Introduction

Natural barriers have formed ownership
boundaries since our earliest history. Natural
features such as rivers, lakes and oceans have
become important legal boundary monuments.

The rights and privileges conferred upon
owners of land bounded by water take many
forms and have given rise to the use of special
terms to describe various legal aspects of water
boundaries.

A riparian owner is one who owns
property along the bank of a watercourse,
including a lake, and whose boundary is the
water in that course or lake.

The word riparian has as its root the
Latin “ripa” meaning river bank.

A littoral owner is one who owns land
abutting a sea or ocean where the tide
regularly rises and falls. Littoral is derived
from the Latin “litus” meaning seashore or
coast. In common usage the word riparian is
often wused instead of littoral to include
seashore boundaries as well as inland water
boundaries.

The word accretion is derived from the
Latin “‘accrescere’’ which means to grow or to
increase. Accretion is the gradual and
imperceptible addition of soil by gradual
deposition through the operation of natural
causes, to that already in possession of the
owner. It is the gradual intrusion of the dry
land area into the water area. Accretion is
formed by the washing up of sand, silt or soil
so as to form firm ground, called alluvion.
The term alluvion is more generally applied to
the deposit itself while the term accretion
usually denotes the act; however, in common
practice, the two terms have been used more
or less interchangeably.

Reliction is dry land formed by the
withdrawal of water from the shores of a
river, lake or sea. For example: a twin channel
stream in which one channel degrades
sufficiently to cause the gradual withdrawal of
water from the other channel until it becomes
a waterless relic. The process of the water
withdrawal is termed dereliction.

The word erosion is derived from the
Latin prefix ‘e’ meaning out and ‘‘rodere”
meaning to gnaw. Erosion is the direct
opposite of accretion. It is the gradual eating
or gnawing away of soil by the operation of
water so that the water encroaches upon an
area that was dry land prior to the erosion.

Avulsion is the sudden and perceptible
action of water which causes the removal of a
considerable quantity of soil from the land of
one owner and its deposit upon or annexation
to the dry land of another. This may be a
sudden or rapid change in the course and
channel of a river or the sudden creation of a
completely new channel. It is distinguished
from accretion and erosion by the time
element. Avulsion is sudden; accretion, reliction
and erosion are gradual.
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CROSS SECTION OF WATER IN A SWIFT FLOWING FLUME AT A CURVE

Higher velocity water moves to outside of curve,
scouring bottom deeper.
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Historical Development

From the earliest times in England, the
common law vested title to and control over
navigable waters in the Crown and in the
Parliament. A distinction was made between
title and control. Ownership of the underwater
soil, similar to ownership of dry land, was
regarded as a proprietary right and was vested
in the Crown. But the right to control both
land and water was deemed a public right.
Thus the Crown could and did convey the soil
under water so as to give private rights
therein, but the dominion and control over the
waters, in the interest of navigation and
commerce for the benefit of all the subjects
of the kingdom, could be exercised only by
Parliament.

The one clear right of the public in the
use of water was for travel. In medieval
England, the general public exerted few other
demands for water use. Water was sufficiently
plentiful so that there were few conflicts
concerning its use. Where there was conflict
with the public right of navigation the right of
navigation prevailed and was recognized under
medieval common law.

The original source of land titles in
England is a grant from the Crown. Most titles

to land on the English seashore date as far
back as the grants of King John, whose reign
ended in 1216. In those early days in
England, the initial grants of coastal lands
presented no great problems, so it is not
surprising that the grants were imprecise and
incomplete, particularly in their lack of
description of the seaward boundary. As might
have been expected, the grantee of land along
the coast came to look upon his property as
extending down into the sea. Either the Crown
acquiesced in that view or there were matters
more pressing and interesting to the Crown
than the use of the barren seacoasts. No
challenge was made to the private use and
occupancy of the tidelands until the latter part
of the sixteenth century. Until then it just
never occurred to the Crown, or anyone else
for that matter, to be specific about seacoast
boundaries in conveyances.

In 1568-69 Thomas Digges, a
mathematician, engineer, astronomer and
lawyer, wrote a short treatise asserting that the
tidelands had not been included in grants of
the seacoasts by the Crown. This thesis was
the basis for a few legal actions brought by
the Crown, over a considerable period of time,
without success until 1632. Digges’ thesis
appeared again in 1670 in the now classic
treatise by Sir Matthew Hale, De Juris Maris.
The impact of this treatise was such that the
burden of proof was placed upon the subject
to show that his land extended to the low
water mark.

That was the state of development of
English law at the time England was colonizing
the eastern coastline of North America. After
the American Revolution, the Thirteen Original
Colonies became sovereign states, and as
successors to the Crown, became vested with
title to all lands within their boundaries over
which the tide ebbed and flowed and to the
beds of inland navigable waters (1).

With the adoption of the Federal
Constitution, the states ceded to the United
States certain powers, one of which was the
right to regulate interstate commerce and with
it the accompanying right to control
navigation. The new states retained the
boundaries they had as independent sovereigns.
No title to the tidelands or to the land
submerged by navigable water was thereby
conferred upon the United States Government.
The individual states owned their tidelands and
exercised authority over the lands and the
waters beyond the tidelands extending to the
state boundaries. In all respects, the state
succeeded to all the rights and powers of the
Crown and of Parliament in the matter of
navigable waters and the soil under them (2).

New states entering the Union, subsequent
to the adoption of the Constitution, were
admitted on an equal footing with the original
states and therefore acquired the same right in
submersible and submerged lands (3). However,
each state has dealt with this matter according
to its own views of justice and policy. A
study of the laws of the original states shows
that there is no universal or uniform law on
the subject. Great caution is therefore
necessary in applying precedents in one state
to cases arising in another.

Navigable Waters

Under English common law, all streams
over which the tide ebbed and flowed were
deemed navigable and the beds thereof were
owned by the Crown. All streams or bodies of
water which were not affected by tide were
nonnavigable and the adjacent landowners held
title to the center of the stream or lake. This
test for the determination of navigability was
not adapted to the conditions of this country
where many large rivers and other bodies of
water were susceptible of being used as
highways of commerce. Hence, this common
law test in the great majority of states has
been either repudiated or modified. The
common law doctrine has been uniformly
rejected by the Supreme Court of the United
States. It has ruled that streams that are
navigable in fact are navigable in law regardless
of the presence or absence of a tide (4).
However, the rule of law that the landowners
adjacent to nonnavigable water hold title to
the center of the water was carried over to
the Federal law (5) and has been adopted by
the majority of the states. 43 USC 931 reads
as follows:

All navigable rivers within the territory
occupied by the public lands, shall remain
and be deemed public highways; and, in
all cases where the opposite banks of any
streams not navigable belong to different
persons, the stream and the bed thereof
shall become common to both.

Controlling Law

Questions regarding passage of title from
the United States to the patentee must be
resolved by the laws of the Federal
Government whether in State or Federal
courts. Once it is determined that title has
passed, the property, like other property in
the state, is subject to state legislation. The
state legislation must be consistent with the
admission that the title passed and vested
according to the laws of the United States (6).

The grants from the Government of lands
bounded by streams and other waters, without
any reservation or restriction of terms, are to
be construed, as to their effect, according to
the law of the state in which the lands
lie (7).

Accreted Land Ownership

The general legal principles concerning
water boundaries and the ownership of
accretion was settled at common law In
England (8) before the United States gained its
independence. The general rules concerning
accretion are still followed in the United
States with some modifications to fit special
circumstances. The general rule is that
ownership of accreted land inures to the
upland riparian or littoral owner while avulsive
action does not work a boundary or an
ownership change.
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After a boundary has been moved by
accretion, reliction or erosion, an avulsion may
occur. The moment of the avulsion determines the
location of the ownership boundaries. If the stream
is navigable, the state owned the stream bed prior
to the avulsion and remains the owner after the
avulsion. The abutting proprietors owned to the
stream banks before the avulsion, and they still
own to the stream banks after the avulsion. The
land positioned under the water after the avulsion
is still owned by the person who owned it prior to
the avulsion, but he cannot close the new channel
to navigation. If the stream is nonnavigable, the
owners on each side of the stream own to the
center of the stream before the avulsion and they
continue to own to the center of the dry stream
bed after the avulsion. It depends on local law as to
the method of determing the center, or thread, of
the stream.

Ownership of the dry land area formed, or
caused by reliction is determined on the same
principles as those used in determining the
ownership of accreted land. This general rule is
followed in the United States by the Federal
Government (9) and the majority of the individual
states (10).

The Constitution of the State of
Washington contains the following provision:
Article XVII, Paragraph 1, “The State of
Washington asserts its ownership to the beds
and shores of all navigable waters in the state
up to and including the line of ordinary high
tide in waters where the tide ebbs and flows,
and up to and including the line of ordinary
high water within the banks of all navigable
rivers and lakes: provided, that this section
shall not be construed so as to debar any
person from asserting his claim to vested rights
in the courts of the state.”

In 1966, this provision was interpreted by
the Washington State Supreme Court to give
the State ownership of all accreted land
fronting unpatented littoral upland that was in
place at the date of statehood, November 11,
1889, and to give the State ownership of all
littoral land that was formed by accretion
since November 11, 1889 (11). In the case
before the court, the original patent was issued
prior to the admission of Washington as a
state. The U.S. Supreme Court accepted an
appeal and ruled that Federal law applied in
this case. Therefore, the upland littoral owner
was declared to be the owner of all the
accretion fronting the patented ocean front
lots (12).

Despite the existance of Article XVII of
the State Constitution, Washington courts have
recognized the majority common law rule of
accretion for stream front property
owners (13).

By state law, Louisiana claims all
accretions in the Gulf of Mexico.

Accretion After Survey, Before Patent

It is possible for accretion to form in
front of surveyed lots before the land is
entered for settlement and claim. The general
rule is that such accretion passes to the
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patentee although the patent describes the land
according to the official survey plat (14).

An exception to this general rule is
recognized if a substantial amount of accretion
has built up prior to entry for patent. In
cases of substantial accretion between survey
and entry for patent, the United States retains
title to the accretion outside the meander line
as unsurveyed land (15).

Re-emerged Lands

Another legal problem to be considered is
that of re-emerging lands. If a river slowly
erodes the riparian lots along a shore line until
the remote lots (which originally were not
riparian) become riparian and then the river
reverses the process and accretion is built up,
replacing the previously eroded riparian lots,
these lands are termed re-emerged. Under the
Federal common law, the re-emerged lots
reacquire all their former rights, the same as
though they had never been eroded (16).

Most states follow the Federal Rule (17).
However, some state courts hold that when
the land is lost by erosion, the boundary lines
and property ownership are extinguished. The
remote owner then becomes a riparian owner
and future accretion attaches to the once
remote land (18).

Lands that re-emerge by accretion to the
opposite bank of the stream do not regain
their identity even though they may occupy
the same geographical position they held
before the stream moved (19).

Apportioning the Accretion By Survey

In dividing the accretion among the
various riparian owners on the same side of
the body of water, the objective is to do so
with equity and justice to each owner. Two
primary factors must be considered in making
the equitable distribution. The first is that the
owners shall have an equal share, in proportion
to their lands, of the area of the newly
formed land; the other is to secure to each an
access to the water with an equal share of the
new waterline in proportion to his share on
the old line of the water (20).

All courts that have been called upon to
decide the ownership and division of accretion
have subscribed to the doctrine of equity and
justice. The four basic methods formulated to
achieve equity and justice among the various
claimants are:

1. The proportionate shoreline
method (21).

2. The perpendicular method (22); also
used in the broad sense to include
radial lines on curves.

3. The prolongation of the property line
method (23).

4. The proportionate acreage
method (24).

The method used by the Federal Government,
wherever possible, and by a majority of the states,
is the proportionate shoreline method. This
method is outlined in Johnston v. Jones and
recommended by the Manual of Surveying
Instructions, 1973, sections 7-58 to 7-67. This
method, stated briefly, i1s to apportion the new
frontage along the water boundary in the same
ratio as that along the line of the old water
boundary.

OWNER A

OWNER B

Certain modifications may be required
under particular circumstances where peninsulas
or bays would make strict apportionment
inequitable.

Distance along
general trend is
used where bays
or peninsulas occur.

—Distance Used

A beginning and ending point for
apportionment may have to be established by
one of the other methods before the affected
land can be apportioned.

The second preference is the perpendicular
method whereby a line is drawn from the
boundary termination point on the original
shoreline perpendicular to the thread of the
stream or the new shoreline, depending on the
ownership of the land under the water.

In the absence of accretion, the
perpendicular method is preferred to divide the
stream bed when the riparian owners own the
stream bed also (25).

in Wood v. Appal (25) Lot B
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The prolongation of the property line
method is simply to prolong the property lines
until they reach the edge of the water. This
method is rarely used.

The proportionate acreage method has
been used in Louisiana. This method is used
where the accreted land is more valuable than
the waterfront. In this method contiguous
riparian owners each take their proportionate
share of the accreted land based on the total
extent of their front lines, related to the total
quantity of accreted land to be divided.
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If the owners are on opposite sides of
the boundary water and the water dries up,
the point of contact between the properties iIs
the new boundary (26).

Other methods of division have been used in
special situations. See Clark, On Surveying and
Boundaries or Brown, Boundary Control and Legal
Principles or other texts on boundaries.

The Meander Line

One problem related to water boundaries
is the precision of the survey delineating the
water boundary. If the meander line s
reasonably close to the actual edge of the
water being meandered, the edge or center of
the water, as s applicable, is the true
boundary (27). The meander line does not
need to follow the waterline exactly. If small
tracts of land of little value at the time of
survey lie between the meander and the edge
of the water, title to such land will pass to
the upland owner with the patent to the
fractional section (28).

The patent usually conveys title to the
actual water line and not to the meander line;
the meander line is determined as a matter of
surveying convenience.

There are two exceptions to this,
however:

1. If, at the time of survey, there was
a substantial amount of land between
the survey line and the actual shore
because of fraud or gross error in
the survey, the meander line will be
treated as the true boundary.

2. If a substantial amount of land was
formed by accretion between the
survey line and the actual shore
during the period between the survey
and the time of entry, the meander
line will be treated as the true
boundary.

The key phrase in the application of
these exceptions is ‘’substantial amount of
land.”

It has been adjudicated that title to land
between the meander line and water edge
passed to the patentee of the adjacent upland
by reason of the patent without express
description in the following situations:

1. The upland owner claimed about 271
acres with about 98 acres of the
total lying between the meander line
and the water edge. The meander
line was about 4000 feet long with
about 1200 feet maximum distance
between the meander line and the
water edge (29).

2. The upland owner claimed about 320
acres with about 112 acres of the
total lying between the meander line
and the water edge (30).

In cases where the upland owner gains
title to the land between the meander line and
the edge of the water, he becomes a riparian
owner with all the rights and burdens that
accompany riparian ownership.

Omitted Land

If a meander line is mistakenly run,
whether through fraud, gross error or the
erroneous assumption of the existence of a
body of water where there is no such body of
water, nparian rights do not attach because
the condition upon which they depend does
not exist. In such cases the meander line
becomes a fixed boundary. If the meander line
borders a swamp instead of a body of water
it may be used as a fixed boundary (31).

Upon the discovery of fraud or gross
error it is within the power of the Land
Department of the United States to deal with
the area which was excluded from the survey,
to cause it to be surveyed and to lawfully
dispose of i1t. In order for the land outside
the meander line to be considered omitted, it
must be substantial in comparison with the
adjacent platted lots.

It has been adjudicated that land was
omitted in the following situations:

1. From about 770 acres claimed, about
600 acres were outside the meander
line (32).

2. About 280 acres were outside the
meander line (33).

3. A lake of about 800 acres was
meandered to show about 1800 acres.
In some places the edge of the water
was more than one half mile from
the meander line (34).

4. In a township where about 21,800
acres were being claimed, about
8,000 acres had been excluded by
meander lines (35).

5. With a meander line about 1,635 feet
long and a total claim of about 53
acres, about 40 acres were outside
the meander line (36).

6. No lake existed but meander lines
excluded an area of about 850
acres (37).

7. From about 133 acres claimed, about
85 acres were outside the meander
line (38).

8. Two tracts were outside the meander
line, one at least 160 acres and the
other more than 200 acres (39).

9. Two lakes were meandered as one,
leaving about 415 acres between
them within the confines of the
meander line (40).

10. From about 435 acres claimed, about

320 acres were outside the meander
line (41).

Omitted Land Administrative Procedure

Anyone desiring a survey of omitted
public land must make application with the
BLM office for the state in which the lands
are situated (42).

Notice by the applicant, including govern-
ment agencies, of intention to apply for the survey
of an island or other land omitted from the original
survey must be served on the adjacent land owners.
Notice must also be served on the Attorney
General and the Secretary of State for the state in
which the land is situated. The notice is required at
least 30 days prior to the date of application for
the survey. Service may be by registered mail or in
person, evidence of which may consist of the
registry return receipt or signed acknowledgment
of service. A copy of each notice, with proof of
service thereof, must be filed with the application.
Failure to obtain evidence of service may be
explained (43).

If these and certain other application
formalities are followed by the survey
applicant (44), and the application for survey
is approved, the costs of the survey will be
borne by the Government (45).

In surveying the omitted land the
Government need not give formal notice to
the adjacent landowners. The applicant has
already given notice of the application for
survey and a survey in itself is not an eviction
of the person in possession (46).

After the survey has been approved in the
manner normal for any original survey, the
manager of the land office is instructed to
prepare the public notice for printing in the
Federal Register (47). The survey plat is not
considered officially filed in the land office
until the announced date published in the
Federal Register (48).

Omitted land remains Public Domain and
can be surveyed in any manner prescribed by
Congress.

Unsurveyed Islands

Whether the United States may hold
islands as unsurveyed public domain, subject to
survey and sale or other disposition under the
public land laws and regulations, or whether
ownership is controlled by state laws, depends
upon the date of formation of the island.

If the island was in existence, separate
and distinct from the opposing mainland and
above the mean high-water elevation of a
meandered body of either navigable or
non-navigable water on the date of that state’s
admission into the Union, then it may be held
as public lands of the United States even
though the United States may have parted
with its title to the opposing mainland (49).
That is because such an island was not a part
of the bed of those waters and therefore its
title remained in the United States after
admission of the state. It would therefore be
subject to survey and disposal when so
identified. However, the Land Department may
refuse to survey islands considered
insignificant (50). If the Land Department
refuses to survey the island, no citizen can
overrule the action of the Land
Department (51).

