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EXECUTIVE SUMMARY

The purpose of this report is to assess the navigability of
the Gila River between 1its confluence with the Salt River
downsﬁream to its juncture with the Colorado River on or before
February 14, 1912 -- the date Arizona became a state. In many
cases, the types of records consulted to create this report were
identical to those used in Littlefield Research Associates’ two
previous reports submitted to the Arizona Navigable Stream
Adjudication Commission. Those reports were: "Assessment of the
Salt River’s Navigability Prior to and on the Date of Arizona’s
Statehood, Februaryl 14, 1912," dated December 5, 1996, and
"Assessment of the Verde River’s Navigability Prior to and on the
Date of Arizona’s Statehood, February 14, 1912," dated October 3,
1997. While the types of records may have been the same for all
three reports, the geographic focus of the records in relation to
this report was on the lower Gila River. Therefore, the discussion
of the records’ general significance is similar to that in the Salt
and Verde reports (notably, for example, the discussion about the
importance of federal surveying instructions that begins on page 11
below) . The final use and disposition of these reports may be
different, and therefore, each report stands on its own and
includes all relevant material, whether duplicated or not.

To make the evaluation of the Gila River’s navigability in
1912, a wide array of published and unpublished documents was
consulted (discussed in greater detail in the "Introduction" and

listed in the appendices to this report). This survey of hundreds

vi



of primary and secondary sources yielded a wide spectrum of
historical views of the Gila River, including federal surveys and
reports, land settlement records created by the U.S. and Arizona
governments, explorers’ journals, diaries, early pioneer
reminiscences, and many other records.

Taken as a whole, these records overwhelmingly illustrate that
prior to and at the time of Arizona’s statehood the Gila River was
considered not naviéable or susceptible of navigation by virtually
every contemporaneous observer. The historical record amply
demonstrates that the Gila River was highly erratic, subject to
flooding and major channel changes, blocked by obstacles (both
natural and man-made), and diverted for irrigation needs. In

short, the Gila River was not navigable on February 14, 1912.
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INTRODUCTION

The answer to the question of who is the owner of the bed of
a stream or lake bed anywhere in the United States depends on what
that waterway was like at the time the region became a state.
Historically, this stems from the original thirteen American
colonies’ relationship with the Crown of England. Over centuries,
English common law had evolved to establish that the King owned the
beds of commercially navigable waterways in order to protect their
accessibility for his subjects. This royal power had evolved in
order to preveni parties from building structures such as wharfs,
docks, or mill dams that might interfere with commercial boat
traffic. The beds of non-navigable waterways where transportation
was not an issue, in turn, were owned by adjacent landowners. This
principle was well established under English common law long before
the American Revolution, and it therefore applied to the American
colonies as well as to royal subjects in England. Following the
American Revolution, the rights and duties of the Crown passed to
the newly independent states, thus making them the owners of the
beds of commercially navigable streams and lakes within their
boundaries by virtue of their new-found soveréignty. The United
States Constitution suﬁsequently mandated that all new states enter
the Union on the same footing as the original thirteen. Therefore,
as additional states joined they became the owners of the beds of
waterways within their borders that were navigable at the time of

their statehood.



In Arizona’s case, this '""same footing" doctrine means that if
any stream or lake within the state was navigable on February 14,
1912 -- the date Arizonq joined the Union -- its bed was Arizona’s
sovereign property. If the stream was not navigable, ownership of
the bed remained in the United States government’s hands until
lands adjacent to the body of water were patented or otherwise
disposed of. At that time, the bed of the stream or lake became

the property of the individual land owners next to the body of

water.'

PURPOSE AND METHODOLOGY: The purpose of this report is to
examine what the Gila River was like at the time of Arizona’s
statehood on February 14, 1912, and to determine whether the stream
prior to or on that date was considered commercially navigable.
The chronological time period covered by this report extends from
the pre-statehood era to the years shortly after statehood. The
geographic range is from the Gila River’s confluence with the Salt
River downstream to where the Gila flows into the Colorado River.

