in the report that practically all of the area was
high, dry land, covered with a growth of large timber, with no
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difference in the character of the land from that which had
been included in the original subdivision, and that the topog-
raphy, elevation, and timber all revealed little if any change
since the date of the gubdivision of the township.

The greater part of the tract was found to be coyvered with
various species of oak, maple, cottonwood, hickory, sycamore,
hackberry, cypress, and willow, many of the trees being of
great age, 300 years or more, and many of them indicating
strietly upland site conditions. Altogether the area was found
to be level land, at about the same elevation and in some places
higher than the surrounding lands, though there was evidence
of what had been a slough along parts of the edge of the so-
called lake,

523. By decision dated November 30, 1909, bearing depart-
mental approval, the Commissioner 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 admitted into the
Union, nor in 1841 at the date of the subdivision of the township,
but as the land was in place at that period and not having been
permanently covered by water, it was part of the public domain,
and that title had not passed from the Government.

On November 5, 1917, the S8upreme Court of the United States
announced an opinion (245 U. 8. 24) denying the merits of the
riparian claimants 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 meandered, the result of such
meander is to exclude the area from the survey and to cause it
as thus separated to become subject to the riparian rights of
the respective owners abutting on the meander line in accord-
ance with the laws of the several States, Hardin ». Jordan,
140 U. 8. 371; Kean ». Calumet Canal Co., 190 U. 8. 452, 459 ;
Hardin v, Shedd, 190 U. 8. 508, 519.

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 becanse there is no such body of water, riparian
rights do not attach because in the nature of things the condi-
tion upon which they depend does not exist and upon the dig-
covery of the mistake it Is within the power of the Land Depart-

ment of the United States to deal with the area which was
excluded from the survey, to cause it to be surveyed and to law-
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fully dispose of it. Niles v. Cedar Point Club, 175 U. 8. 300;
French-Glenn Live Stock Co. v. Springer, 185 U. 8. 47; Security
Land & Exploration Co. v. Burns, 198 U. 8. 167; Chapman &
Dewey Lumber Co. v. St. Francis Levee District, 232 U. 8. 186,

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 wafer exists, riparian rights do not
accrue to the surrounding lands, and the Land Department,
upon discovering the error, has power to deal with the mean-
dered area, to cause it to be surveyed, and lawfully to dispose
of it.

The fact that its administrative officers, before discovery 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, ean not estop the United States from assert-
ing 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 actions and repre-
sentations of Federal officers carrying assurance that such ripa-
rian rights existed, the United States may equitably eorrect the
mistake and protect its title to the meandered land. The equi-
ties of the abutting owner, if 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, se-
lection, or patent.

524. The surveying work to be done in the Moon Lake case
consisted of a retracement of the boundaries of the several sec-
tions, a restoration of the obliterated corners, a remonu-
mentation of all of the corners, a retracement of the record
meander line with monumentation of the angle points, and a
completion of the fractional section lines. (See sec. 515.)

525. Ferry Lake case: The plat of T. 20 N., R. 16 W., La. Mer.,
Louisiana, approved August 31, 1839, shows the north boundary
of the township discontinued on the bank of Ferry 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 extended 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

1090°—31——28
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Fre, T8~The Ferry Lake case,

The contonr regrpaentlnfﬂthp mean high-water elevation of the lake in
the year 1812, when uiglana was admitted into the Union, and in
1839, when the township was subdivided, 18 Shown thus: ...........

The cirenmstances, as well as the extent and character of the. lands,
necesgitate the conclusion that the omission was of deliberate urpose
or the result of such gross and palpable error as to con e in
effect a fraud upon the Government (sec. 526).

| |
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reagonable 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:.and,
excepting the end courses, the record line, as developed, bears
no proper relation to the actual bank.

The plat of fractional sections 4, 9, and 10 of the same town-
ship, 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 8, 4, 9, and 10 was
established in this survey, also a meander corner on the west
side of a narrow 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 accu-
rately run, but the remaining 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.

Such was the situation in this township until oil and gas
were discovered in large quantities, when in the years 1909 and
1910 applications were filed with the department to make
mineral locations, not only on the areas that had been erro-
neously omitted from the official surveys, but within the bed
of the lake, it being alleged that large errors had been made
in the running of the meander lines, that the lake itself was
merely a temporary body of water, and that it had mot been
in existence as a navigable lake, such as would belong to the
State by right of sovereignty, and reserved to the State on
admission into the Union on April 30, 1812, In 1910 all of the
fractional lots adjoining the omitted area had been disposed of
by the United States.

The report of the field investigation included a review of con-
siderable historieal data, expert studies of the geology of the
lake basin, expert examination of the forest trees, and the sur-
veying situation, all leading to corroborative conclusions that
Ferry Lake was in fact present in 1812 as a navigable body of
water, though there had beén a marked recesgion of the lake
by 1910, and that in neither of the surveys made in 1839 and
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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 soll, topography, and timber on the omitted area were
identically the same as found on the surveyed land, and for the
greater part of the length of the record meander line there was
not the slightest indieation of there ever having been a lake
bank' or water-washed escarpment of any kind. The forest
growth on the omitted land, which in the one body in sections
9, 10, 15, and 16 amounted to 229.67 acres, included overcup oak,
sweet gum, and red gum on the lower levels, and on the re-
mainder pest oak, black-jack oak, Spanish oak, hickory, pin2,
and other varieties, many of them of great age, and clearly the
deseendants of a mixed forest that had occupied the situation
for many centuries. The overcup oak was found to occupy a
belt immediately above a belt of cypress timber principally, but
with some other varieties, which were found occupying the plain
terraces above and below an escarpment, easily traceable, which
had been made by the waters of Ferry Lake, and which con-
tinued, without interruption, around the entire basin, A con-
tour survey showed the elevations in the omitted area in see-
tions 9 and 10 to range up to 17 feet above the former lake level,

526. Upon a review of the record, the Attorney General of the
United States, in a letter to the Secretary of the Interior, dated
September 11, 1916, coneluded—

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 if the State's
title by virtue of its sovereignty should fail for any reason, I

see no way of successfully resisting her claim under the swamp
Jand grant.

However, in so far as concerns the land lying between the
old meander line and the waters of the lake, I entirely agree
with you that it comstitutes unsurveyed public land of the
United States, and * * *,

On Janunary 2, 1923, the Supreme Court of the United States
announced an opinion (2060 U. 8. 561, 563), 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

- R Tp—— e T
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as he did is a matter of speculation, but the facts demonstrate
that no survey of the.large, compact body of land, which In-
cludes the tract in.controversy, was ever made, The circum-
stances, as well as the extent and character of the lands,
necessitate the conclusion that the omission was of deliberate
purpose or the result' of such gross and palpable error as to
constitute in effect a fraud upon the Government,

527. The surveying work to be done in the Ferry Lake case
consisted of the steps already noted in the Moon Lake case
(see secs, 516 and 524) ; also a monumentation of the contour
which agreed with the evident mean high-water elevation of
the lake as it was in the year 1812, The contour line, owing
to the recession of the waters, was needed to mark the boundary
of the publie land; thus recognizing, in principle, not only the
sovereignty of the State over the bed of the lake, but as well
the reservation to the State, under her law, of the land uncov-
ered by the recession of the water,

528, Crooked Lake and Bear Lake case: The plat of T. 43 N.,
R. 6 H, 4th Prin. Mer,, 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-meation 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 Commissioner of the
General Land Office advised the Secretary of the Interior of
an application to make a forest lieu selection for the NE %
SW 14 sectlon 86 (lot 15, fig. 79), which according to the rep-
resentations of the township plat would be located entirely
within the bed of the meandered lake as above described. This
letter contnins a review of the facts as developed by a field
examination, and concludes with a recommendation that the
land . theretofore shown as o 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
Tacts
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The south and east boundaries of the seetion cross two
Inkes instead of one, the lakes being geparated 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
meandered lake. This area is rolling upland ranging up to 50

The south and east boundarles of the sec-
tion cross two lakes Instead of one, the
lakes being separated by a large body of
Iand, ranging up to 5O feet above the
léwel of either lake, and heavily for-
egted, while the shores of the lakes are
well defined,

Witness angle points Nos, 6 ‘and 7 are es-
tablished on the bank In order to show
the directions of the lines running from
angle points Nos. & and 8,

feet above the level of either lake, and forested with pine,
hemloek, birch, maple and spruce timber. There was no evi-
dence 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 difference
between the character of the land, soll or timber on the area
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theretofore surveyed and that which had been omitted. The
shores of the two lakes were well defined, with banks from
three to elght feet high, bordered by a strip of level land
from 10 to 30 feet in width, surrounded by rolling hills. The
geologic formation, as well as the forest trees, indicated great
age.

529, The sgurveying work to be done consisted of the steps
previously outlined in the Moon Lake case. (See secs. 515 and
524.)

SWAMP AND OVERFLOWED LANDS.

TIDE LANDS.

530. References are made in section 8 to the coastal limits of
the public' domain as defined by mean high tide, and in section
4, Chapter I, to the several acts of Congress which granted to
certain States the swamp lands within their respeective bound-
aries. The references are continued in sections 226 to 233, and
in paragraph 10, seetion 236, Chapter ILIL, under, the general
subjects of the meandering of bodies of water and classification
of land.

Tide lands include all coastal areas that are situated above
mean low tide and below mean high tide, particularly as such
areas are alternately uncovered and covered by the ebb and
flow of the ordinary daily tides. Overflowed lands include
essentially the lower levels within a stream flood plain as dis-
tinguished from the higher levels, according to the characteristic
effect of submergence where long continued. Swamp lands
include all other marshes and intermittent ponds which do not
have effective natural drainage, particularly where such condi-
tions are long continued.

531. The Supreme Court of the United States In Baer o.
Moran Bros. Co. (158 U. 8. 287), states that tide lands are those
which are uncovered at low tide and are covered at ordinary
high tide. In Pollard’s Lessee v, Hagan (16 Curtis, 361, 403)
the Supreme Court held:

The shores of navigable waters and the soil under them
were not granted by the Constitution of the United States,
but were reserved to the States, respectively—

and in Mumford v. Wardell (6 Wall. 423, 436) the court said:
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The settled fule of law in this court is that théoghores
of navigable waters and the soil under the same in.the
original States, were not granted by the Constitution to
the United States, but were reserved to the several States,
and fthat the new States, since admitted, have the same
rights, sovereignty, and jurisdiction in that behalf as the
original States possess within their respective borders.

In San Franciseo v. LeRoy (138 U. 8. 656,/671), the. court
stated : ' :

The lands which passed to the State upon her admis-
gion to .the' Union'were not those which were affected
occasionally by the tide, but only those over which tide-
water flowed so continunouslyas to prevent their use and
occupation. To render lands tidelands, which the State
by virtue of her sovereignty counld claim, there must hiave
been such continuity of the flow of tidewater, over them,
or such regularity of the flow within every twenty-four
hours, as to render them unfit for culfivation, the growth
of grasses or other uses to which upland is applied.

532. In the light of the decisions it is clearly indicated that
coastal ‘“‘salt marshes” that are covered by the daily tide be-
long to the States by right of sovereignty, and such areas are
not subject to survey. Coastal marshes that are not covered
by the daily tide are subject to survey, but being low In eleva.
tion' and usually saturated will be classifled as swamp and
overflowed within the meaning of the several grants,

533. Riparian rights, as defined by the laws of the several
States, which are applicable within the beds of lakes, streams,
and tidal waters, are not enforceable over the swamp and over-
flowed lands granted to the States. .

534. Where surveys or field examinations are to be made cov-
ering or relating to swamp and overflowed lands, the speeial
instructions should point out the particular questions which are
presented, and in general, In ald of the adjustments which are
required by the swamp land granting acts, the following rules
will be observed : : '

1. According to section 8 of the swamp land grant of 1
any legal subdivision the greater part of which s “wet an
unfit. for cultivation,” shall be included in the list, but when the
greater part of a subdivision is not of that character the whole
of it shall be excluded. The *legal subdivision” mentioned
herein is the usual quarter-quarter section or lot as shown by
the plat of survey.

%
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2. In order to bring land within the definition of the several
swamp land granting acts, the greater part of any gquarter-
quarter section or any lot must have been so swampy or sub-
ject to overflow during the planting, growing, or harvesting
season, in the majority 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. :

8. ‘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, and so not being * made
unfit thereby for cultivation,” does not pass to the State under
the swamp-land grant,

4. Tame grass or hay, when produced by the ordinary meth-
ods of preparing the ground, will be considered a staple crop,
as well as the cereals, or cotton, or tobacco. ;

5. In the administration of the several acts granting the
swamp lands, the States have been allowed optional methods
of preparing the'lists of the subdivisions that are to be identi-
fied as swamp and overflowed within the meaning of said acts,
but in every survey, the duty devolves upon the engineer to
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. The States of Alabama, Arkansas, 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, and in these
States it is imperative that the field notes of the survey include
a specific list of the subdivisions each of which is more than 50
per cent wet and unfit for cultivation, regarding such character
as at the date of the passage of the granting act.

7. In California, under the act of July 28, 1866 (14 Stat. 218),
the swamp-land lists are based upon the representations of the
plat of the survey, and in this State it is imperative that the
plats correctly show the conditions in this respect.

8. The selection of the swamp lands within the States of
Florida, Illinols, Towa, Missouri, and Oregon, and within the
Indian reservations in the State of Minnesota, is based upon
investigations and reports by representatives of the State and
of the General Land Office, but this does not set aside the
Manaal requirements for the usual complete showing of the
character of the land.

585. It is always of importance to note any marked changes
in the water level and drainage ct_)ndltions of the reglon, and to
#seertsdin the situation which obtained at the date of the grant-
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ing act, and in all such inquiries it is proper to secure the testi-
mony of persons who have known the lands for the longest
periods. The most convinclng evidence relative to the character
of the land at the date of the granting act will be afforded by
the older native forest trees, if any are present, or where their
stumps remain, as these will reflect their site conditions with
great certainty.

Thig line of investigation will require 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 specles
named have a wider range and may be found associated with
upland varieties. If upland varieties are present the plain
inference will be that the site conditions are that of upland,
even though a forest species may favor moist rich soil,

SOIL CLASSIFICATION.

536, The subject of soil classifieation is referred to in para-
graphs 8 and 20, section 236, Chapter III, It is one of consider-
able importance when related to the development of the public
domain, not only to the prospective settler but for the value to
be found in this field-note information for use in all general soil
surveys and in the administration of forest lands. While it is
beyond the purpose of the Manual to go into a subject which
belongs properly to another scientific branch, yet it is apparent
(R. 8, 2305; Manual, sec. 8, subsec. 99, Ch. I) that the general
laws require the engineer to note and to report upon the soil
types.

537. The objective to be stressed in this line of observation is
to. report upon the characteristic soil types, which when con-
sidered in relation to the normal moisture conditions, including
precipitation and drainage, the possibility of irrigation at
reasonable cost, the climatic conditions, elevation above sea
level, and latitude, will bring out the adaptability of the soil

—
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for farming purposes, grazing or forestry, or whether it is-desert
or waste rocky land.

538. A layman’s outline only is here presented, to the end that
it may sérve as a guide to the engineer, both in the field and for
his inquiry into technical books on the subject as may be needed
for an intelligent understanding of the various soil types, their
make-up, and their use:

1. Soil types, based on 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 subsgoil, both when dry and when
wet,

4, Depth: Surface soil and subsoil.

5. Location: River bottom or flood plain, bench, slope, plateau,
prairie, and mountain.

6. Topography: Level, rolling, broken, hilly, and mountain-
ous: and elevation above sea level.

7. Drainage: Direction, depth to water table, and quality, as
poor, good, or erosive.

8. Mode of formation: Water laid, glacier laid, wind laid,
and residual.

9. Chemical properties: Acidity, alkalinity, and humus content.

10. Geological derivation:

(a) Sedimentary rocks: (1) Formed of fragments of other
rock transported from their sources and deposited as conglom-
erate, sandstone, and shale; and (2) formed by simple precipi-
tation from solution, as limestone, or of secretions of organisms,
as some coastal rocks. :

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

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

539, The soil has its origin in the material which comes from
the distintegration 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
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vary with the activity and profusion of plant life. Plant food
comes from the chemical elements contained within the roek
and the humus, one is the product of the inorganie, the other a
product of the decomposition of the organic matter. There are |
four elements that the plants mainly need in soils-—phosphorus,
potassium, nitrogen, and calcium—the others usually being |
present in plentiful supply and so of less importance in consid-
f ering the fertility. The physical properties of the humus are
of the greatest importance to the relation of the fertility of the
soll, and the humus confers upon the soil the power of absorbing |
and retaining the moisture, !
The soil bacteria thrive best in one which is rich in decaying
vegetation, with favorable proportions of lime, air, light,
warmth, and moisture, and through their presence much nitro-
gen is taken from the air for storage in the ground, The rela-
tion of these things leads to the notable observation that soils
seem to select their plants, or vice versa. There is found in a
certain goil type one class of grasses or forest cover, in another
soll yery different plant life. These are the keys to a study of
the soils, and when all are considered in connection with the
moisture, climatic, and other conditions of the environment will
very largely determine its value for agriculture, stock grazing,
or forestry.
540. The following is an illustration of a general deseription
of the land and soil types found within a selected township,
designed to Dbring out rather minute references to the goil
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, resting on
gravel bed; sedimentary origin, lake laid. Drainage good, the
stream system being the — river and its tributaries, 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 it produces excellent grasses, both native and tame,




CHAPTER VIIL
FIELD NOTES.
THE GENERAL PLAN,

541. The field notes are the written record of the survey. It
is essential that this record show an appropriate identification
of the lines previously established from which the survey has
been extended, with suitable “calls” referring to the aline-
ment and measurements, description of topography aleng the
lines surveyed, and monumentation of the work. All new
subdivisions to be platted and the guantity of land in each
unit are derived from the field notes, and this record will be,
in turn, the basis for the identification of the boundaries. The
early laws on public-land surveys comprehended the impor-
tance of the field notes, and this chapter of the Manual is de-
voted to outlining the requirements, with, examples of the
various forms of record.

542. The initial notes are kept in pocket field tablets. The
final fleld notes for filing are transcribed from the field tablets,
and are typewritten upon regulation fleld note paper. It is
desirable that the final fieldnotes be made to conform to the
general arrangement and phraseology set out in the Manual.
It is obvious, for practical reasons, that a large part of the
final field notes must be extended from an abbreviated field
record, and equally apparent that much of the minute detail
of the initial notes may be appropriately summarized into a
form of record which will refer directly to the completed
survey. This distinction in the two stages of the record is
carried through the text. The subject in hand is that of the
final field notes, the record that is extended from the field
tablets ; this record is termed the “ fleld notes.”

543. There will be entered in the fleld tablets all appropriate
notes of the method and the order of the procedure; the dates
will be shown when engaged upon each part of the work; and
the division will be noted if the work is divided between two
or more parties. These notes will also show the minute detail

353
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of all observations for time, latitude, and azimuth; the result-
ing directions of the lines run; the measurements; and all
necessary deseriptions.  The preceding chapters contain ex-
plicit instructions on these subjects which do not need to be
repeated. It suffices to state that the record made in the fleld
tablets should supply, along the plan already laid down in the
preceding chapters, all information which may be needed for
a complete verification of the final transeript record.

544. The need for' choice of ‘metliods in handling the great
variety of survey types makes it desirable that judgment be
exercised as to whether part of the work of entering the initial
record in the field tablets shall be allotted to one or more assist-
ants, and how the notes are to be arranged. The chief of fleld
party is necessarily charged with responsibility for the aceuracy
and sufficiency of this record, all subject to the approval of the
proper supervising officer. The work of transeribing the record
usually receives the personal attention of the engineer, but as
that is not always the ease, it is important that the arrange-
ment of the notes in the tablets and the use of abbreviations be
such as to be readily understood by others who are familiar
with the technical processes, Tt follows that due regatrd should
be given to the Manuual requirements and form, though it is
intended that set forms of expression be used flexibly and modi-
fied when necessary to conform tdthe survey procedure, The
work of the reviewing officers will be directed to the funda-
mental requirements of the Manual and the written special
Instructions, and the comments, if any, as to the form of the
final field notes, will be based upon broad grounds.

545. The jfleld notes will be compiled in “books™ as directed
by the proper supervising officer. A separate book will be em-
ployed for the subdivisional notes of each township. Hxteriors
may be combined in the same book with the subdivisional lines
in the survey of a single township, but in extensive surveys the
standard parallels and guide meridians will be separated from
the township exteriors, and the latter will be separated from
the subdivisional and meander lines in such a way as the
proper supervising officer may deem appropriate for the per-
manent filing of the record. The several books of the same
series will be given designating letters, as A, B, C, ete
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TITLES.

546. Wach book of fleld notes will be included in a regulation
cover, with appropriate tifle setting out general information as
follows:

1. The description of the lines recorded in that book;

2. The principal meridian to which the survey refers;

8. The State in' which the survey is located;

4. The name or names of the engineers by whom the work
was executed;

B. The date of the special instructions, with serial group
number, and date of approval;

6. The date of the assignment instructions; and,

7. The dates of the beginning and completion of the work
included in that book.

EXAMPLES OF TITLES.

Field Notes
Of the ‘SBurvey of the
Tenth Standard Parallel North,

Along the South Boundary of Tewnship 41 North,
Through Ranges 18, 14, 106, and 16 West;
and the
Fourth Guide Meridian West,

Through Townships 41, 42, 43, and 44 North,
Between Ranges 16 apd 17 West,

(Or)

Enst and North Boundaries of
Townships 41 and 42 North,
Ranges 15 and 16 West.

(Or)

Subdivigional and Meander Lines of
Township 41 North, Range 15 West.

(Or)
West and North Boundaries

an

Subdivisional and Meander Lines of

Township 41 North, Range 13 West.
(A1)

Of the Sixth Principal Meridian

In the State of Wyoming,
Executed by
Wm. C. Jones, U. 8. Cadastral Engineer.

(Or)

John B. Smith and Fred A. Brown,
U. 8. Cadastral Engineers.

(A1)
Under special instructions dated June 20, 1927, which pro-
vided for the surveys included under Group No. 156, bearing
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the approval of the Commissioner of the General Land Office
under date of July 10, 1927; and assignment instructions dated
July 15, 1927, addressed to the above-named engineer (or
engineers).
Survey commenced July 25, 1927,
Survey completed October 10, 1927,
547. The descriptive portion of the title will be appropriately
b; modified if there is a fractional portion of a township included
in a survey, and for all resurveys and fragmentary surveys, as
for example:
| Field Notes
| Of the Survey of
h A portion of the Subdivisional Lines !
Completing (or continuing) the

Bubdivision of
Township 30 South, Range 18 Bast.

(Or)

15
‘ Field Notes
& Of the SBurvey of
\ Four Tslands in Burntside Lake,
| In Sections 13, 20, and 29,
| Township 63 North, Range 13 West.

(Or)

Field Notes
' Of the Surw‘!{y of
Fiddlers Island in Venice Bay,
In Bection 1,
Township 39 South, Range 18 East.

(Or) i

Field Notes |

Of the Dependent Resurvey of the |
Hxterlor and Subdivisional Lines of
Township 18 Bouth, Range 59 West.

(Or)

Field Notes
Of the Dtg)endent Resurvey of the
Bleventh Standard Parallel North,
Along the South Boundary of Township 45 North,
Through Range 70 West ;
The BEast Boundary of
Township 45 Nt&rt&, Range 80 West ;
e

an
Houth Boundary of
Township 46 North, Range 79 West.

(Or)

Fleld Notes '
Of the Independent Resurvey of the
East Boundary and Subdivisional Lines of
Township 456 North, Range 79 West,

and
Metes-and-Bounds Survey of Private Claims,
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(Or)
Field Notes
Of the Dependent Resurvey of the Boundaries of the
Anastasia Island Lighthouse and Military Reservations,
In Sections 21, 22, 27, and 28,
Township 7 South, Hange 80 Kast,
(Or)
Field Notes
Of the Dependent Resurvey and Extension of Lines
Subdividing the so-called Moon Lake,
In Sectlons 22, 26, and 27,
Townshlp 12 North, Range 9 Bast,
(Or)
Field Notes
Of the Dependent Resurvey and Extension of Lines
Subdividing Land Bordering Ferry Lake and Janres Bayou,
In Sections 9, 10, 156, and 16,
Township 20 North, Range 16 West.
(Or)
Field Notes
Of the Retracement and Extension of Lines
Subdividing Aceretion Area Bordering Red River,
Including Riverbed Tracts,
In Sectlons 4, 5, and 8,
Township 5 South, Range 14 West.
(Or)
Field Notes
Of the Dependent Resurvey of the Section Boundaries,
The Subdivision of the Sections,

and
The Establishment of Corners of Indian Alldtments,
Sections 9, 10, and 15,
Township 143 North, Range 30 West.
(Or)
Field Notes
Of the Dependent Resurvey of the Section Boundaries,
The Subdivision of the Sections,

and
The Establishment of the Boundary, Block and Lot Corners,
And Street Center-Lines of the
Town site of Lac du Flambeau, in
Hectlons 6 and 8,
Township 40 North, Range 5 Hast.

(Or)

Field Notes
Of the Dependent Resurvey of the Section Boundaries,
And the Metes-and-Bounds Survey of a body of land classi-
filed as mineral bearing, included within the Whitmore
Quartz and the Monday Quartz Mining Claims, in
Section 22,
Township 7 North, Hange 12 East.