If the island has formed since the date of
statehood by the depositing of materials, either
by man or nature, or has been uncovered by
the lowering of the mean, high-water elevation
of the body of water, then it may not be
held as public domain (52). Its ownership
would then rest in the state and be governed
by state laws through the state’s inherent
sovereign rights to the beds of navigable
waters.

Islands have been claimed as public
domain and surveyed in navigable streams (53),
navigable lakes (54), nonnavigable streams (55)
and tide water (56).

Swamp and Overflowed Lands

The ownership of subdivisions or lots
affects the treatment of water boundaries.
Under the terms and provisions of the
‘’Swamp Lands Acts,”” the swamp and
overflowed lands within their borders pass to
half the public land states upon identification
by public land surveys and approval of
selection lists as requested (43 U.S.C., section
981 et seq.).

The “Swamp Lands Acts” provide for
grants to the several states to ad in
reclamation of the swamp and overflowed
public lands within their borders.
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To bring land within the definition of the
several swamp-land granting acts, the greater
part of any quarter-quarter section or any lot
must have been so swampy or subject 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 unless some artificial
means of reclamation were provided.

Surveys covering or relating to swamp and
overflowed lands require a knowledge of the
provisions of the swamp-land granting acts.
These acts had reference to only a specific
state or two, or to the public land states in
existence at the time of their passage. No
state admitted after the passage of the Act of
March 12, 1860 acquired any rights under
these acts.

The swamp-land grants took effect in
praesenti, that is, they took effect on the
dates of the passage of the acts. Title to the
lands, however, remained inchoate (incomplete)
until the lands were identified by the public
land surveys. The states then used the survey
information in making lists of the lands
selected as being within the swamp-land
definiiton. These lists, when approved as
required (43 U.S.C., sec. 981 et seq.),
conveyed title to the states.

The states have been allowed optional
methods of preparing lists of the subdivisions
to be identified within the meaning of the
various acts granting swamp lands.

In Alabama, Indiana, Louisiana, Michigan,
Minnesota (except lands within Indian
reservations), Mississippi, Ohio and Wisconsin,
the swamp- land lists are based upon the
survey field-note record.

In California, the swamp-land selections
are based upon the representations of the
survey plat.

In Florida, Illinois, lowa, Missouri and
Oregon, and within the Indian Reservations in
Minnesota, the swamp-land lists are based upon
investigations and reports by representatives of
the state and of the Bureau of Land
Management. These representatives utilize
survey information in preparing their reports.

The fifteen public land states which did
not receive swamp and overflowed lands under
the acts granting such lands are: Alaska,
Arizona, Colorado, Idaho, Kansas, Montana,
Nebraska, Nevada, New Mexico, North Dakota,
Oklahoma, South Dakota, Utah, Washington
and Wyoming.
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The following table shows the acts and
the date of their passage. It also shows the
public land states receiving grants under the
terms of each act.

ACTS STATES
Louisiana Swamp Land Loussiana
Act of March 2, 1849
(9 Stat. 352)

Swamp Lands Act of Alabama
September 28, 1850 *Arkansas
(9 Stat. 519) California
Florida
Hlinois
Indiana
lowa
Michigan
Mississippi
Missouri
Ohio
Wisconsin
Swamp Lands Act of Minnesota
March 12, 1860 Oregon

(12 Stat. 3)

*Under the terms of the Act of April 29,
1898 (the Arkansas Swamp Lands
Compromise Act), Arkansas relinquished
all right, title and interest to the
remaining unappropriated swamp and
overflowed lands within its boundaries
(43 U.S.C. sec. 987).
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MARSH DESCRIPTION AND FORMATION.

A marsh is the direct result of poor
drainage, evaporation and other losses
combined. Marsh vegetation is composed
chiefly of grasses and grasslike plants. The land
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Because the swamp-land grants took effect
at the date of passage of the acts, lands
subject to seasonal overflow or were too wet
for farming at that date were granted to the
state.

At the time of the original surveys, little
or no effort was made to distinguish between
different types of wetlands as swamps,
marshes, or bogs. If land was not suitable for
cultivation, it was called swamp, marsh, bog,
or overflowed, according to the surveyor’s
preference. Because the surveyor was not
ordinarily trained in the soil sciences, no great
weight should be placed on the names applied
in the original record.

The present day Cadastral Surveyor
confronted with a swamp land situation is
potentially faced with a more complex
determination. He must determine the margin
between uplands, wetlands, and (probably)
open water, as those conditions existed in
1850 or 1860. Artificial drainage systems,

diversion ditches, dams and pumping of ground
water may have changed the character of the
land from that which existed at the passage of
the swamp-land act. He may need to
distinguish between accretion and bog under
formation.

below a desert spring is a marsh. In BLM
(Cadastral) usage, the word marsh is generally
used to designate salt marshes.

SWAMP EVOLUTION
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SWAMP DESCRIPTION AND FORMATION.

Swamps do not have floating mats of
vegetation which help distinguish them from
bogs and muskegs. The water may be
somewhat aerated such that fallen vegetation
decays and falls to the bottom. Some silting
normally occurs, which mixes with the
vegetation falling to the bottom. As this
process continues, land is formed.

The formation of land is from the
bottom wupward and the resulting soil is
composed of inorganic as well as organic
materials. The distinguishing characteristic of
swamps is formation of soil from the bottom
upward, sometimes with successive layers of
organic, inorganic, and decay deposits.
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body of water, where vegetation on the
bottom accumulates because conditions such as
temperatures do not promote complete decay.
A bog forms from a shallow pothole lake or a

Eventually, the lake is completely covered with
the boggy, matted material. In time, the whole
lake will fill in with compacted, partly
decayed plants and become a peat bog. The

very slow flowing, almost stagnant stream.

Aquatic plants begin to grow along the
margins of the water. These die and begin
filling in the bottom. Because of the
stagnation, no silting takes place; all of the
build-up is of organic material. Water lillies or
water hyacinths begin to invade the surface of
the water. They catch floating materials and
hold them in place. The surface plants decay
and new growth slowly forms a solid mat on
the surface of the water. Mosses, sedges, etc.,
begin to take hold in the surface mat, while

build-up of decaying plants could continue
until the bog is even higher than the nearby
surrounding upland. Bogs are characterized by
a build-up of organic material which occurs
upward from the bottom as well as out over
the top of a body of stagnant water.

The precise distinction between different
conditions involves determination of many
factors, including acidity and oxygen content,
all of which fall within the science of
Limnology.
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History of Surveys

1855

1879

1902

1960

RC Mathewson surveyed the Second Standard Parallel
South, through range 22 east, the subdivision lines of
sections 4, 5, and 6 as well as the meanders of the
nght bank of the Colorado River n T 9 S, R 22 E,
San Bernardino Mendian, California There 1s no plat of
the Mathewson work and no patents were ever issued
based on ghat survey

WF Benson resurveyed the Second Standard Parallel,
subdivided both townships and meandered the night
bank of the Colorado River as shown on the plats
approved May 22, 1879 See figures 1 and 2

The Benson notes indicate that he established the
corners along the standard parallel as standard corners
for T 9 S, but do not indicate the method used to
establish the corners referrng to T 8 S We infer from
the Benson plats that the corners were set 80 chains In
departure westerly from the line between sections 35
and 36

John A Barry surveyed T 1N, R 23 W, Gila and
Salt River Mendian, Arnizona, and meandered the left
bank of the Colorado River as shown on the plat
approved November 3, 1903, figure 3

RC Yundt executed a himited dependent resurvey of
T 1N, R 23 W, Gila and Salt River Menidian, with
later corrections The resurvey was accepted on January
11, 1962, after the resurveys m T 8 and 9 S,
R 22 E, SBM, were executed

T. 9 S., R. 22 E., S. B. M.

Reasons for Request of this Survey

The Colorado River I1s a navigable stream
forming the boundary between the states of
Arnizona and California. California was admitted
to the union in 1850 and Arizona in 1912.

In the period between 1850 and 1935 the
Colorado River changed position up to 5 or 6
miles, through the process of accretion,
sometimes reversing its course and eroding the
accreted lands. Sometimes the river reverted to
an old channel or cut a new one through an
avulsive action. The Laguna Dam above Yuma
was placed in operation for irrigation purposes
in 1909. The Hoover Dam was closed in 1935,
controlling the river. During the period
1909-1935 the river made many wide meander
loops. In places man-made cut-offs were dug
to re-channel the river and reduce the damage
by erosion. These ‘‘cut-offs” were artifical
avulsive actions.

Property ownership became confused.
Land that was in Arizona one year might be
in California the next, or vice-versa. Land
surveys became lost. Eroded lands re-emerged
and property lines were lost.

The States of Arizona and California were
faced with an impossible administrative
situation. In some cases lands were being taxed
by both states - or taxed by neither. Without
a stable state boundary, police protection and
law enforcement were difficult because of
doubt concerning which state had jurisdiction.
In 1953 the legislatures of each state passed
statutes establishing a Colorado River Boundary
Commission. These commissions worked jointly
to determine and recommend a solution to the
problem.

The Boundary Commission studies
determined the history of the river’s changes.
Figure 4 1s a sketch from these studies
showing the relative positions of the public
land surveys, the approximate position of the
river in 1914, 1930 and 1960. The river had
meandered back and forth through the area
but it's most northerly migration was
apparently the approximate channels of 1914
and 1930. No avulsive changes in the vicinity
affect the accreted lands discussed in this case.

In 1954 and 1955 the two State
Boundary Commussions agreed that the state
boundary in this area should be in the middle
of the then present channel of the Colorado
River. The description of the boundary reads
in part:

“Point No 13, which s vertically below the
center of the center span of the highway
bnidge across the Colorado River at Ehrenberg,
Anizona (US. Highway 60-70), thence down
the Colorado River dway between the shore
hines on the nght and left banks to

Point No. 14, which 1s the center of the
Cibola Bridge midway between abutments,
thence down the Colorado River midway
between the shore lines on the nght and left
banks, ignoring future channelization by the
US Bureau of Reclamation to

Point No 15, which lies on the centerline
of the Colorado River approximately 8400 feet
northward of the center of the overflow
section of Imperial Dam, thence on a straight
line to ”

The Boundary Commissions resolved other
disagreements and the compact was approved
in 1966.

On September 30, 1959, the Bureau of
Reclamation requested the dependent resurvey
and survey of accretions attached to sections
3,4 and 5 T. 9 S.,, R. 22 E., and section
35, T.8S., R. 22 E.

Special Instructions

Procedure for resurvey and survey of the
accreted lands was agreed upon by the United
States Attorney General, the Solicitor’s office,
the Bureau of Reclamation and the Bureau of
Land Management on March 24, 1960.

On March 25, 1960, Supplemental Special
Instructions for Group 459, California, were
prepared, providing for the necessary
retracements, resurvey, subdivision of sections
and survey of accretions to sections 3, 4 and
5 T.98S., R. 22 E., and section 35, T. 8 S.,
R. 22 E., SBM. The field work was assigned.

Conditions Found on the Ground

T. 8 S., R. 22 E., is located in Riverside
County, California. T. 9 S.,, R. 22 E,, is in
Imperial County, California. County surveyors had
performed extensive resurveys and corner perpetu-
ation along the standard parallel and in the sections
in T. 8 S., restoring the Benson surveys. Land
ownership, occupation and construction of irriga-
tion works were all based on the county surveyors
monuments.

The standard parallel and section lines were
retraced, resurveyed and necessary section sub-
divisional lines surveyed. Where required, 1/16
section corners were established. No evidence
remained of the original 1879 survey monuments.
The county surveyor monuments were accepted
wherever they had been established, in accordance
with the principles outlined in sections 5-42 and
6-28 of the Manual of Surveying Instructions,
1973.

Figure 5 illustrates the 1879 survey record
performed by Benson, and the ownership status of
lands on both sides of the record meanders in both
states. Most of the unpatented lands and the
accretion to sections 3, 4 and 5 were being
occupied and farmed In trespass.

Preliminary Statement of the Problem

Of primary concern when surveying
accretions to public lands 1s the method of
dividing the accretion and determining the
extent of the accretions. The government can
survey the public land itself in any way 1t
deems fit, within the constraints of Acts of
Congress and regulations of the Department of
the Interior. If all of the land fronting on an
old meander line is vacant public lands then
the survey of the accretion can easily proceed
in the normal rectangular manner, extending
the section and lot lines, similar to a
completion survey. If the ownership is mixed,
the lines of division between private and
public lands must be determined and then a
method of either lots, or tracts, or a
combination of both, may be utilized to

survey and plat the accretion to the public
lands.

This survey involved laws concerning
rniparian rights and water boundaries, including
accretion, avulsion, land reemergence and
methods of equitably dividing accretion. Land
reemergence in this survey had to be treated
according to California law.

The common law, subscribed to by the
Civil Code (statutes) of California, is that lands
which were originally riparian retain their
riparian right. As the once eroded lands
reappear through accretion they regain their
identity and the remote tracts stop at their
original boundaries. If and when the originally
niparian tracts fully reappear they regain their
identity and are entitled to any accretions.
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Even though public lands are involved,
each state determines for itself questions
relating to loss of land by erosion,
submergence or avulsion. It also determines
questions concerning acquisition of land by
accretion. Since California, by statute,
subscribes to the common law, the lands
involved in this case fall under that principle.
If Arizona does not have a statute or court
decision to the contrary the common law
would apply to Arizona reemerged lands.

Another matter to be considered was that
of dividing the accretion. The well established
principle 1s to divide the accretion along the
new bank in proportion to the frontage held
along the former bank. The accretion extends
for several miles up and down stream from
the lands to be surveyed. There is no definite
point where the old meander line meets the
new meander line as a basis for
apportionment.

Regulations

This survey illustrates the application of the
following sections of the Manual of Surveying
Instructions, 1973:
3-88and 3-90  Subdivision of fractional sections

3-115t0 3-120 Meandering and navigability

5-42 Restoration of corner monuments
543 Angle points of non-riparian lines
5-45 One point control

7-46 to 7-67 Water boundaries

Legal Constraints

1. The amount of accretion would neces-
sarily be determined from histoncal
records of the river bank monuments.

2. The California-Arizona state line was
fixed by the boundary compact.

3. Sections 4 and 5 were at one time almost
entirely eroded away but regained their
full identity and rights upon reemerging,
and are entitled to the accretions
thereto. Some of the lands in T. 1 N.,
R. 23 W., in Arizona, reemerged but on
the opposite bank and would not regain
their identity by so doing.

4. The accretion would be divided by a line
perpendicular to the present channel of
the river.

Auxiliary Topic

Determination of the Califormia-Arizona
boundary hne by a Boundary Commission is
described in a report by the Colorado River
Boundary Commission of California, 1963:

RETRACEMENT OF THE BOUNDARY

In its report to the joint commissions of
November 2, 1953, the joint legal subcommittee
reported in part as follows:

“The effect upon the boundaries of a state,
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where such boundaries are fixed by the middle
of the main channel of a river, by changes in
that channel through processes of accretion and
avulsion is dependent upon the gradualness or
suddenness of the change; when the course of
the river and its channel changes gradually, the
boundary follows the channel, but iIf the river
suddenly changes i1ts course or deserts its natural
channel, the boundary remains where it was
before, that is, in the middle of the altered or
deserted riverbed. The boundary of a state along
a river is not changed by a sudden change of the
channel so as to cut an island off from the
mainland. In fixing the boundary along a main
navigable channel which has been left dry by
avulsion, all that is required is such certainty as
is reasonable as a practical matter, having regard
to the circumstances. See 49 Am, Jr. Sec. 21,
page 242, citing Arkansas v. Tennessee,
269 U.S. 1520, 70 L. ed. 206, 46 S. Ct. 31.

“Where the boundaries between states are, by
prescription or treaty, found in running water,
accretion, no matter to which side it adds
ground, leaves the boundary still the center of
the channel. Nebraska v: lowa: 143 U.S. 359,
36 L. ed. 186, 12 S. Ct. 396.”

On the assumption that the foregoing
doctrine was intended to be applied to the
Colorado River portion of California’s easterly
boundary when Article XIl of the original
California State Constitution was drafted and
adopted, an earnest effort was made to retrace
the boundary since 1850 and determine its
present location after giving effect to avulsions
and artificial changes which have taken place
in the interim. To facilitate this study, maps
prepared from the earliest surveys to 1935
were reproduced at the scale of the
commissions’ base maps and applied as overlays
from one end of the common boundary to
the other. Except for the artificial cutoffs, it
has not been possible to arrive at a precise
determination as to when the apparent change
occurred, nor as to the specific causes therefor
in most cases. Some of the loops migrated
slowly downstream; others, undoubtedly, were
cut off suddenly at the neck, but only in two
instances has i1t been possible to pinpoint the
change as to time and exact cause.

It is well known that after Hoover Dam
was closed, enormous quantities of silt that
previously had been carried to downstream
destinations were trapped above the dam and
deposited in Lake Mead. The comparatively
clear water then proceeded to pick up silt, a
large amount in the upper end of the Mohave
reach. This unquestionably had a tendency to
increase the meandering of the river, but the
extent thereof has not been clearly
demonstrable. The effects of closing Davis and
Parker Dams were similar as applied to the
reaches below them, but again the degree of
change has been found to be unascertainable.
Imperial Dam has trapped a large quantity of
silt, the direct effect being a raising of the
bed of the river. What the result has been on
meandering cannot be determined.

For these reasons the joint commissions
reached the conclusion that the determination
of the location of the boundary by
retracement was infeasible.

T. 9 S., R. 22 E., S. B. M.

BASES FOR LOCATION OF THE BOUNDARY

The two commissions concluded that the
main objective of the boundary determination
was to so locate the boundary as to serve to
the best advantage from a practical
administrative point of view.

A study was made of the possible use of the
survey made of the Colorado River Valley by the
United States Geological Survey in 1902-03 as a
basis for the location of the interstate boundary.
The selection of this survey was based on the fact
that it was the nearest in point of time to the
admission of Arizona to the Union (1912); it was
made only a few years before the completion of
the first major dam across the river (Laguna Dam,
1909), and i1t was authentic. It was discovered,
however, that in many places the river at that time
was in a substantially different location from its
present one. Transfers of property from the
jurisdiction of one state to another would be
extensive, and administrative problems would be
multiphed.