Littlefield Research Associates utilized a wide variety of
published and unpublished sources in creating this study. The vast
majority of these documents are primary rather than secondary
sources to obtain the most accurate descriptions of the Gila River.
To locate all relevant sources, Littlefield Research Associates
developed a preliminary list of terms for searching many local,

state, and national archives. We also used the list to search

' The fundamental U.S. Supreme Court case confirming this
doctrine is The Steamer Daniel Ball v. United States, 77 U.S. 999

(1871) .



published primary sources. Littlefield Research Associates
supplemented the list as research brought to light new topics
related to the Gila River. Since individual archives have
different means of listing their holdings, we adapted our list to
accommodate specific locations. Some of the terms most commonly
used throughout the research were Gila Bend, Yuma, Painted Rocks,
and Sentinel.

In addition, individuals’ names were used as search terms
depending on the time period and archive involved. People whose
names were searched include Charles Hayden, General Stephen Kearny,
and Lieutenant J.C. Ives.

Littlefield Research Associates searched many Arizona and
federal government agencies’ names for records they may have
generated regarding the Gila River. Agencies (and their
predecessors) whose names were searched include the Arizona State
Land Department, Maricopa County Water Commissioner’s Office,
Arizona Attorney General’s Office, the U.S. Congress, U.S.
Geological Survey, U.S. Bureau of Land Management (originally the
General Land Office), U.S. Bureau of Reclamation (originally the
Reclamation Service), U.S. Army Corps of Engineers, U.S. Department
of Agriculture Office of Experiment Stations, and U.S. Bureau of
Indian Affairs (originally the Indian Service), among others.

Research began at Arizona State University. The university’s
main library hoﬁses the Archives and Manuscript Division in the
Luhrs Reading Room (which focuses on Arizona and Southwest history)

in addition to the privately funded Arizona Historical Foundation.



Both contain excellent collections of source materials (published
as well as unpublished) and extensive collections of books
focussing on the history of Arizona. At Arizona State University,

Littlefield Research Associates first searched the computer on-line

manuscript database, which contains file titles from each
manuscript collection at the library. Printed finding aids were
also reviewed. The preliminary searches yielded over eleven

unpublished manuscript collections of prominent citizens and early
settlers in the Gila Basin including Phillip A. Bailey, Lloyd C.
Henning, and Carl Hayden. The manuscripts in these collections
provided eyewitness accounts of the Gila (such as descriptions of
floods, the river’s channel, and local activities taking place on
or near the stream). The manuscript collections also yielded
useful insights on the development’of irrigation systems along the
Gila, including reservoirs, diversion dams, and canals.

Arizona State University was held a complete set of Arizona
statutes. The statutes (mostly territorial) were searched for laws
relevant to navigability and public land disposal.

Additionally, Littlefield Research Associates examined Arizona
newspapers to obtain a sense of the activities occurring on the
' Gila River and for firsthand accounts of any important events.
Many newspapers around the turn of the century provided booster-
like stories intended to attract settlers to local communities.
Such reports frequently noted transportation, mild weather, and
other conveniences. Travel on the Gila River, therefore, certainly

would have been celebrated in the area press had it occurred



regularly and reliably. Newspapers searched include the Arizona

Weekly Gazette (1909-1914), the Yuma Examiner (1909-1913), and the

Arizona Sentinel (1909-1915).

Also useful was the Water Resources Center Archives at the
University of California, Berkeley. Although located in
California, this library is one of the premier depositories for
manuscript collections and published government reports relating to
water resources in the entire United States (particularly the
American West). The Water Resources Center Archives contains
manuscript collections of the papers of prominent civil engineers,
whose work dealt extensively with irrigation, flood control, and
hydroelectric power. Included are some of the papers of Elwood
Mead (head of the U.S. Reclamation Service in the 1920s), James Dix
Schuyler (a consulting engineering who was active in water resource
development throughout the West), and other figures who helped to
alleviate the water problems associated with the arid and semi-arid
West. The Water Resources Center Archives also holds many
published government documents relating to water issues, including
a complete set of published U.S. Geological Survey Water Supply
Papers and Bulletins (many of which were relevant to the history of
the Gila River Valley) as well as the U.S. Reclamation Service
Annual Reports.

University of California, Berkeley, was also the site of
research on boating around the time of statehood. Littlefield
Research Associates reviewed the published reports of the

Commissioner of Corporations on Transportation by Water to



' determine how technology had progressed on shallow watercraft by
1912. Also examined were records about boating on the Colorado
River. This river was a catalyst for advances in boating
technology because of 1its swift current, shallow water, and
frequently changing channel. Information on watercraft on that
river are useful to understand river boating throughout the West --
including on the Gila -- around the turn of the century.