INDEX.
548. Upon the completion of the field notes of each book there

will be prepared a small-seale index diagram of the lines
included in that book. A form diagram will be employed ordi-

1990°—31——24
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narily, but it is frequently necessary to construct a special dia-
gram to suit the work; in the latter case a sheet of regulation
field-note paper, or a sheet of the same size, will be employed,
and a scale adopted that is suited to the available space. It is
usually preferable to orient the diagram with north to the top
of the page, though sometimes the outline of the work is such
that it is better to orient the diagram with north to the left-
hand (or binding) edge. The index diagram should show all of
the lines the record of which is included within the book, with
page numbers referring to such record to be shown upon the
lines of the diagram. Meanders and other irregular lines will
be drawn and indexed., The index sheet will be inserted in the
book on the inside of the front cover, to appear on the right-
hand side, without page number; no field notes will be written
on the index sheet.

PAGE HEADINGS.

549. Each page of the field notes will be given a heading.
Such heading will be a 1-line summary of the title of the field
notes to be found on that page. New headings will be employed
within the body of the field notes where changes are made to a
new division of the survey; this will become the heading of the
pages that follow. Examples will be found in the specimen
field notes.

ABBREVIATIONS.

550, The following abbreviations, especlally suited to field ‘
notes of surveys and designed for brevity, are permitted in the
final transcript record, and are employed generally in the field
notes where repetitions in the form of the record and the expres-
sions used are such as to make the abbreviations readily under-
stood. These abbreviations are employed in the field-note record
in addition to those shown in Chapter II for analytical notation
of observations, and those shown in Chapter IV for marks upon
monuments, Some of these abbreviations, as appropriate, are
employed upon the township plat. An extended explanation of
the use of the trigonometrie formulas frequently employed is
contpined in Tables 24 and 25, Standard Field Tables, All ab-
breviations will be given capital or lower-case letters the same
a8 would be proper if the spelling were to be completed.




Al

alt.
a.m,
Bng.
app. noon.
app. t.
nse,
astron.
B. M.
bet.
bdy., bdrs.
ch., chs,
COr,, Cors,
corr,
decl.
dep.
desc,
diam,
diff,
dir,
dist.

E.

e. e
oley,
elong.
%

frac.
Gr,

G. M.
hor.

h.

h. a.
in.; ins.
lat.

Ik., lks.
1. m. noon.
1. m, t.
log.
long.
Lo

am.
meas,
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TABLE OF ABBREVIATIONS,

for ncres.

for altitude.

for forenoon.

for angle.

for apparent noon.
for apparent time.
for ascend.

for astronomical.

for bench mark,

for hetween,

for boundary, boundaries,
for chain, chains.

for corner, corners.
for correction,

for declination.

for departure.

for descend.

for diameter.

for difference.

for direct,

for distance.

for east.

for eastern elongation,
for elevation.

for elongation.

for foot, feet.

for fractional.

for Greenwich.

for guide meridian.
for horizontal.

for hour, hours.

for hour angle.

for ineh, inches.

for latitude.

for link, links.

for local mean noon.
for local mean time.
for logarithmic function,
for longitude,

for lower culmination.
for minute, minutes.
for measurament.

mer.
mkd.

M. 8.
nat.

N.

NE.

NW.

No.

obs.

obsn,
p.m,

pt.

Prin. Mer.
M sec.

R., Rs.
red.

rev.

&

8e0., S80S,
8.

BE.

BW.

5q.

Stan, Par.
sta.

telo.
Lemp.

L

T.. Tp.,. Tpa,
tri.

. c.

U. 8.5 M.

U.B. M. M.

vert,
W, COIT,
w. L.

L,

w. 0,

X
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for meridian.

for marked.

for mineral survey.

for natural function,

for north.

for northeast

for northwest,

for number,

for observe.

for observation,

for afternoon.

for point.

for principal meridian.

for quarter section,

for range, ranges.

for reduction.

for reverse,

for second, seconds.

for section, sections.

for south.

for southeast,

for southwest.

for square.

for standard parallel,

for station,

for telescope.

for temporary.

for time (and hour angle).

for township, townships.

for triangulation.

for upper culmination.

for United States location
monument.

for United States mineral
monument.

for vertical.

for watch correction.

for watch time.

for west.

for western elongation.

for separating dimension
values.

THE DETAILED FIELD-NOTE RECORD.

551, Coming now to the body of the field notes, attention is
again directed to those sections of the preceding chapters which
deal with the preliminaries of the fleld work and to the Manual
requirements in regard to the fleld-note record.
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552. The purpose of the record, in reference to the introdue-
tory statements, is to qualify the survey structure; the data
to be supplied are as follows:

1. A deseription of the instruments employed, and the ad-
justments and tests (a reference to where the record will be
found may be supplied if it is contained in another book of fleld
notes of the same series) ;

2. A description of the measuring tapes, and their test for
accuracy ;

3. A description of any special methods employed ;

4. A description of the point of beginning and its geographic
position; and,

5. The observed magnetic variation,

553. The following list will assist in locating many specific
requirements in regard to the field-note record, with examples
of forms of record:

Mensurements : Descriptions required, sections 16, 23, 35, 141,
142, 575 ; examples, sections 18, 20, 27, 29, 32, 33, 88,

Instruments, and requirements as to their adjustment: De-
seriptions required, sections 41, 42, 43, 44, 45, 46.

Observations for time: Descriptions required, section 91; ex-
amples, sections 51, 55, 70, 71, 75.

Observationg for latitude: Descriptions required, section 73;
examples, sections 74, 75, 76, 82, 133-A.

Observations for azimuth: Desecriptions required, sections 40,
81; examples, sections 81, 87, 88, 97, 98, 108, 112, 120.

Standard lines: Sectiong 141, 142, 143, 146,

Townshlp exteriors: Sections 151, 154, 160, 163, 167,

Subdivisional lines: Sections 180, 187, 190, 192, 215, 228, 230,
232, 233, 235, 236,

Monuments: Sections 2388, 241, 254, 324, 325,

Resurveys: Sections 420, 422, 423, 424, 445, 447, 452, 458,
459. :
Indian allotment surveys: Section 469. !
Town-site surveys: Section 482,

Rectangular boundaries of parts of sections: SBection 495.
Mineral segregation surveys: Section 507. :
Frroneously omitted areas: Section 519.

554. A full description of all monuments belonging to the
established surveys, upon which the new lines are to be
initiated or closed, will always be furnished with the written
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special instruetions. Upon the identification of such monu-
ments, 'if in good condition, the new field-note record may take
the form, * which is a , firmly set, marked and witnessed
as desecribed in the official record " ; but if a monument does not
conform to the record, or if it is found to be in poor condi-
tion, a complete description will be supplied; a description of
the monument as reconstructed will always be entered if any
changes are made,

556. The complete description of a monument will be entered
once only. In subsequent notes the expression * heretofore de-
scribed " may be employed when referring to a point of a pre-
vious survey already occupied in the nmew survey; all new cor-
ners recorded will be referred to by name only, without repeat-
ing the description of the monument, as for example: * the cor.
of secs. 2, 3,10, and 11" ; or “ the standard cor. of secs, 83 and
34" ; or “the cor. of secs. 5, 6, 831, and 32, on the 8. Bdy. of
the Tp.”

556. The character of the land, soil, and forest cover upon the
lines surveyed will be summarized at the conclusion of the
field notes of each mile. The record of the mile will be closed
by & line drawn across the page. A general description of a
township 'as a whole, with regard to topography, soil, forest
cover, merchantable timber, native grasses, water supply and
drainage, minerals, settlement, and improvements, will be sup-
plied at the coneclusion of the subdivisional notes,

557. The record of the names of the assistants and the ecer-
tificates of the engineer and supervising officer will take the
forms given in the specimen fleld notes.

SPECIMEN FIELD NOTES.

558. In the specimen field notes (appendix) there are shown
the several forms of deseription of the approved types of corner
monuments, The types that are employed ordinarily are given
prominence, but those that are used in exceptional ecireum-
stances are included in order to supply a form of description.
The indicated departures from the usual type of monumentation
(iron post corners) are not to be construed as an authoriza-
tion to disregard the standard practice which is outlined in
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Chapter IV, as such authorization, if any, will be found in the
special instructions, or will be contained in a formal letter
from the proper supervising officer.

In the specimen field notes some page headings are shown in
italies in order to conform with printing style, and in the para-
graph entries which give the descriptive ecalls along the lines
i gurveyed the second and following lines are indented one space
| to conform with printing style; the italics as mentioned will
i i not be indicated in the typewritten field motes, nor will the !
i indentation referred to be made. Descriptions of bearing trees
and other accessories will be indented asindicated. In the
ordinary descriptive style as printed the proper names of the !
principal meridians are not capitalized unless abbreviated. In :
tabulations no period is shown after an abbreviation if the latter
is followed by a leader. A comma is inserted preceding the con- !
Junction * and,” as in “the corner of sections 8, 4, 9, and 10.”
Such differences in printing from the approved typewritten style
employed in writing field notes are noted here as unavoidable, |

559. Other specimen field notes as needed to show the miscel-
laneous forms of record which relate to the general and spe-
cialized class of surveys and resurveys to be found in the usual
work of a surveying distriet will be supplied by the proper
supervising officer. A liberal assortment of such specimen
field notes, with their accompanying plats, all carefully con
gidered, should be at hand for reference purposes.

560, The specimen field notes are carried in the Manual ap-
pendix, beginning on page 463. Below the title is an index of
the forms of record that are to be found in the specimen field
notes; the appropriate graphic indexes are supplied on pages \
467 and 491, '




CHAPTER IX.
PLATS.
THE IMPORTANCE OF THE PLAT.

561, The term “ plat,” as employed technically, refers to the
drawing which represents the lines surveyed, established, re-
traced, or resurveyed, showing the direction and length of each
of such lines; the relation to the adjoining official surveys; the
boundaries, description, and area of each parcel of the land
subdivided; and, as nearly as may be practicable, a delinea-
tion of the topegraphy of the region, including a representation
of the culture and improvements within the limits of the suryey.
The purpose of the plat and its relation to the survey have been
pointed out in sections 193, 194, and 210, Chapter IIL. . Upon
the approval of the field notes and plat by the proper supervis-
ing officer, and the acceptance of the same by the Commissioner
of the General Land Office, the survey may be termed officially
established or completed, and it follows that the survey does
not attain official or legal status until thus completed.

562, It is a well-settled principle of law that a plat becomes a
part of every Government land patent that refers to any sub-
divisions whose descriptions are to be found upon such plat,
and that the legal significance of the plat in this respect iz fully
as important as though a copy of such plat had been incorpo-
rated into such patent. The same applies to any subsequent
deeds of transfer. The public land is not to be regarded as
“gurveyed ” until it has been duly shown upon an approved
plat, and no subdivisions are to be *disposed of " until se
identified.

568. As ordinarily conceived, an original survey of public
lands does not aseertain boundaries; it creates them. IHence,
the running of lines in the field and the laying out and platting
of townships, sections, and legal subdivisions are not alone
sufficient to constitute .a survey. Until all conditions as. te
approval have been complied with, the public lands are to be
regarded as unsurveyed and not subject to disposal. It follows
that although a survey may have been physically made, if it be
disapproved by the duly autherized administrative officers, the
publie lands which were the subject of the survey are still to

y | 863
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be classed as unsurveyed. In other words, to justify the appli-
cation of the term “surveyed” to a body of public land some-
thing is required beyond the completion of the field work and
the consequent laying out of the boundaries, and the thing that
is required is the approval of the work of the engineer. If,
pending such approval, and still more, if after disapproval of
the survey, the public lands in contemplation of law are un-
surveyed, it may follow that when the survey originally ap-
proved and platted is subsequently annulled, as to the unappro-
priated public lands, because the lines and marks established
‘ have become obliterated, such public lands may revert to an
unsurveyed status for all purposes of settlement and gale. A
purpose thus to annul such survey may be disclosed by an act
of Congress or by departmental order directing a resurvey to
i supersede the original, plainly based upon the fact of such !
i obliteration. With the disappearance of the physieal evidences '
a survey survives only as an historical event. As a tangible,
present fact it ceases to exist, and a new survey may become
necessary to reestablish the gtatus of the area over which it had
extended as surveyed lands of the United States,

564. Entries and disposals are based upon and are defined by
the monuments or other evidences of the controlling official
survey, and so long as these evidences are in existence the plat
of the survey is an official exhibit from which certain infor-
mation and record data are obtainable, It is presumed that !
such plat correctly represents the actual fleld conditions, but
if there are discrepancies the indications of the plat must give
way to the evidence of the corners in place, as it is with refer-
| ence to the monuments on the ground that the lands are iden-
! tified, and the affidavit of the entryman i§ made that he is
well acquainted with each and every legal subdivision thereof.

565. The foregoing reference to the superiority of the con-
trolling monuments must not be confused with those cases
wherein resurvey procedure is involved, as in the absence of
visible evidences of the original survey, the field notes and
plat are the best means of identification of the areas disposed
of, and being the sole subsisting record, the field notes and
plat will retain this purpose until the entries have been re-
; defined, whereupon the plat of the resurvey becomes in turn the
! exhibit of the true conditions on the ground.

A — T




PLATS, 365

566. The requirements of the plat and the process of its pro-
duction, the ascertainment of areas, amounts, or quantities
shown, and the use of conventional symbols employed to deline-
ate the topography will be set forth in this chapter.

SPECIMEN TOWNSHIP PLAT.

567. Thig is a revision of the specimen township plat which
accompanied the Manual of 1902.  (See Insert No.1.) An effort
has been made to secure maximum clarity of the essential fea-
tures of the subdivisional survey with a standardization of the
lettering which refers to section numbers, lot numbers, areas,
and lengths and directions of lines, in suitable styles and gages,
all in conformity with relative importance, The style of letter-
ing which has been selected is intended to combine the greatest
possible simplicity of execution with minimum liabilty of loss
of definition on reproduction.

568. There has been added the detail of lengths of lines apper-
taining to fractional subdivisions in order to reveal the basis of
the computation of all areas in harmony with the plan of sub-
division of each section as shown. The distances noted in paren-
theses are those regular and fractional portions of lines between
established monuments which constitute the boundaries of the
quarter-quarter sections and fractional subdivisions bounded
thereby ; the parentheses are employed where the record is not
supplied by the field notes; the lengths indicate what was used
in the calenlation of areas. The same lengths are to be adopted
proportionately whenever there is a need for an establishment
of sixteenth-section corners on the section boundaries, and for
control points for the subdivision of sections.

569. The base drawing and all important improvements, works,
or structures, and all names, where required, are in black.
(See Insert No. 2.) The term *base drawing " as here em-
ployed refers to the lines showing, all section boundaries, sub-
divisions of sections, and any other lines of segregation, such
as mineral or private claim boundaries, meander lines (unless
to be shown in blue), together with all lettering referring to
title,” names, memorandum, certificates, section numbers, lot
numbers, areas, and lengths and directions of lines. /The base
drawing is one stripped of every detail nonessential to the iden-
tification of the subdivisions shown upon the plat. It is this
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definition, with the descriptions suitable for the disposal of
title to the land, that characterizes a plat as distinguished from
a map. It is intended that the arrangement of data on all base
drawings be made as mearly uniform as possible in harmony
with the specimen plat, subject only to the unavoidable need for
! modification where irregular lottings must be made.
i 570. The specimen township plat shows a number of improve-
ments over former methods of representing map features. These
changes have been harmonized with modern practice in so far |
. as adaptable to the plat. A noticeable improvement has been
L introduced by the use of transparent overprints for represent-
. ing map data, to be employed on certain types of plats where
L former methods have proven to be ineffective, In this connec-
tion it should be observed that a substantial part of current
work is made up of two classes of surveys which present the
most important and increasingly difficult questions of mapping:
(1) where the remaining original subdivisions are located in
rough mountain regions; and (2) where in the execution of re-
surveys there is a demand that the reliable topographic data
exercise a more important influence in ascertaining the control
to be adopted. A growing disappointment in dealing with plats |
of these types has come about through the inadequate results y
obtainable by the use of all black map symbols without con-
fusion with or the obscuring of the essential data of the base
drawing. This has been overcome by the use of transparent |
overprints where needed. Colors are not proposed for the gen-
eral run of simple plats,

DRAFTING THE BASE DRAWING.

571. Township plats are generally drawn on the seale of 40 [
chains to 1 inch, on sheets 19 by 24 inches when trimmed. The
geale is often enlarged to 20 chains to 1 inch, for showing irregu-
I lar portions of parts of townships; the scale of 10 chains to
| 1 inch or larger is employed where necessary. The size of the
i sheets will always be made 19 by 24 inches, regardless of the
scale or area to be shown; this is important on account of the
need for uniformity in the dimensions of filing devices. A bor-
der-line rectangle 1614 by 20 inches is right for the normal
township plat ; the length may be regulated between 18 and 2114
inches if the subject is correspondingly smaller or larger.

*
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572. The plat subjeet should be compiled or laid out with a
good grade, medium hard drawing pencil, one which will make a
clean mark, but not so hard that it will engrave the lines.

578. The township will be drafted as a plane, without allow-
ance for reduction from the spheroid, as is required in the mak-
ing of small-scale topographic maps showing large areas. All
regular townships may be laid out as a rectangular grid, with
allowance for fractional measurements along the north tier and
west range of sections.

574. In the case of irregular townships, or those containing
meanderable bodies of water, and lines of segregation such as
mineral or private claim boundaries, the drawing should be
laid out from the fleld closing sheets, duly balanced. The
exteriors should be closed and balanced, then each section, and
last the subdivisions within each section. The point of origin
is then selected on the drawing, from which point the exteriors
are carefully laid out, each salient being accurately located by
gealing, from the point of origin, the balanced values of the
total latitude and departure of that salient. The section boun-
daries are then laid out similarly from suitable points of origin
on the exteriors. Finally the subdivisions of each section, in-
cluding the necessary lines of segregation and meander lines,
are accurately scaled by the method of total latitudes and de-
partures from an origin on the section boundary. On this plan
the work may be laid out without introducing accumulative
errors of scaling.

575. Klements of triangulation figures and offset lines will not
be shown on the plat when the fleld procedure results in duly
ascertaining, indirectly, the course and length of the line sought
to be established. Such diagrams should be shown In the field
notes if needed for a clear understanding of the procedure, but
are not required on the plat.

576. Township plats will show the complete condition of all
their exteriors, including all closing and standard township
and section corners, and connecting courses and distances. A
line common to two townships will be drawn with equal com-
pleteness for both, as far as approved surveys will permit. The
relative position of and data for near-by corners of one or two
townships and closing township corners, if established, will be
shown. Corners common to four townships will be shown only
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as referring to the subdivisional survey on that plat. Separate
diagrams of township exteriors are not required.

577. A township made fractional by an adjacent reservation
or private land grant, will have the intervening boundary prop-
erly lettered, and the mile posts and connecting distances
shown. The proper designation of the area omitted will be
shown.

578. Where a fractional portion of a township is surveyed, the
condition of adjacent areas will be shown clearly by words
lettered thereon, such as: * Unsurveyed,” “ U. 8. National For-
est,” *“Rancho San Luis,” “ Surveyed by John Smith, 1877,"
“Waste Lava Bed,” or other explanation,

579. On plats of fragmentary surveys areas previously sur-
veyed will have the sections and lots drawn in blank, to show
the relation of old and new work.

580. The line of demarcation between areas previously counted
in the total acreage surveyed and the new surveys will be dis-
tinetly shown. A light diagonal shading with black ink on
the side previously surveyed is recommended to distingunish
such a line.

581. Each regular section will show the center lines only and
the area as 640 acres. In all other sections where lottings are
required each subdivision must be distinetly shown. Where a
section contains one or more fractional lots, its regular parts
will show the usual areas as 40, 80, or 160 acres; the fractional
lots will each show the assigned lot number and quantity com-
puted to the nearest Yoo of an acre. The total area of public
land within each irregular section will be shown as equal to
the sum of the several parts, as identified by the plat, and dis-
regarding parts omitted.

582. The complete technique of laying out the regular and
fractional subdivisions of sections and the designations of the
same by reference to aliguot parts and serial lot numbers is
covered by sections 193 to 233, inclusive, Chapter IIIL

583. With reference to plats which are to show the completion
of remaining parts of sections not previously surveyed, par-
ticularly in regard to sections where parts have been shown as
outlying areas protracted as surveyed (see secs. 214 to 222, in-
clusive, Chapter III), it is the practice, where irregular con-
ditions are found on the ground and no entries have been made,
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to effect an annulment of the showing on the former plat, in

order thus to simplify the execution and platting of the new

surveys. - Occasionally it may be desirable to resurvey a limited

area; including entire sections previously returned as surveyed,
'| where no rights to the land have been acquired, if in so doing
1 a more satisfactory result may be obtained. An order sus-
pending part or all of the previous survey is required in such |
cages.

COMPUTATION OF AREAS.

584. The deficiency in area which results from the convergency
of meridians is placed normally in the fractional lots adjoining
the west boundary of the township. Here sections T, 18, 19, 80,
and 31, each usually contains lots 1 to 4, inclusive, whose meridi-
onal dimensions are all an even 20.00 chains; the dimensions of |

t the latitudinal boundaries of these lots are computed propor- |
' tionately from the fractional measurements ascertained on the
! gection lines. The area, in acres, of each lot is then found

simply by adding the lengths, in chains, of its north and south

boundaries. |
[ 585. For example, taking section 30, shown on the specimen
{ | ‘plat, the dimensions of the latitudinal boundaries, and the areas
| are found as follows:

(1) (2) (3) (4)
{ iy Lelren 18.21 18. 245 18,28 18. 315 chs.
! Baalinga adl 2 18. 245 18,28 18,3156 18.35 ¢

36. 455 36. 625 86. 505 36. 6656 acres
86.45(+) 36.58(—) 86.59(+) 86.67(—)*“

586. The areas of lots 5, 6, and 7, section 6, are ascertained
similarly, making due allowance, when calculating the length
of the north boundary of lot 5, for any material variation from
20.00 chains in the meridional dimension of lot 4.

587. The surplus or deficiency in area which results from the
| discrepancy in the meridional measurements between the exte-
i | rior boundaries and the subdivisional lines is placed normally

! in the fractional lots adjoining the north boundary of the town-
ship. Here sections 1 to b, inclusive, each usually contains lots

| 1 to 4, inclusive, whose dimensions on their latitudinal bound-
, aries are all treated as an even 20.00 chains; the meridion:l
| dimensions of these lots and their areas are computed on the

|
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plan heretofore deseribed for the fractional lots adjoining the
west boundary of the township.

588. The areas of lots 1, 2, and 8, section 6, are ascertained
similarly, making due allowance when ealeulating the length
of the west boundary of lot 3, for the departure across lot 4,
where more or less than 20.00 chains. The area of lot 4, sec-
tion 6, in acres, may be ascertained by taking the product of
its mean dimensions in chains, divided by 10.

589. The following is an example of ascertaining the areas of
the fractional lots in section 6, shown on the specimen township
plat:

(1) (2) (3) (4)
B g2l A0 20. 05 20. 037 20. 024 20. 011 chs.
Wicew 002089 20. 037 20. 024 20. 011 20. 000 “
40. 087 40. 061 40. 035 acres
40. 09 40. 06 40. 03 (+) =
20. 005 mean
(5) (6) (7
N e b 17. 78 17. 81 17. 84 17.75 chs.
i W~ o E 17. 81 17. 84 17. 87 17378, 9
35. 59 35. 65 356.71 acres
17. 765 mean
2. 0005 17. 765= 35. 539 acres
36.64 “

590. For purpose of computation of areas, where three sides of
a4 section are regular and only one side irregular, the irregular
boundary may be treated as a straight line if there is no break
in alinement in that boundary in excess of 21’ of arc: in such
sections, if the field notes show that the cardinal length of the
irregular boundary is within the usual limit of 50 links in 80.00
chains, the regular dimensions will be treated as having values
in muiltiples of 20.00 chains. In the event that portions of the
irregular boundary differ in course by more than 21’ of are, the
break in alinement will be recognized and such adjustment of
the lengths of lineg which form the basis for the computation of
the areas will be made as to bring all dimensions to a proper
closing with the field measurements, taking into consideration
the direction of the opposite governing boundary with respect to
the areas of the regular portions of the section. The elements
which enter into the computation of the areas will be derived
from the balanced closure.
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rw_,r_. 591, Example, Figure A-B-E-F. As the sec-

| tion is otherwise regular, the areas of the B4
and B4 W14 are based on the assumption that
theline A-F is 80.00 chains in length and paral-
lel to the governming east boundary, disregard-
ing the allowable error in closure. The lengths
of the lines A-B and E-F are given by the fleld
measurements: the intervening dimensions are
obtained by the following calculations:

MOZE
=~ 87T
7).

N. B, W.
* Westing A-D__.__ 1107
NO?b4" H e 25,18 20,16 .39
Nty B H _Sas i 40, 00 40. 05 ol
Nion2#2 B__L.0. 0 14. 77 '14.79 10
Easting B-I"oL_. 10. 55

79, 90

Add 'to B-E____. .10
80,00 11.18 11,07
11. 07
Line A-F oo 80. 00 iy b |
N E. e
Line A-B... 1,07 .| 1,07 8. bdy. lot 4.
20,00 .81 - 81,
¥ 4,08 .08 For line A=F.
2 o —
04 10.70 8. bdy. Yot 3.
5. 10 08 -.08
4.01 .01 For line A-F.
e 25,16 |—— 39 10. 72 Lot 3at C,
14.84 .05 .05
+.02 .02 For line A-F.
L Sad o 10. 3; 8. bdy. lot 2.
C-D... L " -,
i ¥.02 02" Wor line A-F.
10. 64 8.bdy.lot 1.
[ 521 .02 —-.02
| +.01 .01 For line A-F.
40.05 f—— .14 10, 63 Lot1at D,
Line D-E... 1470 .10 -.10
| 402 .02 | For line:A~F.
| Ling E-F.... 10. 56 10, 55 N. bdy. lot 1.
i 80.00 .18 | 11.07 L1
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The areas are then computed as follows:

Lot 1: 10. 55
10. 63

21. 18 14, 70—313. 25
10. 63
10, 64

21, 27X b5 21=110, 82

' 424, 07 to be divided by 20.
= 21. 20 acres.