For similar reasons surveys made
immediately prior to the closing of Hoover
Dam were rejected as a basis for the location
of the boundary.

It was decided that at all bridge crossings
and at all dams the boundary should be
located midway between the abutments of the
structures. Thus, easily marked and visible
locations of the boundary would be available
at a number of points, and at the same time
existing arrangements as to dwision of
ownership and maintenance costs, and of
jurisdiction, would not be disturbed. Included
in this category are the following:

1. Railway bridge, Atchison, Topeka &
Santa Fe Railway, Topock.

2. Highway bridge (U.S. 66), Topock.

3. Pacific Gas & Electric bridge,
Topock.

4. Parker Dam.

5. Headgate Rock Dam, U.S. Indian
Service.

6. Highway bridge at Parker.

7. Palo Verde Weir, U.S. Bureau of
Reclamation.

8. Highway bridge, U.S. 60 and 70,
Ehrenberg.

9. Cibola bridge.

10. Imperial Dam, U.S. Bureau of
Reclamation.

11. Laguna Dam, U.S. Bureau of
Reclamation.

12. New highway bnidge, U.S. 80, Yuma.

It was next decided that where the river was
confined between stable canyon walls and where
the likelihood of meandering was extremely
remote, the boundary should be located midway
between the banks. This would leave the boundary

in very close conformance with where i1t had been
in the past, and thus minimize disturbance of prior
arrangements and understandings and preserve
them for the future.

A decision was then reached with
reference to artificial cutoffs that had been
made in the past and which were definitely
planned for the future. As to these, where the
commissions were reasonably assured that the
cutoffs or artifical channels ultimately would
be stable, it was agreed that the boundary
should follow the middle of such cutoffs or
channels. Many of the latter have been In
existence for some length of time; property
owners and local governments have become
accustomed to them. No material disruption is
likely to occur with the boundary so located.

It was agreed that the location of the
northernmost point of the boundary common
to Anzona and California should be the
southernmost point of the California-Nevada
boundary as previously agreed upon by the
latter two states.

As to the reaches of the river between
the bridges and dams not included in stable
canyons, full consideration was given to having
the boundary follow the middle of the river
channel as it continued to meander. Such a
solution would solve many problems in
existence now confronting property owners and
municipal, county, state, federal, and other
agencies. However, if the river continues to
meander over the years to come, the same
situations could arise in the future, and, if so,
would again require attention and correction.
For this reason the majority view of the
commission was to locate the boundary along
the present course of the stream, with but few
exceptions, and at the same time fix the
boundary to the face of the earth by having
its turning points described in such a manner
that their geodetic locations could be
determined and fixed. This latter solution
would solve the present problems stemming
from an indefinite boundary location, and
would prevent their recurrence in the future.

DESCRIPTION OF PROPOSED BOUNDARY

The commissions of the States of
California and Arizona have held numerous
hearings and have gathered a great amount of
information. The Joint Summary Report on
Arizona-California Boundary was submitted on
December 27, 1954. This was followed by
Report of Colorado River Boundary
Commission on March 31, 1955.

In both of these reports the two
commissions recommended a boundary which,
in general, followed the existing center of the
Colorado River. The one notable exception was
in the so-called ““Yuma Island area.” Here it
was recommended that the boundary follow
the channel of the river as it existed prior to
the avulsive change of June 7 and 8, 1920.

The California Legislature rejected the
boundary as proposed by the 1954 and 1955
commission reports. Vigorous objections appear
to have been raised by the Legislature to the
suggested boundary line in the ““Yuma Island
area,”” and, as a result, future study by the
commissions centered on this area.

Further reports were submitted by the
California Colorado River Boundary
Commission on January 30, 1957, and on
April 15, 1958.

In the meantime Senate Constitutional
Amendment No. 13 was approved by the
California electorate on November 6, 1956.
The people of Arnzona approved a similar
amendment to that state’s constitution.

These amendements provide for mutually
acceptable changes in the California-Arizona
boundary.

Since the last report was submitted on
April 15, 1958, the two commissions have
held joint meetings on April 23, 1958,
November 20, 1959, February 27, 1961, and
February 16, 1963. It was at this last meeting
that the two commissions agreed to
recommend the boundary as now proposed in
the Yuma lIsland area.

The advantages of this line are briefly as
follows:

a. It follows approximately the location
of a channel known to have existed in
1874 as surveyed by the U.S. General
Land Office.

b. Much of the land lying south of this
line is patented in Arizona, and taxes
have been paid to Arizona for a number
of years.

c. Most of the land lying to the north of
the proposed boundary within the old
1920 channel loop is owned by the
federal government and none of it is
patented.

d. Old Highway 80 bridge would lie
wholly in Arizona, giving that state access
to its portion of the island.

e. Indian lands in California would not be
affected except that the overpass over the
Southern Pacific Railway and part of the
road through the Indian School will lie in
Arizona.

Below the old Highway 80 bridge, the
proposed line again follows the center of the
existing river to the Mexican boundary.

The so-called “’pie-shaped piece’’ containing
some 3,000 acres would be recognized as lying
wholly in Arizona, but that state has
administered this piece of land for many years,
and part of it is incorporated in the City of
Yuma.

California has acquiesced in Arizona’s
exercise of junsdiction over the “’pie-shaped’”’
area for many years without protest. It seems
apparent that California would have little
likelihood of successful litigation concerning
the area, aside from practical matters of
administration making 1t prudent for the area
to be within Arizona.



PENDING LEGISLATIVE STATUS
IN CALIFORNIA LEGISLATURE

During the 1961 General Session of the
California Legislature, State Senators Shaw and
Backstrand introduced Senate Concurrent
Resolution No. 34, calling for State Senate
approval of the proposed boundary line
between California and Arizona, as
recommended by the two states’” Colorado
River Boundary Commissions following their
last joint meeting in Las Vegas, Nevada, on
February 27, 1961. The resolution, aside from
calling for general approval of the proposed
boundary line, made specific reference to the
Cibola Valley area where a new channel is to
be constructed by the Bureau of Reclamation,
and the Yuma Island area where the
compromise proposes to follow the
approximate 1874 meander line. The Yuma
Island area has been the only remaining
subject boundary segment in dispute, with sole
opposition being registered from Imperial
County. The California State Senate adopted
Senate Concurrent Resolution No. 34 on or

DIVISION OF COLORADO RIVER ACCRETIONS

about May 25, 1961, and sent the resolution
to the Assembly for action.

Assembly Concurrent Resolution No. 71,
introduced by Assemblymen Cologne, Dills, and
Beaver on March 15, 1961, contained the same
language as Senate Concurrent Resolution No.
34. This bill was referred to Assembly
Committee on Rules, and subsequently assigned
to the California Interstate Cooperation
Committee, chaired by Assemblyman Dills, for
interim study. Senate Bill No. 446 was
submitted by Senators Nisbet and Backstrand
on Febraury 4, 1963. This bill contains a
form of compact between Arizona and
California.

WORK TO BE COMPLETED

A compact between Arizona and
California has been executed by the boundary
commission of the States of Arizona and
California respectively, and has been submitted
to the Governor and to the State Legislature
for the purpose of their approval.

T.9 S., R. 22 E., S. B. M.

When this approval has been given, it will
be necessary to enter into a contract with the
United States Coast and Geodetic Survey, who
will make a detailed survey, locating the
principal 34 points by longitude and latitude
to the nearest 0.001 second (about 0.1 foot).

An additional 200 points will be located
from aerial photographs, and their geodetic
positions calculated to the nearest 0.01 second
(about 1 foot). The Coast and Geodetic
Survey estimates that the total cost of this
work will be about $100,000. One-third of
this cost will be pad by each state, and
one-third will be paid by the federal
government.

In addition, it will be necessary for the
Federal Bureau of Land Management to restore
a few section corners in the Yuma area. The
cost of this work is not known but should be
no more than $5,000, one-half probably to be
paid for by each state.

The total contract cost to the State of

California should not exceed $40,000. Once
these surveys are completed, it will be possible
to retrace the entire length of the boundary
with accuracy at any future time, regardless of
any future meandering of the Colorado River.

As a result of the construction of the
various dams and control structures, any great
meandering of the river below Davis Dam is
considered to be quite unlikely.

Solution

The lines between sections 3 and 4, 4
and 5, and the southerly portion between
sections 5 and 6 were restored at record
bearing and distance from the north.

The original (1879) meander line of the right
bank was retraced and adjusted by the broken
boundary (compass rule) method between the
restored meander corners. The adjusted angle
points of the original meander line, fronting on
public lands, were monumented, fixing the line.
Section 5 was subdivided in accordance with the

Manual of Surveying Instructions, 1973, sections
388 to 3-90. The present right bank of the
Colorado River was meandered to the extent
necessary to determine the limits of the land
accreted to the public lands. These resurveys,
surveys and meanders are illustrated in figure 6.

Lot |, section 35, was onginally riparian
and is vacant public land. Lot 4, section 36 is
patented State of California school land. A
line was surveyed normal to the medial line of
the present channel of the river, (the state
boundary) S. 71°30° E., from the original
meander corner of sections 35 and 36. This
line created the division of accretion between
the patented and public lands. Similarly a
division line was surveyed from the SMC on
the original (adjusted) meander line between
Lots 7 and 8, section 5. This dividing line was
run S. 22°00° W., perpendicular to the medial
line of the niver and state boundary.

D2-5
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The standard parallel was extended East from
the meander corner of sections 3 and 35 to an
intersection with the division of accretion line,
where a closing corner of sections 3 and 35 was
established. The standard parallel was extended
East, into the accretion to section 36, an additional
2.23 chains to a theoretical corner of sections 2
and 3, 80 chains in departure, east of the corner of
section 3 and 4. From this theoretical point a line
was run South, to an intersection with the division
of accretion line, where a closing corner of sections
2 and 3 was established. This line was then
surveyed South, between sections 2 and 3, to the
new meander of the right bank, with a % section
corner established at 40 chains in latitude from the
theoretical corner of sections 2 and 3.

The line between sections 3 and 4 was
extended South, to a total of 80 chains, and a
corner of sections 3, 4, 9 and 10 was established.
The line between sections 3 and 10 was surveyed
East to the new meander line, where a meander
corner was established. The % section corner was
established at 40 chains.

The line between sections 9 and 10 was
surveyed due South to a meander corner on
the present right bank.

The line between sections 4 and 5 was
extended due South a total of 80 chains and
the cormer of sections 4, 5, 8 and 9
established. The line between sections 4 and 9
was run ‘“random and true” with a % section
corner at midpoint.

R 22E
N.89°35'W

The line between sections 8 and 9 was
run due South to a meander corner on the
right bank. The line between sections 5 and 8
was run due West to a meander corner.

The meanders of the present right bank
were surveyed and written in the normal
manner from the division of accretion line
between sections 2 and 36, to the SMC on
the division line in section 5.

Ties were made across the river to
meander corners in T. 1 N.,, R. 23 W., in
Arizona.

The plats were prepared for both townships.
The accreted land was lotted into forty acre lots
with the areas shown to 1/100 th acres. The
accretion to section 35 lying north of the standard
parallel was not lotted in a normal manner. The
triangular parcel was designated Lot 2, section 35
instead of being broken into two smaller size lots
in sections 35 and 36. There is no accretion to
section 36 in this lot so no useful purpose would
have been accomplished in the extra division.

The plats of survey were accepted on
May 19, 1961 and are illustrated in figures 7 and
8.

The title to accretions defined in this survey
was contested. A United States Court of Appeals
affirmed the reemerged lands as accretions as
shown in this survey; R.A. Beaver, et al v. United
States of America, 350 F. 2d 4. (1965)

80.62 Ll |

(13 00)

A @ Accepted Monuments

o 5 10 20 40
APPROX SCALE IN CHAINS

Figure 6 - Dependent Resurvey and Subdivisions
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TOWNSHIP 8 SOUTH, RANGE 22 EAST OF THE SAN BERNARDINO MERIDIAN, CALIFORNIA.
DEPENDENT RESURVEY AND SURVEY OF ACCRETION

This plat represents the limited dependent re-
survey of the south b 'y and the
resurvey of sec 35, designed to restore the
lines and cornmers thereof in their original
positions according to the best available evi-
dence of the original surveys, the limited sub-
division of sec 35, and, the survey of a por-
tion of the accretion lands attached to Lot 1,
sec 35, vhich said Lot 1 is public land 1In
this latter survey, a part of the area accreted
to Lot 1 has been included within T 98§,
R 22 E, surveyed at this came time, to main-
Sec 26 tain normality of sectional subdivisions Ex-
cept as to new Lot 2, sec 35, the lottings and

a;enmuohawnouthepht.ppmdw&,
1879

The S bdy of the township was originally sur-
veyed by B C Matthewson, D S, in 1855, as
N 89°35 w the Second Standard Parallel South. It was ve- ,

surveyed and the township subdivided by W P
v Benson, D S, in 1879 The official plat of
a those surveys was approved May 22, 1879
In the extension survey of the accretion lands,
N x the division line between the public and pat-
‘“Ia b1 Sla ented lands has been extended from the rees-
§ - of¥ BIES tablished record meander corner of secs 35
z and 36 on a line normal to the center of the
Calorado River and to the mean high water line
. original record meander Live of 1879
. €0 record meander line o
Sec 33 Sec 34 Bl weesaw S|, Sec 36
% 4042 2022 2022 The surveys were executed by
2 6 |59 Cadastral Surveyor, from March 31 to April 27,
I !§ S ? 196C, pursuant to supplemental special instruc-
S s S s ;;on: 962»- Group 459, California, dated March
NH ‘: NesesI w 40498 Y ’
IS o[ 2aze ] g
2 o S
x o
IS z
H] L
N 89°59E l N 89°59E mm ave N 89°59°€
8ijos 1]}
2002 ] 1999 | 1997 | J,\/ 1994 T 5 92 i % g
S N4
SECOND STANDARD PARALLEL SOUTH (3
Sec6 Sec 5 Sec 4 Sec 3 S
T9S,R 22E &
& TOWNSHIP 9 SOUTH, RANGE 22 EAST OF THE SAN BERNARDINO MERIDIAN, CALIFORNIA.
o s 10 2 40 80
e S DEPENDENT RESURVEY AND SURVEY OF ACCRETION
Areo Surveyed 6 59 Acres
Arsa Resurveyed €38 Il Acres UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF LAND
Washington, D C May 19, 1961

This plat is strictly conformable to the
approved field notes, and the survey, having
been correctly executed in accordance with T8S,R 22E

the requirements of law and the regulations
e O e e o Sec 33 seconp STANDARD Sec 34  paRraALLEL souTH Sec 35

2 division of sec 5, and the survey of accre-
-— Cae, tion lands attached to secs 3 and 4, Lot 8,

P ¥ a,, sec 5, and, a portion inuring to Lot 1, sec
35, T 88, R 22 E., which said sections and
lots are public lands In respect to that
portion inmmsing to Lot 1, sec 35, no division
has been made between i} and that part inur-
ing to sec 3 within the township in order
that normality of sectional subdivisions may
be maintained

N 89°59 £ NB89°59 € N89°59E
8105 | 8105 L 81 02
For the Director 2002 1299 1997 2 1254 38 | ave 4052 2025
2025 2025
“30wo0Is
Cadastral Engineering Staff Officer
33— - — -
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" o
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Figure 7 - Accepted Plat )
Sec 6 B
z
~
3
38
This plat repr ts the t resurvey
me® of secs 3, L and 5, designed to restore the
lines and corners thereof in their original
c positiops according to the best available
3 evidence of the original surveys, the rees-
i tablishment of the record meander line of
[ phiulyiod 1879 through those sectionms, the limited sub-
N -
2

TIN,R23W
Meen Meg. Dec! IS°E

TIN,R23W The fractional township was originally sub-
divided by W F Benson, D 5, in 1879, as
shown upon the official plat approved May

o s w0 20 a0 ®0 22, 1879 The limited dependent resurvey of
bt T T . T T T ] the Second Standard Parallel South is more
CHAINS particularly described ir the official re-
cord of the resurvey of T 8S, R 2K,

Aseo Resurvayed 103214 Acres surveyed concurrently with this work

Areo Surveyed 1174 23 Acres
The position of the 1879 originsl record me-
ander line of the right bank of the Coloradc
River is shown by an irregular line with num-
bered angle points ihis line has been marked
as a fixed and limiting boundary with the
directions and lengths of the several courses
adjusted to the record of the original sur-
vey In the extension survey of the accreted
area, division lines between public and pat-
ented lands have been extended from the re-

UNITED STATES DEPARTMENT OF THE INTERIOR established record meander corner of secs. 35
BUREAU OF LARD MANAGEMENT and 36, T 858, R 22 E, and the special
Washington, D C May 19, 1961 meander corner of the B 1/16 sec line of
sec 5, on lines respectively normal to the
This plat is strictly corformable to the center of the Colorado River and to the mean
approved field notes, and the durvey, having high water line thereof Except as to new
been correctly executed in accordance with subdivisions as shown hereon, the lottings
the requirements of law and the regulations and areas are as shown upon the plat approved
of this Bureau, is hereby accepted May 22, 1879
For the Director The surveys were exscuted by

Cadastral Surveyor, from March 31 to April
27, 1960, pursuant o supplemental special
instructions for Group 459, California, dated

March 25, 1960
Cadastral Engineering Staff Officer

Figure 8 - Accepted Plat
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T. 27 N., R. 56 E., PRINCIPAL MERIDIAN, MONTANA
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Special Instructions Mr. Jack Lawson, who lives in lot 13,
says he can remember helping a Mr. Hall,
who filed on lot 13 in 1933, clear brush
and timber on the accreted land in 1933.
He remembers this to be about 350 feet
north of Mr. Hall’s cabin. This cabin is
still there and | think it is right on the
meander line.

An investigation of the accretions,
completed November 3, 1954, was performed
prior to issuance of Special Instructions on
November 5, 1954. The Special Instructions
1891 James M. and Rodney W Page surveyed the north for Group 480 called for the necessary

boundary and a portion of the subdwisional lines of dependent resurveys, subdivision of section and

T 27 N, R. 56 E, Principal Meridian, Montana, as . .
shown on the plat approved February 9, 1893. See survey of the accretion to Lot 10, section 3.

figure 1 Mr. John Behlan, a resident of the
Conditions Found on the Ground community since 1909, knows this land
very well as having fished and hunted on

History of Surveys

1947 Andrew Nelson dependently resurveyed the north
boundary and a portion of the subdivisional lines His

plat was accepted July 20, 1949. See figure 2
Other surveys affecting the township were performed

by AW Mahon, WB Kimmell and Ranney Y
Lyman but do not affect this portion of the survey.