The Bancroft Library, a;so at Berkeley, is one of the most
important depositories for unpublished primary source materials and
rare secondary source records on the history of the American West.
Collections of unpublished documents at the Bancroft relating to
the Gila were reviewed as well as published reports of ﬁineteenth—
century explorations of the area. Since many of the individuals
who visited the region were there specifically to report on its
potentiél, their reports are especially useful to ascertaining the
historical nature of the Gila River.

Following research at the Bancroft Library and the Water
Resources Center Archives, reports and studies conducted by U.5.
government agencies were reviewed. Most of these reports covered
such topics as flood control, irrigation, and ﬁhe utilization of
natural resources in ﬁhe Gila River Valley. These documents
provided descriptions of the Gila at different points in time
leading up to and shortly after statehood. Some of the reports are
specific to the Gila River, but much of the information found was
contained in larger studies on Arizona. In addition, a computer

search was done of files compiled by Congressional Information



Services (CIS) to find Congressional documents, hearings, and
reports relevant to the Gila River.

In addition to the sources obtained at Arizona State
University and the University of California, Berkeley, documents
held by the U.S. Bureau of Land Management in Phoenix were reviewed
-- records that are some of the most important concerning the Gila
River around the time of statehcod. The Bureau of Land Management
holds the records of the original U.S. General Land Office surveys
carried out to prepare the public domain for homesteading; these
records include original surveyors’ plats and field notes. Since
surveyors were required to "meander" all navigable bodies of water
and to keep detailed notes of these meanders, survey documents are
vital to understand what the river was like at the time of survey.
(See the section beginning on page 11 for a more detailed
discussion of how surveys and meanders were to be conducted.)
Thus, the surveys proved especially useful to an historical study
of the Gila River’s characteristics.

The Phoenix office of the U.S. Bureau of Land Management also
provided copies of U.S. General Land Office Master Title Plats and
Historical Indexes. These records were used to determine how the
federal government disposed of the public lands in Arizona through
which the Gila River flowed. From this material, any U.S. patent
that either overlaid or bordered the Gila River was obtained.
Federal patents were critical 1in determining how the U.S.
government viewed the public lands in Arizona. If federal

officials had considered the Gila River to be navigable, they would



not have deeded out land lying in the channel or bed of the river.
However, there is no indication in a multitude of federal patents
overlying the Gila River from its confluence with the Salt River to
where 1t Jjoins the Colorado River that the U.S. Government
hesitated to grant title to the bed and the banks of the river to
patent applicants. (See Chapter 2 for a more detailed discussion
of the significance of federal patents.) The U.S. National
Archives in Washington, D.C., provided supporting paperwork for
federal land patents such as applications and affidavits of
witnesses. Federal patents and their files, combined with
historical maps, were used to create Exhibits 1-5, which illustrate
the location of all patents and federal land grants along the Gila
River. (See maps folded inside front pocket of this report.)
Additional research at archives in the Phoenix area was
carried out. This included contacting various iocal archives and
the Arizona Historical Society to determine theif respective
holdings. Furthermore, the Arizona State Archives in Phoenix
provided more rare state and territorial government documents and
manuscript collections. These materials included the unpublished
papers of agencies such as the Arizona State Land Department, the
Arizona Water Commissioner, the Arizona State Planning Board, and
the Arizona Secretary of State. The papers of the State Land
Department were particularly useful for historical information on
how the state disposed of the lands along the Gila River granted to

it by the federal government.



After reviewing the historical records of the Arizona State
Land Department at the State Archives, research was also done at
the agency’s Phoenix office. Although most of the patent
information for land along the Gila River was found at the U.S.
Bureau of Land Management in Phoenix and the U.S. National Archives
in Washington, D.C., the Arizona State Land Department provided
copies of patents issued by Arizona in parcels granted to the state
by the federal government. Approximately fifty state patents were
eventually reviewed. (See folded map 1A in the back pocket of this
report for the location of some of these state patents.) Some of
the corresponding application files for the state patents were also
obtained and reviewed.

The Salt River Project Archives in Tempe was also a critical
location for research. The material found at the Salt River
Project Archives was useful as a lead-in to research at the U.S.
National Archives in Washington, D.C. While at the National
Archives, a wide variety of federal agency files, including those
of the U.S. Bureau of Indian Affairs, the U.S. Army Corps of
Engineers, the U.S. General Land Office, the Office of the
Secretary of Interior, and the U.S. Geological Survey, were
‘searched. These records contain unpublished paperwork
substantiating the conclusions gleaned from published government
documents.