Lot 2: 10. 64
10. 66

=21. 33 acres.

Lot 3: 10. 69

10. 72

21.41X 14. 84=3817. 72

10, 72

10, 79

21. 61 5. 16=110. 99

428. 71 to be divided by 20.
= 21, 44 acres.

Lot 4: 10. 79

11. 07

==21. 86 acres.

592. In all irregular sections and in sections that are invaded
by meanderable bodies of water, or by lines of segregation, the
center lines of the section and the center lines of each quarter
section in turn are given caleulated values based upon the bal-
anced field closing sheets. Points of intersection of the center
lines with the meander lines or other lines of segregation are
then computed in order to complete the boundaries of each
fractional lot. With the results of these computations at hand

1990°—31

25
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the area of each fractional 1ot may be most readily computed

by the method of “ double meridian distances.”
593, In order to proceed with a computation by double me-
. ridian distances, the closing error of the figure is first to be
eliminated, or the traverse of its boundary to be balanced, by
the most applicable rule, The general rule is that the correction
to be applied to the{l‘]”t“d‘-‘ }of any course is to the total

departure

error in {latimde }n.s the length of the course is to the perime-
departure

ter of the figure. Another method of balancing the closing error
will be applicable if the purpose is to apply a uniform correction
to the directions and lengths of lines.
The double meridian distances of the several courses, or
D.M.D's, are then computed by the following rules: |

(1) The D.M.D. of the first course equals the departure, or |
the increment in easting or westing, of the course itself;

(2) The D.M.D. of the second course, and each of the succeed-
Ing courses in turn, is ascertained by taking the D.MLD. of the
preceding course, plus the departure of the preceding course,
plus the departure of the course itself; and,

(3) The D.M.D. of the last course is numerically equal to its
departure, but with opposite sign, thus verifying the value of
each preceding D.M.D.

For convenience in making the computations, the differences
m{latituﬂe }to the{naﬂh are treated as of positive sign, to the

departure east
{:rn;stth as of negative sign. The point of beginning is taken at

the westernmost salient of the figure, and the direction of the
traverse is run counterclockwise. On this plan each D.M.D. and
the algebraic sign of the final result are of positive sign,

The next step in the procesg is to multiply the latitude of each
course by the double meridlan distance of the course; thé posi-
tive products are arranged in a column for *north areas,” and
the negative products in a column for “ south areas." The sum
of the negative products is to be subtracted from the sum of the
positive products, The area, corresponding to the unit of meas-
urement that Is employed, s ascertained by taking one-half of
| the last result. Where the unit of measurement is the chain,
the area in square chains is to be divided by 10 to give the area
in acres.
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The field closing sheets may be readily adapted to the caletila-
tion of areas by the method of doublée meridian distances: two
examples follow ;

594. Tabling and calculations of T. 15 N.; R. 20 1., Diamond
Rock, in Lins Lake, in section 18:

Latitades. | Departures. Totale,
¢ R ey
P ai g ala i s
5 7] 3
P S Alz|&|d [Blalzlal 3 |&
Tie| N.71°30' E.| 21.44] 6.80 |.._.... 20,38 |... 6.80 | 20.33
+14
Gl 88640 B 8.19.......1 018 | 31804, ... LT «85] 6.62 | 28.52
4 | N.33°00 E.| 2200 1840, _....| L20 |..... 0,12 16, 83)..... 8. 4614| 24.72
3| N48°30" W.| 8.500'2.33- |0 ) ev 262 7. 17.86]..... 10. 7814} 22.10
218.61°15W.| 290.......] 18014 2.54 2,54 __| 3.54| 0.80 | 10.56
1|8 18°%W E| 270.......|2 o Nt e P 1,990 6.80 | 20,33
4. 16| 4. 1034| 5. 1534] 5. 16(_.._. 3. 8. s
+4 .
14,490 4 1034 4.10) 516 | Bi1el-... 28.81' Double area,
D.M.D’s 14. 15 Bguare chains,
Begin tnlnl lul..s nnd degs at (1) 0.77 0.12 (4) L 41 Acres.
»on W +. 77 1.20
punmsc:e of p!at | +3.10 =262
—_— — Begin D.M.D"s at angle
Numbarluﬁe of courses as (5) - 473 7.70 (3) point of meanders farthest
taken from fleld notes, order 4310 —2.62 west; end of course No, 2
reversed to counterclockwise. +1.20 —2.54 running 8W., or end of

— | — course No. 1 running NW.
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595. Tabling and calculations of T. 15 N.;, R. 20' E., right ‘
bank of Yellowstone River; in section 25: !

r: Latitudes. | Departures. Totals,
4
bl
J f ey
= (=] =
B.0°0I'E.. 0.00]. e
B.50° 868" B..| 79.98(_.....] .00 79.96{_...._.{ 80,00f... ...
North_.__.__ 160, 00{3, 712. 00|
1| B8.8°000 W. Uy el
2l 810w 19788 o
3| 86080 W 108.84].______
4| 8400 800 W 93, 59| ...
5| B4 WL B3 Ml iniid
6| N.76°000 W o 60, 124. 60
7| 8.80° 000 W.| 12.00]._....  OB.4 5 11.89{ 60.22).......
—.01 +.01
8|8.81°08 W.| 10.48)..___ 8,00 .. 10,19 19,20, ____.
...... uwmgq 79,06 mgq."...amml,'fmm
. 01—, 051 .04 +-.08) -0 1, 728. 87
1 uanI m.m}mnﬂ]sﬂ.ml Bl].(ll)] ______ 2, 108. 23] Double area.

Begin traverse and D.M.D’s at M. C, on W, 1,054, 11. 8quare chains,
bdy. of sec. 25,

egin total lats. and deps. at point for 8. He see, 105, 41 Acres, sum of lots b
eor, on W, bdy. of sec. 25, for of platting. to 8, inel,
Numbering of courses as ugan from field notes.
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Tabling and ealculations of M. 15 N,, R. 20 K., section 25,
lots 5 and 6:

Latitudes, | Dapartures, |

No Course, tg;_ D.M.D’s.[N.aress, S.areas
North,| Bouth.| East, | West,| -

Southie. ...l I8 et R LR el il
B8 M B .02 2.00M 1. SIT.05 (G40
Northo. .. ....0 40,00 | 928.00 |.___.__
1] 8. 85°00 W__. .4 30, 28
218 12200 W___ 16. 06
] 8. 80 W.... .M
468.77
44,06 | Lot 5.

8. 7745 W...

217. 34

28, 59

Lot 6,
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Tabling and ecaleulations of T. 15 N, R. 20 B., section 25,
lots T and 8:

DI Latitudes. | Departures.
No. Course. Aot D.M.D's. |N areas. 8.areas
‘| North.| South.| East. | West,

B.0°OVE....| 8681 |..... smb. . L L 0, N R T
S.80°860°'E...| 20.00 |.cen... LB 000l F L s 0. 60
40.00 | 862.40 |v-n--
5 88 M. ee50as 14. 90
] 2.22| 52,60 }.-.....
7 00w tasl 2427
-e=s| 416,00 | 36.77

36.77

378. 28
18.01 | Lot 7
S0P E....|] 588 |....... % IO I SN S T S| N —"
8, 80°56' E...] 20.00 }ouuunue . 0. 00 . connaal 20.00 oo canina 40
Noeorw U asl sl tahae L] o 4 40,00 | 340.40 |oen....
7] B.80° 00 WL il add 3 AR e . 80 0. W0 |oasaians 5. 49
8| B.81°08 W...] 10.43 |....... 200 Loaiand 19. 20 19. 20 |...bune 57. 41
8.51 | B.51[20.00 | 20,00 fsuccannsas 5&'.40 64 30
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INKING THE DRAWING.

596. The best black drawing ink should always be employed,
and the ink should never be diluted. The drafting work should
be sharp and clear, uniform in density of color, and the lettering
standardized as to gage and style. It is important to bear in
mind that if the drafting is done with a diluted ink or otherwise
left gray in appearance, it will be lost in varying degrees during
the process of reproduction.

597. The drafting work should be open, making reasonable
allowance for needed separation of detail, This will help to
avoid a tendency for work to close across narrow spaces during
reproduction. Where necessary, the detail of improvements,
works, or structures should be discontinued in order to avold
overlapping or obscuring the more essential features of the
plat. The arrangement of some of the more minute data on
the specimen township plat illustrates the minimum to which

" the work may be condensed safely. Attention is directed to the

space allowed between the lettering and the adjacent lines;
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this is never less than the space between the upper two points
of the gage for the lettering ; this is the rule where the drawing
is to be reproduced at the same scale; proportionately more
Space should be allowed on special drawings where a reduction
of scale is to be made on reproduction, The same safeguards
should be applied In spacing the adjoining letters, and it will
be noted that the spacing between letters bears a deflnite rela-
tion to the gage employed.

598. An experienced draftsman will endeavor to keep the
drawing as clean as possible, g0 as to avoid needless erasing.
A cover sheet, with an opening, is recommended. The sharp,
black lines must be preserved in their original clear-cut eflect,
or else, unless carefully retouched, there will follow a certain
loss in the process of reproduction,

LETTERING.

599. All letters and figures are draffed in the pure Gothie, or
simple block style. Sample alphabets and numbers, both ver-
tical and slanting, capitals and lower case, are shown on Insert
No. 3. In the smaller gages the letters and figures are drawn
as single lines; it is ordinarily called single-stroke lettering,
In the larger gages double parallel lines are required, usually
made by single stroke, after which the form is filled in, The
same gages and similar styles will be selected if lettering devices
are employed.

600. The following outline shows the usual styles and gages;
the gage refers to a d rafting tool which bears the corresponding
number;

Class, Gage, Style.

et e e a S i 60 | Vertical, caps.
20 | Vertical, cap. and 1, e.
Total areas ¥

» 15 | Vertical

Lot numbers and areas, usuall sy Do,

Proper names of land objects, towns, vil- | 20-10/| Vertical, caps., or cap. and 1. o.
";‘“’a \Lorks. and structures, and tab-
ular data,

Proper names of water areas and streams. .| 20-10 Slanting, eaps., or cap. and 1, e,

I?ilracl.ll;;‘;uus.I md lengths of lines and other | 15-10 | Slanting, caps.

ta,

Explanatory notes, kinds of timber, des- | 15-10 Slanting, eap. and 1, c.
tination of roads, and similar data,
8T e e il 15 Do.
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601. At this stage of the drafting work attention should be
given to the showing of the directions and lengths of all neces-
sary connecting lines, in addition to the data which ordinarily

S89B2F. 7787 !
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404
4000

- G iy M o o o

NBI 56 W 77885 1 o |
2000 o (420 iz, ~ (2000)

LAKE [CITY g
ks ol
¥
A

TOWN'SI TE
)

NORTH &EQ0o
~
;

NMoas w 8agad

R
4000

sé“é.sz 4000
2y

G

|
el (2000/ 30]’2?/42!?) (2a00/

SE936L, 7790 E‘;

8

(2009
N
2048
SQOFE.

I

LINS [AKE

NORTH 125
el
]
|
W

Y’/zﬂ
@859, (2209/
S o5kt 2950

Sec.18
Fi6. 81.~Boundaries of Lake City town site,
Additional sheets, drawn to a larger scale, are employed
in order to show the detall of complicated situations,
appears on the section boundaries, The requirements are set
out in sections 163, 100, 232, 233, and 2564, Chapters I1I and 1V,
Additional sheets, drawn to a larger secale, are employed in
order to show the detail of complicated situations,
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TOPOGRAPHY,

602. Coming now to & consideration of the map features of
the plat, it is thought best to point out first that generally
only the most essential topographic data need be shown upon
the plat. All classes of {opography are encountered in prac-
tice.  Some plats may mot require the showing of any topog-
raphy, others may require the showing of many different fea-
tures, where the drawing in addition to being a plat may bea
complete topographic map., Whatever may be the requirements
of ‘the situation, it is intended that the important map features
be delineated by the standard symbols adopted by the Board
of Surveys and Maps of the Federal Government, A summary
of what is required is eontained in section 236, Chapter III.

603. In the preparation of the drawing the first question to
be considered, afier the completion of the base and before
adding the topography, is how the important map features are
to be shown without obscuring the base data. In simple cases
all work may be done readily in black ink on the base drawing.
In the difficult cases several overprints in transparent colors
will be required. Good judgment should be exercised regard-
ing what is essential, and how the essential things may be
shown without unwarranted cost.

604. If the situation requires a transparvent overprint of A
certain conventional color all of the group of map features
which are usually shown in that color will be ineluded. The
specimen plat is intended as an example where all map fea-
tures, with the exception of certain improvements, works, or
structures are shown in eonventional transparent overprints.

605. Where colors are mot required, as in the more simple
cases, all map features or groups of features will be delineated
upon the base drawing in black ink, following the conventional
gymbols, and with the exercise of the greatest care that the map
features .do nof interfere with or overlap, or too closely ap-
proach the base data. In all such simple cases the topography
will be*shown as in the following outline:
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BIMPLE DRAWINGS, ALL BLACK.

Towyeliel dom_adl U _adlboalisbos, Black hachure.

Wagon roads and highways_._.___.____ Black lines, parallel,

Pedk teafls ol _Uaau_sdabooidgesaogol Black line, broken.

Oulitare Lo o ueruy gl 2dqursigad . Black pattern.

AR fute o iwols ol saluper o Black depression-contour
and pattern.

Sandi@uoesll ¢ ogd ol anliihbs gl Black pattern.

Water surface, large rivers and lakes. Black meander line,
without water lines,

Minor drainage ... Black line, or broken
line and dots.

Ponds il shes NoU00 Sod sduintiy Black pattern.

D P TV RER T TN R T SRS Do.

Timber on level and gentle slopes_____ Do,

606. Where groups of important map features are extensive
or complicated, or are of such a character that it is impracti-
cable to execute the drawing in black without detriment to the
base, transparent overprints will be employed as shown in the
following outlines:

BROWN OVERPRINT,

Low relief where important, and all

heavy relief.__ Brown hachure,
Wagon roads and highways. ..o .. Brown lines, parallel,
Pack trail Brown line, broken.
Culture, Brown pattern,
Alkali flats. Brown depression-con-
tour and pattern.
Sand dunes, -. Brown pattern.

BLUE OVERPRINT,

Water surface, large rivers and lakes. Blue meander line and
blue water lines.

Minor drainage Blue line, or broken line
and dots.

T N A ] RO e R Blue pattern,

Marsh s Do.
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GREEN OVERPRINT.

Timber on level and gentle slopes.... Green pattern.

Timber on steep SlOPeS oo c e, Kind, lettered in black,
or green pattern (to
be transferred from a
special overlay.) (See
secs, 608, 609, 612,
and 616.)

607. In making the drawing, where overprints are required, a
separate sheet is employed, known as the overlay, upon which
will be drawn in black ink all natural features which are to
be shown by overprint. (See Insert No. 8.) It is important
that this sheet be of the same quality, well-seasoned drawing
paper as that used for the base, uging the same exaet scale and
making provision for exact “register” when combined with the
base drawing.

Before cutting large sheets of drawing paper the draftsman
should mark parallel pencil lines on each unit to be cut, on the
proper face, and thereafter execute all work on the face of the
paper, and see that companion sheets are not turned at right
angles. This will aveid much trouble in registration of com-
panion sheets through unequal expansion or contraction due to
moisture conditions or changes of temperature.

608. Usually it will be best to transfer the section boundaries
accurately from the base drawing to the overlay, by carefully
pricking through, then showing the lines in pencil only, excepting
that for purposes of assembling the positions of a few section
eorners should be indicated by very short intersecting fine black
lnes. The township corners and the center point of the town-
ship will generally serve best for purposes of registration. 'Ad-
ditional points may be employed if the work is complicated
The soveral groups of map features as may suit the sitnation
will then be drawn on the overlay, all to be in black ink. Only
a single overlay is required ordinarily as the several colors are
separated in the process of reproduction.

609. On the specimen plat there has been no overlapping of
natural features, and therefore no oceasion for difficult separa-
tion of colors. It is recommended that this practice be observed
generally., Ordinarily the important map features do not over-
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lap, excepting timber and relief. Where both occur and both
should be shown, the presence of the timber may be indicated by
appropriate lettering, but this practice will not give the margin
of the forested areas, so that If it 1s a matter of importance the
color plan may be secured by the drafting on a second overlay,
in black ink, of the appropriate timber pattern, with its true out-
line, thig special sheet to furnish the green overprint,

610. Ordinarily, the hachure is utilized to show abrupt changes
in elevation within level and gently rolling regions, such differ-
ences a8 the eye would quickly note on the ground and readily
> follow. The hachure is also employed to show all important
mesns, peaks, ridges, spurs, and heavy slopes, in such a manner
a8 to portray the bold relief without attempting to show unim-
. portant and minor detail, ' Only the most Important slopes will
be shown in a gently rolling country, and care will be needed
in drafting to avoid giving a rolling mountainous region the
appearance of abrupt or high mountainous slopes.

611. The blue overprint is intended omnly where there are
streams and lakes of major importance, or where the drainage
features, if shown in black, would tend to obscure the base, as
where there are numerous lakes and streams, or extensive ponds
or marshes to be shown in areas of swamp and overflowed lands.

612. The green overprint is likewise intended for use only
where numerous distinetions must be shown between forested
and nonforested areas and where the cost of the overprint is
justified, as'in the ecase of important forest areas,

FIELD SKETCH.

613. Preferonce should be given to the use of form lines on the
field sketch plat to show heavy relief. The form lines are in-
tended to be approximate contours, but are largely sketched
without an exact interval or precise elevation above sea level.
The form lines earry a much better portrayal of heavy relief
than can possibly be shown by the hachure alone, and readily
indicate to the engineer and draftsman the position and out-
line of abrupt changes in slope and the extent of ascents and
descents, The hachure is fundamentally dependent wupon the
approximate contour line for relative slopes and forms. = All
avallable data for elevation above sea level and extent of ascents

A L
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and descents along the surveyed lines may be incorporated in
the form-line sketch. To most engineers after practice, the
form lines are more readily, uniformly, and accurately secured
than to draw the hachure initially on the field sketch without
that guide. Where this is done the draftsman will transfer the
form lines to the overlay, in pencil only, then supply the artistic
hachuring to bring out the true forms,

614. A well-executed and reasonably accurate field sketeh plat
is a necessity, if the draftsman is to obtain a representative re-
sult, and the engineer is expected to exercise good judgment in
doing what is required in the fleld. A choice of methods is
available for ascertaining the map data within the interior of
sections, to be accomplished always with regard for the prac-
tical value of the work for the purpose of the plat and the
economic manner of obtaining the data. The crest or divide
forms, slope forms, stream or drainage lines, and meander lines
of the larger bodies of water, together constitute the natural
skeleton of the map, and when carefully drawn may be readily
and correctly interpreted.

615. The proper supervising officer will outline, in the special
instructions for each survey, any exceptional methods which are
to be employed in the field in the ascertainment of the topo-
graphic data, and how the data are to be shown upon the fleld
sketech or map, particularly where the situation requies spe-
cial congideration, and where it can be foreseen that one or
more groups of map features so predominate the situation that
overprints will be required on the completed plat, as heretofore
described. The field sketch becomes the draftsmdn’s guide, and
together with the field notes, the record to be followed, ' It
suffices to state that such record should be truly representative
of the situation on the ground, with an accuracy in its various
details which will reflect the practical relative importance.

616. Ocecasionally, in connection with resurveys, for example,
the development of the map data of the region may even precede
other parts of the survey work, for its great value in making
restorations of lost or obliterated monuments, and for ascer-
taining the location of roads, improvements, and cultivated tracts
upon. patented and entered lands. Additional examples of the
enlarged importance of the map features of the plat will be
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found in certain classes of surveys within Tndian and forest
reservations, coal flelds, mineral areas, water-power sites, reser-
voir sites, irrigation projects, and other reglons of relatively
large prospective value. In these cases, which frequently em-
brace regions of extremely bold relief, coordinated eadastral and
topographic surveys are made if and when deemed to be ad-
visable for administrative ptrposes. 'The relief is shown by
brown contour lines, and the timber by green pattern, as con-
ventional for topographic maps.

617. The names of natural features will be correctly given
according to accepted usage. Hngineers are not authorized to
report names of their own selection, but in ease of doubt will
submit the question through official channels for reference ta
the United States Geographic Board,

TITLE.

618. Hvery plat will be given a title similar to that on the
specimen plat. - This shows the position, the principal meridian,
and the State in which the township is located. Fractionsl por-
tions of townships showing original subdivisional surveys may
usually be given the same title without confusion, and it is
usually desirable to do so in order to identify the plat in the
simplest possible manner. Where supplemental plats and frag-
mentary subdivisional surveys are necessary, and for all re-
survey plats, some appropriate subheading, to qualify the nature
of the survey, is usually desirable, The subject is again referred
to in section 668, The title and date of approval usually suffice
to identify a plat; the subheading, if employed, will explain the
special purpose of the plat.

TABULAR DATA. :
619, The purpose of the tabular data shown on the specimen

township plat is to consolidate the record of the subsisting sur-
veys., The form may be modified to suit special requirements.

CERTIFICATES.

620. The administrative act of surveying the publie lands is
confided to the Commissioner of the General Land Office under
the direction of the Seeretary of the Interior, (R. B. 453;
Manual, sec. 8, subsec. 32, Ch, L) It is competent for the

_
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commissioner, acting within this authority, to direct how sur-
veys shall be made and plats constructed, and to require that
both fleld notes and plats be subject to examination, approval,
and acceptance.

621. All surveying returns are now prepared for the approval
of the Supervisor of Surveys, and when so approved will be
forwarded to the Commissioner of the General Land Office, for
consideration and acceptance, when satisfactory. The adminis-
trative details of the technical examination of the work prior
to the approval and acceptance of surveys are prescribed by
departmental regulations. The forms of approval and accept-
ance are shown on the specimen township plat.

DISPOSITION OF THE ORIGINAL, DUPLICATE, AND TRIPLICATE
PLATS, AND ADDITIONAL COPIES.

x 622. The usual practice, where no overprints are required, is

to secure a photolithographic edition of the original plat, one
copy of which is filed in the General Land Office as the official
duplicate, and one transmitted to the proper United States
district land office as the official triplicate. A small supply,
printed on map paper, is held in the General Land Office for
other officinl use and for sale to the public. Certified copies are
secured from this source. The original plat is returned to the
proper public survey office to be permanently filed with the
field notes of the survey.

623. The original returns of current surveys within those
States where the public survey offices have been discontinued
are filed in the General Land Office. The duplicates of the
plat and field notes of such surveys are furnished to the proper
State office, noted in section 1, Chapter T,

X 624, In the types of plats where overprints are required, the
certifieates will be completed as usnal on the base drawing.
One photolithographie copy, with all map features supplied, will
be taken from the press without the signatures. New autograph
signatures will be made on this plat, which then becomes the
official original, The base drawing and overlay, and a copy
of each color overprint will be returned to the proper public
survey' office to be filed” for such subsequent use as may be

ired. -
m‘r&p&r.ﬁ./?{ Aol Sepi 5 PEE ”":’r
bace wlals and overfays cornsidedd work skheels,-
Yo ba sipned ‘/ Sop verviser J-fmfér/ﬂf-‘fm.
P Fhele i he on hard paper [o bu sigmet v v °
bese ,.d’;f" - overiaya k'/. ;fcrnn o loblre Jer GIE.
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SUPPLEMENTAL PLATS,

625, A supplemental plat is one designed to show a revised
subdivision of one or more sections without change In the gec-
tion boundaries, and usually without other modification of the
original survey excepting where necessary for the segregation
of lands to be eliminated,

626. A distinction is needed between plats designed to show a
revised subdiyision of certain sections and those required. to
show additional fragmentary areas that were omitted from the
previously approved plats of the same fractional sections. Ex-
cluding now the plats which involve parts of sections that were
not completed in the first instance, supplemental plats are most
frequently required in order to show the segregation of mineral
lands from adjoining agricultural lands, where the former are
included in mineral claim surveys made subsequent to the orig-
inal subdivision of the township, or where the mineral elaims
I were overlooked at the time of the approval of the original
: township plat,

il 627. Similar supplemental plats are required for the lotting of
| publi¢: lands. surrounding private claims of every description
] where the latter were not segregated at the time of the original
i subdivision of the public lands. Supplemental plats are fre-
i
]

e

guently required for the segregution of forest homestead surveys,
and also to facilitate allotments of Indian lands in small frae-
i tional units. Oceasionally a supplemental plat is required for
j* the entry of public lands where the original plat failed to pro-
| vide units suitable for disposal, and in other cases where gpecial
f laws or regulations permit the entry of public lands in frac-
tional units not provided by the original plat.

628. All supplemental plats should show a proper reference
to the original approved plat, the purpose of and the authority
for its preparation, and all additional technical data, without
unnecessary duplication of that carried by the original plat. It

L Is usually desirable to furnish the directions and lengths of the
section boundaries, and to show data derived by retracements.
The secale of the supplemental plat may be enlarged to 20 or 10
chains to an inch as appropriate. The new fractional lots will




PLATS. 389

be numbered as required insections 199 and 224, Chapter III,
and proper quantities shown. No revision of the total area
within the section Is required, and there is generally no occasion
for showing topography.