Reasons for Request of this Survey

The Nelson plat shows an area of
accretion to sections 3, 10 and 11, which was
not surveyed in 1947.

An application in 1954 for homestead
entry filed on Lot 10, section 3 precipitated
this survey.

The field report on the entry confirmed
the substantial accretion to Lot 10, as
indicated on the 1947 survey. On October 26,
1954, the State Supervisor (Montana State
Director) requested a survey of the accreted
land attached to Lot 10.

D3-1

A portion of the investigator’'s report iIs
quoted as follows:

“. . .The investigation shows that some
accretion had formed in front of these
lots by 1920.

About 300 feet in front of these lots
are a number of trees of which borings
were taken. These trees were of 27, 32
and 31 years of age. In front of Lot 6,
section 3, there are many stumps which
were cut in the last year. | counted four
of these and the count was 26, 33, 34
and 40 years of age. There are some
larger trees very near the old meander
line. In fact | could not see much
difference in the sizes of the trees on
either side of the meander line. Where |
presumed the old meander line was [the
ground] is covered with a thick growth
of trees and brush. Part of the accretion
land has been cleaned and the land next
to the water is still lower and is covered
with a dense growth of willows. This,
they say, is submerged during high water.

it for many years. He is sure this land
was out beyond the meander line by 350
feet in 1925. He remembers the trees |
had taken cores of and said the river was
north of there, some 50 feet in 1925.
This confirms the age of the trees and
when a person examines this distance
north of the trees, he will see an old
river bank approximately five feet high,
which shows the river may have been
there for a number of years.

Mr. Jesse L. Hall of Culbertson, son of
the Hall who homesteaded on Lot 13,
stated the same as above. He remembers
the river north of these same trees at the
time his father moved there, for it was
his job to dip water out of the river.

From the above evidence that | have
gathered, we can come to the conclusions
that the accretion formed onto these lots
was by the slow process of reliction
[addition] to the right bank of the river.
Evidence gathered shows that by 1920
this accretion was out about 350 feet

from the meander Iline. The river
apparently was at this point for quite a
number of years, for the accretion beyond
this point is rather new. There I1s no trees
on this new accretion and from evidence
gathered not over 15 years of age. The
question arises as to whether 1t is
considered a substantial amount of
accretion. If it is not, the Government
could not clam the land under the
Madison vs. Basart [59 ID 415] decision.
This would also naturally depend on when
the lots bordering the accretion land were
filed on, which dates | do not have at
this time.”
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T. 27 N., R. 56 E., PRINCIPAL MERIDIAN, MONTANA

TOWNSHIP 27 NORTH, RANGE 56 EAST, OF THE PRINCIPAL MERIDIAN, MONTANA.
DEPENDENT RESURVEY
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Figure 2 - Dependent Resurvey in 1947
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Figure 3 - Survey Records and Status
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Figure 4 - Present Conditions and Resurvey Data

Figure 3 is a composite of the original
and 1947 resurvey records, with land status
added, on which any further survey work must
be based. Eventually a portion of the
boundaries of section 3 were resurveyed and
the section subdivided to the extent shown In
figure 4.

As part of this resurvey, the record
meanders of the right bank, through section 3,
were adjusted by the broken boundary
method. The meanders of the present right
bank were surveyed in accordance with section
3-119 of the Manual of Surveying Instructions,
1973. The witness % section corner of sections
3 and 4, set in 1947, had been destroyed.

The line between Lots 10 and 12 of
section 3 was run easterly on a mean bearing
between the east-west centerline and the south
boundary of the section. The line between
Lots 12 and 13 was run on a mean bearing
between the north-south centerline and a mean
bearing of the south half of the east
boundary. This procedure is in accordance with
section 3-88 and 390 of the Manual of
Surveying Instructions, 1973.

Figure 5 1s a sketch indicating the original
meander line, the present banks of the
Missouri River and approximate position of the
right bank in 1920, as indicated in the
investigation report. The approximate area of
accretion in 1920 is indicated in front of each
original lot, except Lot 10. For example: Lot
6 was returned on the original plat as
containing 8.06 acres. In 1920 approximately
4.4 acres of land had accreted to Lot 6.

The accretion to Lot 10, section 3 was
surveyed according to the Special Instructions
for Group 480.

A special meander corner was established
at the intersection of the north-south
centerline with the adjusted original meander
line. Another special meander corner was
established at the intersection of the line
between Lots 10 and 12 with the adjusted
original meander line. Angle points numbered 3
and 4, on the adjusted meander line, were
permanently monumented, converting this
portion to a fixed boundary. New meanders of
the present right bank were surveyed.

Field surveys were made to locate the
thread of the main channel of the river.
Division-of-accretion lines were surveyed from
the special meander corners, perpendicular to
the thread of the main channel of the river,
to the new meander line, where auxiliary
meander corners were established. The entire
accretion to Lot 10 was platted and designated
Lot 14, the next higher number in section 3.

This survey was accepted on April 6,
1955. The plat is illustrated by figure 6.
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Figure 5 - Areas of Accretions

Preliminary Statement of the Problem

No serious problems were apparent in the
restoration of corners of the original surveys.
There were two problems which involved the
accretions and which were to be solved.

The evidence shows that Page and Page
properly meandered the Missouri River in
1891. The official resurvey made in 1947
revealed the approximate extent of accretion.
The first problem is to fix the time and area
of the accretions to Lot 10. The preliminary
investigation indicated that 300 to 350 feet of
accretion had built up by about 1920. The
second problem concerns settling the question
of what constitutes ‘“‘SUBSTANTIAL"
accretion. In the Madison vs. Basart decision,
cited in the investigation report, more than a
half mile of land had accreted prior to entry.
That amount was quite clearly substantial.

There are no sharply drawn decisions
which define the term “‘substantial accretion.”
It is, however, the duty of the Bureau to
protect the public interest in the public lands.
If substantial accretion has formed prior to
entry, that accretion and all subsequent
accretion has been held to be public lands
subject to survey and disposal by the
government. In the execution of these duties,
someone must make the decision to either
survey and claim the accretion, or decline to
do so.

Regulations

This survey illustrates the application of
the following sections of the Manual of
Surveying Instructions, 1973:

3-88 to 392 Subdivision of fractional
sections
3-115 to 3-120 Meander Lines

5-43 Broken boundary
adjustments

5-36 Irregular boundary
adjustments

7-62 to 7-70 Accretions

Amended Information

On August 3, 1956, the State Supervisor
requested investigation and survey of the
accretions to the adjacent lots in section 3
and in sections 2 and 11. Because this second
investigation was adjacent to the 1954 survey
and investigation, the additional information
gathered confirmed the 1954 information on
the accretions to Lot 10.

As a result of the new information, the
Bureau decided to claam the accretion to Lots
6, 11, 12 and 13 of section 3 as public lands.
The file on this survey indicates concern n
some quarters about this procedure.
Nevertheless, Special Instructions were issued
on August 9, 1956, for the survey of the
accretions to Lots 6, 11, 12 and 13 of section
3.

Final Statement of the Problem

The Special Instructions required survey of
the accretions. The original boundaries of the
lots had to be established and compared to

the present position of the river bank. Where
adjacent ownership lines meet the original
meanders, a line must be established to divide
the ownership of the accretions. Any
accretions to patented land which may be
public lands must also be identified.

Solution

The field work, in effect, was a
continuation of the 1954 survey concerning
Lot 10 only. The area accreted to Lot 6 was
designated Lot 16; the accretion to Lot 11
was designated Lot 15; accretions to Lot 12
was designated Lot 17. The area in front of
Lot 13 extended into section 2 and was
designated Tract 37. The division-of-accretion
lines were all run normal to the thread of the
main channel of the river. All angle points
along the adjusted original meander line were
monumented and numbered in sequence. A
sketch of the completed field work is shown
in figure 4 and figure 7.

The surveys under Group 489 were
platted and transmitted to the Washington
Office for review and acceptance.

Washington Office review of the returns
prompted the memorandum from the Cadastral
Engineering Staff officer (Chief, Division of
Cadastral Surveys) shown in figure 8.

The survey was not rejected by the
memorandum in figure 8 but more conclusive
evidence was requested. No evidence was
produced in 1957 and the new survey remains
unapproved. The monuments have been
removed from the ground.
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NONSUBSTANTIAL MISSOURI RIVER ACCRETIONS

T. 27 N., R. 56 E., PRINCIPAL MERIDIAN, MONTANA
TOWNSHIP 27 NORTH, RANGE 56 EAST OF THE PRINCIPAL MERIDIAN, MONTANA

IN REPLY REFER TO

5 04b
United States Department of the Interior
DEPENDENT RESURVEY and SURVEY of ACCRETION BUREAU OF LAND MAAAGEMEAS
WASHINGTON DC 20240 lot 12 in 1908, that at those dates there was no area formed by
July 31, 1958 accretion existing in front of the two lots With respect to
c ’ lot 6, entered in 1932 and lot 13 in 1933, it is apparent from
0 the report that at those dates the accretion areas existing in
P front of the lots werk narrow strips approximately 350 feet wide
Y This is based on the statement in the report that the accretion
. area at the date of the invegtigation in 1954 beyond the 350 foot
Memorandum line was "* * not over 15 years of age "
To Area Administrator, Area 3, Denver Based upon the many court decisions and decisions by the
‘L g Department with respect to the ownership of accretion areas, this
. ?' From Director office does not believe that we can claim the present accretion
0 0' area in front of lots 6, 11, 12 and 13 as public land The ac-
“ N Subject Status of land included in survey executed under cretion area in front of these lots, based upon the report of the
1 1 Group 489 Montana investigation, does not appear to be of sufficient size and extent
06 06 at the dates the lots were entered to warrant that action In
09 9 We have received your memorandum, 5 04b, of April 30 fact, as previously stated, no evidence has been submitted to show
@ o transmitting final returns of the survey of accretion areas that there was any accretion in front of lots 11 and 12 at the
6 fronting on and attaching to lots 6, 11, 12 and 13, sec 3, T dates those lots were entered
‘Q O 27N, R 56 E , Principal Meridian, Montana
‘ It was proper to survey the accretion area in front of
[ \ Before accretion areas attaching to and lying in lot 10, sec 3 as represented by plat accepted April 6, 1955 as
I front of privately owned lands can be considered public land lot 10 was at that date public land of the United States It
P 23 I \ of the United States it must be determined that they formed should also be realized that if the entire accretion area in sec
N ! 6,2‘ ‘ l and were of substantial size at the date the privately owned 3 is public land it would not be necessary to determine the
N 00‘ lands were entered and patented See R M Stricker, et al, 50 boundaries of the particular areas attaching to each lot of the
C C) 0 4 l ! I L D 357, decided April 2, 1924 and Wittmayer v United States, original survey
118 Fed 2d, 808
w ' : ¢ ’ It is possible your office may have other facts with
' 3 I According to our records lot 6 was entered 1-23-32, respect to the conditions on the ground than indicated by the
I ' lot 11, 12-11-14, lot 12, 5-29-08, and lot 13, 10-12-33 Lot report of the investigation as the basis for considering that the
' ! 2 ] 6 was patented 10-1-36, lot 11, 11-25-18, lot 12, 9-24-08, and accretion areas are public lands belonging to the United States
' | lot 13, 8-4-39 1In the report dated November 3, 1954 of the and subject to survey It is requested that you submit a justifi-
| | investigation of the accretion area it is stated cation as to the reasons for considering the accretion areas as
l public land Our records do not show that the owners of the lots
' ' “From the above evidence that I have gathered, had been advised that we are claiming the accretion areas attaching
‘ l we can come to the conclusions that the accretion to those lots Of course this should be done if it is decided
| - s I formed onto these lots was by the slow process of to assert a claim to the accretion areas
3 - h 2 ' reliction to the right bank of the river Evidence
b - 0/ \\\ & > gathered shows that by 1920 this accretion was out We will withhold action on the case awaiting your state-
Q‘ meo . sso s . s about 350 feet from the meander line The river ment as the basis for claiming the land as public land subject to
Q"N /’6‘0 0* s ! — —— a— — — — apparently was at this point for quite a number of survey
LY 4 5 4 ~ T - - - -9 years, for the accretion beyond this point is rather
M ~319 ~, » 2, [~ l new There is no trees on this new accretion and For the Director
' /’.w" 53 ‘:96 /y€ 3 ~ 7 from evidence gathered not over 15 years of age "
- M V> ~ '
r - 1058 ®o. Yr l S~ The investigation did not determine conditions prior (signed)Earl G Harrington
x S. () g “ 4 <, / | S~ | to 1920 It is possible, since lot 11 was entered in 1914 and Cadastral Engineering Staff Officer
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Figure 7 - Unapproved Survey of Accretions
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T. 27 N., R. 54 E., PRINCIPAL MERIDIAN, MONTANA

Township N°27 Nor 7/ Range N°TZ £Fasr of 7he Frincpa/ Meridian, Mornrara.

History of Surveys
1891 James M Page surveyed the 13th Guide Mendian East

lying south of the Missouri River

1906 Frederick L Cumming surveyed the 13th Guide
Mendian East and subdivisional lines lying north of the
Missourt River including meanders of the left bank
Cumming ran the guide mendian South to a meander
comer but did not tie to the Page survey across the
nver A portion of Cumming’s survey s illustrated in
figure 1

1909 Guy P Harnngton resurveyed a portion of the east
boundary of the township lying north of the nver and
subdivided the sections north of the niver See figure 2

1910 Edward O Lyman resurveyed the east boundary of
section 12 lying south of the river

1911 & 1913 Supplemiental plats relotted the sections north of river

1913 Theodore O Johnston and P.J Sweeney resurveyed the
east boundary of sections 12 and 13, surveyed the
subdivisional lines south of the Missoun and meandered
the nght bank as shown on the plat in figure 3

1947 Ranney Y Lyman resurveyed the north two ters of
soctions as part’ of the Missourt Basin Surveys for the
Bureau of Reclamation. Lyman made direct ties across
the nver, providing a correlation of the previously
unconnected work See figure 4 which shows the
possible accretion to the rnight bank in sections 11 and
12,

Sec.16.

NEF° TS E.

Sec.15.

Figure 1 - Portion of Original Plat
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Sec. 14.

z o
Z /632 \IEFZ
LAY

(2522520 037!
S Ve T

Sec. 13.

Supplemental Plat of

‘Fractional Township N> 27 _ North Range N°_S54 _East of the Principal Meridian, Montana.

Reasons for Request of this Survey

In June 1954 the District Range Manager
at Miles City, Montana, made inquiry about
the possible accretion in sections 11 and 12
and subsequently requested that a
determination and survey be made of the area.

Figure 5 is a composite of the official
survey records and shows the land status at
the time of the survey. Entry to Lot 1,
section 11 and Lot 12, section 12 was filed in
1933. Entry to Lots 13 and 14, section 12,
was filed in the land office in December,
1920. The 1947 resurvey by Lyman shows
only the approximate present location of the
river.

Figure 2 - 1909 Subdivisions
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Figure 3 - Portion of 1913 Plat
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OWNERSHIP AND DIVISION OF MISSOURI RIVER ACCRETIONS

Special Instructions

Special Instructions for Group 477,
Montana were prepared on August 26, 1954,
providing for an investigation of the area and
for survey of any land determined to be
accretion. The investigation was to consider the
fundamental law of riparian rights and water
boundaries.

Washington Office approval of the Special
Instructions was given predicated on proper
further examination on the ground for the
purpose of determining any avulsive changes in
the river.

Conditions Found on the Ground

The surveyor assigned to Group 477 made
local inquiries. He contacted the owner of Lot
1, section 11 and Lots 12, 13 and 14 of
section 12. The owner of Lot 1, section 11
and Lot 12, section 12 stated that there was
a considerable amount of accretion in front of
his land prior to his filing on these lots in
1933. He also stated that the accretion, at
that time, extended out some 10 to 20 chains
from his land and contained trees and brush.
An increment borer was used on live trees and
ring counts made on sawed stumps in the
area. The trees were from 23 to 44 years of

age.

The owner of Lots 13 and 14, section 12
stated that when he filed on his lots in 1920
the river was actually up against the lots and
may have even eroded them to some extent.
This was verified again by ring count of the
trees in front of Lots 13 and 14. None of the
trees were more than about 20 years of age.

Three other persons residing in the
vicinity since 1894, 1901 and 1908,
respectively, corroborated these statements.

The three also stated that at no time was
there an avulsive cut by the river through the
“peninsula” of land in section 12 along the
left bank. This statement was confirmed by
the fact that all of the accreted land sloped
uniformly to the east and southeast, with no
evidence of the escarpment or channel bank
that may be evident after an avulsive cut.

The 1909 Harrington plat, see figure 2,
also indicates that erosion of the peninsula was
already underway three years after the original
survey.

Preliminary Statement of the Problem

A report of the conditions found during
the investigation ruled out any possibility of
avulsion and the report was approved. The
surveyor was instructed to proceed with the
resurveys and retracements necessary and to
determine the division of the accreted lands.

Regulations

This survey illustrates the application of
the following sections of the Manual of
Surveying Instructions, 1973:

3-80, 3-88
and 3-90

Subdivision of fractional
sections
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Legal Constraints

Before establishing survey procedures for
creating divisions of accreted lands a legal
opmion s usually necessary. Individual states
may not follow the general rule. Montana was
known to follow the Common Law which
agreed with the Federal law on accretions.

Amended Information
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APPROX SCALE IN CHAINS

Figure 6 - Existing Conditions and Dependent Resurvey
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The west 2 mile between sections 12 and
13 was resurveyed, as was the west %2 mile
between sections 2 and 11, and the northerly
portion of the line between sections 11 and
12. The line between sections 1 and 12, west
of the river was also resurveyed. The right
bank of the river was found to be eroded and
a witness meander corner was required. The
record meander courses through sections 11
and 12 were retraced and adjusted by the
broken boundary method. The meander corner
of sections 7 and 12 on the east boundary
and right bank of the river fell in the present
channel and was inaccessible. The record
meander courses were run from the southerly
meander corner between sections 11 and 12,
thence along the original right bank to an
intersection with the present right bank. The
present right bank was meandered to an
intersection with the original meander line in
front of Lot 12, section 12. The new
meanders were run according to sections 3-115
to 3-120 of the Manual of Surveying
Instructions, 1973.