Littlefield Research Associates also visited the Rocky
Mountain branch of the National Archives (in Denver) to undertake

a more thorough search of Record Group 115, records of the U.S.



Bureau of Reclamation. These records are organized into two
chronclogical periods, with the 1902-1919 group containing material
most relevant to this study. These records provided a rich source
of information from an agency directly involved with management of
the river around the time of statehood.

ORGANIZATION OF REMAINDER OF REPORT: Based on this extensive
research, it became evident that the most important records dealing
with the Gila River were U.S. General Land Office original surveys
and patent records (both federal and state). Therefore, the first
two chapters of this report deal with the significance of those
documents. Other government documents (both published and
unpublished) will be discussed in Chapter 3. Chapter 4 is a review
of miscellaneous documents (such as diaries, journals, and accounts
of explorations) as well as press accounts. - Chapter 5 contains a
discussion of boats typically used on western rivers around the
turn of the century. Following a general summary and conclusions,
there are appendices containing sources consulted as well as the
vifae of Douglas R. Littlefield and his associate, Jennifer A.
Holweger. An index is also provided at the end.

To facilitate reference throughout the main body of the
report, footnotes run continuously rather than starting from number

one in each chapter.
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CHAPTER 1: U.S. GOVERNMENT HISTORICAL RECORDS -- FEDERAL SURVEYS

One of the largest and most important groups of records
created in relation to the Gila River prior to and around the time
of Arizona’s statehood in 1912 are those of the U.S. government,
especially federal surveys done by the U.S. General Land Office.
When the United States became the owner of the vast territory
acquired from Mexico after the end of the Mexican-American War in
1848, federal officials were anxious to determine the value of what
the U.S. had gained. Moreover, they wanted to prepare the region
for orderly occdpation by American settlers to solidify control.
To ready the new lands for homesteading and to record those lands’
characteristics, the federal government undertook formal surveys
conducted by the U.S. General Land Office -- the predecessor of
today’s U.S. Bureau of Land Management. Because those surveys were
highly detailed, the original plats of the area near the Gila River
and the related survey field notes contain a wealth of information
about the nature of that stream.

SURVEYORS’ MANUALS: Due to the need for accuracy and
consistency in carrying out the federal surveys, the U.S.
government issued a series of manuals to direct-surveyors in their
work. To grasp the siénificance of these manuals in relation to
navigability, it is important to understand the books’ provisions

and how they changed over time.

The 1851 Manual: The 1851 Instructions to the Survevyor

General of Oregon; Being a Manual for Field Operations governed how

some of the earliest public land surveys were done in the American
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West. This manual had been adopted by the U.S. General Land Office
to standardize survey work in California and Oregon, which were the
most significant areas of western American settlement in the late
1840s. The manual was the first formal surveying handbook issued
by the federal government to provide guidance for surveyors mapping
the vast public domain acquired from Mexico; previously, the U.S.
government had issued directions to surveyors in the field on an
individual basis or through Surveyors General assigned to specific

territories.?

The Instructions to the Surveyor General of Oregon provided

that public lands were to be subdivided into a series of ever-
smaller grids within grids to allow the precise location of
individual tracts. This system would facilitate the disposal of
the public domain in an orderly fashion and at the same time record
the characteristics of that land in substantial detail. The
largest grids were to be six miles square and were to be created by
the surveying of township and range lines. The directions in the
Instructions to the Surveyor General of Oregon providing for the
establishment of theée large blocks derived from the same process

that had been used in other earlier public land territories and

2 The Instructions to the Surveyor General of Oregon is
reprinted in C. Albert White’s A History of the Rectanqular Survey
System on pages 433-456. White’s book was published by the U.S.
government in 1983 as a review of all practices used by federal
surveyors on public domain lands since the initial surveys of the
0ld Northwest (today, Ohio and other parts of the upper Midwest)
were undertaken in the late 1700s. Aside from a detailed history
of those procedures, White’s book reprints many of the original
surveying instructions. See C. Albert White, A History of the

Rectangular Survey System (Washington, D.C.: U.S. Department of the
Interior, 1983).
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states, and the size of the blocks was based on Thomas Jefferson’s
original estimate that each block, composed of many small farms,
would be the proper size to support a town at its center.
Jefferson’s ideas were first enacted into law in the Land Ordinance
of 1785, and the first surveys under this legislation were done
what 1is today Ohio. The grid procedure was used 1in most new
territories added to the United States in the years that followed.