629, The computation of the areas of the'several fractional
lots will be based upon the subsisting record, including the data
derived by retracements where field work is required. .The re-
sults of the computations will ordinarily require some propor-
tionate adjustment to secure a sum of the several parts within
each original quarter-quarter section or fractional lot, equal to
the area returned on the ofiginal plat. If the retracements show
an excessive discrepancy in the record, as defined by section 661,
the areas derived by exact calculation will be employed.

630. A few additional considerations will be applied to supple-
- mental plats which are to show a segregation of mineral land.
The revised lotting will 'be designed to accommodate only the
pending entry, as there is generally no way of foreseeing the
type of enfry that may be made subsequently on the vacant
freas. The lengths of lines given by the record of a mineral
batent survey are in the foot unit; a conversion to the chain
unit is required to the extent that the data are needed in the
Ccomputation- of areas to be shown on the supplemental plat,
The equivalent distances will be shown to the nearest tenth of
i link. The scale of the mineral segregation plat will be ‘ex-
bressed in both units, but the values on the face of the drawing
will be given in the chain unit only.

631, The authority for the preparation of supplemental plats
Issues only from the General Land Office and as may be neces-
sary to accommodate pending entries, In every case the status
of the surrounding subdivisions must be examined in the Gen-
eral Land Office and eare ‘exercised that no changes are con-
templated which will affect any adjoining entry or patent. If
additional fleld work is requived, the public survey office will
request authority to issue the usual special Instructions.

632. The certificates of approval and acceptance will take the
forms shown in the illustrations, modified as may be appropriate.

1090°—81——26




390 MANUAL OF SURVEYING INSTRUCTIONS.

633. Illustration on opposite page.

A modified form of lotting to accommodate an unusual entry,
based entirely upon the public land survey record on file in the
publie survey office, and without additional field work.

Title: Township No. 8 North, Range No. 20 West, of the San
Iliemardiuo Meridian, California. Supplemental Plat of Sec-
tion 19.

Seale: 20 chains to an inch.

Certificates : PusLic SURvEY OFFICE,

Ran Francisco, Calif., April 30, 1926.

The above supplemental plat of section 19, Township No. 8
North, Range No. 20 West, of the San Bernardino Meridian,
California, based upon the plat approved October 8, 1880, show-
ing a subdivision of original lots 3 and 4, to accommodate home-
stead entry Los Angeles 035503, prepared in accordance with
instructions contained in the Commissioner’s letter “E™ dated
April 20, 1928, is hereby approved.

(BIgned) | foo e —wetin il ewns o kil adabed
Office Cadastral Engineer.

DEPARTMENT OF THE INTERIOR,
GENERAL LAND OFFICE,
Washington, D. ., May 1}, 1926.
The amended lottings represented by this supplemental plat
having been correctly made in accordance with the regulations
of this office, the plat is hereby accepted.
(Signed)

Aasm&o}t Commissioner.

634. Tlustration on opposite page.

A fractional lotting made subsequent to two forest homestead
entry surveys, based entirely upon the public land and forest
homestead entry survey records on file in the Washington office,
and without additional field work.

Pitle: Township No. 5 South, Range No. 5 East, of the Black
Hills Meridian, South Dakota, Supplemental Plat of Section 15.

Scale: 10 chains to an inch.

Certificate: DEPARTMENT OF THE INTERIOR,

GeENERAL LAND OFFICE,
Washington, D. 0., November 28, 1926,

The above supplemental plat of section 15, Township No. b
South, Range No. 5 East, of the Black Hills Meridian, South
Dakota, based upon the plat approved May 28, 1809, showing
lottings of fractional areas created by the segregation of forest
homestead entry surveys Nos. 263 and 477, to accommodate
additional homestead entry Plerre 024908, having been cor-
rectly prepared in accordance with the regulations of this office,
is hereby approved.

(SIgnbdy"~ . .o

Asgigtant Commissioner,
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F1a6. 82.—HExplanation on opposite page.
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685. INustration on opposite page. .
Segregation of patented mineral claims, based entirely upon !
the public land and mineral survey records on file in the public |
survey office, and without additional fleld work. The data
shown along the boundaries of lots 2 and 8 are derived by cal-
culation,
Showing one-half of original drawing.
Title : Township No. 13 South, Range No. 41 East, of the Wil-
lamette Meridian, Oregon. Supplemental Plat of Section 29,
Seale: 10 chains (or 660 feet) to.an inch.
I Certificates :
; PupLio Survey OFFICE,
Portland, Oreg., December 6, 1926,

The above supplemental plat of section 29, Township No. 13
South, Range No. 41 Bast, of the Willamette Meridian, Oregon,
based upon the plat approved December 13, 1871, showing lot-
tings of fractional areas created by the segregation of the Red,
White, and Blue; Red, White, and Blue No. 4; Belfast: and
Champion lodes of mineral survey No. 759, to accommodate
homestead entry Vale 08873, prepared in aecordance with in-
structions contained in the Commissioner’s letter “ N dated
April 12, 1926, is hereby approved.

(Blgmbd) . 2 TR el e s sbis cidaim cmiiiets
Office Cadastral Engineer,

GENERAL LAND OFFICE,
Washington, D. 0., Pebruary 24, 1927.
The amended lottings represented by this supplemental plat
having been correctly made in accordance with the regulations
| of this office, the plat is hereby accepted,
| iy 0170 2 g it ot SESCSHIERE) Sor SR
|

ﬁ DEPARTMENT OF THE INTERIOR,

Assgigtant Commissioner,
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636. Illustration on opposite page.

Hlimination of unperfected mineral claims, based entirely
upon the public land and mineral survey records on file in the
public survey office, and without additional fleld work. This
is an amendment of a prior supplemental plat. The claims
shown Invade original lots 1, 2, 3, and 4; the same numbers
were employed on the supplemental plat approved February 6,
1904, Lots 5 to 11, inclusive, excepting lot 10, shown on the
latter plat, all pacant, are consolidated in the amended lottings.

Showing one-half of original drawing.

i Title: Township No. 14 South, Range No. 81 West, of the Sixth
} Principal Meridian, Colorado. Supplemental Plat of Section 31.

! Scale: 10 chains (or 660 feet) to an inch.
Certificates:

Orriceg oF U. S. SUPERVISOR OF SURVEYS,
Denver, Colo., January 18, 1927,

The above supplemental plat of section 31, Township No. 14
South, Range No. 81 West, of the Sixth Principal Meridian,
Colorado, based upon the plats approved August 22, 1882, and
February -6, 1904, showing regular and fractional lottings re-
gtored to status of vacant public land, caused by the elimination
of the unperfected Hillerton and Vanadium placer ¢laims covered
by mineral surveys Nos. 439 and 440, to accommodate forest
homestead entry Glenwood Springs 026705, prepared in accord-
ance with instructiong contained in the Commissioner’s letter
“N” dated January 8, 1927, is hereby approved.

(Bigned) oGl
Administrative Cadastral Engineer.

DEPARTMENT OF THE INTERIOR,

i} GENERAL LAND OFFICE,

: | Washington, D. 0., March 28, 1927.
The amended lottings represented by this supplemental plat

having been correctly made in accordance with the regulations

of this office, the plat is hereby accepted.

(BIG000) ki sl ot e ot o
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637. Illustration on opposite page.

Segregation of patented mineral claim, including a retrace-
ment and remonumentation of the section boundaries. Field
work required to secure connecting line from publie land to
mineral survey monument,

Showing one-half of original drawing.

Title: Township No. 20 South, Range No. 10 Bast, of the Gila
and Salt River Meridian, Arizona. Supplemental Plat of Sec-
tion 24,

Seale: 10 chains (or 660 feet) to an inch.

Record of subsisting surveys:

Dependent resurvey of the boundaries of section 24, and sur-
vey of connecting line to U. 8. M. M., deriving Jottings of frac-
tional arveas created by the segregation of the Lillie lode of
mineral survey No, 562, to accommodate indemnity school selec-
tion Phoenix 039024, executed by Roger F. Wilson, United States
Transitman, December 20 and 21, 1824, under special instructions
dated June 19, 1924, for Group No. 133, authorized by the Com-
missioner’s letter “ B " dated March 8, 1924.

1. bdy. surveyed by Lewis Wolfley, D. 8., in 1885, and sub-
divisional lines by G. J. Roskruge, D. §,, in 1886, as shown upon
the plat approved March 27, 1888.

Certificates:

Orrrce oF U. 8. SUPERVISOR OF SURVEYS,
Denver, Oolo., July 18, 1927.

The above sapplemental plat of section 24, Township No. 20
South, Range No. 10 Hast, of the Gila and Salt River Meridian,
Arlzona, is strictly conformable to the field notes of the survey
thereof which have been examined and approved.

(Signed)

U. 8., Supervigor of Surveys.

DEPARTMENT OF THE INTERIOR,
GENERAL LAND OFFICE,
Washington, D, C...October 12, 1927.
The survey represented by this plat having been correctly
executed in sccordance with the requirements of law and the
regulations of this office, is hereby accepted.

(Signed) ceemmmemeeeeel -
Assistant Commissioner,
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638. Illustration on opposite page.

Metes-and-bounds survey of a body of land classified as
mineral bearing, but not covered by a mineral patent survey,
including a retracement and remonumentation of the section
boundaries. As the refracement shows an excessive discrepancy
in the record, the areus of lots 1 and 2, which are vacant, have
been computed under the provisions of section 661.

Showing one-half of original drawing.

Title : Township No. 21 South, Range No. 70 West, of the Sixth
Principal Meridian, Colorado. Supplemental Plat of Section 20.

Scale: 10 chains (or 660 feet) to an inch.

Record of subsisting surveys:

Dependent resurvey of the boundaries of seetion 20, with
metes-and-bounds survey of land classified as mineral bearing,
and connecting lines, deriving lottings of fractional areas of
adjoining nonmineral land, to accommodate homestead entry
Pueblo 044617, executed by Roy E. Chase, United States Cadas-
tral Engineer, October 7 to 12, 1927, inclusive, under special
instructions dated September 14, 1927, for Group No. 203, au-
thorized by the Commissioner’s letter “ B dated June 24, 1927.

Boundaries of section 20 surveyed by Albert W. Brewster,
D. 8., in 1879, as shown upon the plat approved October 23,
1879.

Certificates :

OFFICE OF UNITED STATES SUPFRVISOR OF SURVEYS,
Denver, Colo., November 22, 1927,

The above supplemental plat of section 20, Township No. 21
South, Range No. 70 West, of the Sixth Principal Meridian, Colo-
rado, is strictly conformable to the fleld notes of the survey
thereof which have been examined and approved.

(Signed)

“U. 8. Supervieoe of Surveys.

DEPARTMENT OF THE INTERIOR,
GENERAL LAND OFFIOR,
Washington, D. O., December 7, 1927.
The survey represented by this plat having been correctly
executed in accordance with the requirements of law and the
regulations of this office, is hereby accepted.

(Signed)

Assistant Commissioner.
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PLATS OF FRAGMENTARY SURVEYS.

639. The term “fragmentary survey” may be appropriately
applied to all surveys that are required to identify parts of sec-
tions that were not completed in the first instance. In this

_N.89VOE.

39.06 \ or z05! O
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F16. 88,

ReFreuentiug fractional subdivisions as affected by eroslon and accre-

lon after survey, without Introducing questions of riparian rights.

The subdivigions affectod are shown in two parts: “a" denuunf and
area and “b" water area; a proportional adjustment is made in the
compulntion of the quantities, if necessary, in order to make the sum
of “a” and “b " equal to the original total.

class may be included partially surveyed sections; omitted
islands, if title is in the United States; such areas as lands in
place at date of original subdivision situated between a grossly
erroneous or fietitious meander line and the actual bank of a
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stream or lake, where riparian rights do not obtain as under the
usual doctrine; and other lands of substantial value and extent,
which for various reasons were not included in the original
surveys.

640. These types of surveys require departmental considera-
tion on the questions of title involved and invariably reguire
more or less of an extension of the former surveys. The un-
usual features of this class of field work, and the things to be
considered in the preparation of the special Instructions there-
for, are properly the subject of Chapter VII.

641. In all such fragmentary surveys the new lottings are
essentially in addition to but without changing the former sub-
divisions. The sum of the areas of the new lots in each seetion
will be shown, The seale of the plats may be enlarged as
appropriate.

642. A notable exception to the principle that no changes
should be made in the former lottings is found in those cases
which involve retracements or resurveys where erosion has
occurred along the bank of a stream or lake or other body of
water which substantially changes the configuration of the
former lots, and where it may be desirable to show the quantity
of land remaining and that destroyed. Similar problems in
Dlatting are found in those cases of erroneous meandering where
the record position of the original meander line is found to fall
within the body of water. In these cases the former lot bound-
aries where situated within the water area are indicated in
light broken lines, and the quantities of each subdivision affected
are shown'in two parts: part “a” denoting land area and part
“b” denoting water area; these areas are computed propor-
tionately aceording to the amount shown for the original sub-
division, the sum of “a™ and “b" being made equal to the
original total. A memorandum to this effect should appear upon
the plat.

643. All technical data in reference to the retracement, rees-
tablishment and extension of the section boundaries and con-
necting lines, and the complete topographical representation
over the additional areas, will be shown upon the plats of frag-
mentary surveys. If the retracements and remonumentation
assume the character of a dependent resurvey of the boundaries
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of one or more sections, that fact will be indieated on the plat
together with a proper showing of the important map data
throughout the entire area surveyed and resurveyed. Therg
will also be shown an appropriate reference to the former
approved plats, and a citation of the departmental deelsion
which authorized the extension survey.

644. The certificates of approval and acceptance on plats of
fragmentary surveys will take the usual form: the necessary
memorandum will be modeled after the examples given for
the special cases already explained in Chapter VIL

RESURVEY PLATS.

645. A somewhat different type of plat is required for repre-
senting resurveys as defined in Chapter VI, In all cases where
valid rights have been acquired based upon a prior subdivision,
it is important that the plat of the resurvey clearly identify the

4 lands so involyed, and that the plat of the resurvey indicate
the descriptions of such lands with reference to the former plat.
The subdivision of the remaining publie lands may or may not
;- be modified, according to the type of resurvey,
i 646. A resurvey by the United States after the issuance of a
} patent does not affect the rights of the patentee under the
1l former survey and plat. The United States, so long as it has
} not conyeyed the title, may resurvey or reestablish boundaries.
This is done as may appear necessary, but the resurvey can not
(h affect the rights of owners situated outside of the boundaries
of the publie lands. The authority to make resurveys is subject
to the necessary limitation that the courts may proteet the
private rights based upon the former survey and plat against
interference by the corrective survey. The courts may properly
take jurisdiction over matters of interference and hear disputes
relating to the position of the former lines,

647. The peculiar requirements of the resurvey plat with
respect to Indicating the position of the alienated lands are set
’ out in the memorandum forms which appear in sections 425,
448, 449, and 450, Chapter VI, It remains to be shown how
the identification is to be accomplished in the case of tract
segregations, as required in sectlon 448, Chapter VI, but no
new prineiples are involved,

IR,
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648. The tract segregations will be laid out on the plats of
resurveys as any private land claim would be shown upon an
original plat, but in order to show the detail of complicated
situations one or more additional sheets are frequently mneces-
sary. If a claim is found to be conformable as defined In
section 445, fifth paragraph, Chapter VI, its boundaries may be
shown by giving greater weight to such parts of the regular
Subdivision-of-section lines of the resurvey. In every case the
outline of all tract segregations is to be shown on the first or
principal sheet on the normal plan usually employed to show
other types of private land claims.

649. On any of the several sheets as appropriate an index will
be supplied to tabulate the description of each tract in terms
of the original plat. The following index form is acceptable:

Index to segregated tracts.

Tract. Original survey.
No. Entry and status, Tp. Rg. Bec, Bubdvn,
39 Buﬂnlo 2079. 58 75 2 NW}‘
H. 1.3 75 20 %3
w. J Williams, 58 75 2 Y S“r K.
Patented.
41 | Buffalo 1567. b8 75 2 | BE ¥4 8W
D. E. 58 75 20 | W SE
W, J. Williams. 58 75 20 | NEX NW !/
Pending.
77 | Designated school section. 58 75 38 | All
95 | Sundance 03186. 58 74 30 | Lot 1.
D.E. 58 T4 30 | Lot 2.
C. R, Massey.
Final certificate.
101 | Vaeant. 58 75 24 | Lot 4.
102 | Vacant. 58 75 2B | NE Y BE 4.

650. In some cases there is a demand for the description of a
tract in terms of its component parts as determined by the
original survey; in these exceptional cases, and only as deemed
to be appropriate, the several parts may be indicated by letters
A, B, O, ete,, with the index modified as follows:
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Indew to segregated tracts,

Tract. Component {
ract Original survey, parts. [
|
No| = Entry and status. Tp. | Re. | Seo. [ Subdvm, [ SUb-f Ares, |
42 | Buflalo 0833, 58 75 20 NE}fSEK. B 40. 00
H. E. 68 75 21,{ Lot 4. A 32. 00
Thomas R. Willlams, 58 75 21 | NWEBWIf. 5] 40,00
Pending. 08 76 2 | BWYBWK. D 40. 00
46 | Buffalo 08642, 58| 75| 24| Lot3. A T2
H. E. 58 75 24 | NWYSWY B 40. 00
] Emmet Cain, 58 75 24 NE;{ESW 3 C 40, 00
| Pending. 58 75 MU | BEMBWI4. D 40. 00

651. The above method is well adapted to the idenmtification
and subdivision of isolated fracts of public lands where said
tracts have been surveyed by metes and bounds. In these
cases the arrangement of the data carried by the index will
be the same, and the status of the tract will be shown as vacant.

652. If there are one or more conformable claims to be identi-
fied by amended description in terms of the resurvey, without
segregation by metes and bounds, another form of index will
be required, as follows:

Index to appropriated subdivisions.

Tract. Original survey. Resurvey.
Entry and status. | Tp, | Rg. | See, Bubdvn. Tp. | Rg. | Bec. Bubdyn.
' Buffalo 984, 5| | 2| NEKSEK.| 65| ] 12| WK SEY.
T. & B 45| 79| 12| NWMBE .| 46| 7| 12| BEM BW ig,
Fred A. Jones. 46| 79| 12 | NE}MBWii.| 46| 70| 12 | BW X BW ¥{
Pending,
4 BufTalo. 46| 70| 12| SEMBEM. 46| T | 13| NW,
L 8. 8. List 6. » % ] WNE
Approved.

653. The several forms of Index may be readily combined into
one tabulation, if desirable, in which case it should be given

R,
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a general title as Index to Segregated Tracts and Appropriated
Subdivisions; the bracket for “component” parts may be filled
in only as needed,

654. The special requirements for lotting fractional parts of
sections that are invaded by tract segregations are sot out in
sections 456 and 457, Chapter VI, and are illustrated by the
diagrams which accompany the text,

655. Occasionally there is a need for denoting the several
parts of a tract in terms of quarter-quarter sections and frae-
tional lots of the reswrvey. This may be accomplished by pro-
traction, showing lot numbers and areas as determined by
the resurvey. The lottings within the tract should be made
to complete the adjoining fractional quarter-quarter sections
of the resurvey. This type of lotting requires no change in
the index.

656. Where a tract is to be sudivided, preference will be given
to the method best suited to the sitnation: (1) If it is deemed
essential to perpetuate the units of the original survey then the
lines of the quarter-quarter sections so established will be
shown; but (2) in those cases of relinquishment or eancellation
where it appears probable that any new entry will be coupled
with adjeining lottings by the resurvey then a lotting within the
segregated tract as determined by the gectlon boundaries of the
resurvey should be adopted. It may ‘well be noted that in the
great majority of cases the patent eéventually Issues in accord-
ance with the original entry, and the necessity for the subdivi-
slon of segregated traets is exceptional. If the circumstances
indicate the necessity for the subdivision of a tract at the time
of the preparation of the resurvey plat, the proper supervising
officer will exercise judgment based upon the type of disposal
and the purpose to be served, but where such necessity is not
clearly apparent no subdivision of this nature will be made,
A supplemental plat may be prepared at a later date to meet
specific requirements,

657. If there are overlapping claims as defined in section 445,
sixth paragraph, Chapter VI, the conflict will be indicated on
the plat of the resurvey ; the component parts will be protracted,
but no nmew.lot numbers will be assigned nor quantities shown
within the segregated tracts that are involved in the conflict,
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A memorandum will be added to the index as follows: See fleld
notes for the area of any part of a tract in conflict with another
Iract. The uninvolved public land outside of the segregated
tracts will be lotted regularly as heretofore provided.

658. No memorandum or other declaration will be inserted or
shown upon a plat of a resurvey that ean be construed as an
adjudieation of a settlement right, entry, or State selection or
right under any grant as to status nor as an adjudication of
4 conflict, excepting as appropriate action on the case may
have been taken prior to the date of the approval of the resur-
vey plat,

659. The usual technical data in reference to the direction and
and lengths of lines will be shown upon the plats of resurveys
arranged on the several sheets as may be appropriate. The
fractional distances along the section lines, the record inter-
sections of the lines of the resurvey with the lines of claims,
and the connecting distances to the angle points of the tract
Surveys will be shown in such a manner as to indicate the
values employed in the computation of the areas of the public-
land  subdivisions, The : lettering will follow the styles and
&ages shown upon the specimen township plat. The complete
topographical representation will always be earried by the
first op prineipal sheet, The section numbers will be earried
on all of the sheets. The first or principal sheet of a series
will carry a memorandum of the total number of sheets in that
Beries,

660, On plats of independent resurveys the lot numbers and
. Areas within the sections that are invaded by nonconformable
tract segregations will usually be shown on the additional
sheets, where such sheets are required, otherwise the lot num-
bers and areas will be shown on the first or prineipal sheet.

661. On plats of dependent resurveys the areas of the sub-
divisions are shown only in those excepfional cases where
the differences between the actual quantity of the vacant sub-
divisions gg found by resurvey and the former area as returned
on the original approved plat are so great as to warrant revi-
Sion. - In that case the question of a revision should rest upon
the element of quantity rather than upon that of distortion,
and for practical purposes a variation of as much as 2.00 acres
to the Quarter-quarter section has been found advisable hefore
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making a change. If amendment is required, new lot numbers
will be assigned to each vacant subdivision, and the total area
within the section will be shown as the sum of the several lots
as thus revised.

662. The total area shown within each independently resur-
veyed section, or within a dependently resurveyed section where
revised lottings have been found necessary, will indicate the
sum of the several parts which are to be identified for purposes
of disposal by exclusive reference to the resurvey plat. In the
tabular data to be supplied on the plat of a dependent resur-
vey, giving the area resurveyed, the number of acres will be
the same as the total shown on the original plat, except as
revised lottings have been required under the rule stated in
section 661, in which case the total sghould reflect the proper
amount of the increase or decrease. In the tabular data to be
supplied on the plat of an independent resurvey, giving the
area resurveyed, the number of acres will be shown in two
parts: (1) Total area of tract segregations and conformed
entries; and (2) total area gubject to entry. “If a tract over-
laps a township boundary, only the part within the township
will be counted in this total; and if there are conflicting tract
segregations or conformed entries, the area in conflict will
be counted once only.

663. The first or principal sheet of the plat of a resurvey will
carry an appropriate memorandum of the authority upon which
{he resurvey was made; all of the sheets will show the usual
forms of certificates of approval and acceptance.

664. Office instructions for the preparation of a supplemental
plat will be issued subsequent to the adjudication of the rights
involved within a conflict when required to facilitate an amend-
ment of entry or patent. On the supplemental plat lot numbers
will be assigned to the revised component parts of each adjudi-
ik cated tract, serlally within the gections of the resurvey, and

areas shown, to afford descriptions that are conflict free. In
1 these cases the supplemental plat will carry a revised index to
{1 the segregated tracts shown and a reference to the preceding
plat. In the index the descriptions in terms of the original sur-
vey of those tract subdivisions that are found reduced by rea-
gon of the previous conflict will be omitted, and in the columns
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of resurvey deseriptions and areas of component parts will be
substituted the appropriate section numbers, lot numbers, and
areas of the reduced tract subdivisions that are conflict free.

665. The usnal rules of field procedure will e observed in the
protraction of the tract subdivisions—i. e,, if by dependent re-
survey, or where adequate control is shown in the record, the
original sections will be subdivided regularly—but if by inde-
pendent resurvey and limited control for the tract segregations,
the points for all intermediate sixteenth-section, quarter-section,
and section corners on the original tract boundaries will be
determined by proportionate intervals between the established
angle points, and the interior lines will be drawn to connect cor-
responding points on the opposite sides of the tract boundaries,
fixing the corners of each component part by intersections, The
areas to be computed will be based upon the data derived in the
resurvey, If additional field work is required in order to supply
data needed in the computations or otherwise, the public survey
office will request authority to issue the usual special instructions.

666. The following table is a revised index conforming to
Figure 91

Indea to segregated tracts.