The N-S centerline of section 12, the
centerlines of section 11 and centerlines of the
““NE%’'’ of section 11 were surveyed in
accordance with section 3-88 of the Manual of
Surveying Instructions, 1973.

Upon completion of the resurveys, surveys
and new meanders the apportionment of
accretion could be determined. The data
accumulated to that pomint is illustrated in
figure 6, and was the basis for determining the
procedure.

It had been established during the
investigation that all of the area lying between
the original meander hne and the present right
bank was accretion to the night bank. Thus
the presumably “re-emerged’’ lands in Lots 2,
6 and 10, etc., of section 12 were not
re-emerged lands under the Montana and
Federal law.

Final Statement of the Problem

Now that the boundaries of the accretions
are known, the next step is to determine the
ownership of the accretions and, following
that, to fix the division lines between the
ownerships. The partition lines are normally
run according to sections 7-58 and 7-66,
Manual of Surveying Instructions, 1973. (Rule:
divide the new frontage in proportion to the
old frontage.) Modifications of this rule must
be considered when coves, peninsulas and
varying conditions, or conflict with state laws,
make the method inequitable or impractical.
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Solution

Using the land owner’'s own statement
concerning the accretion, the accretion in front
of Lot 1, section 11 and Lot 12, section 12
was built up prior to the owner’s entry and
was therefore public land because the accretion
inures to the upland owner. Inasmuch as the
amount of accretions was considered
substantial, title to the accretions did not pass
with the patent in 1933.

As shown by physical evidence and by
testimony, the accretion in front of Lots 13
and 14, section 12, was built up after patent
was 1I1ssued and therefore the accretion
belonged to the entryman as the upland
owner. With the ownerships resolved it only
remained to fix the division lines of the
apportionment.

The present meander of the right bank 1s
quite uniform, with no deep indentations or
protrusions. A division based on apportionment
of frontage was adopted because there were no
inequities caused thereby nor were other
modifying circumstances present.

In order to calculate the new and old
frontage, special meander corners were
established and monumented at the intersection
of the N-S centerline of section 12, the E-W
centerline of section 11 and the E-W centerline
of NE% of section 11 with the original and
adjusted original meander line.

Angle points were monumented along the
original (adjusted) meander line fronting on
public lands. The angle points in front of
patented lands were determined but not
monumented.

An auxiliary meander corner was
established at both ends of the new meanders
of the right bank, at the intersection with the
original meander line.

The total lineal measurement between
auxiliary meander corners on the original
meander line was 137.285 chains. The total
distance measured along the new meander line
was 65.53 chains. The length of the new
meanders was divided by the length of the
corresponding original meanders giving a ratio
of 0.477328. The length of each ‘‘segment” of
the original meanders was then multiplied by
this ratio to determine the pro-rata share for
each owner along the new meander line. For
example: Lot 15, section 12 had a remaining
original meander frontage of 6.20 chains. It's
proportionate share of the new meander is
then (6.20 chains) (0.477328) = 2.96 chains.

The accretion in front of both lot 1, section
11 and lot 12, section 12, all public lands, was
surveyed as Tract 37 for purposes of simplicity but
the apportionment was based on the frontage of
both lots, 37.73 chains.

The public land accretion in front of Public
Domain was surveyed as separate tract Nos. 38, 39
and 40. Tract corners were monumented along the
new meander line but the ““angle points’’ along the
meander line were not monumented.
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The division lines of the tracts were surveyed
from the appropriate meander corner or special
meander corner, to the tract corner monumented
on the new meander line. The tracts were given an
acreage on the plat. The accretions to patented
land in front of lots 13 and 14, section 12 were not
assigned an acreage because the Bureau lacks
authority to survey private lands, except when
such survey may be incidental to surveys of public
lands.

The plat of this survey was accepted in April
1955 and is shown in figure 7.

There is a calculated error of closure
amounting to 37 links in departure and 9 links in
latitude in the original record values for the
meanders in front of lots 13 through 16, section
12. Adjusted meanders should have been used as a
basis for reestablishment of the meanders along
lots 13, 14 and 15, instead of the record
measurements. Because the latitudinal error is
small, there is little difference in the resulting
locations caused by the procedural mistake.
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RELICTION OF FLAGSTAFF LAKE

History of Surveys

1880

1881

1887

1914-1915

1927-1929

ML McCall and JH Chitwood surveyed portions of
Township 356 S, Ranges 24 and 25 E, bordering on
“Wamer Lake” but did not meander the lake The plats
indicate a very large body of water

Laban H Wheeler surveyed a portion of the East
boundary and subdivisional lines of T 34 S, R 24 E.
Sections 25 and 36 were fractional along the westerly
shore of “Wamer Lake,” which was not meandered

John H Neal surveyed the south boundary and a portion
of the east boundary of section 36, T. 34 S, R 24 E,
and mesndered ‘‘Warner Lake” in sections 26 and 36,
He surveyed the West boundary, T 35 S, R 25 E.,
extended the subdivisional hines and meandered ‘‘Warner
Lake” wn sections 1 thru 6 Neal also meandered
“Mugwump Lake” in sections 7, 8 and 18, as well as
others This established “Warmer Lake” as being a chain of
separate lakes

Fred Mensch retraced and resurveyed the South and West
boundaries of T 34 S., R 25 E, subdivided the township
and meandered ‘“Wamer Lake

Mensch also extended the hne between sections 2 and 3
m T 35S, R 26 E, and surveyed new meanders of
‘“Warner Lake,” returning areas on the relicted lands
between his meanders and those surveyed by Neal in
1887

Otto L Draper extended the lines of sections 2 thru 6,
completing section 2, and surveyed new meanders of
Flagstaff Lake in sections 3 thru 6, T 35 S, R 25 E
Draper extended the north boundary of section 6, 10 00
chains easterly from the Neal meander corner of sections
6 and 31 but did not survey new meanders in section 31
In this manner the Neal mbander corner became an angle
point in the north boundary of section 6 but remained a
meander corner referring to section 31 only

T. 35 S., R. 25 E., W. M.
DIAGRAM

fo accompany

SPECIAL INSTRUCTIONS

dated August 25, 1948

GROUP 287, OREGON.

Partial Dependent Resurvey T9s.34S,Rs 24, 25,and 26 £,
and T.35S,R25E. WM
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Reasons for Request of this Survey

As a result of an investigation by the
Government, the following decision was forwarded
to the State of Oregon:

DECISION

B. L. M. 2034928
Report of Investigation
dated October 20, 1947

Ownership of the beds
of certain lands in
southeastern Oregon

Lakes held to be non-navigable and
title to the lake beds in front of

the shore lands owned by the Govern-
ment is in the United States. Survey
authorized of the portions of the lake
beds owned by the Government.

The Under Secretary of the Interior on April 4, 1947
advised the Governor of the State of Oregon concerning the
claim of the United States to the beds of North Campbell,
Turpin, Stone Corral and Flagstaff Lakes in Ts. 34 S.,

Rs. 25 and 26 E., Willamette Meridian, Oregon and to
other lake beds in southeastern Oregon as follows*

"It 18 the responsibility of the Department of the
Interior to consider and determine what are public lands;
what lands have been surveyed; what lands are to be survey-
ed; and what have been disposed of, Kirwan v. Murphy
(189 U S 35).

This Department proposes to have an investigation made
of the four lakes involved, and probably other lakes in
southeastern Oregon, in which the United States may have an
interest, and if it is found that the lakes were not navig-
able when Oregon was admitted into the Union in 1859, it
will assume jurisdiction over the portions of the lake beds
considered public land of the United States."

The present ownership of the beds of these lakes is
dependent upon ownership of the shore lands as bordering
thereon and upon whether the lakes were navigable or non-
navigable in 1859 when Oregon was admitted into the Union.
It is a well settled principle of law that the United States
owns the portions of the beds of non-navigable lakes in
front of the subdivisions which are still public lands
(U. S. v. Oregon, 295 U.S. 1).

By memorandum dated May 19, 1947 the Regional Adminis-
trator, Region I, was authorized to have an investigation
made to determine whether North Campbell, Turpin, Stone
Corral and Flagstaff Lakes and other lakes in southeastern
Oregon in which the Government may have an interest, were
non-navigable in 1859 when that State was admitted into the
Union, as a basis for further action.
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The report of the field investigation dated October 20,
1947 made by Regional Cadastral Engineer Ganong has been
received and considered. This report shows that the lakes
examined are not navigable at the present time and were
shallow bodies of water in 1859 when Oregon was admitted
into the Union and were non-navigable at that date This
office concurs in the recommendation made by the examiner
that

"Guano Lake in T 39 S , R 27 E , and the
lakes of Warner Valley, as follows* Stone
Corral, Turpin, Lower Campbell, Flagstaff,
Mugwump, Jones, Anderson, Hart, Crump, and
Pelican, in Ts. 34, 35, 36, 37, 38, and 39
S , Rs 24, 25, and 26 E., W.M Oregon, be
considered non-navigable lakes, * * % ',

It is therefore held that these lakes were non-navigable
in 1859 when Oregon was admitted into the Union and that
title to the portions of the lake beds in front of the shore
subdivisions owned by the United States is still in the
Government.

The portions of the lake beds considered public land
of the United States will be surveyed by this office.
Based upon an inspection of the records it appears that
the Government still owns at least 60 percent of the total
shore line of the lakes and that the portion of the lake
beds belonging to the United States amounts to over 11,000
acres.

A copy of this Decision is being forwarded to the

Governor of the State of Oregon in order that the State of
Oregon may be fully advised of the contemplated action,

/s/ Tho C. Havell

Assistant Director
Official copy of "E"

3/15/48,bh

This survey was executed in consequence of
the above decision.

T. 35 S., R. 25 E., W. M.

Special Instructions

Special Instructions for Group 287, Oregon,
were prepared on August 25, 1948, providing for
the dependent resurvey of those lines adjoining five
lakes in Tps. 34 S., Rs. 24, 25 and 26 E., and
T. 35 S., R. 25 E. One of the lakes was Flagstaff
Lake, the subject of this discussion. The adjoining
township and section lines were to be dependently
resurveyed and remonumented where necessary. In
those sections containing patented land bordering
on the meander line, the necessary section
subdivisional lines were to be surveyed and the
meander lines resurveyed to define the boundary
between patented and public lands.

It was anticipated that the lakes contained
some shallow water. The sections within the lake
beds were to be completed by protractions based
on the resurvey data. That portion of each lake bed
fronting on patented land belonged to the
patentee. In each case, the protection of the rights
of the patentee was required.

Lot 4, section 30, T. 34 S., R. 25 E. was
patented in 1927. Section 36, T. 34 S.,R. 24 E.
had been granted to the State of Oregon and was
still state owned. The diagram accompanying the
Special Instructions is shown in figure 1.

Assignment Instructions

On September 10,1948 the work under
Group 287 was assigned to Norman D. Price and
Thomas A. Tillman, cadastral engineers. Field
work began on September 17, 1948.

Conditions Found on the Ground

No resurvey problems were encountered.
Most of the corners had been monumented
with brass-capped iron posts in 1914-1915 and
1927-1929 by Mensch and Draper. The few
missing corners were restored by proportionate
measurement, or in the case of missing
meander corners, at record bearing and
distance. After the dependent resurvey was
completed, the record meanders were retraced
in sections 30 and 36. The misclosures were
adjusted by the broken boundary method, but
the angle points were not monumented because
the meander line was riparian.

The line between Lots 3 and 4, section 30
(the N. and S. centerline of the NW%) was run
southerly on a mean bearing to an intersection
with the adjusted meander line and a special
meander corner established and monumented.

It was apparently unnecessary but section 36
was subdivided and a special meander corner
established at the intersection of the adjusted
meander line and the East and West centerline of
the NE%. The point was monumented.

Flagstaff Lake was completely dry and a crop
of wheat had been raised on the lake bed during
the 1948 season. Blank lines were extended across
the lake bed, ““‘completing’’ the survey of the south
and west boundaries of T. 34 S., R. 25 E. These
lines formed, in part, the basis for protraction
surveys of the lake.

The lake bed was cross sectioned to determine
the position of a thalweg, if any. The lake bed was
found to be flat. After a uniform slope to an
elevation of about 6 feet below the meander line
there was no variation in the lake bed exceeding
one half foot. There was no way of determining
where the last water stood in the lake bed as it
dried up.

Preliminary Statement of the Problem

The problem to be solved, after all field data
was returned, was how to determine the division
lines between the relicted land accruing to Lot 4 in
section 30, Lots 1 and 2 in section 36 and the
public lands within the lake bed.

Regulations

Sections 7-51 to 7-67 of the Manual of
Surveying Instructions, 1973, and the court
decisions cited therein govern the procedure in
this case.

The division of the lake bed must be equitable
to all of the riparian land owners. The United
States normally owns the beds of all non-navigable
bodies of water until such time that title to the
riparian uplands passes. Further, when the United
States issues a patent to a riparian lot it also passes

title to the bed of the lake or stream fronting on
that lot as far as the United States is concerned.
Most states, including Oregon, subscribe to this
basic principle. The courts do not always agree on
the method of dividing the beds of non-navigable
lakes between the riparian owners. Five basic
methods have been devised to achieve an equitable
division:

1. The pie method

2. The long lake method

3. The apportionment method
4. The Colonial method

5. Extension of the section and section
subdivisional lines

Intermingled riparian ownership can be very
complex. No one method will be equitable in all
situations. Some reasonable combination of two or
three methods may be needed to accomplish an
equitable division.

All factors must be considered to determine
an equitable division method. The order of expo-
sure of the relicted area may be a determining
factor. After most of the reliction had occurred did
a main channel remain? If so, was it near the
middle of the lake or near one shore? Is the shore
line reasonably regular, or are there deep bays or
long peninsulas?

When the method for division is selected,
that method should be logically and
mathematically computed and capable of
reconstruction.

Auxiliary Topic No. 1

The Pie Method

If a lake is round, or nearly so, the geographic
center of the lake (radius point) is determined.
From any meander corner or special meander
corner a line is run to the center of the lake. This
results in wedges, or “‘pie shaped’’ areas of land
accruing to the patented uplands , or fractional
lots. A “’pie method” division of Flagstaff Lake is
illustrated (approximately) in figure 2.
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: situations. To apply the “long lake method” a Figure 3 illustrates a composite of all of the A true median hne of a lake, cannot be closing courses were computed from
center (radius point) at each end of the lake js dependent resurvey data around Flagstaff Lake. determined on an unadjusted traverse or figure meander corner to meander corner or to
Auxiliary Topic-No. 2 determined. A medial line is then determined The latest record meander courses are shown on without a resultant buildup of error. For purposes special meander corner. This resulted in
between these “‘end points.” Lands at each end of page D5-8. of this discussion, the exterior meanders of the thirteen courses.
The Long Lake Method the lake are divided by the pie method. The lake were adjusted by the broken boundary me-
remaining division lines are then drawn perpendicu- A median line may be defined as a line which thod and the median line determined in the 2. These courses misclosed by 2 links in

When a lake is longer than its width or
otherwise not round, the ““pie method” would
result in large inequities and even impossible

D5-4

lar to the medial line to each meander or special
meander corner on the shore line. The most
difficult problem involves the determination of the
“end points’’ and the ‘‘medial line.”

is at all time equidistant from the nearest point on
opposite banks of the lake or river.

following manner:

1. Based on the dependent resurvey data,

latitude and 16 links in departure, there-
fore they were in turn adjusted to a
mathematical closure.
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Using these adjusted courses held as
fixed, the latest record meander courses
were adjusted to them. All data for the
basis of computations appear in figure 3,
which provides a mathematically closed
figure.

Coordinates were assigned to each angle
point of the meanders and formed the
basis of the median line determination.

The ““end points’’ used in the discussion

were held as the same points which were
used on the accepted plat. These points
are arbitrary to some extent. They are
radius points of circles which are tangent
to the meander lines. They fit within the
“ends’’ of the lake bed. A mathematical
median line was then calculated for this
topic discussion. It is equidistant be-
tween the meander line on opposing

Figure 4 - “Long Lake Method’ Division

shores from end point to end point.

It is not always possible to draw a line
perpendicular to the median line toward a meander
corner on the shore if the median line has sharp
deflections. No point on the true median line exists
where a normal can be constructed to the meander
corner of section 31 on the north boundary of
section 6, for instance.

Figure 4 illustrates a “‘long lake method” of
division of the bed of Flagstaff Lake. The line
dividing areas accrued to sections 6 and 31 is
drawn normal to an arbitrary “‘straightening” of
the medial line. This illustrates one of the problems
with the method.

D5-56
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Auxiliary Topic No. 3

The Apportionment Method

As was seen in the accretion cases, a preferred
method of division i1s to apportion each owner new

D5-6

shore line frontage in ratio to his old shore line
frontage. To apply this method to Flagstaff Lake
the “new shore line” is the medial line between
end points. The ““old shore line” is that portion of
frontage outside the ““ends’’ of the lake, or where
the end radius becomes tangent to the meander

Figure 5 - Apportionment of Medial Line

line.

Figure 5 illustrates an apportionment of the
medial line, based on the length of old shore line
between points A and B, and between points C and
D. The old shoreline length for section 6 i1s from

the MC of sections 5 and 6 to the MC AP between
sections 6 and 31. This occurs because Draper
extended the north boundary of section 6 in 1929
but did not extend the south boundary of section
31 even though they are a common line. He did
not run new meanders for section 31.
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Auxiliary Topic No. 4
The Colonial Method

Basically, the method draws the division
lines normal to the old shore line and
terminates them at an intersection with the
medial line. If the shore line deflects at the
meander corner or is irregular, as are the
meanders of Flagstaff Lake, a special procedure
is necessary. Straight lines are drawn from

meander corner to meander corner of the
affected upland ownership to form an angle at
the MC. The division line of the relicted area
is then bisector of the total angle thus created
at the meander corner.