To establish township and range 1lines, a base 1line and
meridian were chosen within the state or territory to be surveyed.
In Arizona, the initial base line and meridian intersected at a
point on a hill just south of the junction of the Salt and Gila
rivers. That location had been chosen in 1865 by John A. Clark,
Surveyor General of New Mexico Territory, to begin the Arizona
surveys. The beginning marker originally had been established by
the Mexican Boundary Commission in 1851 as a point on the U.S.-
Mexico border prior to the Gadsden Purchase of 1853,.which created
the present boundary beﬁween the United States and Mexico.3

Using the Gila and Salt River Base and Meridian to start,
federal surveyors ran township and range lines in Arizona by
working their way gradually north and south to create township
lines and east and west to establish ranges. The 36 one-square-
mile blocks that resulted were called townships (as distinct from
township lines). Surveyors numbered the townships on the basis of

how far north or south and east or west of the initial base and

3 ¢. Albert White, A History of the Rectangular Survey System
(Washington, D.C.: U.S. Department of the Interior, 1983), pp. 137,

147.

13



meridian they lay. For example, the first township to the north
and east of the intersection of the Gila and Salt River Base and
Meridian was identified as township 1 north, range 1 east. The
township directly north of that was township 2 north, range 1 east,
and the township to the east of that point was township 2 north,
range 2 east. All townships to the south and west of the initial
base and meridian were identifiedAin a similar fashion. In the
region of concern to this report -- the area along the Gila River
from its confluence with the Salt River downstream to its juncture
with the Colorado River near Yuma, Arizona -- the lands examined
lie between township 1 north, range 1 west, and township 8 south,
range 23 west. These townships and ranges in relation to the Gila
River can be easily located on the portion of any of the folded
maps in the front pocket of this report labelled "Area of Study."

With exterior township and range lines established, federal
surveyors subsequently divided each township into thirty-six sub-
blocks called "sections," most of which were 640 acres, or one mile
square. Due to the curvature of the earth and other factors,
surveyors sometimes had to slightly adjust the sections along the
western and northern edges of each township to be more or less than
a square mile. The sections were numbered within each township in
an "S" fashion beginning with the northeast square and heading west
for sections one through six. Section seven then appeared
immediately south of section six, and sections then went east

through section twelve. The remaining sections were numbered in
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the same "S" fashion until section thirty-six was reached in the
southeastern most part of the township.

Surveyors laying out the township, range, and section lines
were provided with very precise instructions for measuring these
lines because accuracy was critical for these 1lands to be
transferred out of the public domain in a reliable manner. In
addition, for those areas remaining in the public domain, the
precise rules for surveying and for noting the characteristics of
the land gave the U.S. government an extremely valuable record of
what it owned through the field notes that surveyors were required
to make. The field notes were to include any notable features of
the land such as streams, rivers, lakes, roads, irrigation ditches,
or other prominent landmarks. Using their field notes, surveyors
were then to draw and forward original survey maps to the Surveyor
General of the respective state or territory along with the
accompanying field notes for final approval.

The Instructions to the Surveyor General of Oregon contained
several provisions that are relevant to navigable bodies of water
and other obstructions and therefore are important in relation to
any consideration of the Gila River’s navigability or non-
navigability. First, the instructions provided that when surveyors
encountered "impassable obstacles, such as ponds, swamps, marshes,
lakes, rivers, creeks, &c.," they were to extend the survey line
from the opposite side of the obstacle using triangulation or other

surveying techniques. 1In addition, the surveyors were to "state
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all the particulars in relation thereto in your field book."
Moreover, the instructions continued,

at the intersection of 1lines with both margins of
impassable obstacles, you will establish a Witness Point,
(for the purpose of perpetuating the intersections
therewith) by setting a post, and giving in your field
book the course and distance therefrom, to two trees on
opposite sides of the line, each of which trees you will
mark with a blaze and notch facing the post; but on the
margins of navigable water courses, or navigable lakes,
you will mark the trees with the proper number of the
fractional section, township, and range.*