Tract. Original survey. na(:;?m.l Resurvey.
E Entry and status.| Tp.| Rg.|Sec.] Subdvn. EE Area. | Tp.| Rg.|Sec.| Subdvn.
38] Buffalo 010118, |44 [ 80| 1| Lot 4. A [85.16
A H: E. 44|80 ] 1| SWYNWI. | H |40.00
Rﬁ?h R.Bald- |44 |80 | 2| Lot 1. B [35.86
n.
Pending. 4 80| 2| Lot2. C 136,08
HHEHE SR
4 2 i "
98 81 | 44 (80| 3| Lot &
07|44 | 80] 8| Lot 7
39| Buffalo 00382, 44 |80 1 W#SW}(.
H. E. 4|80 2|8 }a’
Ralph R. Bald- | 44 | 80 | 2 | EWSWN.
win,
Patented.,

! Seo sec. 650.
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Indez to segrégated tracts—Continued

Compo-
Tract. S Original survey. nent parts. Resurvey.
g ! 2 N Jroid

7| Entry and status.|Tp, | Rg. | Sec Bubdvn. 5§ Area. Tp. (Rg, Sec. Subdyn.
] 41| Buffalo 00311, 44 | 80| 3| Lot L A 130, 66
I H. K. 44 | 80| 3| Lot 2, B |36.85
} Henry J. Brun- | 44 | 80| 8| Lot3. O [37.00
nl,uf. 44 | 80 | 3| BEMNW. D 40,00
Pending. 44180 | 3| BWHYNEM. E |40.00
44| 80| 3| NWKSEL. |G |10.00

4190 8 NEUEWA: | M 13078 | as |50 | 8{xot &
43) Buftalooi17as. | 44| 80| 3 | swiBWIL | © 40.00
H.E. 44 | 80| 10 | NWHNWIL | D [40.00
Peng Barnes. |44 | 80 | 10 | BEXNWIL | G 140,00

Pending. 44 | 80 | 10 | SWHNW. | H gg atddl sy

4,47 | 44 | 80){' 8| Lot 10.

204 |44 |80 | 4| Lot 9.

0.41 | 44'|'80'} 4| Lot 10.

2,12 | 44 | 80 { 9| Lot 8.

842 |44 |80 10| Lot &

125,37 | 44 | 80 | 10| Lot D.
44| Buffalo 07532, 44 | 80 | 10 | NE Nﬂb}f. I |40, 00
H. E. M4|80|1N N.}. E [40.00
Antoine Foure. | 44 | 80| 11 NE‘}% W 4 F 140,00

Pending. 44 | 80| 11| NWIENWY. | G ;’gssxl) | oo 5 Frord

32,90 | 44 | 80 | 8 | Lot 1L

38,12 | 44 | 80| 3| Lot 12,

1

667. A word of caution to the engineers and draftsmen who
are engaged upon the platting of resurveys i& needed in order
to guard against a possible misinterpretation of the rules on
that subject, to the effect that it is not expected that the differ-
ent cases can all be brought into a similar’ treatment. The
contributing factors to be dealt with appear in considerable
variety, and the methods suited to those gituations whiech may
b Rl not be involved in a particular c¢ase should be promptly set
aside, so as to avoid the infroduction of unnecessary complica-
il tions. The normal resurvey may be brought within a fairly
' definite, standardized drafting practice, but each unusual case
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needs a special analysis with the purpose that the proper Super
vising officer may exereise discretion as to how the detail may
be most suitably platted.

TITLE SUBHEADINGS.

668. The various types of special plats will be given the usual
title by township range, meridian, and State (gage 60), with
appropriate subheading (gages 30-15) modeled after one of the
following forms:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
)

{ ]0)

Supplemental Plat of Seection 15.
Plat of Four Islands in Burntside Lake.
Plat of Fiddlers Island in Venice Bay.
Dependent Resurvey.

Independent Resurvey with Tract Segregations.
Independent Resurvey with Tract Segregations,
Sheet No. 2
Anastasia Tsland Lighthouse and Military Reservations,
Dependent Resurvey.

Dependent Resurvey and Extension of Lines Subdividing
Land Bordering Ferry Lake and James Bayou.
Dependent Resurvey and HExtension of Lines Subdividing
the so-called Moon Lake.

Retracement and Bxtension of Lines Subdividing Accre-
tion Area Bordering Red River, Including Riverbed

Tracts.







CHAPTER X.
MINERAL SURVEYS.
APPOINTMENT OF MINERAL SURVEYORS.

669. There is set out in this chapter all matters relating to
the duties of a United States mineral surveyor, and to the
field and office procedure to be observed in the execution of
mineral surveys and the filing of the returns,

670. The act of March 8, 1925, Manual, section 9, Chapter I,
necessitated a detailed revigion of the regulations governing the
administration of mineral surveys, but the field operations are
fixed by former legal requirements and long continued practice.
A full statement of the administrative control of the general
public land surveys, with citations of the authorities, is eon-
tained in Chapter I, and in section 1 there is a list of the
several public survey offices, The citations which refer spe-
cifically to the making of mineral surveys will be found in the
following sections, where closely related to the subject matter.

671. Under section 2334 of the Revised Statutes of the United
States, as amended by the act of March 3, 1925, the United
States Supervisor of Surveys may appoint as United States
mineral surveyor, in each land district or State where mineral
lands are located, ag many competent surveyors s shall apply.

672. Application for appointment as United States mineral
surveyor ghould be addressed to the public survey office in the
distriet for which appointment is desired. An examination will
be made there of the applicant’s technical qualifications, and if
found to be satisfactory, that office will forward the application
to the chief of fleld division, General Land Office, for report
regarding the applicant's general reputation and fitness for the
position, If favorable, recommendation for appointment will be
made to the supervisor of surveys, who will issue an appoint-
ment, addressing the same through the public survey office, and

415
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calling upon the appointee to file the required bond (sec, 679).

The bond will be forwarded to the supervisor of surveys for

approval; the papers will then be forwarded to the Commis-

sioner of the General Land Office for acceptance. Notice of the

{ acceptance will be mailed to the public survey office, with copy

to the supervisor of surveys, and the former will advise the

mineral surveyor, In the event of adverse recommendation, the

! chief of field division will report direct to the General Land

! Office, and at the same time will notify the public survey office.

' 673, Mineral surveyors may, at the same time, hold appoint-
ments in more than one State or distriet. (20 L. D. 163.)

674. In the matter of reappointments, notice should be given
the mineral surveyor 60 days prior to 'the expiration of his
hond, with request that he signify his intentions regarding its
renewal, If answered in the affirmative, the chief of field
division will be called upon for the customary report. Favor-
able report will be followed by notice to file renewal bond, the
approval and acceptance of which will follow the procedure for
original bonds.

675. A biennial report will be submitted by each public survey
office to the General Land Office on the sufficiency of the surety
for each mineral surveyor on the roll for the district.

676. In case of failure to file renewal bond, or in the event of
resignation or death, the name of the mineral surveyor will be
dropped from the roll, and the General Land Office will be noti-
fied of the action through the office of the supervisor of surveys.

677. The supervisor of surveys has authority to suspend or
revoke for cause the appointments of mineral surveyors, but
the latter will be allowed the right of appeal. An appeal will
be filed with the supervisor of surveys, who will at once trans-
mit it, with a full report, to the General Land Office. - (20
L. D. 283.)

678. The appointment of a mineral surveyor is not for any
fixed perlod, the continuation thereof depending upon the char-
acter of the service, The supervisor of surveys will therefore
not appeint mineral surveyors for a specified term. While
under the act of March 2, 1805 (28 Stat. 807), mineral sur-
| veyors' bonds are examined every two years as to their suffi:
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clency, and new bonds required every four years from the dates
of their acceptance, the latter requirement is not because the
term has then expired.

679. A mineral surveyor is not authorized to perform any
work under hig appointment until his official bond shall have
been accepted by the Commissioner of the General Land Office.
The bond shall be in the sum of $5,000, and will become effec-
tive, and the liability of the principal and surety will begin
with its acceptance by the Commissioner of the General Land
Office.

680. Bonds can not be canceled, nor can the surety thereon
withdraw so as to relieve the liability during the time the prin-
cipal performs official duties thereunder. The most that may
be done is to relieve the surety of future responsibility through
formal notice from  the Commissioner of the General Land
Office of the acceptance of a new bond or of the resignation of
the principal.

681. The claimant is required in all cases to make satisfactory
arrangements with the mineral surveyor for the payment for
hig services; the United States will not be responsible for the
settlement. Neither. the supervisor of surveys nor the Commis-
sioner of the General Land Office has jurisdiction in the gettle-
ment of differences relative to the payment of charges made by
mineral surveyors. These are matters of private contract, to be
enforced in the ordinary manner—i. e, in the local courts. The
department has, however, authority to investigate allegations
regarding, the  official actions of mineral surveyors, including
combinations to fix prices for survey work, and on sufficient
showing of cause will suspend or revo ;e an appointment.

682. A mineral surveyor is precluded from acting, either di-
rectly or indirectly, as attorney in mineral claims. His duty in
any particular case ceases when he has executed the survey and
returned the field notes and preliminary plat with report to the
public survey office, but he may be called upon to verify, or cor-
rect if necessary, any part of the fleld work or the record
thereof, pending the approval of the survey. He will not be
allowed to prepare for the mineral claimant application papers
for patent or otherwise perform the duties of an attorney before
the district land office.
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683. The mineral surveyor will be held to a striet account-
ability for the faithful discharge of his duties, and will be re-
quired to observe fully the requirements and regulations in
force affecting mineral surveys. If found incompetent, careless
in the discharge of his duties, or willfully guilty of a violation
of the regulations, his appointment will be subject to revocation.

684. A mineral surveyor is within the purview of section 452,
Revised Statutes, which prohibits officers, clerks, and employees
of the General Land Office from direetly or indirectly purchas-
| ing or becoming interested in the purchase of any of the public
lands, upon penalty of forfeiture of official position, (36

L. D. 61.)
GENERAL INSTRUCTIONS,

685. No return by a mineral surveyor will be recognized as
official unless it is over his signature as @ United States mineral
gurveyor and made in pursuance of a special order from the
proper public survey office. After he has received an order,
he is required to make the survey and return the prescribed
fleld notes and preliminary plat thereof without undue delay.

686. Application for the survey of a mining claim, accom-
panied by a certified copy of the loeation certificate and requi-
site deposit of the estimated cost of the office work (sec. 687)
should be made to the public survey office for the distriet in
which the claim is located. This office will receipt for the de-
posit, issue an order for the survey, if appropriate, administer
all office work in connection therewith, approving plat and
fleld notes of such survey, and otherwise perform the duties
preseribed by the mining regulations, including cPrtlﬂcntion as
to expenditure made upon the elaim.

687. The public survey office will furnish the applicant an esti-
mate of the cost of the final platting and other office work in
connection with the survey, and the applicant will forward
this amount in the form of cash, money order, or certified
check, for which receipt will issue, Office work will be charged
at actual cost, and if the original deposit is found insufficient
a further deposit will be called for, or if found excessive or the
survey abandoned before approval, a refund of the unearned
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amount may be obtained. The claimant will be notified of any
excoss amount upon the approval or abandonment of the sur-
vey, and blank application for refund will be furnished.

688. A mineral surveyor should not combine the duties of sur-
veyor and notary public in the same case by administering oaths
to the parties in interest. It is preferable that the oaths of his
fleld assistants be taken before some officer duly authorized to
administer oaths. In cases, however, where great delay, ex-
pense, or inconvenience would resnit from a strict complianee
with this rule, the mineral surveyor is authorized to administer
the necessary oaths to:his assistants, but where this is done
he will submit a full written report of the eircumstances which
required this action; otherwise he is vequired to have nothing
to do with a case except in his official capacity as a mineral
surveyor.

689. Claimants, their attorneys, or parties in interest are not
to be employed as assistants in making mineral surveys.

690. All lengths of lines are to be returned as their true hori-
zontal equivalents in the foot unit, as determined by the gen-
eral methods of measurement preseribed in sections 16, 17, 385,
86, and 37, Chapter IT.. The high degree of accuracy required
in the making of mineral surveys calls for careful steel-tape
measurements; and if needed in order to secure acceptable re-
sults, a spring balance may be used and temperature correc-
tions applied.

691. All mineral surveys are to be made with an Instroment
by which the meridian may: be determined independently of
the magnetic needle, and the directiong of all lines are to be
referred to the true meridian. An engineer’s transit with or
without a solar attachment may be employed and any method
deseribed in Chapter II may be uged. The true course of at
least one line of each survey is to be ascertained at the time of
the survey by observation either upon the sun or Polarig by
one of the methods given in sections 84 to 124, inclusive, Chap-
ter 1I, with proper verification of the time and latitude; the
methods so employed and the results will be recorded in the
field notes of the survey.

692, The magnetic variation is to be noted at each corner of
the survey; if it is the same at the several corners one state-
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ment to this effect, and the value of the declination will be
given in the field notes. The varlation will be noted and re-
corded at each corner of the survey where differences are found.

REQUIREMENTS OF FIELD WORK,

693. The term “ survey” as here employed ineludes the usual
technical procedure, and also all examinations required for the
preparation of the affidavits of an expenditure of £300 for de-
velopment purposes, descriptive reports on placer claims, and
any other reports to be made by the mineral survevor,

694. In every ¢ase the survey made and reported is to be an
dactual survey on the ground ln full detail, made by the mineral
surveyor in person after the receipt of the order, and without
reference to any kmowledge he may have previously acquired by
reason of having made the location survey or otherwise, and
the record will show the actual facts existing at the time.
This precludes a caleulation of the connections to corners of the
publie survey and to mineral monuments) or of any other lines
of the survey, through prior surveys, unless it is satigfactorily
shown in his report that he has retraced such lines and found
them to be eorrect. (6 L. D, 7185 7 T.. D. 81,)

695. The survey of a mining claim may include several con-
tiguous locations owned in common, but in conformity with
statutory requirements such survey record will distinguish the
several locations and exhibit the boundaries of each, (5 L. D.
198 6 L. D. 808; 20 L. D. B85.)

696. The survey will be made in strict conformity with, or be
embraced within, the lines of the leoeation upon which the
order is based. If the survey and location are identical that
fact will be clearly stated in the field notes. If not identieal,
a bearing and distance will be given from eaeh established
corner of the survey to the corresponding corner of the loca-
tion. The lines of the location as found upon the ground will
be laid down upon the preliminary plat in such manner as to
contrast and show their relation to the lines of survey. (1
L. D. 581)

697. The survey will be given but one number, A location
under the mining laws can’legally be made only of a 'tract or
piece of land embraced within one set of boundary lines: and
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two or more tracts merely cornering with each other can
not legally be embraced in a single location. (33 L. D. 500;
35, L. D. 485.)

698. In accordance with the principle that courses and dis-
tances must give way when in conflict with fixed objects and
monuments, the mineral surveyor will not under any eircums-
stances change the corners of the location for the purpose of
making them conform to the deseription in the record. If the
difference from the location certificate is slight, it may be
explained in the fleld notes, as indicated in the specimen field
Dotes,

699, The act of Congress of May 10, 1872, expressly provides
that “ the location must be distinetly marked upon the ground
80 that its boundaries ean be readily traced,” and ‘“that all
records of mining claims hereafter made shall contain the name
or names of the locators, the date of the location, and such a
description of the claim or claims located, by reference to some
natural object or permanent monument, as will identify the
claim,” (R, 8. 2324,)

700, A single discovery working can not support more than
one location, (16 L. D. 1.)

701. These provisions of law must be strictly eomplied with
in each case to entitle the elaimant to a survey and patent, and
should a claimant under a location made subsequent to the
passage of the act of May 10, 1872, who has not complied with
sald requirements in regard to marking the location upon the
ground and recording the location certificate, apply for a survey,
the mineral surveyor will decline to make it, (1 L. D. 581.)
He will report the facts to the public survey office and await
further instructions.

702. If after having obtained an order for survey the appli-
cant should find that the record of location does not practi-
cally describe the location as staked upon the ground, he should
file a certified copy of an amended location certificate, correctly
describing the claim, and obtain an amended order for survey,

703. Should the survey be applied for under a location made
prior to May 10, 1872 (R. S. 2332), the mineral surveyor
will be governed by the special instructions accompanying the
order for survey.

1990°—31——28
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704. No mining claim located subsequent to May 10, 1872,
dhiould exceed the statutory limit in width on each side of the
center of the vein, or 1,600 feet in length, All surveys must
close within 0.50 feet in 1,000 feet, and the error must not be
such as to make the claim exceed the statutory limit, In the
absence of proof to the contrary, the digeovery point is held to
be the center of the vein on the surface, The course and length
of the lode line or presumed course of the vein should be marked
upon the plat and specifically deseribed in the field notes,

LODE LINE AND END LINES.

705. It was held in 85 Land Decisions, 22 (syllabus), that—

There i§ no warrant in the mining laws for extending, arbitra-
rily and withont any basis of fact therefor, the vein or lode
line of a location in an irregular and zigzag manner for the
purpose of controlling the length or situation of the exterior
lines of the location to suit the convenierice, real or imagined,
of the locator.

The end lines of a lode location must be straight and parallel
to each other and when at right angles with the gide lines may
not exceed 600 feet in length,

The mining laws contemplate that the end lines of a lode
¢laim shall have substantial existence in fact, and in length
shall reasonably comport with the width of the claim as located.

METHOD AND ORDER OF PROCEDURE.

706. In making the officlal gurvey, corner No, 1 of each loca-
tion embraced in the claim will be established at the angle near-
est the public survey corner or mineral monument to which
connection is made, If connection is made both to a corner
of the public survey and to a mineral monument, corner No. 1
ghould be placed nearest the cornér of the public survey.

707. Connect corner No. 1 of each location by course and dis-
tance with the nearest corner of the public suryey or with a
United States mineral monument if the clalm lies within 2 miles
of such corner or monument. If Doth are within the required
distance, it will be connected with the nearest corner of the
public survey, (7 L. D, 475; par. 185, Mining Circular, April
11, 1922.)

708. When the corner tied to Is not the nearest record corner,
a statement ghould be made that it is the nearest or most
accessible corner that could be found after diligent search.
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709. When a mining claim is situated within the limits of a
township the survey of whieh is in good standing, but where no
corner of the survey can be found within 2 miles of the claim,
after diligent search, connection may be made with a mineral
monument, which in turn will be connected with an established
public survey corner.

710. From corner No. 1 the suceessive boundaries of each loca-
tion will be run in regular manner, numbering the remaining
corners in consecutive order.

711. A lode and a mill site embraced in one survey will be dis-
tinguighed by the letters A and B, respectively, following the
humber of the survey. The corners of the mill site will be
numbered independently of those of the lode. Corner No. 1 of
the mill site will be connected with a corner of the lode claim
a8 well as with a corner of the public survey or mineral monu-
ment,

712. When a placer claim inciudes lodes, or when several con-
tiguous placer or lode locations are included as one claim in one
survey, the corners of each location will be given a separate
consecutive numerical designation, beginning with corner No. 1
in each case, In the former case, describe the placer claim
first in the field notes.

CONFLICTS.

713. When the exterior lines of a claim conflict with the
survey of amother claim, the distances to the points of inter-
section and the courses and distances along the line intersected
from an established corner of such conflicting elaim to such
bointg of intersection should be reported in the fleld notes:
Provided, That where a corner of the conflicting survey falls
within the claim being surveyed, this corner should be selected
from which to give the tie, When the same line of a conflict
is intersected by two lines of the survey, the tie will be given
from the same corner of the conflicting survey at both inter-
Sections,

714. When the lines of two loeations of the survey intersect,
only the point of intersection will be given on the line being
described.

715. Conflicts with unsurveyed locations will not be reported
tmnless excluded from the net area claimed.
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716. Surveyed claims owned by the applicant, in confliet with
or contiguous to the survey, will be reported in the fleld notes.

717. A connecting line should be run from some corner of the
survey to a corner of each conflicting survey, also to a corner of
each conflicting unsurveyed location that is to be excluded.

718. Connection will also be given to any survey, the record
position of which is within 100 feet of the lines of the survey
| being executed ; also to any other neighboring survey, the loca-
tion of which is not definitely fixed by the record. Such con-
nections will be made and conflicts shown according to the
boundaries of the neighboring or conflieting claims as each is
marked, defined, and actually established upon the ground.
The field notes will fully and gpecifically state how and by what
vigible evidence the several conflieting surveys were identified
on the ground, as well as those which appear to conflict, accord-
ing to their returned tie or boundary lines, and report” all
material errors or diserepancies found in such surveys, In the
gurvey of a group of contiguous claims where any corners are
common to two or more claims of the group, bearings should be
menfioned’ but once and the cormer deseribed as a common
corner in the claim first mentioned in the field notes.

MINERAL MONUMENTS.

719, When a survey is situated in a distriet where there are
no eorners of the public survey and no other monuments within
2 miles, o mineral monument will be established. The site,
when practicable, should be some prominent point, giving good
visibility from every direction, and the site should be so chosen
that the permanency of the monument will not be endangered
by snow, rock, or land movements or other natural causes. Its
position with reference to latitude and longitude should be re-
corded as accurately as the known data and the instruments
used will afford.

720, The monument should consist of a stone not less than 80
inches long, 20 inchés wide, and 6 inches thick, set two-thirds in
the ground, with a eonical mound of stone 4 feet high and 6 feet
f base alongside. The letters “U 8 M M " followed by the num-
| I ber of the gurvey in connection with which it ig established will
| be plainly chiseled upon the stone. The exact reference point
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will be indicated on the monument by a cross (x) chiseled on
the top. Any necessary departure from the preseribed material
and size of monument is to be explained.

721. From the monument the precise course and distance will
be taken to two or more bearing trees or rocks, and to any
well-known and permanent objects in the vicinity, such as
buildings, shafts, mouths of adits, prominent rocks, or the con-
fluence of streams. Bearing trees will be properly scribed
“B.T” and the bearing rocks chiseled “B R" together with
the number of the mineral monument; the exact point on the
tree or stone to which connection is made to be indicated by
@ eross or other unmistakable mark. Bearings should also
be taken to prominent mountain peaks, and the approximate
distance and direction ascertained to the nearest town or mining
camp. A detailed description of the mineral monument, with
a topographic map of its location, will be furnished.

CORNER MONUMENTS.

722. Corner monuments may consgist of the following material,
given in the order of preference:

(A) Tubular iron posts with flaring base, cement core, and
brass cap for marking with steel dies, of the type adopted for
public land surveys;

(B) A stone at least 24 inches long, set 16 inches in the
ground, with a conical mound of stone, 1% feet high, 2 feet
base, alongside; or,

(C) A rock in place.

If none of the foregoing material 1s available, a concrete
post, 24 inches long, 6 inches square, set 16 inches in the ground,
or hardwood post at least 3 feet long by 4 inches square, set
24 inches in the ground, and surrounded by a substantial mound
of stone or earth, may be used, Should it become necessary to
vary from these instructions, the returns will contain a full
statement of the reason therefor.

728. All corners will be established in a permanent and work-
manlike manner, and the distinguishing initial letter or letters,
corner, and survey numbers will be neatly chiseled or seribed
on the gide facing the claim. The precise corner point will be
permanently indicated on the monument. When a rock in place
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is used, its dimensions above ground will be stated, and a cross
chiseled at the exact corner point. Corners common to two or
more locations will bear the initial letter and corner number of
each location.

724. In case the point for the corner is inaccessible or un-
guitable, a witness corner will be established, which will bear
the letters “W O " in addition to the regular markings. When
i practicable the witness corner should be located upon a line of
the survey and as near as possible to the true corner point,
with which it must be connected by course and distance. The
reason for the establishment of a witness corner will be stated
in the field notes.

725. The position of all corners should be recorded by course
| and distance to bearing trees, rocks, and other permanent ob-
jects, as prescribed in the establishment of mineral monuments,
and when no objects are available the fleld notes should so state.

TOPOGRAPHY.

726. Note earefully all topographie features of the elaim, tak-
ing distances on the lines to intersections with all streams,
gulches, ditches, ravines, mountain ridges, roads, trails, etc.,
with their widths, courses, and other data that may be required
for mapping purposes, If the claim is situated within a town
site, all important municipal improvements, and the street and
block system, will be loeated for mapping purposes.

FIELD NOTES.

727. Field notes and other reports must be typewritten in
black-record ink, and upon the proper blanks, which will be
furnished by the public survey office upon application. No in-
| i terlineations or erasures are permissible, and no abbreviations
“*or gsymbols may be used excepting those shown in section 550,

it Chapter VIII, and as employed in the specimen field notes,
{ appendix, page 517.

728. The mineral surveyor will prepare and file a preliminary
plat on tracing cloth, drawn on a scale of 200 feet to an inch,
if practicable, in conformity with the specimen plat herewith,
the lines of the claim surveyed being shown heavier in contrast
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with conflicting claims. A copy of such calculations of areas
as are made by double meridian distances and of all triangula-
tions or traverse lines will also be furnished.

729. In order that the results of the survey may be reported
in a uniform manner, the field notes and preliminary plat will
be prepared in strict conformity with the specimen field notes
and plat, which are made part of these instructions. They are
designed to furnish all needed Iinformation concerning the
manner of describing the boundaries, corners, lode lines, con-
nections, intersections, conflicts, and improvements, and of
stating the magnetic variation, area, location, and other data
connected with the survey of mineral claims, and to prescribe
certain forms of affidavits for the surveyor and his assistants.

780. Throughout the deseription of the survey, after each ref-
erence to the lines or corners of a location, give the name there-
of, and if unsurveyed state the fact, If reference is made to a
location included in a prior official survey, the survey number
will be given, followed by the name of the location,

731. The total area of each location in a group embraced by
its exterior boundaries, and also the area in conflict with each
intersecting survey or claim, should be stated. When locations
of the survey conflict with each other, such conflicts should be
stated only in connection with the location from which the
conflicting area is excluded.

732. The field notes and plat of survey should not show ex-
clusions, or attempt to specify the net area of the claim. These
are matters for the applicant to state in connection with his ap-
plication for patent, and the notices posted and published. The
field notes should merely show the total and net areas of con-
flict, so that any exclusion desiréd may be readily made.

783. If any prior conflicting survey is not to be excluded by
the claimant in his application for patent, the fact should be
stated in a separate report filed with the survey returns, so
that the statement of arvea can be properly examined.

7384, The field notes should state specifically whether the
claim is upon surveyed or unsurveyed publi¢ lands, giving in
the former case the quarter section, township, and range in
which it is located, and in the latter the township and range as




428 MANUAL OF SURVEYING INSTRUCTIONS,

nearly as can be determined by the information at hand. “When
upon surveyed lands, the section boundarieg should be indlieated
by full lines and quarter sections by broken lines.