Final Statement of the Problem

The problem to be solved is selection of an
equitable method or combination of methods of
dividing the reliction accruing to the patented

Figure 6 - Method Adopted

riparian lots so that the remaining public lands can
be subdivided by protraction.

Solution

Figure 6 illustrates the division used in this
survey. It is primarily a variation of the ““colonial
method” with the medial line determined by the
“long lake’’ method.

The medial hine was determined by scaled
approximation to reduce the number of courses.
The end points are nearly the same as in the
previous illustrations.

The plats were prepared with a protracted
completion survey of each township. The protrac-
tions were based on the dependent resurveys and
“blank’’ township line completions. Fractional lots

were protracted abutting the relicted lands accru-
ing to the patented riparian lots.

Portions of the plats accepted January 11,
1950 are illustrated in figure 7.
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LATEST RECORD MEANDERS OF THE
PERIMETER OF FLAGSTAFF LAKE

NEAL - 1887, T. 34 S., Ro 24 Eo
From MC secs. 25 and 26, in sec. 25

RELICTION OF FLAGSTAFF LAKE

T. 35 S.,, R. 25 E., W. M.

DRAPER - 1928, To 35 So, Ro 25 Eo
From MC secs. 3 and 33, in sec. 3

S. 46° 30' W., 20.10 chs.

S. 80° 00' W., 30.00 to MC secs. 3 and 4

Thence in sec. 4

86° 00' W.,
89° 00' W.,

50° 00' W.,

19.00 chs.
28.50

18.00

N. 8° 00' W., 9.00 chs. -

N. 14° do"E., 20.00

N. 20° 00' W., 16.00

N. 4° 00' E., 13,00

N. 5° 00' wW., 5.00

N. 8° 00' E., 7.00

N. 51° 00' E., 5.00

N. 70° 30' E., 7.70 to MC secs. 25 and 30

MENSCH - 1915’ T. 34 S., R. 25 El
From MC sec. 31 (AP for sec.6), in sec. 31

N.

NI

N.

21° 00' W.,
36° 00' W.,

13° 45' W.,

5.00 chs.
5.50

6.30

N. 45° 30' W., 10.28 to MC secs. 31 and 36

From MC secs. 3 and 33, in sec. 33

11° 45' W.,
25° 30' wW.,
31° 15' w.,
40° 00' W.,

Thence in
49° 45' W, ,
53° 00' W.,

Thence in
58° 30' W.,
64° 30' W.,
69° 30' W.,

71° 00' W.,

16.20 chs.

20.00

26.00

31.00 to MC secs. 28 and 33
sec. 28

25.00 chs.

14.11 to MC secs. 28 and 29
sec. 29

27.00 chs.

25,00

27.00

9,60 to MC secs. 29 and 30

S. 65° 00' W., 23.00 to MC secs. 4 and 5

Thence in sec. 5
West, 23,00 chs,
N. 82° 30' W., 15.50
S. 82° 00' wW., 20.00

N. 50° W., 29.00 to MC secs. 5 and 6
Thence in sec. 6

N. 31° 30' W., 24.50 chs. to MC sec. 6 (only)

PRICE AND TILLMAN - 1948, T. 34 S., R. 24 E.
From MC secs. 31 and 36, in sec. 36

N. 37° 17' W., 10.004 chs.
N. 18° 45' W., (6.265 to SMC) 15.028

N. 3° 38' E., 11.944 to MC secs. 25 and 36
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T. 34 S., R, 25 E.
From MC secs. 25 and 30, in sec. 30

N. 86° 54' E., 9.983 chs.

N. 4° 36' wW., 13.022

N. 40° 22' E., 4.501

N. 77° 53' E., 8.588

N. 88° 24' E., (4.422 to SMC) 12.978

S. 84° 05' E., 19.961

S. 78° 49' E., 20.958

S. 75° 04' E., 11.475 to MC secs. 29 and 30
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(See facing page also)
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History of Surveys .
1854 Harvey Gordon and John W Preston surveyed the 3,3‘”
subdivisional lines of T 9 S, R 1 E, and the meanders . ,
of the North Fork of the Santiam River See figure 1 ' ”3.9282' ) . "sj"j'f”
‘,,6*"ﬁ 7864, 20 $0/0
1 ’ ;J’l“ 1”‘ '\\ [ y
v \ . . b
I ' | ' :
Reasons for Request of this Survey < b 2 .,_.,/""“‘/ ‘! 70 o %‘]ooa/
w ' R 3 -
S, . 5 7 '\ l ﬁnd-
Lot 1, section 23, (the fractional NW% " ..,\J}”‘ -}Q"ﬁ ;'S' ‘
NW%) is revested public lands from the TR, A/
O & C. Railroad and 1s in public ownership. <IN s o {\ | ',,\;\
Comparison of the record and present ‘ . /,‘%? ,‘;,,t,, " K
- [ ] [/
conditions shows the North Santiam River has T el ’9-(‘., ‘\v-’
N 4 Wiy
changed its course in the past. It has moved RS

northerly leaving most of the platted Lot 1 ’ I
south of the present river channel. Valuable ’
timber on Lot 1 has been logged by private
parties. It appears possible, from the size of
the stumps, that the river change was avulsive
and that government-owned timber has been
logged in trespass. The BLM District Manager
requested an investigation and dependent
resurvey to determine the extent of the

apparent trespass.

1Y)

K A9T6W | i

7

"Vf'//;‘ o/tnlq\if' undcrj"""“ .
A 59090 559460148

Special Instructions

On March 28, 1967 Special Instructions for
Group 630, Oregon, were prepared. They provided
for the necessary dependent resurveys of section
23 and investigation to determine the conditions
under which the North Santiam River changed to
its present channel.

§

.
N o %Ww

-&\ 3‘6.0:.‘-7‘}7\\‘
Conditions Found on the Ground ‘,ffp 3 -\
N\

Figure 2 Illustrates the recovered original

corners and the part of the original survey record NN
around section 23 pertinent to this survey. Figure )
3 illustrates the present conditions after the depen- ’
dent resurvey of the required section lines and |
restoration of the corner of sections 14, 15, 22 and
23. Examination on the ground showed that the |
river channel has shifted northerly about 14 chains. 13933 5
Within the area between the old channel and o -/
present channel the land 1s about 20 feet in ,  dwn
elevation above the river and contains tree stumps
up to 5 feet in diameter. A ring count determined
the cut trees to have been as old as 115 years. No o/
distinct position of the old river channel remains. <
The area between the record meanders 1s mostly
made up of washed sand, gravel and rocks. If any
substantial accretion or gradual change of the old
channel occurred, 1t 1s not now evident. Because
the change in the river could not have been by
accretion, it must have been an avulsive change.
The time of the avulsive change cannot be deter-
mined. The North Santiam River s a swift
mountain stream with a history of flooding and
avulsive changes in its lower reaches. The 1951
Geological Survey map shows the river in its
present position.

7

59

QHO‘ A)." h N
-~ R

S
\},
—

5 i v . cnaras loan theh

Figure 1 - Original 1854 Plat
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RECORD MEANDERS

Right Bank - Upstream
Sec. 22

S. 80° E., 7.33

N. 87° E., 7.00 to MC 22 & 23
Thence in Sec. 23

N. 81° E., 4.00
67° E., 2.70
36° 30" 3.65
15° 30" E., 7.00

32° 30' E., 6.65

z = =z = =

49° E., 5.60 to MC 14 & 23
Thence in Sec. 14

57° E., 3.50
64° E., 5.00

73° 45' E., 10.00

2 =z = =

84° E., 10.00

Left Bank - Downstream
Sec. 14

S. 79° 15' W., 12.00

S. 57° 45' W., 2.65 to MC 14 & 23
Thence in Sec. 23

S. 84° 30' W., 5.92
S. 66° 30' W., 8.57
S. 40° 15' W., 9.00
S. 20° 15' W., 8.92
S. 35° W., 2.74

S. 70° 45' W., 7.00
S. 83° 15' W., 2.86

S. 79° W., 1.20 to MC 22 & 23
Thence in Sec. 22

S. 79° W., 6.21

N. 80° W., 7.80

NORTH SANTIAM RIVER AVULSION

T. 9 S. R. 1 E., W. M.
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Figure 2 - Original Record and Corner Recovery
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NORTH SANTIAM RIVER AVULSION

T. 9 S. R. 1 E.,, W. M.

Preliminary Statement of the Problem 9

The line along the middle of the stream
channel as it was before the avulsive change divides
the public lands from the surrounding privately
owned land. This medial line must be determined
and monumented.

4 —
Patented R

N 0°04'E
8046

Distinction must be made between the terms
median and medial as applied to lines in water S.89°55'W

which must be determined by the consideration of L 4
various factors or the weighing of evidence, as well
as the use of measurement or calculations. The
determination of the center of the main channel by
observations and consideration of past accretions
determines the “‘medial line,” as distinguished from
the strict application of mathematical principles to
determine a ““median line”’ midway between mean-

/l
bl

boundaries. A medial line refers to a particular line \ 15

79.75

Regulations

40.23

()
Patented us / /%' 3
Sections 7-51 to 7-56, 7-71 to 7-76 of Patented
the Manual of Surveying Instructions, 1973,
outlines procedures to be followed in median
line determinations.

2073

Changes in Instructions / /

The surveyor assigned to Group 630 was o«y /
instructed to survey and monument a median line Qp“
midway between the meander lines along the left / /
and right banks of the old channel. The Washing- — b
ton Office had advised as follows: ———— —T /go"
E

Presumably the North Santiam River is a meandered, unnavigable

stream in this township. If investigation shows that the

change affecting the public land lot was avulsive, the lot

boundary would be fixed along the center of the abandoned

channel. See third paragraph, Section 512, Manual of Surveying p—
Instructions, 1947. Since there may have been erosive change — —

in the river's position since the time of the original survey, —

this fixed boundary may not lie midway between the original

meander lines.

\ 4.02

No purpose will be served in restoring the original meander
corners if they are not existent. An angle point should be
established where each section line crosses the middle of 2
the abandoned channel. If it makes no significant difference,

the procedure described in the fourth paragraph of Section Patented
503, Manual of Surveying Instructions, 1947, need not be
used. Angle points should be established to mark the lot
boundary along the middle of the old channel. There is no
need to retrace the old meander lines. A traverse of the
present banks need not be made unless you feel this is
necessary to show topography.

N 0°49'W.
15 48

Final Statement of the Problem

The problem is how to determine the median
line and then mark and monument the boundary
line between public and private lands.

Figure 3 - Dependent Resurvey and Present Conditions
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Solution

The missing corner of sections 14, 15, 22 and
23 was restored by double proportionate measure-
ment methods. A locally established point was
found N. 79%° E., 1.25 chains from the propor-
tionate point. This local point was rejected.

The points for the record meander corners
were reestablished by single proportionate
measurement but were not monumented. Angle
point No. 1 was established at midpoint between
the restored record meander corners on the line
between sections 22 and 23. (This angle point fell
in a creek and a witness angle point was
monumented.) The medial line was determined
graphically from a scaled drawing between the
adjusted record meanders of each bank. Each angle
point on the medial line was consecutively
numbered upstream and monumented. Angle point
No. 8 fell in the present channel. The medial line
intersected the line between sections 14 and 23 at
angle point No. 9, which also fell in the present
channel. Therefore the last two points could not be
monumented.

The plat and field notes were submitted to
the Washington Office for acceptance, with the
medial line beginning at AP 1 and ending at AP 9.
Lot 1 was redesignated lot 4 with a new acreage.
The plat and field notes were returned with the
following memorandum:

November 19, 1970

Memorandum
To* SD, Oregon
From: Chief, Division of Cadastral Survey

Subject: Final returms, T. 9 S., R. 1 E., Willamette
Meridian, Oregon

The plat and field notes of a dependent resurvey of sec. 23
and the survey of the medial line of the old river channel

of the North Santiam River in sec. 23, T. 9 S., R. 1 E,, W.M.,
are being returned for modification under separate cover.

In order to protect the valid rights of the land owners in
the SWk of sec. 14, it is recommended that theé portion of
the old river channel fronting on the patented lots 3 and 4,
sec. 14, be segregated from the new area shown for lot 4,
sec. 23. This may be done, without additional field work,
by protracting a line from the point for the original meander
cor. of secs. 14 and 23 on the west bank of the river to
Angle Point No. 8 on the medial line of the old river
channel. An appropriate call should be made in the field
notes giving this calculated bearing and distance.

It is also recommended that the double edge arrows and
protracted boundary line between lots 2 and 3, shown within
the old river channel, be removed from the plat. This action
precludes any adjudicative intention on our part.

For your information in future surveys of this type, you are
advised that Wm. Ball of the Portland Service Center has
derived a mathematical formula by which the medial line
between meanders can be easily calculated.

/s/ Clark L. Gumm

The directed modifications were made and
resubmitted. The plat was accepted on
December 30, 1970 and is shown in figure 4.

NORTH SANTIAM RIVER AVULSION

T. 9 S. R. 1 E., W. M.

TOWNSHIP 9 SOUTH, RANGE | EAST, OF THE WILLAMETTE MERIDIAN, OREGON.

Sec 10 Secll DEPENDENT RESURVEY AND SURVEY OF
,_I_ THE MEDIAL LINE IN SECTION 23
SecI5 ! Secl4 LOCATION DIAGRAM
I
L3 s
3# & //;7:5 |
w! & : 'r——1
. | <
Y $ R __§e+c 23 |
| N
Sec16 Secl5 o “(In 89° 26" w s007g |V E |
589°55 W 7975 | 18 325
_.}____J\, _______ — 5494 /183 /|/4475 |
Sec 21 SecZZ//

shis plat represents a retracement and reestab-
lishment of a portion of the subdivisional lines
designed to restore the corners in thear true
original locations according to the best avail-
able evidence, and, a survey of t! ¢ 4 -2l line
of the old river channel of the .orth Santiam
~iver in section 23, I Y35,k 1Lk, Willamette
4ridian, Oreyon

4023
2073

rxcepting as new or modified vacant subdivisions
are shown hereon, the lottings and areas are as
shown on the nlat approved December 25, 1854

The suodivisional lines were surveyed by liarvey
Goraon and John W Preston in 1854

The resurvey and survey were executed by

, Cadastrel Surveyor, April L to august
19, 197, under Special Instructions datea March
28, 19¢7, which provide for the surve,s included
under Group Mo €30, Orc-on

Withess A P2
NE9°I5 E
ose

.20/ 20/

True Meridian

U'i.... os 4ES DkPA.11EkN1 OF THE INTERLOK
UREAU OF LAu) MANAGEMENT
%€ 1 von, Dv Cu December 30, 1970

viean

'iagnetic
Declination
21°20' East 1 _s ~latv is strictly conformable to the ap-
s-ove. .1eld notes, and the survey, having been
cor.ectly executed in accordence with the re-
cul.enents of law and the :egulations of thus
dureau, is hereby accepted

N 0°49'W
1548

For the Director

T %Z-f/%m
SEC| 23 . s o cumn e

éLamud. 44° 464 N
Longitude 122° 396’ W

limber in this area consists of
fir, hemlock, cedar, maple, alder, 4 2 ° a ° 12 e 20
madrone, cascara, and dogwood. et t 1

H-

Chains

Area cswheygea L0 7 Acres

Supplementary Topic - Medial Lines

Figure 4 - Accepted Plat

A true median line is a line which is at all
times equidistant between the lines on opposite
banks. In this case the opposite banks are the
adjusted record meanders of the abandoned chan-
nel. These meanders exercise complete control over
the position of the median line.

The following discussion illustrates the
method of median line determination using the
methods developed by William E. Ball which are
mentioned in the last paragraph of the Washington
Office memorandum:

1. Adjust the record meanders by the bro-
ken boundary method. The meanders
must be extended beyond the area of
direct consideration to determine the
median line. The record values of the
meanders were used for extentions of
the meanders.

2. Assign x and y coordinates to all points.
In this case the % section corner of
sections 22 and 23 was assigned
x = 210.00 chains, y = 100.00 chains.