The Instructions to the Surveyor General of Oregon also

provided that when surveyors encountered navigable bodies of water,
special survey markers called "meander corner posts" were to be
"planted at all those points where the township or section lines
intersect the banks of such rivers, bayous, lakes, or islands, as
are by law directed to be meandered."’ (Federal 1legislation
directing that navigable bodies of water be meandered was first
passed in 1796, but that law did not specify what constituted
navigability. Nonetheless, the 1796 law is now codified in 43
UeS.iCe 931.) Therefore, where township, range, section, or
fractional section lines encountered bodies of water, witness posts

were to be established if those watercourses were not navigable,

“ Instructions to the Surveyor General of Oregon; Being a
Manual for Field Operations (1851), reprinted in C. Albert White,

A History of the Rectanqular Survey System (Washington, D.C.: U.S.

Department of the Interior, 1983), p. 438.

5 Instructions to the Surveyvor General of Oregon; Being a

Manual for Field Operations (1851), reprinted in C. Albert White,

A History of the Rectangular Survey System (Washington, D.C.: U.S.
Department of .the Interior, 1983), p. 439. On the federal

legislation mandating meanders of navigable bodies of water, see
White, A History of the Rectangular Survey System, p. 30.
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but meander corner posts were to be placed where the lines
intersected navigable bodies of water. As the instructions
explained, surveyors were to note:

(i]ntersections by line of water objects. All rivers,

creeks, and smaller streams of water which the [survey]

line crosses; the distance on line at the ([witness]

points of intersection, and their widths on 1line."

(Emphases in original.]
Surveying lines that intersected navigable bodies of water were to
be done as follows:

In cases of navigable streams, their width will be

ascertained between meander corners, as set forth under

the proper heading. [Emphases in original.]®

Aside from these general directions, surveyors were also given
precise instructions for measuring the sinuosities of navigable
bodies of water, including rivers, streams, 1lakes, ponds, or
bayous. Between the meander corner posts, the edges of the banks
were to be measured going downstream by recording degree bearings.

The details of this meander surveying were to be recorded in the

surveyor’s field book as a separate set of records from the surveys
of township, range, and section lines.’
Finally, as if these instructions were not specific enough,

the 1851 Instructions to the Survevor General of Oregon contained

detailed examples of surveying notes so that field surveyors would

6 Instructions to the Surveyor General of Oregon; Being a
Manual for Field Operations (1851), reprinted in C. Albert White,

A History of the Rectangular Survey System (Washington, D.C.: U.S.
Department of the Interior, 1983), p. 444.

7 Instructions to the Survevyor General of Oregon; Being a

Manual for Field Operations (1851), reprinted in C. Albert White,
A History of the Rectangqular Survey System (Washington, D.C.: U.S.

Department of the Interior, 1983), p. 442.
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understand virtually any type of circumstance they might

encounter.?
The 1855 Manual: Between 1851 and 1864, the U.S. General Land

Office published only one revised version of the 1851 work. The

1855 manual (bearing the lengthy title Instructions to the

Survevors General of Public Lands of the United States, for Those

Survevying Districts Established in and Since the Year 1850;

Containing Also, A Manual of TInstructions to Requlate the Field
Operations of Deputy Survevyors, Illustrated by Diagrams) contained

more detail than the 1851 instructions. Nevertheless, it remained

virtually identical in substance with regard to recording navigable
and non-navigable bodies of water.’

The 1864 Instructions: Nine years after the 1855 manual had
appeared, the U.S. General Land Office began to modify its
instructions for how surveyors dealt with navigable and
non-navigable bodies of water. 1In 1864, the 1855 surveyors’ manual

was amended by Instructions to the Surveyors General of the United

States, Relating to Their Duties and to the Field Operations of

Deputy Surveyors. Because surveys in Arizona began in 1868, it was

8 c. Albert White, A Historv of the Rectanqular Survey System
(Washington, D.C.: U.S. Department of the Interior, 1983), passim.

° For the 1855 discussion of how bodies of water were to be
recorded, see Instructions to the Surveyors General of Public Lands
of the United States, for Those Surveying Districts Established in
and Since the Year 1850; Containing Also, A Manual of Instructions
to Requlate the Field Operations of Deputy Surveyors, Tllustrated
by Diagrams (1855), reprinted in C. Albert White, A History of the

Rectangular Survey System (Washington, D.C.: U.S. Department of the
Interior, 1983), pp. 458, 461, 464-465.
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this set of instructions that governed how bodies of water in the
territory were recorded.