785. The title-page should contain the post-office address of
the claimant or his authorized agent.

IMPROVEMENTS.

736. In Revised Statutes, 2325, it is directed that at least
$500 shall be expended uvpon a mineral claim as a prerequisite
to patent,

737. In preparing the certificate of the value of the improve-
ments, the form shown in the specimen field notes will be
followed. i

738, Only actual expenditures and mining improvements made
by the claimant or his grantors, having a direct relation to
the development of the claim, are to be included in the estimate,
Labor or improvements, within the meaning of the statute, are
deemed to have been had on a mining clalm, whether it consists
of one location or several, when the labor is performed or the
improvements are made for its development—that is, to facili-
tate the extraction of the metals it may contain, (6 L. D, 222.)

739, The expenditures required may be made on the surface
or in running a tunnel, drifts, or crosscuts for the development
of the claim. Improvements of any other character, such, as
buildings, machinery, or roadways, will be excluded from.the
estimate unless it is clearly shown that they are associated with
actual excavations, such as cuts, tunnels, and shafts, and are
easential to the practical development and to actually facili-
tate the extraction of mineral. Mills for ore treatment, or
roadways, framways, or trails bullt for transporting the ex:
tracted ore from the mine, are not to be included,

740. All mining and other improvements on the claim will be
located by course and distance from corners of the survey, or
from points on the indicated lode line, specifying with particu-
larity the dimensions and character of each. The improvements
upon each location should be numbered consecutively, the point
of discovery always being No. 1, Improvements made by a
former locator who has abandoned his claim are not to be
included in the estimate, but should be described by separate
gtatement in the field notes and shown on the plat.
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741. The flield notes will show in detail the value of each min-
ing improvement included in the estimate of expenditures, and
when a tunnel or other improvement has been made for the
development of other clalms in connection with the one for
which survey is made, the name, ownership, and survey num-
ber, if any, of each claim to be credited, and the value of the
interest credited to each will be stated.

742. When a lode and mill site are included in the same sur-

vey, an expenditure of $500 is required upon the lode claim
only,

743, When a survey embraces several locations held in com:
mon, constituting one entire clalm whether lode or placer, an
expenditure of $500 for each location embraced in the group
will be required.

744. It is held in 85 Land Declsions, 361 (syllabus), that—

Where several contiguous mining elaims are held in common
and expenditures are made upon an improvement intended to
aid in the common development of all of the claims so held, and
which is of such character as to redound to the benefit of all,
such improvement is properly called a common improyement.

Each of a group of contiguous mining claims held in common
and developed by a common improvement has an equal, undi-
vided interest in such improvement, which is to be determineil
by a caleulation based upon the number of claims in the group
and the value of the common improvement,

There is no authority in law for an unequal assignment of
credits out of the cost of an improvement made for the common
benefit of a number of mining claims, or the apportionment of a
physical segment of an improvement of that character to any
particular claim or claims of the number, such an arbitrary
Judgment of credits as the exigenclies of the case may seem to
require being utterly at variance with the essential idea inherent
in the term “a common improvement.”

In any patent proceedings where a part of a group of mining
claims is applied for and reliance is had upon a common im-
provement, the land department should be fully advised as to
the tofal number of claims embraced in the group, as to their
ownership, and as to their relative situations, properly deline-
ated upon an authenticated map or diagram. Such information
should always be furnished in connection with the first pro-
ceeding involving an application of credit from the common im-
provement, and should be referred to and properly supplemented
In each subsequent patent application in which a like credit is
sought to be applied.
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745. It is also held in 86 Land Decisions, 551 (syllabus),
that—

A common improvement or system, offered for patent purposes,
although of sufficient aggregate value and of the prerequisite
benefit to all the mining claims of a group, can not be accepted
as it then stands in full satisfaction of the statutory require-
ment as to such of the claims the location of which it preceded,
the law requiring that an expenditure of at least $500 shall
succeed the location of every claim.

If the requisite benefit to the group is shown, or to the extent
of such of the claims as are so benefited, and the elements of
contiguity and common interest in the claims concerned appear ;
if the improvement represents a total value sufficient for patent
purposes for the number of claimg so involved ; if for each claim
| located after the partial construction of the improvement the
[ 1} latter has been subsequently extended so as to represent an
] added value of not less than $500, each is entitled under the
law to a share of the value of the common improvement in its
entirety, no claim receiving more or less than another from that
gource, participating therein without distinetion or difference,
and as to each the statutory requirement is satisfied.

746. The explanatory statement in such ecases should be given
in the field notes or affidavit at the conclusion of the descrip-
tion of the improvements included in the estimate of expendl-
ture, and should be as full and explicit as the facts in the case
warrant, dealing only with improvements, conditions, and cir-
cumstances as they actually existed at the time of survey or
examination.

747. If the value of the labor and improvements upon a min-
eral claim is less than $500 at the time of survey, authority is
given to file thereafter supplemental proof showing $500 ex-
penditure made prior to the expiration of the period of publi-
cation. The information on which to base this proof must be
derived by the mineral surveyor, who makes the actual sur-
vey, from a careful examination upon the premises,

748, Only improvements made by the claimant or his grantors
subsequent to the location of the claim are available under the
; statutes for patent expenditure. The public survey office cer-
i tifies to this fact and as the certificate is based on the report
of the mineral surveyor, the latter should exercise special care
to see that such improvements only are reported.
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DESCRIPTIVE REPORTS ON PLACER CLAIMS.

749. By General Land Office circular approved April 11, 1922,
paragraph 167, the mineral surveyor is required to make a full
examination of all placer claims at the time of survey, and to
file with his fleld notes a descriptive report, under oath, duly
corroborated by one or more disinterested persons and covering
the following items:

(A) The quality and composition of the soil, and the kind
and amount of timber and other vegetation;

(B) The location and size of streams, and such other matter
as may appear upon the surface of the claims ;

(0) The character, extent, and position of all gurface and
underground workings for mining purposes;

(D) The proximity of centers of trade or residence;

(H) The proximity of well-known systems of lode deposits
or of individual lodes;

(F) The use or adaptability of the claim for placer mining,
including the availability of water in sufficient quantity for
practical operations;

(@) Works or 'expenditures made by the claimant or his
eramtors for the development of the claim; and,

(H) The true position of all known mines, salt licks, salt
springs, and mill sites. When none is known to exist on the
claim, the fact will be go stated.

AMENDED SURVEYS.

750. Amended surveys are ordered only by the General Land
Office, and inasmuch as the conditions and circumstances pecu-
liar to each separate case and the object sought by the required
amendment are set forth in the instructions from that office,
and alone govern all special matters relative to the manner of
making such surveys and the form and subject matter to be
embraced in the field notes thereof, but few general rules can
be laid down.

751. The amended surveys are to be made in striet conformity
with, or be embraced within, the lines of the original survey.
If the amended and original surveys are identical, that fact
will be distinctly stated in the fleld notes. If not identical, the
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bearing and distance are to be given from each ‘established
corner. of the amended survey to the corresponding corner. of
the original survey. The lines of the original survey, as found
upon the ground, are to be laid down upon the preliminary plat
in such manner as to contrast and show their velation to the
lines of the amended survey.

752. The field notes of the amended survey are to be prepared
on the same size and form of blanks as are required for the field
notes of the original survey, and the abbreviation “Am.” will
be used after the survey number wherever it occurs.

PLATS.

753. The order of approval of surveys of mineral claims is
preseribed by General Land Office circular dated April 11, 1922:

The mining survey first applied for shall have the priority of
action in all stages of office procedure, including the delivery
thereof, over any other survey of the same ground or any por-
tion thereof, The survey of a claim which conflicts with one
previously applied for will not be approved until the survey first
applied for has been completed, examined, platted, and approved.

754. Chapter IX is devoted to the subject of plat making and
in so far as applicable will be followed. In addition, the fol-
lowing instructions relating especially to mineral plats will be
observed. The returns of the survey when filed in the public
survey office will be carefully examined and compared with the
records to determine that all conflicts with prior approved
surveys are correctly shown, that all connecting lines given
are in harmony with the record, *that all material errors
found in prior surveys are fully reported, and that the caleula-
tions of intersections and of conflicting areas are correct. The
final plat will be prepared on the standard form, drawn. on
a scale of 200 feet to an inch when practicable. (See Speci-
men Mineral Plat, Insert No. 4.) The scale should be large
enough to illustrate clearly the field notes, showing the, im-
provements, conflicts, and physical features described therein,
together with all courses and distances of intersecting lines and
1 connecting lines, where space will permit. Any topographic
| features described in the fleld notes tending to confuse  or
obscure the plat may be omitted, but as the copy of the plat
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posted on the claim is a notice to the public of the ground
appled for, all wagon roads, streams, and other objects that
may ald in locating the surveyed ground should be shown.
In case the entire survey can not be shown on the form plat
on a scale large enough to be clear, two or more sheets may be
used and numbered consecutively, each sheet bearing the in-
scription, “ Survey No. —eeee- v Nheet NO, ——caeuw " The last
sheet, carrying the certificate of approval, should be on the
form plat and the extra sheets on blank sheets of the same
width, and not longer than the form plat.

755. The approval of a mineral survey is final, no acceptance
being required as in the case of the publie land subdivisional sur-
veys, When approved, the plat will be forwarded to the
teneral Land Office for reproduction, and upon its return two
copies will be mounted: one for filing with the district land
office, and one for the claimant, together with a transcript of
the field notes, to accompany his application for patent. One
unmounted copy will be furnished the claimant for posting, and
an extra copy when a mill site is included in the survey,
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Administration and laws—Continued. Section.
Current practice indexed by reference to gection number, codifica-
tion of the publio land Imws—~Continued.
Sec. 100, Boundaries and contents of public lands, how
ascertalned : (1) All established cormers fixed In position
and rule for placing unmarked guarter-section corners ;
(2) all established lines fixed in position and rule for
location of gubdivision-of-section lines; official lengths
of-lines to be employed ag returned; (3) official areas to
be employed as returned, and similarly for aliquot parts,
Sec, 101, Lines of diviglon of half-quarter sections, how
rumn.
Bee. 106, Extension of public surveys over mineral lands;
subdivision of guarter sections by local surveyors.
See. 118, Burvey of private land claims when confirmed.
Hee, 120, Penalty for Interrupting surveys.
Sec. 121, Protection of surveyors by marshal of diatrlet.
Current practice, 108 to 1930, inclusive, indexed by reference to
the United Ftates Statutes at Large 9
45 Btat. 847. Purchase of metal or other equally durable
monuments,
36 Btat, 1099, sec. 67. Penalty for the destruction of survey
monuments,
45 Btat, 84D, 36 Btat. 884, 40 Btat. 965. Resurvey of public
lands where needed, and resurvey of privately owned lands
under certain conditions.
36 Stat, 708, 740, Selection of surveyors,
43 Btat. 1144. Administration, ete., transferred to field sur-
veying service.
44 Stat, 672, Field notes, etc,, of gurveys may be turned over
to the States,
Former practice indexed by reference to seotion number, codifica-
$lon:af #he public land TOWR. o 9
Bec, T7. Burveyors general, how and where appointed,
Bec. 87, Transgfer of papers and discontinuance of office In
case of completed surveys.
8Bec. B8, Devolutlon of powers upon commissioner in case of
digcontinuance,
Seec. 89. Free access to public records delivered to States, and
condlition of such delivery.
Admission of Btates into the Unlon_____ i S AR = s p !
Aliguot parts of sections, legal subdiviei - 161
Allowable limits (see index, Rectangular limite) ... 162,174, 224
Alteration. of marks on exterlor monuments from maximum to

minimum control under certain conditlons, or vice versa..-.- 157,

158, 162, 1063, 164, 168, 169, 171, 172, 188

On interior monumnents e . 225
Alteratlon or reconstruction of corner monuments; regard for

original location ; fleld-note recor@--.ca-cocccacmcccacan haea S0

S
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Section,
Altitude observation of the sun for azimutb ; adaptation of meth-
ods to public-land surveying practice; instrumental specifiea-
tiong; series required to guard against error; subdivision of

subject not alphaletic. e cce e R e B P — W = 100
Method emPloFedacecmm e e e mmmmmmm s e ssaitns 101
T 7 AR — o 102, 103, 104
Observing program, MOIDINE- e n e mm st s 106

Bame, AfteIMOON o i st s et e 106
Analysis of observing program.._---- A B 0 =i o 80 i e 107
Example, sun in north declination ; form of record ; specimen

form of reduction. ... . Jacaecaa e 2 e s i g S e 108
Same, specimen form of reduction e ma-cssmmiann 109, 110
Same, identical datn, specimen form of reduction for
BN i e o A L e o S e T 0 o 1 111
Example, sun in south declination; form of recordes-icea== 112
Same, specimen form of reduCtion - ccme-—e=demsm—— 118
Same, identical data, speclmen form of reduction for
IO e sttt 114
Same, specimen form of reduction for azimuth only.- 115, 116
Angle polnts....Guliiug loa e 280, 483,488, 445 (1), 452,472, 515
Arrangement and marking of accessorles s ... e 240, 446 (8)
Marks on-dron posts. . Lisoccliac ... Tt ichia ek it 279,440 (T)

Arrangement and marking of corner accessories, and marking
of corner monuments. (Sce index, Each ¢lass of corners.)

Artificial lakes and reservoirs will be located but not segregated. - 282
Auxiliary correction lMnese.. ol Louicis suces NPT Spu— 145
Auxiliary guide meéridians - 148
Auxiliary meander corners 232, 283
Arrangement and marking of accesSorles ccceicnicmmcaaina 344
b B e 1 | R S R S SN P 271
Marks on stone monuments 200
Marks on tree MODUMENLS oo oo e e b b e i 315
Auxillary standard parallels__________.._ .. A g ia . 145
Azimuth by Polaris at elongation ; equation ; example .. o 84
Methods employed, watch correction Known. - .eoceoee oo 86
Observing program “a " ; example ; form of record__.__ 87
Observing program *b"; example; form of record—..__ 88

Method employed, watch correction unknown ; ebserving pro-
BrA P A L e e i e 89, DO

Agimuth by Polaris at any hour angle; record of observation for
time required in fleld noOteS—me e ceen - e e iy 01
Equation; example, hour angle less than 90°-ccoe e —eee 02
Example in the use of the Ephemeris, bour angle less than &

P L ——————"— ————————
Iixnl:nple {n the use of the equation, hour angle exceeding A

L1 L L L o e AR
Ex;[;r:mc in the use of the Ephemeris, ll_t_uril_rlzk_‘tx_t—cl"““*: o

1990°—31——29
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Azimuth by Polarls at any hour angle; ete.—Continued. Bectlon, (
Methods employetl oo a oo oaae e il laasasiTaaies 06
Observing program “a'; example; form of record-.. .- o7
Obgerving program “b”; example; form of record-..- 08
Azimuth by the solar attachment oo o—mmeii onans 7
Design of Instrument - 78
Instrumental adjustments oo a—E L ns i)
Use of instrumente e o cacacamaascl 80

Tests and example; form of record
Azimuth by the solar compass; description of instrument, adjust-

ments and test —_____-c—o___ 82
Azimmth errors, golar attachment or solar compass, due to uncers
tainties elther in the sun's declination or the lattitude; elimi-

natlon : explanation, Table 22, Standard Field Tables ; example_ 83
Base line, method of survey, accuracy roluirel e caenus 141, 142, 148
Standard quarter-section, section, and township corners_..- 143
Bearing objects SR TTEETTRPRPRNIG 10 -G Tt S S P 319
Marks and fleldnote record. ol sl it 323
Bearing trees R 319
Blaze and scribe marks; overgrowth; surface marks. ... 200
Fleld-note record, specles, dlameter, and position - -—--cos 319 ]
Marks (see index, Hach class of COrmers)———---c-ouooe—oe 320

Principles to be obesrved in selection ; identification and pro-
tection after marking; marking additional trees... 800, 821,822

Ring count furnishes estimate of date when marked..- .- 800
Blazing true line through timber. ... 286
Center quarter-section corner, required in special cases....o.-.< 193, |

216, 224, 239, 408

Arrangement and marking of accessoriesiieitam ccauuuain il 842

Marks on iron posts e O e pemh 274
Closing section cOTNerSa e cccccammaam—m 172, 177,184, 185, 188, 191, 225

Arrangement and marking of accessori 831

Marks on IFon POBtE-ccmccmccmmmmme bl S b Ll SRt s 2066

Marks on stone ments. )

Marks on tree monuments. oo -——- J = 807
Mosing gubdivision-of-sectlon corners, required in special cases_. 193,

215, 224, 239

Arrangement and marking of accessorl ROl -— 845

Marks on iron posts W e 278
Cloging township COTMerS. o mcmmma—mmmmm o 146, 147, 151, 156, 191

Arrangement and marking of & ies e 431

Marks on iron posts ! 1261

Marks on stone monuments_ . —-ooo—---- " 283

Marks on tree monuments___oo--oe---—- 302
Comparison, field tapes with standard 15
Completion of partially surveyed sections (see index, Subdivision

of a township, this subJeCt) ceeecacummmmmmnammmmmmsnmma 210, 224
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B, Computations, relating te constvuction of plats: Bection.
6 Apportionment of areas In certain CASEB-cvomcecmacncar- 629, 642
T Arveas, in general, by method of double meridian  dis-
8 T OB e e e e e s il 692, 593
T Examples. oes T S 0 T O T IO LR I IPPIP s P ey 5694, 695
8 Areas, rectangular lots, neither dimension treated as 20.00
] e T 588
0 T IO D O o i e s it = sl s - i ei-- D8P
i Areas, rectangular lots, one dimenglon treated as 20.00
o, 2 Sauatard, ekl Ly 584, 586, 68T, GBS
2 BExamples— - s L it Astansadan 585, 589
Areas within irregular sections; sections containing meander
courses or broken boundary lnes_ - ce-aecca - 592, 593
33 D T DO i e o s i e i e - b94, 695
L3 Areas within sections having only one side irregular....--- 5690
k3 ] R T N OU T DU A PN (U G e AT 591
LD Latitudes and departures, balancing the closure, and posi-
23 tions by total Iatitudes and AePArturese e ce sntmamme 5674, 593
£] R T rr g e 594, 595
)9 ~ Revised areas shown in certain cases. . .- cooskdabe 629, 661
£ Convergency of meridians; corrections in closure to be applied;
20 equAtion eXAMPIO c i o il chald 129
Angle of convergency; computation of offsets from the tan-
22 gent to the parallel; explanation, Table 11, Standard
Flald Tablai i s e Lan nkeg usiaatefodmie 180
Closure, township exteriorsidec-Lss-lfavsalosboiudlosudas 174
Corners along irregular boundaries:
Arrangement and marking of accessories. o .o L ... o2 346, 347
Marks on iron post8o oo i Lol 279, 280
Mile cornerf....- CSPRER ISR I SRR DS L F T 472
Corners of two sections, method of establishment_ - 189, 225
Correction Hneg (see Index, Standard parallels) - - oo coco—— 144
Deposits ( AR e S il J i, ST LOSEISES 825, 827
Direction of lines, referred to ‘the true meridian; magnetic
needle ungualifiedly prohibited e 40
Drafting, relating to construction of plats: |
Areas and subdivision-of-section lines to be shown.._______ 581
Center lines of sections and quarter sections_ .. oo_—... 196
Compilation of drawingaedosdisd oedut siludiDae Jalied 572

Completing the boundaries and subdivisions of partially sur-
veyed sections; subdivisional lines of fractional town-
AP L SR BT e s i 216, 224, 225

Current practice, improvements in methods 570
Data along irregular boundaries . «aceocccacanaiiol 577
5 Data along township exterfors_____. el SAnd T Goiad 576
Directions and distances shown along section boundaries____ 561,

i 568, 669
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Drafting, relating to construction of plata—Continued. Bectlon,
Fleld drawings.-- bl ' - .. 286, 613 K
Development of map data 614, 615, 616
Fractlonal lots ——— — 197, 108 K
Fractional townships and fragmentary surveys; relation to
adjoining Areas OF BUIVEYS_ - o cocccacmmmcmccan== 578, 679, 680

Inking the AraWIge o ccacecocmmccmaccmammmmmmanmaaaas
Arrangement, spacing, and safeguarde
Letterlng Lo lodoainaasculodl e ca s hemindadaan
Certlficates mom e ccccccncsbcnicnncsnsnncncsn
Geographic names
Sample alphabets and numerals,
Btylea and gages—--

Tabular Athececceceemecmmcocammmmemmmms oo dea= E
Titles, and subheadings. . i clivaucailicmmanansax
Locations by balanced total latitudes and departures-—..— 674, 698
Exampled ficiiiciibabiciodivnmcidacansnasaaa sl no4, 605
Offset lines not BhOWNo Ll Lol oo lllalo i icbmmancmnmmame B76
Meander lines 229, 569, 605, 606
Plin of lotting. =20 4] 3 582
Plane projection._ < - 678
Outlying arcas relating to former plats.ceeeeimuaccomnan= 5683
No- additional outlying areas shown on new plats..__-- 214
Scale, and dimensions 0f sheets——_ o oooomaaa- 671, 601
Topography i " 2 eod
Coordinated cadastral and topographic surveys. 616
Develor it of hachure from form Mnes__ . caeooo- 013
Map features in black N 605
© Map features In colors o —omeacasida 606, 610, 611, 612

Map features should not obscure or Interfere with base
drawing ; transparent overprints required on difficult

drawings 603, 604, 005
Preparation of overlay . ————- - ¥ PRIEE i
Example. (See Insert No. 8.)
Reglstrationa e c e —noaed LT I-Y PR VT T TR 808
Separation of COlOPLL soionboimimo e 808, 609
Special overlay for timber in certain cases. .- 606,
609, 612, 616
Rellef ordinarily shown by hachure.. ioc—.-s--= 605, 606, 610
Summary of requirements. .- —co-ioaoo-- u 236
Bymbole &e i S s - dataid sdalsn nmbaldut - cudas 602
Timber 605, 606, 609,612, 616
Water surface and drainage features._.. .. ... 605, 6006, 611
Elongated sections i glbeus | 498
Creation of new half townships under some conditionsoi--- 600
Numbering of sections 501 1

Lot numbers 200
Monumentation of survey, including special sixteenth-section

N T L ruy, [ ——— Tl 499 1
Procedure to be given in special instructionS.o————eme--oo- 503
Situation within the interior portions of townships. .. .-- 502
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Sectlon.
Lphemerls of the Sun and Polaris, and Tables of Azlmuths and
Altitudes of Polaris, a supplement to the Manual. .. i .. 13
HEqual altitude observation of the sun for azimuth; equation em-
ployed ; exact time and latitude not required-—o—cicoeeconn 117
Method employed ; serles required to guard agalnst error-... 118
Observing program ; plan of reduetlon oo oomoaaennn 119
Example ; complete analytical reduction ; form of record_.:.. 120
Same, specimen form of reduction by, and explanation of
Table 22, Standard Fileld Tables. o occcacoaoiaa. d3 121
Same, reduction to sun's center and verification by independ-
ent analytical ProCeBS——----com—cdamemsma—caobocsman 122
Same, verification of differential azimuths 124
Erroneously omitted Arefd . . oo cccomcomacaaanmaaae 5, 228, 511

Accretion, considerations involved--c—n-= . 'b11, 512, 519, 520

Definition and jurlsdictlonescememscamedisemibisasia 520
Angle points of record-meander courses are ascertained, and
points monumented. cevocsaomcn—csmm————————————— 223, 615
Applications for gurvey, and fleld examinationse-ecoeoce-as 514
Completion of partlally surveyed sections (see Index, Subdi-
vigion of a township, this subject) sececmsimmanaian 216,223, 224
Brroneous omissi T nr—— . bbb linid - - Bi13
Examples, illustration of practice o mmmccccaaaaan 621
Crooked Lake und Bear Lake Case:
Field examination showed two lakes ingtead of one- 528
Merits of ClBO- e ca==— R T T ——— T i O La 528
Burveying procedure ROE—— " 520

Ferry Lake Case:
Field examinatlon showed location of record-
meander courses at great distance from actual

PR i i o i s o o o s BN 525
Merits of case, court’s opinion.. 526
Burveylng procedure . ca-ceeeasa== 627
Moon Lake Case:
Fleld examination showed no body of water ever
present. as represented_ o .. PRPRE ST Yy SO 522

i,
Burveying procedure. .. oo beudssiibnecs PRI L 524
Meander line is mot & boundary in the usual sense, but it
loses this character in the event of fraud or gross error- 228, 612
Plat constructHon e ccccarnencsescncesass T ot b i 516, 519
Memorandum ceesemesa=ea=s S ee LId 6 e it it —- B17,518
Restoration of lost corners, broken boundaries; reestablish-
ment of meander courses (see Index, Subdivision of @ town-
ship, fractional, fragmentary, or partial surveys) --- 228, 880, 515
Erroneous meander lines (see index, (1) Completion of partially
surveyed sections; (2) erroneously omitied areas; and (3) re-

establighment of broken boundaries)—-ee-—e—--=-- ssada-ned T 228
Error of closure (see index, Rectangular Wmits) o ccmammec-s 162, 174
DD O e o e e m e i s 284
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Bection.
Lividence of location of monuments controlling over record of
directions and lengths of Mnes. . .ol oo docaacis 10, 134, 237, 564
Field notes :
Abbreviations ... eswdbivo Judculidol duig b 3ansa Ll 650
Cortifionben.oabcue louieal Lo liGal Jalisi o S BBT
Classification, land, soil, and timber (see index, Lﬂm& clagsi-

i i S S i e i LA, D L SRR il
Compiliation«of: final srecordislocius Ll ol Jouuaale o8l 546
Field-note record—

Forms! of recoedilisad Jul Jolaad Jouue Ul o T U] U F TV itli]
Bpecimen field DOLEE- - v cwcaaaedIiLlUL L ~...'bh8, boo
Bummary of data and objects to be moted________i:_ JlL 236
Fleld notes and fleld tablets, definition of terms.. . oo ___._ B42
General deseription of area subdividedooe oo oo 656
General plan and requirementsioslUloluldlisdedudidaald 541, 663
Infex: diagPamanaii o8 sudifec. scbu SI0LUIUed 18, R UNS0-25E i E]

Introductory descriptions, explanations, and record of tests
of instrument __ ais Jual Lus JSordus el S0l sl B2

Monuments, descriptions relating to initial and cloging lines;
description if monument is reconstructed L ________ .0 it}
References, if description has been entered in current

itii
i1
549
Record entered in fleld notes (see general index, all sub-
FOOIDY i il liiinin it DAL FOSL B ST e h51
List of speciflc requirements and supplemental index._. 553
Redord entered in fleld tablets.. o llul Lo ... - b4s
Responsibility for records, supervision ; conformation to gen-
T T T WP e

Specimen field notes oo oli ool lUEL L Lol
Authorized methods of survey_.----
Iforms of record and supplemental index corner moenu-

ments and miscellaneous forms of record-_—.__ ... : L]

List of specific requirements and supplementdl index.. 553

Summary of data and objects to be moted .- .. . . V988

Mitle data ; examples of forMavseailuaotEl IULIRITNG L un 546

Examples, miscellancous classes of surveys_ .o - 4T
Governing township boundaries; rule for plucing excess or de-

ficlency of PPN I ———— . L] () N ETILETo 187, 161

Guide meridians, method of survey, accuracy required. ... 141,142, 146

Clogings, retracement of and connecting measurement on b
standard parallels ‘'of baseline. _cooioo o iloiioioadeas

Closing township corner 146, 147, 151, 15606

Monuments marked for minimum control nnder “eertain  con- o
AitIOnela i £ Slo sl a U Ll Ll UL A e s s i

When surveyed from north to south___.__o.ol.-- . Leadfmine 147
Historleal review of laws (see index, Rectangular surveying

YIROML s o e i e o i e s i e s ML L L 8,78

_



INDEX. 443

Bection,

Horlzontal angles, method of repetitions by traunsit 36
Impassable objects, BState, reservation or grant boundary, aund
large meanderable bodies of water, restricting subdivisional

U L 7 ———— PRLEET i aahuiSi0
Improvements on publlc mnds___ i - 236
Index errors of verniers; fleld-note statement - -l oo 83
Index of marks employed on corner monuments..__....s. i 21958

Marking corner monuments (see index, Hach class of cor-
ners).
Indian allotment SUEVEYSee.eaw. s o SO Lt e oS itla- aalidy 466
Center quarter-section corners, sixteenth-section corners, and
corners of lower Order——de—tecraceccccamcobbnitmanans 4068
Lands bordering meandered bodies of water. 471
Limited dependent resurveys, fleld-note record and ].lluls
460

ERBRCOT i o tpmin onsion i pn siiioni PR ) 1= . VAN =
Marks on monuments..
Btatus  AIAZrams- - coiace i imm e e

Units of less than quarter-quarter Sectlons waoeiotecaoodoaa 470
Instruments, descriptions, forms of record, methods, require-
ments of fleld-note recordamame-ea==a= B S e et i i 41, 553
Approval and test ; fleld-note record final testeloco .- 42, 46, 653
Solar transit and solar compass methodsno._ FRNLL N, fiia 45

Interior quarter-section corner. (See Index, Center gquarter-
section corner.)