3. Make a large-scale drawing of the situa-
tion. In this example a scale of
1” = 1.25 chains was used.

4. Using a draftsman’s compass carefully
plot the geometry of the median line as
illustrated in figure 5. Assign an identify-
ing number to every angle point and
meander corner. Be sure the meanders of
the banks extend beyond the area of
consideration. ldentify and label each
situation, i.e., End Point, Parabolic
Curve, Angle Point, Compound Curve,
Reverse Curve, etc.
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NORTH SANTIAM RIVER AVULSION

T. 9 S. R. 1 E.,, W. M.
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15 14 X = 227 75| ' \
X = 209 427 Y: 140 045 AN \ \
= \
Y = 140.226 AN R \ \| . :,/4 X = 249 495
\ AV \ - \ C -
22 23 “ \\\\\ \ \,\L\Pe X - 245 020 Y = 139 830
& NN \ Y= 139 874
\‘po \ \\
'Coordinates of Medial Line
6 A, Point X Y
NN EP-1 202,862 116.658
\
< N
/ Y PC SC-1 209.826 117.512
N
K PT SC-1 210.028 117.542
S & PC SC-2 210.593 117.641
v
I\\J PT SC-2 210.735 117.663 5. The type of situation (curve, angle
4 .6 point) is then identified as input to the
5 Y \:_:,0 AP-1 213.376  118.027 computer with the coordinates of that
TSN N feature’s controlling points along the
PC SC-3 213.943 118.168
Coordinates of Meander Points meander lines. The computer program
PT SC-3 214.402 118.313 calculates the coordinates of the princi-
Point No. X pd pal points along the median line. These
1 202.732 119.132 EC sc-4 216.901 119.277 coordinates are shown in figure 5 for this
: example.
- 217.908 119.834
2 213,639 120.111 PT SC-4 9 .
AP-2 218.864  120.541 6. A decision must then be made as to the
3 216.102  121.157 ’ method and extent of actual monumen-
AP-3 219.796 121.834 tation. Figure 6 illustrates a suggested
4 218.242 124,079 solution in this case.
PC SC-5 220.225 122.626
5 220,054 130.802 The ““tangent” lines between curves and angle
PT SC-5 220.578  123.449 points were extended to a point of intersection or
6 223,572 136.389 AP-4 222.592 129,691 P.l., of the simple curves. A line normal to the
median line, passing through the M.C. of sections
7 230.686  141.951 pc gc-6 222,720  129.949 22 and 23, falls on a tangent portion of the median
line. In this case there is no point on the parabolic
X =209 722 8 235.180 144.143  pr sc-6 223.207 130.746 curve, SC-1, radial to the curve, that will pass
! e 9 244,781  146.941 AP-5  225.899  134.401 through the M.C.
— )
i " 10 254.726  147.986 PC CC-1 229.093 137.629 At compound curve, CC-1, there is no
‘| line radial to either portion of the curve that
N 1 259.050 143,526 Int.CC-1 229.376  137.895 will pass through the meander corner of
| 2 sections 14 and 23. The point of intersection
\ 12 247.261 141,288 PT CC-1 230.078  138.345 of the compounded curve was chosen as the
\ terminus of the medial line. This point is in
! o 19 13 239.078  139.299  AP-6 232.110  139.434 approximately the same position as A.P. No. 8
\ _ on the accepted plat. Figure 6 indicates the
X =209 779 AP-7 236.262 141.342 P p g
20 15 225.256  128.992 PC SC-7 237.935 141,944 this (P.l. to P.l.) solution. A full
* ° monumentation would require 13 monuments,
16 222.093 120.612 PT SC-7 238.799 142.181 if all could be practicably monumented.
AP-8 243.895 143.162 Because some points fell in the present
17 220.499 118.364 channel, they could not be readily set and
AP-9 245,392 143.836 would only be called in the field notes and
rotracted on the plat.
18 213.831 116.048 PC SC-8 245,606 143,910 P P
19 210.967 115,708 A comparison of the accepted plat, figure 4,
PT SC-8 246.712  144.182 and figure 6 will illustrate the differences between
20 203.683 114,293  EP-2 254,998 145.402 the two methods. Figure 6 is a mathematical
solution which can be reconstructed and checked
Figure 5 - Median Line Determination for accuracy.
X=21000
== . 10000
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NORTH SANTIAM RIVER AVULSION

T. 9 S. R. 1 E., W. M.

a:=.1301811883
b= -54.50853909
C:= 5823.340389 ’
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Figure 6 - Computed Medial Line

L~
./
N.89°26'W. MC 40.07 /
18.325 7ol _—— MC 4.475
DETAIL
cc-—-1
"N
o
o
<
P/
//
—
—
—==< Intersection
W“‘ 03%® ccoy
; /
o
<
PN DETAIL
z

D6-6



AVULSION ON THE MISSOURI RIVER

T. 27 N., R. 49 E., PRINCIPAL MERIDIAN, MONTANA

1904

n [/} o
Area of Public Larnd RBROZLET Acres
" - Narer Surface 10787 - e

History of Surveys

1904 James M Page surveyed portions of Township 27 N,
Ranges 49 and 50 East of the Principal Meridian,
Montana. The portions surveyed were all south of the
Missours River,

c jﬂm&&_"—’

1906 Frederick L Cumming surveyed portions lying north _
of the river and within the Fort Peck Indian (’
Reservation in Townships 27 North, Ranges 49 and
50 East plus Township 28 North, Range 49 East
Cumming meandered the left bank of the river but did
not tie across the river or connect to the surveys on
the right bank. See figure 1.
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1908-1909 Guy P Harrington surveyed allotments within the
reservation. He ran allotment lines to the river at that
time and did not adhere to the original Cumming
meanders. See figure 2 for pertinent portions of his
plats.

IS 7SO0
E9.000
AN

1909 Samuel P. Matthews surveyed the Chelsea Townsite,
located m lot 1 and NE% SE%, section 35, and the
fractional W% W% SW% section 36, T. 28 N.,
R. 49 E This townsite was later revoked and does
not have a direct effect upon this survey

[

e Sourh -
- S0UT) -—==-r -~

1911 Samuel P Matthews surveyed the Great Northern
Railway Reservowr Site within the fractional SW% of
section 36, adjoining a portion of the easterly
boundary of the Chelsea Townsite Matthews did not
hold to the Cumming meander of the left bank,
Matthews’ monuments No. 3 and 4 were established
on the left bank as it then existed The Reservoir Site
was patented on October 28, 1913. See figure 3.

Special Instructions

1946 AW Brown, M.J Lytle and William Teller surveyed . . . . .
a portion of the boundaries and subdivisional lines as Instructions for an investigation of possnble

part of the ““Missour: Basin Project.” changes issued on November 16, 1953 asked the
following questions:

During the execution of these dependent resurveys ties
were made across the river, but were described in the
field notes and shown on the plats as section lines,
connecting the Page and Cumming surveys

1. Was it an avulsive change?

. 2. If the change was avulsive, when did the
Pertinent portions of these surveys are illustrated in

figure 4. Sec 6 Sec. 8. Tr # oo 3 river cut across the base of the ox-bow
loop?
Numerous supplemental plats creating new lottings,
b.m which have no dwect b“,:'"gthm e ’,:,:7" were . . , 3. Dud the entire flow of the river change to
"I Spproved cr sccoptad wihun thes tonnelips. Lorl Leckl Lectecse: Reseroaleor . the new channel within one season, or
Soc 7 S0 8 Sor 9 S0 did the old channel continue to carry a

portion of the flow for a few years?

4. If the river, after its initial avulsion,
continued to run in the old channel,
when did it cease to use the old channel

Secl6. during normal low water stages?

5. Where are the approximate banks at the
time of breakthrough? [Find the approx-
imate size of the old channel when
abandoned and the thalweg of the chan-
nel at the time of the avulsive change.
Show the positions on maps or aerial
photos.]

Reasons for Request of this Survey

The 1946 resurvey plat of T. 27 N.,
R. 49 E., revealed a grossly different position of
the Missouri River relative to the original mean-
ders. The change appeared to be avulsive; the river
cut across the ““ox-bow loop’’ in sections 1, 12 and front of lots on the left bank prior to
13. By memorandum dated November 5, 1953, ~ : their being allotted or filed on? (Almost
the Bureau of Indian Affairs requested the BLM to all were dated April 1913.)

6. Had substantial accretion built up in

make a resurvey and survey of the accreted lands Figure 1 - Portions of Original 1904 and 1906 Plats i
and lands within the Missouri River owned by the 7. What was the extent of accretions at the
Indians of the Fort Peck Reservation. time of the avulsive change?
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Conditions Found on the Ground

Field examination showed that the change
was made by an avulsive cut during the highwater
period in the spring of 1916 according to state-
ments of four residents.

The change, according to these sources, was
sudden and was preceded by rapid erosion of the
right bank in sections 1, 2 and 12 farther down-
stream from the ““cut off’’ point. The river flowed
through the abandoned channel during periods of
high water only.

The field examination party determined the
approximate 1916 left bank of the river as indi-
cated in figure 5. It was not possible to determine
the extent of any accretions which occurred
between 1906 (the date of the Cumming meanders
of the left bank) and 1913 (date of allotment
filings along the left bank).

Preliminary Statement of the Problem

Once the river's change was known to be
avulsive, it was necessary to determine the
division-of-ownership line near midstream. Either
the thalweg or the medial line method must be
chosen and then employed, especially as it applies
to Indian lands.

Application of the law of riparian ownership
involves consideration of the State of Montana’s
ownership to the bed of the navigable river and the
position of the river before the avulsive cut off as
well as the rapid erosion of the downstream banks
before and during the cut-off.

Regulations

The Bureau of Indian Affairs holds land of
allottees in trust unless patent has been issued to
the individual. The BIA, as trustee, must approve
any actions affecting title to trust lands. The Tribal
Council holds jurisdiction over lands belonging to
the tribe and the Council’s approval is also required
by the BIA in matters affecting individual
allotments.

This survey illustrates the application of the
general provisions in sections 5-43, 7-46 to 7-53,
and 7-57 to 7-76 of the Manual of Surveying
Instructions, 1973.

Legal Constraints

A. The Fort Peck Indian Reservation was
created by the Treaty of May 1, 1888,
25 Stat. 113. The boundaries of the Reservation
are described as follows:

It is hereby agreed that the separate reserva-
tion for the Indians now attached to and
receiving rations at the Fort Peck Agency,
Montana, shall be bounded as follows to wit:

Beginning at a point in the middle of the main
channel of the Missouri River opposite the
mouth of Big Muddy Creek; thence up the
Missouri River, in the middle of the main
channel thereof, to a point opposite the mouth
of Milk River, thence up the middle of the main
channel of Milk River to Porcupine Creek;
thence up Porcupine Creek, in the middle of the
main channel, thereof, to a point forty miles due
north in a direct line from the middle of the
main channel of the Missouri River opposite the
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AVULSION ON THE MISSOURI RIVER

T. 27- N., R. 49 E., PRINCIPAL MERIDIAN, MONTANA
Supplemental Plat of Section 36 Township No. 28 North Range No.49 East

mouth of Milk River; thence due east to the
middle of the main channel of big Muddy Creek;
thence down said creek, in the middle of the
main channel thereof, to the place of beginning.
And said Indians shall have the right to take
timber for building and fencing purposes and for
fuel from the bottom lands on the right bank of
the Missouri River opposite the reservation
above described.

Dated and signed at Fort Peck Agency,
Montana, on the twenty-eighth day of
December, eighteen hundred and eighty-six.

B. Montana was admitted to the Union
by Presidential Proclamation on November 8,
1889, 26 Stat. 1551, in accordance with the
enabling Act of February 22, 1889, 25 Stat. 676.
Section 4 of the Act specifically excludes all lands
within Indian Reservations from state jurisdiction.

C. The Missouri River is navigable in fact
and nawvigable in law, in the reaches of the river
here involved.

D. Montana is the owner of the beds of
all navigable streams within its boundaries, unless
there is an overriding ownership. In this situation
the grant of the reservation precedes statehood so
that the Indian Reservation boundary as ‘‘up the
Missouri River, in the middle of the main channel
thereof”’ implies the thalweg of the river as the
boundary. The State of Montana never received
title to the bed of the river left of the thalweg
along the reservation boundary.
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AVULSION ON THE MISSOURI RIVER

T. 27. N., R. 49 E., PRINCIPAL MERIDIAN, MONTANA

Changes in Instructions R49E |R50E
Specia.l ) Instructions were issued April 5, Sec 35 Sec 36 Sec | 31 1906 Meanders of Left Bank
1954, providing for the necessary dependent resur- ! ! | | i
veys, survey of the accretion and bed of the | | i ! s From M.C. Secs. 14 and 15, S. 10° W., 23.00
abandoned channel of the Missouri River in ! ! 3O ! ! in Sec. 14
Tps. 27 and 28 N., R. 49 E., and T. 27 N., ; R 14 " | S. 15° E., 23.00
R. 50 E., of the Principal Meridian, Montana. The I | A -1 4+ | N. 56° E., 18.00
accretions concerned here are discussed below in T28N ! toue 53 < . _ T28N S. 1° E., 9.40
Auxiliary Topic No. 1. T27N =5 | I T27N N. 53%° E., 11.90 to MC Secs. 6&7,
) | e | | | | to MC Secs. 11&14, Thence in Sec. 7
3| | I
Figure 6 is a composite sketch showing the (rmes) ___L___.*____T_ . ! } Thence in Sec. 11
latest survey records on which the work was based. : . | l o S. 4%° E., 23.00
Control points as shown on figure 5 were recovered I : s Is : N. 33%° E., 27.00 o
during the necessary retracements of the section + = — } + o §. 0%° W., 25.30
and section subdivision (allotment) lines. ! ' ' N. 1" E., 12.00
\ : 5 s: | : S. 13%° W., 16.50
. b——d £ ! | : N. 38° E., 11.00
Final Statement of the Problem : O\ 0 i ! S. 22° W., 16.40
i | | N. 18° W. 6.00 to MC S . 7&18
The surveyor was to determine the thalweg of ! = B | ! ’ Tﬁence iflSSec 18
the abandoned channel which determined the J | = 1 ! | N. 2°Ww., 31,00
boundary of the Indian Reservation according to : : 7 WA | l to MC Secs. 2&11, S. 46%° W., 1.45
the original treaty before statehood. Necessary M : | : Thence in Sec. 2 to MC Secs. 13418,
divisional lines were to be determined between the N I A ! | Thence in Sec. 13
lots fronting on the accretions and the abandoned Lo WG : | : N. 12%° W., 26.00
B Sec , 7 °
channel. ! _E_ — -;:\ ; ci ] Y. 28° E.. 22.00 S. 32° w., 15.30
3 ! ? \|
All boundaries were to be established as they / [ | =1 : l : ° S. 47%° W., 4.30
existed before the avulsive cut but boundaries of S :'__ W ia i % N. 21%° E., 18.00 3. 51%° 2.50
the State of Montana’s ownership of the river bed 4 ) . 7 ! | : N. 42%° E.. 25.00 o SV W, 2.5
y | / / : o
v::?re not to be monumented except as needed for ol L/ =3 : ! to MC Secs. 2&35, S. 42%° W., 6.40
this survey. oy /A ! | Thence in Sec. 35
> { I | | S. 45%° W., 2.30
Vs v ] | ! N. 51%° E., 11.80
.- S | I | to MC Secs. 35&36, S. 58%° W., 4.50
A2 | 2 | l I Thence in Sec. 36
vl ' s5ec 18 ! S. 50° W., 3.70
Y \ X \ | J | N. 62%° E., 10.00
) 2 | 3 | | S. 38° W., 6.00
[ ! | ! N. 67° E., 13.00
e . | ; | N, 82 19 00 S. 61° W., 3.00
5 | 4 I I . Eo 9 .
. | ! | ' S. 52° W., 10.00
i | [ | S. 79%° E., 13.00
| - . | | | S. 33° W., 4.00
I I | I ,,J»’7 S. 57%° E., 21.60
S. 6° E. 9.00
| . o 24 igi S. 43%° E., 7.90 ’
| _Secj23 ] X , : to MC Secs. 1&36, S. 20° E., 14.00
| : . l . : s : | : Thence in Sec. 1 .
| | | | . S. 26%° E., 14.00
| F___+___¢___“___+___ ——— e — S. 47° E., 5.15 to MC Secs. 13&24,
| ! to MC Secs. 1&6, Thence in Sec. 24
I : | : | Thence in Sec. 6
I \ ] X | S. 49%° E., 16.10
. ® Original,Resurvey, or Other Acceptable Evidence Found S. 430 En 9 12 .90
="~ Approximate Thal
~#T~ == River Benk in l’l':' o 8 10 20 PPy s. 59° E. ’ 14.00
W o S. 12° E., 13.00

S. 75° E., 6.00

Figure 5 - Existing Conditions to MC Secs. 24&19
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AVULSION ON THE MISSOURI RIVER

T. 27 N., R. 49 E., PRINCIPAL MERIDIAN, MONTANA

R. 49 E. I R.SOE.

N 0°12'W

APPROX SCALE IN CHAINS

Figure 6 - Composite of Latest Survey Records
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Solution

The original meander line of the left bank was
retraced through sections 2, 11 and 14. Angle
points were adjusted by the broken boundary
method, between the meander corners reestab-
lished in the 1946 resurvey. In section 13 the
record meander courses were surveyed south-
westerly from the meander corner of sections 13
and 18, with a witness angle point established on
the 8th course on the left bank of the present
channel.

Subdivisional (allotment) lines in section 2
were resurveyed from recovered corners. The
N 1/16 section line was determined by a fence and
was terminated at a special meander corner on the
adjusted original meander line. The E-W center line
of section 2 was extended to an SMC on the
adjusted original meander line. The S 1/16 section
line was terminated at an SMC on the adjusted
original meander line. The allotment corner set in
1908 was not remonumented and was treated in
the manner of an “‘off line”’ closing corner.

In section 11, the NW 1/16, CW 1/16 and
SW 1/16 corners were restored by single propor-
tion between the recovered W 1/16 section corners
on the north and south boundaries of the section.
The centerline and 1/16 section lines were then
resurveyed on the record bearing, easterly to an
intersection with the adjusted original meander
line, where special meander corners were estab-
lished.

In section 13, the north 1/16 section line was
run on record bearing to an intersection with the
record meander line. The east-west center section
line was run S. 89° 50’ W., 20.00 chains (the
record) and the line between Lots 8 and 12 was
run North (the record) to an intersection with the
record meander line. Special meander corners were
established at the intersections.

Lot 7, section 1, is entirely within the slough
of the abandoned channel, and the record meander
line coincides with the thalweg of the slough. No
land accrued to that lot.

The next step was to determine the center, or
thalweg, of the abandoned channel, which is the
boundary of the reservation. The lowest part of the
old channel, where dry, was surveyed. This was
determined by examination, and where necessary
by cross sections. This line was not a median line
between the old meanders, or 1916 banks. This dry
channel centerline was surveyed after monument-
ing each angle point, creating a fixed boundary.
The center of the slough was adopted as the best
evidence of the position of the main channel in
1916.

The present left bank of the river was
meandered in front of Lot 6, section 14. An angle
point was established at the intersection of the
present left bank and the thalweg of the aban-
doned channel.

From each meander corner and special
meander corner on the original meander line,
partition of accretion (and bed of old channel)
lines were surveyed on bearings perpendicular to
the centerline of the old channel in front of the
MC or SMC.

In sections 2, 11 and 14 each parcel was given
a tract number, beginning with Tract 37 for the
parcel attached to Lot 4, section 2 and ending with
Tract 45 for the parcel in front of Lot 6, section

14. The parcels in front of Lots 7, 8 and 12,
section 13, were designated with new lot numbers
16, 17 and 18, the next higher numbers in that
section.

The reason for tract numbers in one place and
lot numbers in another is discussed in Supple-
mental Topic No. 2 of this survey.

In section 36 the Great Northern Reservoir
Site was patented land based on the supplemental
plat shown in figure 3. Monuments No. 1 and 2 of
this site were recovered. The west boundary of the
parcel was resurveyed in a southerly direction
along an old fence to the record distance and
monument No. 4 was restored. From monument
No. 2 the east boundary of the parcel was run
southerly, parallel to the west boundary, the
record distance to restore monument No. 3. The
meander line between monuments 3 and 4 was
restored by broken boundary proportion based on
the supplemental plat. This procedure more than
fully protected the rights of the patented Lots 6, 8,
11 and 12, section 36.

The original meander line was adjusted
between the MC of sections 35 and 36, and the MC
of sections 1 and 36. The 3rd, 4th and 5th angle
points were established on that basis, with the 1st
and 2nd angle points yielding to the monuments of
the reservoir site.