Iron posts, adopted generally for corner monuments ; description ;
exceptions ; sizes as employed for several classes of corners_. 289, 242

Marking, and setting In ground .- lacdllcdesdlocaclcas 243
Marks. (See Index, Fach class of corners.)
Memorial required under certain conditions... ... Loy L PP 827
Pointh 0N TOCK OULLTOD - v e e e OO SR —oau 247, 847 (a)
Support In stone mound If needed 246, 327
Year number and orientation maavil 259
Islands (sece Index, Meander HNes) - cee oo Zol 226, 2:):
Lakes (see index, Meander lines) .- -=ax288, 27
Land classification, drainage, mineral, relief, soil, timber, topog-
s R T b oo R SR A S ST 7« 286
Forest trees reflect their site conditions in relation to ‘drain-
agesctanllislicodsad Bagaealds g - 227,585
Salt marshes bordering coasml BEBRA. sokl suodoand sl 532
Soil classification 230 (3] 238 (20), 636
Origin, ‘and relation to plant life. - ccmoean ocsiaou_ L 539
Outline of properties. . occoccoa-ao e g <. B38

Purpose, and relation to other conditionss.___ " 537
Soll type, example of classification . ____.c_ o co_Llo ' 540
Swamp and overflowed lands._._—. Ll 2asL 8% 4, 236 (10), 530
Ascertainment of conditions at date of granting act__-' 536
Riparian rights are not applicable- - oo ccccmmaao - N0538

Rules of procedires uivaesebne oo mmmmen cmaochl 534




RN MANUAL OF SURVEYING INSTRUCTIONS.

Land classification, drainage, ete.—Continued. Section.
Tide lands mlaiu aad 3, 530
Charncter as recognized by the courts; tldal areas are
not subject to survey as publle lands.. ...y wabodaus . 531
Latitude, a factor in all solar and stellar ohservations 73
Altitude observation of Polaris at any hour angle: equation ;
example ; form of record; observing program : use of table
given in .the Ephemerisusiy_ Jsiicajae_UiuJoiie 76 (a), 133 (a)
Altitude observation' of Polaris at culmination; equations
example; form of record; observing program______. ... (]
Merldlan altitude observation of the sun; equation; ex-
ample; form of record; observing programo.__.________ T4
Meridian altitude observation of the sun, combined with the
sun's-transit observation for apparent noon..____..____ %
Latitude, differential within a township; explanation, Table 2, |
Standard Field Tables 133
Legal ‘subdivisions, aliquot parts of sectlonS—.. ..o oibedieois 161
Lengths of arce of the earth’'s surface; explanation, Table 16,
Btandard - Pleld ‘Tablesuunllau 2ol il e U oup Gaud soak Judil 132
Limits, for alinement, measurement, and closure, regular sections ;
for ‘position, township exterlors__._ 162, 234
Table of latitudes and departures and closing errors of town-
ghip exteriors- 174
Line trees 230
Lottinge of new areas not to be shown unless control s provided
by survey and monumentation a sl 214,215
Mugnetic Bectinatiohs soocdn Unmaoe sud Lo ivus s sarls iy 286 (19)
Use of needle prohibited el i e BE L 40
Manuals ‘of Surveying Instruetfons_ ..o ool zolul oody _olu 11
Marking corner monuments; identification of position by letters,
figtves, Yrooves, and notcheseo . LOUOLL BSGT L0 S0l 250
Index of marks employed 258
Iron postg, year number, and orientation. .. . L ioioou_ oo 259
Maskifig tools . . Lo Soollsoteudd sedesodbosolal gl 2560
Marks. (See index, Fach clau of corners.)
Stopeqmonumentel ke albd, uaols. aea ol Jouleslival 281
Tred SohOments oo Sl o o R lGia Sl 297,298
Witness corners. 267
Marking lines between corners ; blaze and hack marks ; line trees;
marks relate to true line only; methods and requirements;
undergrowth_ ... _2 Lo 235
Meander corners 140, 143, 151, 179, 228, 233
Arrangement and marking of accessorfes- .. .. L. coouddo- 341
Marks on iron posts 273
Marks on stone menteisslisaslo Josigmezn bkt Lamea 205
Marks on tree monuments 314
Meander lines; mean high-water elevation, legal definition, loca- s
tlon'a..o - e

Artifielnl lakes and reservolrs will be loeated but not segre-
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Meander lines; ete—Continued. Sectlon,
- Auxiliary meander corners_.....i. i £ s L i -~ 282, 283

Bank line marked by action of water, explanation of con-

trollifig - ehogrpmrestam Latlug. Lol vl et Ju PRS- ]
Distances across water, fleld-note Tecorlae o oo ouicaieo o 228, 233
Iglands, ruleg for survey and mecandering and for sscerlaln-
ing their location ; dite of formation of iglands to be con-
gldered when found in navigable bodies of water and in all
feagmentary surveys; fleld-note record: subdivislon--.___ 233
Lukes, rules for meandering and for anscertaining their loca-
tion if ‘entirely within a section. oo ooloo ol iiusuacs 232
R e COTTIRL S o G bl L B AT G S e 228,288
Méthod of surveying meander lines; accuracy required; fiold-
note record ; objects to be noted—-_- —— 230
Navigable watebsliv Laletimendloel lupilodogs o gl 8
Rivers, rules.for meandering - — - oo udllliaaial 25
Bpecial meander COPDETB mecicemmccacoaae JhlallElL 232, 283
Upland within swamp and overflowed ]l'LI‘l[iB to be traversed
butmot segregated as andslandoli uaor oo cosso ooul 288
Use and purpose of meander lines, legal coneeption. 229
Mean high-water elevation (see index, Meander lines) 226
Measarements, by long steel tape ; reductions to horizontal equaiva-
lents and differences of elevation ..o oo looiide lodusy s |
Example, using traverse tableguo_____. __ . ool olill 18
Diagrams for reductions.. . cucimiue, Juwiii.ta bounlebug 19
Hxzample, using dlagrams . 20
Rolisbility an@-eficiencyr: cotideeie bl JLes Usuuiluieyl . 21
Measurements, by stadia; fleld-note record; reductions to horl-
zontal distances and differences of elevation ; specifications for
rods and limitations; tests of stadia-wire interval._: 22
Example, field-note record, ratio 1: 182 llwlicis 29
Bame, ratlo 1 :3100. ..o sutulienoia. . Golsy 33
Hxample, general statements in fleld notes z
Iixample, test of wire interval, ratio 1:132_ 7
Beme, ratio- 321000 te il Do saal i et sondill 22
Ixplanation, ndamtﬂtiou to  publie-land surveying practice, |,
rafio ) cURD. | _ooe, ewaiy Ju 2l = 26
Same,: ratio. 19300 suss ol st salanla tags So salaadudy iy |
Exzplanation, Table 5, Standard Field ‘Tahled; feld-note
rebomd, essential detailsoohdyu  ci.baciias sl o 28
Nzplanstion; Table 6, Standard Fleld Tables . . _scii .. 25
Recapitulation, approved. practice e omaae U0l I0GL e 30, 34
Trigonomeirie notatlon and@ equations .iu__olii_ dul 24
Meaasurements, by trlangulation, methods, and reguirements: of
Beld-note: TetoTlam ce e e e i i S UC R IO sdugou a5
Angles by method of repetitions. o s sa el cudl golleuiy 36
Adfgles: to be balanced. . ... _lsbiloze 1 _sagllacil a7
Base-line measurements gl an
Examples, showing forms of field-note record. - 88

Recapitulation, approved practice______________ __ ____

a
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Bection,
Measurements, requirements of fleld-note record_..._.__ 16, 17, 85, 6553
Memorials (Aeposits) —oeio o ciooeiooiiione. 825, 827
Meridians and base lines, initlal points; maps thereof; table of
latitudes and longitudes i e 5 e i i 138, 139
Meridional section lines, parallel to the governing  township
boundary ; explanation, Table 2, Btandard Field Tables_._____ 131
Metes-and-bounds surveys of irregnlar tracts-iiccd eaio L Jdu T 479
Mineral segregation surveys (see index, this subject)..____ 504
Segregation of appropriated subdivisions within independent
resurveys (see index, Resurveys, independent method) . ____ 445
Mineral segregation surveys e S G04
Connecting lines, and traverse of boundaries of mineral
O st e e ddnidn it aouahifin. » Siidony. sdar 006
Lotting of agricultural land is principal objective. 505
MO ALION. . it i e e ARG Gt S8l B e il
Flat construction .. e e e i i e i 510
Procedure regarding survey of mineral elaimo_.__________ 509
Retracements, and restoration of lost corners under certain
conditions of distortion or obliteration of - sectjon-line
boundaries.- e e e i 0 R e L St B08
Mineral surveys :
ANRAAPE SRV OYE oo i AL, ik SO RSSO it 750, 751
Applications for survey. And-OBdercsuciast. seldai - WeEEEi . . 686
Appointment of mineral BUIVEeyOrs. ..o 671, 683
Applications and qualifications R.i'" 072
Appolutment and bond effective when accepted_ . ___2L 679
Compensation for professional servieesi._. ..___..... 681
Limitation of professional services__.._ ... __._____.. 682, 688
Professional. distrieto o afo o o sdoie oiidie ot 673
Reappointments L 674
Buspension of appointments, 677, 684
Bond required of mineral PUXVEyOrILssiudads Laustes adaaug 679
Blennial inquiry < @76
Failure toicontintie bondaim oo woiif e dive ool 676
Liability continues effective. u iulll 080
New bond required after four . NS VY N T 678
Boundaries of each claim to be ascertained-. . ..o __...__ 095
Amended loeation eertifieate ... ... ___..____._ 702
Boundaries confined to locatlon__.__._____ <--. 096, 808, 609
Fallure to show discovery or to mark boundaries of
location pum— u T01
Locatlons prior to May 10, 1872.__.___ .. .. .... malil T08
Closure .of boundaries T04
Computation sheets oo oo ooo o T28
Connecting lines to corners of conflicting surveys, and to
locations, if excluded 718, 117
Clalms under same ownership. .. .. ueoodocms oo oo 716
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Mineral surveys—Continued. Bection,
Connecting lines to corners of conflicting surveys, and to
locations, if excluded—Continued,
g G T SRR R . |
Two locations of same survey._.._______ 1
Unsurveyed locatlons oo iil Uil 20 L4 BUu 5 S - 15
Connecting lines to corners of neighiboring snnvvs 1
Connecting lines to mineral monument or subdivisional

COTNRr cmmmmnd DL DL D B, s LS SCodun JOUIREd TOT, T09
Cornerof - mill sitecwincocsubnae_bnec nodturgsn: =5 T11
Nearest record corner to be noted or gecounted rm____ TO8

Corner monuments, establishment. . oe oo o _ L 00 _ 723
Bearing objects and trees. T25
ML Akt TR S aL T
MAIR e e e A i P deeen ) 71+ T22
WiItnoag corttril o s e o S S i, SRRREET T24

Deposit for cost of office work._ 687

Direction of lnes._._. 691

Dscovery poloto_ . _________ . To0, T 740

HEmployment of assi - . 6RO
Ouths cuninmnan- e e o e i B 6S8

Meld-fote resdtliuiaisl ool oo o sl n TEE TR S T3
Address of claimant 5 745
Amended gorveys_ o . 751, 762
Areas to be shown or reported -2 . cao_.._. 731,732, 783
HAPrOVeIments s o Ui 200 JETUCIR . B0 0y 740, T41, 746
Lode- Hiecuoaae o dUTRA B S0 208 704
Nameg of locatlons and survey numher 730
References to subdivisional survey.-_-... T34
Specimen fleld notes___. FEEITL M AN ST T29
PoboRTa Yy L S e LU ML EIE T4

Improvements (or ‘development) ZL_ 2 0L JLET M ULT L 736
Certifitats Sass s i S e vt s e et LIUSEL A TG a7
Common improvements_ . _____T____L____ T41,6 748, T44, 740
Labor or improvements (or development), definition__ T38, T30
Toeation-to be apcertmined. -l Lol nall U0 gog 740
Mill site included with Tode elatm________. T42
Nem BETig oo tolfa feduie s iasa oo iy 740
Report to be made if improved uu(]f‘r abandoned loea-

B o e o e R e N T ] T40, 748
SUpRIONTR]L - PIOOL . . e B L i st T47
WA O e R R T e 2 L e L T41

Length and width of elatm___________________ e g b 704, T05

Lode<line position to be recorded in fleld nofes' and shown

apon plat—______ g e g g i T04
R O T o e e s S $ 252 S S S
Megnetie vaflatlon = - 0 T L Logl L CTC 692

MentuPaERA T O FINNEE, & ¥ 0N S W DT T A 890
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Mineral surveys—Continued. Section.
DI A s e g i TS0 s MRS e S0 s s 670
Appointments ... T wlisn @71, 878
E T T TR S el 736
Locations prior to May 10; 1872ueee Sesvaonul ol 703
Locations to be marked. ... wodieset dusesmans o Lithe]
Restrictions on mineral BUrVRF 0P ouis il i e a 684
Mineral. monument, establishmenteesbte oo oo. . 719
Bearlng objects and trees, topographic map_. .. ..o 721
Construction and MATKE. _ o oo oobe fiiu b e T20
Mineral surveys
DB ADA IO simrsstoion o S A e SRS . 5
Numbering of corners
Contignuous claimg

Pk st i b b s iraasinian sl i skt de T11
R N T SR AR a7 712
Placer claims, descriptive Ieportiu. s —wuiv-—cocee oos cons T49
s O Rl s e ittt e 728
Amended surveys 51
ADITOVEL 5 st g s 1 mirir SO st dnbaimataiin 560
Certificate 54
Detall to be shown 754
Disposition T65
LR e P 704
Order of approval 758
Specimen mineral plat memmemnen 104
Subdivisional survey to be shown..._________. __.__.__ 734

a3 1 S0 T " ~te 697, 711

Topography — - 721, 726, 764
Monumentation of corners; durable construction required ; per-

manence of legal status attaches to acceptance of BTV Y s 287

Accessories and witness corners (see indexes, same subjects). - 240

BRI TIOTD. POCON. et e e iyl s - 241

Marks.. (See index, Fach class of corners.)

Regulation, monuments provided - oo o 239
Monuments on rock OULCIOP - - oot oo e 247, 847 (a)
Mound of earth omitted in current practice. -~ 329
A O ey R 326

Omitted under certain conditions ; marked stone deposit or

other memorial to be supplied - oeoeeee 327

See index, Each class of corners.

Navigable waters, sovereignty within the States; tide lands and
beds of navigable waters not subject to TN O el s oy 3
Numbering, townships, sections —— ot 7 180

Fractional lot8eameve e --== 196, 199, 200

Lot numbers not to be duplicated within a section. ... 224
Observations for time, latitude, and azimuth; adaptation of

methods to public-land surveying practice ; recapitulation.... 29

Observations for time, latitude, and agimuth; comparison of
methods ; verification of results .o o oo . ______ 124
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Section.

Obgervations for time, latitude, and azimuth ; conventional nota-
tion ; equations or formulas; general statement ; requiremeunts

of fleld-note record; Standard Fileld Tables  ccces-lo-iiiciaa 47, 663
Analytical notation, with diagrams, examples, and symbols
employed—

Approximstionaiicec.. o daviaeas amnlilal- beate o e oo 48
Azimuth ; reduction to the sun's center; examplec_ oo 55
Declination of the sun or Polaris; examples-cacicacanaai.o b4
1 1a T L PSS T FI V. . T11 E1 P S b2
§ 0T L ) e -5 11 sy b 2ellT. - 5a
Observed vertical angle, and reduction to the sun's center.. 49
True vertical angle ; correction for refraetion ; correction for

the sun's parallax; examplessici o sotde & sove-uapeiiut 60, 58
True zenith distance; examples T — 51
Obsolete corners to be connected to mew monuments; former to
be removed if useless, or preserved under certain econditions;
fleld-note XeCOrd o e e e da i ma . MRS TT P Ps 163
Outlylng areas (see index, SBubdivision of o tmmrdnp, completion
of partially surveyed Scolions)--c-coiacaacuas M s i dl - 216
Parallels of latitude ; tangents or great circles; relation of 11[1\“;_ 125
Parallels of latitude; establishment 125
Selar i method $:Aimitationsl. | alisualesn ~suhsiidbe- Suun - 126
Tangent method; explanation, Tables 12 and 13, Standard
Field Tables ; necessary objectionS e cevoicccacomaccan 127
Secant method; explanation, Tables 14 and 15, Slnndurd
TField Tables: this method generally recommended.-_.--. 128
Pite: charvacteristics; favorable conditions essential (see index,
RBach eclasa of eorners) 328
Bpecifications e e 320
Plats, construction of fleld drawingfeccesocacaas e i - 280, 614
Plats, in general—orviginal surveys:
Acceptance completes legal status of BUIVeY-coo-iooivas 5661, 620
Annullment or disapproval is, in effect, a cancellation of
BULVEY o i i o om0 S — PE— - 563
Base drawing (see Ingert No. 2) oo o ccmmmmmm e s memmmme 569
Certificates ; jurisdiction, approval, and nct'tpmncr' ______ +,620, 624
621
Coples for public, and certified COPIeS. s cmcmmmmcme—nman 622
Deseriptions of publie land, for identification, relate to offi-
PATTIR ) 1) A ——— e T SRR R LR S 562
Detail of directlons and lougths of lines and areas.---- 236,
5661, K68, 560, 681

Connecting 1inesa cweou= eeee 168, 100, 232, 233, 254,601
Disposition of orlginal, duplicate, and triplicate-.---—--- 622,.623

Overlayceemmne- b it i s i i e S RS -1 024
Fragmentary SuIVeySu-m««weemeswe== TP e - o, 639

Areas, lotting, and seale . ee e m e —————— 641

Certificates and memorandum- . o-cooa- PRy N 643, 644




450 MANUAL OF SURVEYING INSTRUCTIONS.,

Plats, in general—original surveys—Continued,

Fragmentary surveys—Continued. Heetion,
Correlation with original_______ D P T L ¥ ST 643

Detall of directions and lengths of lines and topog-
raphy. . sl Aoaliziag 643

Eroslon and accretion subsequent to original survey, re-
vised lottings and areas prior to disposaliiiosog.. G642
Extension of former surveys and authority therefor____. @40

Plats of fragmentary surveys as distinguished from sup-
plemental plats....... o e o 1 LU 626, 627
Titles and o T 668
Geographic ammes.) ot nitoubie: faa stuas naiiaas baoceed 617
Mineral plats (sce index, Mineral SUrveYs) Loos Loll B e 754
Outlying areas relating to former plate. - sudlouu o' hH8a3
No additional outlying areas shown on new pliats 214
Purpose and relation to BUTVEYoobasono oo 193, 194, 210, 564, 566
Specimen township plat (see Insert No. ) saaleau. L. bovooi ilil
Tabular data...._._ i S ———— . THTMGIE 5 |
Titles and sublieadingse . sudelodbdul . 2alol_ sas) wpess G618, 668
Points in inaccessible or insecure- placesialiong Suganane wlloiin 260
Points In roadways___.___ TN L ST TR TN ST TR RS L B T Y 249

Polaris at sunset or sunrise ; method employed ; settings in agi-
muth and altitude; explanation, Table 17, Standard Field

Tables ; examples in the use of the Ephemeris-_..__.... 99,133 (a)

Polaris, the North Star; accuracy of observations ; diagram of
constellations ; explanation of diurnal circle; naked-eye identi-
fAeatlon wowdiduuaeusas. 2 0asagen e divn o LU S a0 Llads

Conversion, mean time interval into an equivalent sidereal
time interval, or vice versa; example ; explanation, Table
19, Standard Field Tables._._

Elongation, Greenwich meridian._ el

Elongation, loeal meridian ; examples ; explanation, Table 19,
Standard Field Tables; reduction for latitude. .. ____ ATVOSSY

Hour angles at elongation, variable, and azimuths ; explana-
PUON DA LRI M e gt msrseesemcmrme . — e

Hour angles, definition as used ; diagrams ; examples ; valus
At lower culminationi . . ... .. ... __ dlauilizy

Mean time hour angle at elongation ; equation ; example..._

Upper culmination, Greenwich meridadiol Lelaug sl oniug

Upper culmination, loeal meridian; example ; explanation,
Table 19, Standard Field Tables.._._ SEST—— b bl

Principal meridian, method of survey, aceuracy required... 140, 141,

Publie lands, acquisition of title, outline T
Public lands, disposal of title, constitutional authority and laws__
Public lands, jurisdiction in reference to survey and disposal of

title et P =
Public survey offices, location, active public-land States_._______

(1]

63

64

66
68
61

62
142
1

2

]
1
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X Section.
Quarter-section corners._——..- 140, 151, 177, 178, 184, 185, 217, 218, 220
Arrangement and marking of fccesgories. oo e ooeoion 339, 840

271, 2712
203, 204
212, 313

_____________ 164,

168, 169, 171, 172, 188, 217, 218, 220, 225

Records, fleld notea and plats, where flled, by. Statesliic ol . 1
Rectangular Hmits, regular sections ; for alinement y for measure-

mient. s forcolhmarecs foavtet i ivea Tnooas Al Ssoreeseig 162, 234

Township exteriors, for position_. oo oo Lo _ Lol .__ 162

Same, for closure.__..____ it bk S LG LD S T 174
tectangular surveying system, general rules : (1) Al established
lines unchangeable after passing of title; (2) ldentifled monu-
ments control over recarded directions and lengths of llnes:
(3) rules for location of sixteenth-section corners; (4) rule for
locatlon of center lines of regular sectioms: (5) rule for loca-
tion of center llnes of fractional sections; (6) lost or oblit-

erated corners to be restored to original loeations______._. -z52"'10, 134

Reetangular surveying system, historical review of laws____ ... Li]

General Land Office, Department of the Interior; marking of
corners ; position fixed for all unmarked subdivision-of-
sectlon lines; protection of surveyors; townships, sections,
subdivision of sectiong, and fractional lots___ ool o]

Rectification of defective exteriors before subdividing (see index,
Township boundaries, termed defective under gertain condi-
£ 17 S S T 163
Refraction, in genith distance, in pelar distance; corrections for
barometric pressure and temperature; explanations, Tables 20,

21, and 23, SBtandard Iield Tablés.we ceocoaillioeeccaied. 56
Restoration of lost corners:

Adjustments to latitudinal curve___ oo ______ 373
Applleation of contrel for latitude or departure of fixed

points, or lineg, or rule of proportionate measurement.. . 359,

361, 366, 385

Broken, bonndariet, . uee b ls ok s s gth agaa i il Dagw 380

Corner and monument, definitions 249

Exlatent cOrnaPab-ssms soos-snal vt s tanaidedaapil . - 350

TAOBE  COTTIRE m e o e s v TP M i S R B o 360

Diserepancies : )
Directions and lengths of lines 362, 866, 352
Evidence of monuments. ... ssucode ealbbse sudsabnd - 364

Identified positions can not be disturbed__. 363

Record of topography. - 358

FL8 70 et e A . 361
Double proportionate measurement :

Corners 0f four toOWRBDIPB.ccecmm—dsummnn Lankease 508, 870

DRI - o oo e v ; I gy R 369
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Restoration of lost corners—Continued.
Double proportionate measurement—Continued. Section.
Interior corners of four sectlons.ui_ .. _Loo Lo ... 870
Method - SR S LU 84a7, 368
Record distances In one or two directions_. ... _.___ 471, 382
Evidence, relating to monuments and established linos. .. .. 852
Accessories. oo oo SR R O SRS U0 o g 353
Blazing through timber, line trees, recorded objeets, and
topography. e e ol i la % anT

Allowance for discrepancies in record of topography. 858
Disagreement with record, resulting from natural caunses. 8564
Identified positions can not be disturbedsc . zo_._ . .. 363

Testimony of individuals and collateral records 355
Unexplained diserepancies 361
Existent corner, definitions 2 .. _iooce o ooy 850
Extensive obliteration or distortion alunoss . 44k Josises Sl 884
General prineiples, search for and identifieation of evidence :
I restoration of obliterated monumentsio oo o oL . 348

860, 851, 361, 868, 366, 883, 885, 564
Index correction for average error in alinement and measaré-

mentoloismel o sabua lonisoteld Jonies nalsasaus aalus as2
Limitation of control 306, 883, 386
' Loatcotnmyli Gefnitlonsisy s, 133, bos s i cousoass 360
‘ Miscellaneous control, prineiple-involvedu sl s ool goitoas 385
' Method . __ lodisosunalual o snduiviblus 380
| Order of precedence and limitation of controltileluy o 366, 380, 386
. Proportionate measurements—
| Broken . boundaries._ - 880
Definition ; distribution of excess or deficlency in lengths
of lines .. ‘864, 366, 882
Extensive obliteration or distortiofi.__ L olosio o ... 884
Principles involved and appleatiom_c.cooi_ .l . Al 359,
8061, 363, 867, 372, 384, 885
Single and double proportionate positions. L. .. L. . . 365
Spoeiad: appiemtionmid ludeig. 1o sdod o eul s soul 479, 383
Record bearing and distance—-_______________.___. -~ 381, 382
Record distances in one or two directions... i i.__i. 871, 882
Retracements and search for evidence. ... iuo i e 351, 861, 362
Development of positions from map-datadiug yodslol | 616
Single proportionate measurement—
Adjustments to latitudinal eurve 373
Closing. . cornerfue..asval.to culimaal Ly 378, 884

Exterior section cornersu. . sieueswwis Lo zauablol__ 375

Mothod wonsnssonannanes 372, 878
Quarter-section corners .. LusiiiillodonoloLonad Ll 375, 876
Standard corners. oo culdeiwod Tuel A 5386000 372, 874
Bpeclal cases 383, 884, 885, 386

foiior B R e N e i 356
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Resurveys :

Section.