The necessary section subdivision (allotment)
lines were resurveyed or surveyed and special
meander corners established at intersection with
the meander line and each lot line.

Aerial photographs were utilized to determine
the center of the slough and therefore the middle
of the abandoned channel. The division lines were
run from each MC or SMC, perpendicular to the
middle of the channel in front of the MC or SMC.
In front of Lot 16, section 36, the last course of
the original meanders coincided with the middle of
the slough. All of the accrued lands were given lot
numbers.

Sections 6 and 7 were being farmed and many
of the corners were lost. The missing allotment
corners along the west 1/16 section lines were
restored by single proportionate measurement
between the recovered west 1/16 section corners.

The original meander line was restored by the
broken boundary method of adjustment. The
section subdivisional lines were run on record
bearing, westerly to an intersection with the
original meander line and special meander cormers
were established. Just as in section 36, T. 28 N.,
R. 49 E., all of these lines were terminal against
the original meander line and were never extended
across the river.

The thalweg and middie of the old channel
was surveyed, with angle points creating a fixed
boundary.

Division lines were surveyed perpendicular to
the fixed boundary from each MC or SMC, to
partition the land accrued to each lot. The original
meander line in front of Lot 1, section 6, coincided
with the middle of the abandoned channel and
therefore became a fixed boundary, with no land
accrued to that lot. All of the accrued parcels were
given lot numbers referring to the sections to
which the accrual took place.

The plats were accepted on December 13,
1954 and are illustrated in figure 7.
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AVULSION ON THE MISSOURI RIVER

T. 27 N., R. 49 E., PRINCIPAL MERIDIAN, MONTANA

Supplemental Topic No. 1

Ownership to Thalweg

Nearly 300 acres in sections 13 and 24 were
formerly in the bed of the river. The present
position of the river (below the cut off) does not
define the ownership because the sudden changes
of a river’s course do not change ownership lines. If
the center of the main channel of the river before
avulsion was through the center of the 300 acres,
then the Indians still own to that thalweg because
they own the former left bank.

Sec| 35 Sec.| 36
20.147

The surveyor can determine the location of
the thalweg before the avulsion by physical evi-
dence or by interviewing local witnesses.

g 57 Supplemental Topic No. 2
weotal LINE Of 40an,

Identification of Accretion

R ow Longude. 108219 22" W The 1946 resurveys tied the two parts of the
township together by making ties across the old

[ £0 ’?sm. ...‘?c....... e L L) o0 channel, between sections 2 and 11, between 11
drea Suveyed 2365 acres and 14 and between 14 and 15. These ties are

shown on the accepted plats and indicated in the
field notes as section lines.

By agreement with the Indian tribe, when the

division line was established between ownerships of

areas accruing to Lot 7, section 11, and to Lot 6,

section 14, the accretions and the original bed of

the river were not treated separately. A division

TOWNSHIP N2 27 NORTH,RANGE N2 49 EAST ,OF THE PRINGCIPAL MERIDIAN » MONTANA. TOWNSHIP N2 27 NORTH,RANGE N2 50 EAST I(ine :Nas z:tab"-"he_l(_’ as ::rma‘;:c;) the4grediafl line
see line between Tract and Tract on figure

SU!}VEY OF ABANDONED GHANNEL SURVEY OF ABANDONED GHANNEL 7). The accruals to Lot 6 (Tract 44) were shown on

preliminary plats as a new lot in section 11. W.O.
corrected this situation which implied that the

Latitude 48°07 47 N N
Longitude 105°19 22 W Lotitude 48°07 47°N o
Longitude 105°19 22w
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| 1

i “eu, i section hne between sections 11 and 14 had a
Bt it : bearing of S. 40° 30. E., along that lot. The lot

| ! was changed to a tract number as shown and left

| i the section line as shown on the 1946 plats.
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Supplemental Topic No. 3

Boundary of Riparian Tract

-
-
-

Lots 6, 8 11 and 12, section 36, were
patented to the Great Northern Railroad and were
: riparian on the left bank of the river. Part of lots
B, 11 and 12 had been eroded (about 1 chain) and at
- the instant of the avulsion the boundary of lots 11
and 12 became fixed at the then left bank. In this
survey the meander line as surveyed by Matthews
in 1911 was made the fixed boundary of lots 11
: and 12. Lots 11 and 12 were “given’’ land in the

gojer= bed of the abandoned channel. Lots 19 and 20
| were surveyed as land accrued to lots 11 and 12,
; but lots 19 and 20 are actually tribal or reservation
| land and could have been surveyed as one lot
i instead of two. Lots 19 and 20 may be disposed of
|
|
|
|
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PARENTHETICAL DISTANCE & MEANDERS-MADISON R.

T. 3 S., R. 1 E., PRINCIPAL MERIDIAN, MONTANA

Reasons for Request of this Survey

meSbijoﬁngﬂ&ngeN o ! m y /a4 ?{Me MMMﬁCﬁGIl, MM‘M The Dillon District Manager requested the

resurvey for purposes of identifying the remaining
public lands in sections 2 and 11. These lands had
been withdrawn for a recreation site along the

—— —RE'TR— — —» H :
S 89°45’ / S 89°5S5° L. MadISOI‘I Rlver.
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Special Instructions

ARSI SN
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' On March 3, 1965, Special Instructions for
Group 535, Montana, were prepared. They
provided for the dependent resurvey and necessary
subdivision of section lines to define the
boundaries of the public lands in sections 2 and 11,
T. 3 S, R. 1 E.(These instructions also provided
for similar resurveys in a number of other
townships.) Sections 2 and 11 were to be
dependently resurveyed and subdivided by survey-
ing the north and south centerline of section 11,
the centerlines of section 2 and the centerlines of
% the northeast quarter of section 2. One-sixteenth
© section corners were to be established where
@ required to delineate public lands.

t T
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Sec.7
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AN
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Sec. 7 Sec. 8 ™ : _
Q,“ » The work was assigned to a cadastral surveyor

on June 7, 1965.
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Conditions Found on the Ground

Figure 4 is a composite sketch of the previous

&
X
®
S
%’ original surveys based on figures 1, 2 and 3. Figure
@
&
&

CE-—RETARS

/

LL__ _merm W~ 0SS & ——|-N
§
N
N

5 illustrates the land status as furnished to the
surveyor, the original corners recovered and the
retracement data between recovered corners.
During the course of the retracements and corner

Sec. 718 Sec. 1?7 Sec. 74 Sec. 13

% search it was found that the Madison River was not
@ . wholly within the 1906 record meanders. The
V differences were comparatively small but were
% large enough to show that the record meanders
were in error in representing the actual location of
the river through sections 2 and 11. The record
meander lines and actual river location are shown
in figure 6. The river flows through a narrow
@ . : canyon in section 11. In section 2 the river flows
through a comparatively open “‘sage flat’’ in which
Sec. 24 1. some lateral movement could have taken place
@ since 1906. There is no evidence to show that any
Q] substantial movement did occur.
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Preliminary Statement of the Problem
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The surveyor must determine where to restore
the lost % section corners and meander corners,
where to establish the new corners controlling
public lands, and where to establish special
- - meander corners on the east and west centerline of

Sec. 25 ' section 2. Since only the north and south

: centerline of section 11 is to be surveyed within

that section, no interior corners can be established
on that line.
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Figure 3 - 1906 Completion Survey

D8-2



1 E., PRINCIPAL MERIDIAN, MONTANA

T. 3 S., R.

3 - N m
34— - — — 1 — — —
? _ ? 8 3
S_ © [ S_ S_ S_
R _
_
5_ 4.%
%_ 3_8 Ig oY _ 9¢ Ot _
_ T T 3,.£.0 N + 3,.€ o0 N +

PAT

PAT

> 3

% — © N [ s
Y - ———% Ty ' 2
(3 Q & Q € Mv (3]
[ © _ [ @® D - @

w ﬂ _

wlo © N
S | N : £ | 2 3

@ L "

o
s | Tl I
o (7]
/ 3 1 s <3
_ T
90Sd G9 92, 82 N AR 44

00 Ot 3,5v]0 N 00Ot

3

D8

20
IN CHAINS

SCALE

8
APPROX.

[ITTTT

Figure 5 - Retracement Data and Status

PARENTHETICAL DISTANCE & MEANDERS-MADISON R.

*

IN CHAINS

APPROX SCALE

Figure 4 - Composite of Record Surveys



Regulations

This survey illustrates the application of
the following sections of the Manual of
Surveying Instructions, 1973:

3-74 to 3-76 Subdivision of sections

3-85 to 3-92 Subdivision by survey

3-115 to 3-120 Meandering

5-30 to 5-33 Single proportionate
measurement

5-36 Irregular township
boundaries

5-40 Lost meander corners

7-8 to 7-15 Subdivision of sections

7-94 Remeandering

9-3 to 95 Legal significance of the plat

Legal Constraints

A dependent resurvey cannot infringe upon
the bona fide rights of the owners of patented
lands. The Government can survey or resurvey its
own lands in any manner it deems fit providing
that no prior rights are affected by such survey or
resurvey.

Auxiliary Topic No. 1

Remeanders

Section 7-94 of the Manual of Surveying
Instructions, 1973, refers to the practice of
remeandering a body of water to show the
true conditions at the time of subdivision of a
section. If all of the land bordering on either
one or both sides of a meandered stream or
lake is vacant public land, a new meander line
is run. This is done for the purpose of
showing the actual conditions and as the basis
for computing the areas of the vacant lots
bordering on the meander line. Since the
actual boundary is the mean high water line,
no new meanders can be returned in front of
patented lots although, in some instances, it
may be necessary to remeander in front of
patented lands for informative purposes. This
informational meander does not constitute a
remeander, however, and no areas are based
upon it.

There are occasions in which only one
riparian lot within a section is still vacant public
land. New meanders of the mean high water line
can be run for the remaining public lands and
shown on the plat. They may not be run for the
adjoining patented lands.

These restrictions create the situation in
which a discontinuity is created between the new
and record meanders. The “‘new’’ meander corner
is also marked pertaining only to the public land
side of the line. The field notes are written to show
the record position for the meander corner as well
as the new position. Usually the record position is
not monumented on the ground.
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Auxiliary Topic No. 2

Irregular Boundaries

The north boundary of section 2 was sur-
veyed as a straight line by Marsh in 1868. When
Dallas and Swan retraced the east half mile in 1906
they returned it as S. 89° 43’ W., 40.78 chains,
and lotted section 2 on that basis. The west half
mile remained S. 89° 55 E., 40 chains as
returned by Marsh. The % section comer is now
lost and must be restored by an irregular boundary
adjustment. Until the % section corner is properly
restored the position of the lost meander corners
on that line cannot be restored.

Section 5-36 places emphasis on township
exteriors, but this same irregular boundary
method of restoring a lost corner pertains to
all section lines wherever the record reflects a
change in bearing in an original survey, a later
retracement, or a resurvey.

Final Statement of the Problem

The positions of the lost corners are to be
restored in a manner which protects the rights of
prior entrymen. Areas on the plats may be used to
compute distances which are used as the basis for
proportionments.

Solution

The % section corner of sections 2 and 35, a
common corner, was restored by the irregular
boundary method.

The parenthetical distances were computed
based on the areas of the various lots. These
computed distances are shown in figure 7. They
reveal that the north % section corner of section 14
is not common with the south % section corner of
section 11.

The east 1/16 section corners of section 11
and 14 are likewise not common. The north %
section corner of section 14 was reestablished at
midpoint with the south % section corner of
section 11 established by proportionate measure-
ment based on the parenthetical distances. The
E 1/16 section corners were not established on the
ground because they did not control public lands.

The E 1/16 section corners of sections 2 and
35 were not common and their points were
computed at proportionate positions controlled by
the parenthetical distances. Only the E 1/16 sec-
tion corner for section 2 was monumented.

The remaining % section and 1/16 section
corners were common and were restored or estab-
lished where needed by single proportionate
measurement. Proportionate positions were used
for restorations of the lost meander corners on the
left and right banks of the Madison River. The only
restored meander corners which fell on the actual
meander line were the meander corner between
sections 2 and 11 on the right bank, and the
meander corner of sections 10 and 11 on the right
bank. These points were monumented and marked
normally. All other proportionate positions fell
either in the river or a considerable distance from
the actual mean high water line, as indicated in
figure 6.

Between sections 10 and 11 the remaining
three proportionate positions for the record

T. 3 S., R. 1 E., PRINCIPAL MERIDIAN, MONTANA
TOWNSHIP 3 SOUTH, RANGE |

meander corners were monumented with witness
meander corners.

The fractional west half of section 2 was all
public lands. Both banks of the Madison River
were remeandered through the section with new
meander corners established on the north boun-
dary of the section marked for section 2 only. A
new meander corner, marked for section 2 only,
was established on the left bank between sections 2
and 11. The proportionate position for the W 1/16
section corner fell in the river and was not
established.

Lot 3, section 11, is a riparian lot. The
NW% NW'% of section 11, an unmeandered lot,
is not riparian according to the original plat.
The river is not in the position shown by the
original survey, and the NW% NWY% is actually
invaded by the river bed. If the left bank is
meandered, this once remote land would then
become riparian according to any new survey.
If the river began to accrete at this point, it
would be reasonable to expect that Lot 3
would receive a smaller share of any such
accretion because of the portion assigned to
the once remote land. This is in wiolation of
the principle that no survey or resurvey can
impair the rights of the prior entryman. This
situation is also contrary to the Federal Rule,
holding that remote upland does not become
riparian, but does regain i1ts identity when 1t
reemerges. Therefore Lot 3 was not
remeandered.

Section 2 was subdivided by running the
center lines normally, with the center N1/16
section corner established proportionately based
on the parenthetical distances shown on figure 7.
Special meander corners were established at the
intersection of the East and West centerline with
the new meander line. The center E1/16 section
corner was established by proportionate measure-
ments based on the parenthetical distances. The
NE % was subdivided normally.

The north and south centerline of section 11
was surveyed on a straight line between the south
% section corner and the % section corner of
sections 2 and 11.

The plat was drafted with new lot numbers
and new areas based on the new meander lines for
the fractional lots in the west half of section 2. The
plat, as shown in figure 8, was accepted on
January 20, 1970.
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History of Surveys n Q g R r S s 5
1881 James M and Rodney W Page surveyed the exterior Dreswryuyedd, 112744, Puster Sayywse, 00004, Arou of Public Lard, 3909 90, 23016 9/ - Tocal of Acres Scale 40 Chains to an Inch
boundaries of T 14 N, R 55 E, in August 1881 Survepe Dosymated | By Whewm Surveyed Dutr of Contract Amount of Surveye Mow Survgped Foclinadion. o abowe #zﬁ.‘(ﬁj LeXoreh_ of. S ds Fast of the
1882 Elmer C T ed f the subd 1) Townshp Lince . 2 a8 4 (2° 45 Hoar 2 " e vompbmalds ol
mer owne surveyed most of the subdivisional lines magh-‘__m;zm_ | _December & /(308 | . .
in the west half of the township and the meanders of the 5 . ., . ol sl smteay Hotey/ vl et Y, ek oo S,
Yellowstone River on December 4 and 5, 1882 Towne's .“. . e = B * = P —t = M% ,%WM_
survey s shown on the plat approved September 26, - SR o -~ . Mmmﬂ;ﬂ } For” Son’
1883, figure 1 D ) )

C

1909 Lewellyn D Lyman retraced and resurveyed a portion of
the exterior boundaries and subdivisional lines, completed
subdivisional hnes of the township and meandered the Figure 1- Original 1882 Survey
channel of the Yellowstone River in sections 4 and 9 as
shown on the plat approved Apnl 9, 1910, figure 2

1910 A supplemental plat showing the lotting of the unpatented
S% SW%4 of section 4 was approved on October 31, 1910

This discussion will be restricted to the resurvey problems
nvolved in sections 4, 5, 8 and 9, and will be directed
toward those encountered in section 5 Figure 3 s an
enlarged sketch of these four sections as reflected by the
field notes of the 1882 survey by Towne Figure 4 I1s an
enlarged composite sketch of the 1882 and 1909 surveys
which must be the basis of a resurvey
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Figure 3 - 1882 Survey Record

Reasons for Request of this Survey

The resurvey of the remaining public lands in
several townships was requested by the Grazing
Division of the General Land Office to aid in
identification and management of the public lands.

Special Instructions

Special Instructions for Group 389, Montana,
were prepared on April 11, 1940. They provided

for limited dependent resurveys in Tps. 12 N,
Rs. 50 and 53 E.; Tps. 14, 15 and 16 N,,
R. 55 E.,, and T. 16 N., R. 56 E., Principal
Meridian, Montana. The resurveys in T. 14 N,,
R. 55 E., were limited to the work necessary to
identify public lands in the west two tiers of
sections. The work was assigned to Ranney Y.
Lyman, Associate Cadastral Engineer, on May 3,
1940. The work was to be performed in
accordance with the Manual of Surveying Instruc-
tions, 1930.
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Figure 4 - Composite of Survey Records

Conditions Found on the Ground

The original survey lines were retraced and
corners of the 1882 and 1909 surveys were
recovered as indicated in figure 5. Land status
showing date of entry or patent in the four
sections pertinent to this case is also shown in
figure 5. Figure 6 shows the various channels of the
Yellowstone River and topography as revealed by
the retracements and aerial photographs taken in
1938.

It was found that the right channel of the
river was in substantially the same position as when
surveyed in 1909, and that water flowed through
that channel during high water periods. The main
channel of the river was considerably east of the
position shown on the 1882 plat.
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The original meander line of the left bank,
through section 5, was grossly in error. The foot of
a 40 foot high bluff was located about 14 to 18
chains east of the record meander line. In the NW%
of section 8 the record meander was along the
bench above the bluff and in the SW'% of section 8
the meander line crossed the bottom lands. The
record position of the meander corners between
sections 8 and 17 fell in the river. The meander
corners on the left bank, between sections 5 and 8
and the north boundary of section 5 were appar-
ently correctly placed by the 1882 survey. There
was no conclusive evidence to prove or disprove
the correctness of the original left bank meanders
in section 8, but an area of about 130 acres had
accreted to that meander line as the river channel
moved easterly. A small area of accretion had
attached to the bluff at the southerly end of
section 5.

Figure 7 is a por<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>