Acceptable but unofficial corner determination, influence exer-
elpeds DU T D00 L e st Lbiauds staagddail 398
Aeceptable location of a claim; definition of good faith__._ 395,437
All.work subject to APPrOVAlL_Lii i oitol_ il liibio 408

Amendment of entry ; erroneous location, definition of, and
Crontinmil B T SR e e 397, 426, ‘1“2, 455
Authorlzations'Sualitusd gubibett Jo_ o bosiiholy (0 Lt 488

Concerned only in the matter of position__
Boundary disputes; titles and legal boundaries 489, 441, 846
Collateral evidences. _o.loiioog i o deelused ol oo 394

Influence upon restoration of lost corners, and tract

segregations. . _ .. == 595, 402, 414, 417, 418, 410, 426, 437, 441
Collateral evidence when acceptable is given full weight;
points to be monumented ; to be explained in the fleld-note

POOOM D0 Bl e e e Tl 4105, 420, 421, 437

Conditions which necessitate__________. i i 388
Dependent’ method, definition________ 400, 409
Complete retracements required. . 412, 413
i 4 e R R P e 427
Field-note record ; monumentation : process; use of col-
lateral evidence._________culisis ~suno 410,411, 422, 4923

Field-note record, requirements. -- 420,422,428, 424
Memorandom on plathbousius Jodvetuiu —oobiiian 425, 608, 663
Development. of methods ; preliminary examinations; report;
special instructions. .o ______.._ 404, 405, 4006, 453, 454, 455
Positions secured from developed map data. . o ... G616
Distorted lines to be reduced to ecardinal equivalents for
comparison. .. ..- i e S 416
Extensive obliteration; general adjustments in position are
RURMeR Ll Sl S0 A S e R i aata Joaag 306
Improvementsys il Koo iassasuns, e s s il AR 304
Limitation of influence__.. 806, 307, 414, 417, 418, 426, 488, 440
Independent method, definition_.__._____ TGS S, 3T 401,428
Absentee owners ; assistance to owhers;: segregation of
Lot ot L QR TR T T R e 440, 443
Appropriated subdivisions all to be located; configura-
tion to be maintained._.__ aamuslilim. PTG | 441, 448
Closing corners and connecting lines; covrdination of
metes-and-bounds surveys and vew surveys; monu-
mentRtionof Tl sty 452, 404, 4565, 458, 459
Conflicts between segregated claims; procedure...._. 439, 445

Conformable valld claims; limitations; treatment... 445, 455
Conformable valld claims and metes-and-bounds segrega-
tions; each tract to be accounted for; field-uote vec-
ord ; procedure ; topography. 431, 445, 447, 448, 451, 452, 458
Extension of tract segregations; unsatisfactory limiting
boundaries - e bl g R 81440
1990°—81——30
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Resurveys—Continued,

Independent method—Continued, Section,
Field-note record, requirements___. 445, 447, 4562, 458, 450, 657
General requirements ; fleld-note titles 4068, 460
Limiting boundarles resurveyed by dependent method.. 429,
430, 432, 454
Lot numbers; new lottings___________ 450, 457, 6564, 655, 650
Marks on monuments of limiting boundaries._____ .. 433, 458
Memorandum on plats..___sicocooiys 448, 449, 450, 658, 602

Metes-and-bounds  survey of  nonconformable valid
claims ; amendment of entry; conflicting tracts: lmit-
Ing boundaries; monumentation : numbering ; unae-
ceptable loeations. . _ 2. il .. 426, 444, 445, 446, 45
Monuments of original survey; connecting lines and field-
note record ; removal of useless monuments.____.___ 459
New suhdivlslnn of the public lands__... 428, 453, 454, 455, 458
Order of procedure 436, 453, 454, 455, 458
Plats to show valid claims ; exceptions: memorandum on
PIAR R e S RE TEAN 448, 449, 450, 645, 658
Segregation of appropriated subdivisions, and control:
Btatug diagramsa_ .- oo oo 434, 435, 437, 488, 440, 444
Vacant  parcels ‘of publie land; exceptions; isolated
tendts ;. monumentation .. __._-zssshlcs fewgsl o 4505, 458
Jurisdietion over patented lands, public lands. 10, 890,'801, 437, 646
Plat of resurvey supercedes original as an exhibit of con-
ditions. BGOG, 845, 640
Poncipad mathodsy thtles .. . sooltsociud Lalos 399, 403
Protection of bona fide rights of claimants. ... o ____L__ 402,
420, 428, 487, 440, 441, 446, 646
Purpose. o eee . vy e S B T a87
Special Instructions, suspension of monumentation under un-
usual elrcumstances 407, 426, 446, 455
Resurvey plats :
Corfificatess T2 L0 TRE SO0 O whadnlie So salatbublo_ 063

Areas; revision shown in certain exceptional cases____ 601,
662, 665
Memorandum on plats. ________lzloll. 425, 647, 658, BISD 662
Total areas within gections and tabular data._._._____ 662
Detail of directions and lengthg of lines, lettering, and
topography. sk 659
Independent resurveys :
Areag siylesyrg |2ty huscoruag spwoe bt saetd 660, 662, 665
Index, appropriated subdivisions; examplec._ ._ ... 6562, 653
Index, fsolated tracts of vacant pubHe landoc. oo _ 651
Index, overlapping claims; reference to areas in conflict. @57
Index, segregated tracks; example_________.____.__ 649, 653
Same, Including component parts as necessAry ; ex-
ample. c.c.-. : YRR TR i 2, o= iy L - 650, 653

I
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Resurvey plats—Continued,

Independent resurveys—~Continued, Bection.
Lot numbers, new lottings ; vacant public landscas. .o 456,
Go4, 65T, 660

Same, unpatented entries or selections, and isolated

tracts of vacant public lands; may be lotted in
terms of resurvey under special conditions. 457, 665, 6566
Memorandum on plats.....___ 448, 449, 450, 647, G658, 659, 663

Metes-and-boands surveys, detail of directions and
lengths of lnes, and topography ..
Uverlapping ielalam et oo 1ssoninqog o st 445 (8), 657, 668

Protraction of tract subdivislonmigae. calda T Liais i 605
Supplemental plats, showing revised form of conflict-

o T I G4, 665, 906
Total areas within sectlons, and tabular data____.____ 662

Valid claims to be shown or accounted for ; methods_.. 445 (5),
445 (6), 448, 647, 648

Methods to be suited to conditions.______________ . a67

Plat of resurvey supercedes original ag an exhibit of con-
AT S e S s e B === D060, 645, 646

Titles and subheadings rveiliiidi 668

Rivers (see Index, Meander nes)o——_____________ 226, 231
Bectlonal correction line 150, 168, 185

. 150, 160, 184
Conditions where required in fractional, f gmentary, or par-

tial subdivision of a o e R i 213
gl L D e e 51,177, 184, 185
Arrangement and marking of aecessories_—_._______ 335, 336, 337
Marks on'iron postse coseie sov oo, __ ——eci- w267 268,200
Marks on stone monumentS._.__________._.___ . 250, 290, 201
Marks on tree monuments 308, 300, 310
Section lines, when run as offsets to township exteriors 166, 212
Settlement on publie lands. .. T v 286
Bixteenth-section corners, required in special eases. ..o L. 193,
215, 224, 280, 408
Arrongement and marking of accessories. oo .. . 342, 343
METIESOn. 1000 POBIB. e m e oo sbin s o «= 274, 275
Soil clagsification (mee index, Land elassification) o ... __ 536
Special instructions for all surveys
MDD PORTTREOD, e s IO AT 21

Authorization

Field notes, plats, and reports ; computation sheets and other

feld. DADEIE e e Lk N A T T PO § G et 482 (9)
Field gketch plats and other drawings____ .. 238, 613, 614, 615, 616
Hibtory .of enrlier. SUIVeyHmm v e diadu il aplgbug e 462 (0)
Limit and character of work ... oicoo .. Lo oo 482 (5)
Method and order of procedure.. .. .. ... __ ... L. ... 482 (7)
Modification of instructions_.______ ———fdage il laanlizode2 (10)

Preliminary statement._. I e e o e i~ E )
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Special instruetions for all surveys—Continued. Section,
Record of established SUrveyfe v decuiiubot luubdasns b4
Special types of corner monuments_ ... .soo. ... wuw 8347 (a), 658
Bubdivision of sections by SULVeY--occecacacmccnccecacnn 463
Titlerdntados. sutidudas s aablaa Lo Wl S000. SBHES . e 462 (1)

Bpecial meanddr COrDers_uduudsUdiy. Josias Lo udil e e 232, 283
Arrangement and marking of accessories: - ool e oo 844
MErks Con o ipath Bid . . o e e i LG o auub o bt il o 276
Marks on stone monuments 296
Marks on tree monuments. - ool aec ool la il e 3156

Btandard Fleld Tables, a supplement to the Manualeooe oo oo o 12

Standard lines, definition; two sets of measurements required

updér dertain conditlong oo oo Lliaiiugun ool 141, 149
Method of survey, accuracy required 142
Standard parallels, method of survey, accuracy required-. 141, 142, 144
Standard guarter-section, section, and township corners. _.._... 148
Arrangement and marking of accessorles. oo ool oo 380, 338
Marks on dron pPosts. oo e 260, 265, 270
Marks on stone monuments. .. 282,287, 292
Marks on tree MONUMENLS.cn . cccccccaaaBhcuedual g 801, 3006, 311

Btone corner monuments employed under certain conditions ; mini-
mum dimensions; guallty-.- " - 244
Marking, and setting in ground 246, 281

Marks. (See Index, Each clags of corners.)

Memorial required under certain conditionsec . cocieoen 827
Polnts on rock outerop- e o oeo oo g - dalis. - 0247, 847 (a)
Bupport in stone mound if needed o 246, 827

i Subdivigion of 'a township, completion of partially surveyed sec-
I tlons ; principles involved 216, 224
Diagrams and. examplefe e o e cdidici Joaiuasda-tadull 210, 222

Fractional areas, lengths of lines to be resolved into pro-
portiongl AIstaDCeR. . e e e - sasliucdsal Joesoluunllbe 221
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Subdlvision of a township, ete.~Continued, Bection,
Outlying areas, plat to be annulled-if irregular, and if no

entries have been made.ccwe. .o e &y i e 3 R hnemanit | 588

Rectification of inberited errors in alinement... <= 218, 220

Rectification of inherited errors in measurement ... ._. 217, 220
Subdivigion of fractional sections regulting from completion

OF SraPaettary: UrVeY S Simtalo i Il St o sl S whs 224
Subdivision of ‘a township, fractionsl, fragmentary, or partial

ity S LR T PIT CRTTG T  C PY SEPI N, 211

Alteration of marks on previougly established monuments
where necegsary ; closing section corners; corners of two
fectlons ; lottings adjacent to previously surveyed lines
I defective; quarter-sectlon corners, new, of minimum

control cdigaiy N o S LR . I S maands 803 i ik b e eims 226
Determination of closing error, and data for caleulation of

areas.... o o e o B I i iy 210
Direction of survey from morth to south, and from west to

east under certain conditlons____ . ooouods 212, 218, 22t
Erroneous meander llnes (see index, Arraneously omitted

TP st o i i i s A i B, 223,511
Impassable objects, State, reservation, or grant boundary,

and large meanderable bodies of water, restricting sub-

R A O L i i AT i S Sk e b 212
Lottings of new areas not to Le shown unless control is pro-

vided by survey and monumentation... ..o cessoon 214, 2156

New lots and numbers; lot numbers not to be duplicated
within a section ; rectangular limits extended to meridional
lines ; rules for subdivision of sections resulting from frag-

MMATY . BONVENEEL sl Jle dood - Dalry oo candd Sl da s ais 224
Restoration of lost or obliterated corners; field-note record.. 167,
215, 463

Retracement of defective exteriors and section-line boundaries
of older surveys; fleld-note recordes owcivenoon_ 188,102,215

Sectional correction line or sectional gulde meridian re-
quired under certaln conditions. .o _____________.__ 218, 225
Section lines, when run as offsets to township exteriors.. ... 212

Subdivision of a township, frregular boundaries : closing seetion,
quarter-section, and section corners: excess or deficiency of
measurement ; sgectlonal eorrection line; sectional guide me-

rldmn-_-_.______-_________..u___.___________H_ Luima= 188, 184, 185
CloMER IR e TR e h i At e £ 188,191, 182
Connecting measurements to boundaries of States, reserva-

tions, grants, and all private claims ; field-note record... 190, 192
Corners of twn, St IONe .. it ik ah S s triic cam mile 180
Flold-note Péootdaa o sinaisbedive il o TSP T SO SN o 18T
Maximumr number of nermal sections to be secured; rec-

CEOENbE. TR i A e i i S i oy 186

Retracement of defective exteriors B Py e e 188, 192
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1 Beetion,

Subdivision of a township, regular boundaries____._ S0 muly 181
Closings, retracement of, and connecting measurement on

standard parallels or base Mnme. oo . ool oooiii oL 177

Closing section corners_._ Sl el R1TT

| . Connecting measurements to boundaries of States, reserva-
{ tions, grants, and all private claims; fleld:note recordil 190, 192
Discrepancies in allnement and measurement ; distribution §

;f avoldance of accumulative errors.________________ 181, 234
1 xcess or defleleney of mensurement :
Latitudinal section lines, in west half miles...__.___ i 178
Meridional section lines, in north half miles...______._ 177
Flel@iotorevod . . sUui o dungiar 0ol fouctaay TR AT T 180
. Governing limits for township boundaries, qualifications._.. 176
{ Latitudinal section lines, by random and true line ; certain
quarter-section corners at mid-points_ o _______ . : 178
Same, direction of survey; random for distanee only in
COrtaln - canee o o e ity SoS s naluus Jtek 182
Mean course of east boundary for eontrol______ ... d_LLsindreriTT
""Meander corners....... e e+ 179
Meridional section lines given precedencesz - _oiol o aldsads 180
Meridional scetion lines, parallel to governing east boundary,

Or to-mean-course-thereofc o .= o sonengd tuadeis LTL
Quarter-section corners._. - « 277,178
Rechpitulttionevese oo oot s busrsam Br g 2awis 181
Rectangular limits M Sundoun il sosaue 162
Sectibboormermiboboatia stioall Talios sineg s otk Jaiges 177

Subdivision of sections by ‘protraction ; normal plan.._ ..l ... 196
Fractional lotting carried into all irregular sections._..__ .. 201
Limits, area and form of fractional Mot8_______..______.__ i 198
Lines are terminated at boundaries of private claims, etc.,

and at position of record meander courses..___________. 197
Numbering of fractional lots_.c..__. . .__.L_ _ -== 196, 189, 200, 224
Rules for subdivision of sections resulting from fragmentary

e B i S S oy T LT T P TS Y AT T T 224

Subdivision of sections by survey, genernl rules_ Rl keal g 208,210
Center lines of sections; rule for fixing position of unmarked

quarter-section corners . _________ P L LUL Gl i 205

Same, rule for adoption of mean course between section
boundaries, or parallel to governing boundary of

fractional sections -...__ e s sl L £ clingd iy 200
Center lines of quarter sections; rule for placing sixteenth-
section corners (o ~Eluy 207
Same, fractional quarter sectlonS_.._ .o o o L. _.__ 208
Control from points on section boundaries Is essential______ 203
Lines to be surveyed, if required, will be noted in special
Instructionsci i iiiicoon A S NSk krL e LA 463
Order of procedure-... ... .____ . ii.. eofaainll 2o doagtingate NO04

Proportionate measurements required._____________ ____ 209, 210
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Section.

Subdivision of rections by survey, unnsual eases.. oo . oo . 464

Methofy . __L.Lil OO P i g SR sl actidasion 405
Subdivision of sections, control provided ; lines when required are

usually run. by 1008l BUEVEYOTS o e oo e e 193, 210
Local authorities have Jurisdiction over disputes regarding

work performed by local SnryePOrsa L. anlilusia . ERTETY 195

4 Parts of sectlons are related as ghown by official plat___.. 194, 210
Summary of data and objects to be noted in field-note recorde-—. = 236

Forms of record 560
Specimen fleld notes _. b58, 5o
___________________________________________________ 54

a5 625

Additional field work if required. . 631, G656
Apportionment of areas_________ A 629
o , 631, 664, 665

o k| AR - 828,081, 632
Correlation with original Platlici s mibdo e sial 3 628
Definttion gl Tdbinie gion hos i - 6250

Detail of directions and lengths of Hnes, and areas; seale. 628, G29

Examples, with explanations._________ 633, 634, 635, 6340, 637, 638
Independent resurveys, showing revised form of conflict-
e G T T P e R Nl 1 1| L) T 664, 605, 666
Mineral segregationg (see index, Mineral segrogation sur-
Poysy_Laily Sae . sl dat e du . J B2 lnbed 2k - Leailag 630
Revised areas shown in certaln exceptional cASeS- ... 629, 661
Titles- and. subleadings o - . irci. Jlliiioibe 668

Burvey of parts of sections.._. i
Completing the subdlvision-of-section  lines across the area

404
Traverse line surveyed under some conditions._ . ________. 497
Swamp and overflowed lands, grants to the States (see index,
Lang olaseiflontion) werunomsiomemtabbitias _Luuils —— 4, 580,534
Table of latitudes and departures and closing errors of town-
ship - axteRferESat ool Lvsoies baucadidy L duol e calinng o 174
Tablets in conerete monuments, or on rock ButeroPsi suLusiuuy 347 (a)
Tlde lands (see Index, Land elas#ifloation) .o oo can B30
Time, a factor in all solar and stellar observations_ .. ... o .- b7
Altitude observation of the sun for apparent time: equation ;
example ; form of record; observing program. ... -_il. 09,70
Conversion, apparent into loeal mean time: example. Jo_-olC 59
Conversion, standard into loeal mean time: example. ____ 14 58

Hquation of time; example_____ ]
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Bection.
Time, a factor in all solar and stellar observations—Continued.
Explanation, Table 18, Standard Fleld Tables b8
Hour circle, golar compass and solar transit; limited aceu-
racy of tlme reading. .. 72

Meridian observation of the sun for apparent noonj aceu-
racy ;. examples; forms of record: observing programs;

reduction to sun's center; vertical angle 'Y, 75
Polaris, the time factor 4n all observations. ... b ibitli 0T G0
OB ARTADRY mstoss oy i mesmer i e SEASET i 236
Township boundaries, termed defective under gertain conditions,
rectifieation before subdividing._ 168,165
O it e — 174
Defectlve In measurement or position and not subject to
ROCHIRCAION o amane 164
Diagrams and treatment of unusual situationfe oo eodee. - ' 173
Eas( boundary 160
North and west boundaries 172

Restoration of lost or obliterated corners ; fieldsnote record.s ' 167

Retracement or resurvey required, data secured from the sub-

divisional closure is insufficlent. P 166, 183

South boundary - wbd 168
Township boundaries, tormed governiug lines when used for con-
trol of ‘subdivisional surveys; sectional ecorrection line ; see-

tional goide meridian wme e 150, 168, 169,170, 175

Allnement can not be changed under certain conditions.caus 163
Closings; retracement of and connecting measurement on

standard parallels or base line; on other lines_._. ... . 161, 174
Completion of partially guryveyed. exterforsiiscides Lue ouls 158
Field-note record— . __ -~ 104, 160
General exceptions ; limit of 14’ from cardinal in certain

[ 11 ————— 156
Irregular order. 156
Method of survey, regular order b 151
Monumentation ; marking true line through timber ; topog.

TADDY e — - i 163
Monuments marked for minimum control under certain con-

CHLIONS wpbde i it b b 167, 171

* Random meridional exteriors 152
Rectangular 1imits 162
Restoration of lost or obliterated corners; fleld-note record.. . 167
Retracements before subdividing.._. 150

Rule for placing excess or deficiency of measurement... . 137, 161
Section lines, when run as offsets to township exteriors.ee—. 1065
Subdivisional control ; mean course of east boundary<. <.~ 175, 176

Townshlp corners 140, 151
Arrangement and marking of ACOLESOTIORL -« wu . I o 382, 838, 884
Marks on iron posts o ~-== 202, 268, 204
Marks on stone monuments_ ..o . 284, 285, 286

Marks on tree monuments._._____________ s 303, 804, 305
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Section.

Town-site surveys - 473
Accuracy and closure.. . 176, 480
Block, lot, and alley corner stakes ——————— 479
Boundaries and boundary monuments. oo ceeoee-- =i 477

Detall shown upon plat... 477, 480, 481, 4
Dimensions of streets, blocks, lots, and alleys_
Examination of site conditions__ o e e
Field-note record-
Foot unit of measurement ia employed- - - - -
Improvements to be moted specially if In confliet with
survey
Methods S i
Mnmlrnr-n:.\ on street center
108, numbers, or letters for streets. - ———
\lnnlml]n;: of blocks and lot8. o —-—-
Rosarvations c e e e
Tree corner monuments._
Blaze and scribe
Marking ; field-note record,
Marks. (See index, Fach ol

, 484, 485, 486, 488

lin

8 of r'fa}‘r;f':‘{!.}

Ring count furnishes estimate of date when marked-___.__ 800
True line surveys, offsets, and traverses__— - o . 258
Units of linear measurement; units of area. i A 14
Upland within swamp and overflowed land, to hv lr.n[‘rhu d, but

not segregated as an sland._ oo oo 2 233

Witnoss corno
Accessories_

Avoldance of unnecessary use; judgment required in selection

of position..——._
Construction and
Data shown upon plat
Field-note record
Meander corners..—--.-
One monument only, usually on true line:

election of points

in any direction under certain conditions. - eeeeeeo. - 252
Points in inaccessible or insecure D O e i e it sl o 250
Polnts in roadways PRRMEE o -2 249
Sizes, same as required for monument at true point -- 242
Survey of parts of sectlons.-__________ - Sy D
True line surveys, offsets, and traverses___.___.________._._ 2568

Witness trees (see index, Bearing trees) - ooeeee 319