The 1864 revision made no changes to the section of the 1855
manual that dealt with "insuperable objects on line." In fact, the
1864 amendments did not discuss these 1instructions at all,
presumably leaving this part of the 1855 manual intact.

Regarding meanders and navigable streams, the 1864 amendments
added some important criteria to which streams would be meandered:
Rivers not embraced in the class denominated "navigable"
under the statute [see page 16 regarding this law], but
which are well-defined natural arteries of internal
communication, and have a uniform width, will be

meandered on one bank. [Emphasis added.]

The instructions added that for the sake of consistency, one-bank
meanders were to be done on the right side (looking downstream)
unless obstacles made it necessarylto switch to the left bank. If
a change to the left were made, it was to be done at a point where
a survey line crossed the stream and recorded in the field notes. '

The 1881 Instructions: On May 3, 1881, the U.S. General Land
Office once again updated its directions to federal surveyors by
issuing Instructions of the Commissioner of the General Land Office
to the Surveyors General of the United States Relative to the
Survey of the Public Lands and Private Claims. In this manual,

much of the instructions remained the same as in the 1855 manual as

amended in 1864, including, for example, how surveyors were to

0 Instructions to the Surveyors General of the United States,

Relating to Their Duties and to the Field Operations of Deputy
Surveyors (1864), reprinted in C. Albert White, A _History of the

Rectangular Survey System (Washington, D.C.: U.S. Department of the
Interior, 1983), p. 504.
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establish witness posts at intersections with non-navigable
"insuperable objects on line." Here, as in 1851 and 1855, the
manual told surveyors to use triangulation to establish the
distance across non-navigable obstacles on line. Also as in the
1851 and 1855 manuals, surveyors were to set a witness post on the
line on each side of obstacle, and they were to measure to two
trees on opposite sides of the line for each post. Each tree was
to be marked with a notch and blaze facing the post, and the degree
bearing and distance from the trees to their respective witness
posts on line were to be noted in the field notes.'

For navigable bodies of water, as had been the case in the
1851 and 1855 manuals (as amended in 1864), the surveyors were told
that "on the margins of navigable water-courses, or navigable
lakes, you will mark the trees with the proper number of the
fractional section, township and range." And similar to the 1851
and 1855 instructions, the 1881 manual provided that "[m]eander
corners are established at all those points where the lines of the
public surveys intersect the banks of such rivers, bayous, lakes,

or islands as are by law directed to be meandered."'> (See page

" Instructions of the Commissioner of the General Land Office
to the Survevors General of the United States Relative to the
Survey of the Public Lands and Private Claims (1881), reprinted in
C. Albert White, A History of the Rectangular Survey System
(Washington, D.C.: U.S. Department of the Interior, 1983), p. 516.

2 Tnstructions of the Commissioner of the General Land Office
to the Survevors General of the United States Relative to the
Survey of the Public Lands and Private Claims (1881), reprinted in
C. Albert White, A History of the Rectangqular Survey System
(Washington, D.C.: U.S. Department of the Interior, 1983), pp. 516-

5175
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16 above for the meaning of the phrase "as are by law directed to
be meandered.")

In terms of how meanders were to be carried out, the 1881
manual repeated the information from the 1855 manual as well as the
1864 addition that rivers that were not navigable "under the
statute”" but that were "well-defined natural arteries of internal
communication'" were to be meandered on one bank only. The balance
of the instructions for meandering was also drawn from either the
1855 instructions or the 1864 amendments.'

The 1890 Mﬁnualz Nine more years elapsed before the U.S.

General Land Office revised its surveying instructions. On January
1, 1890, the agency issued its Manual of Surveying Instructions for
the Survey of the Public lLands of the United States and Private

Land Claims. Many of the surveying instructions were identical or
nearly identical to the previous work, including those for
recording major obstacles. For example, the 1890 instructions
about how to chronicle "insuperable objects on line" continued to
provide that surveyors were to use triangulation to measure across
the obstruction. Surveyors were still also instructed to set a
witness post on line at the edge of the non-naviéable obstacle, and
to give the course and-direction to two nearby trees on opposite

sides of the line, each of which were to be notched and marked with

3 Instructions of the Commissioner of the General Land Office
to the Surveyors General of the United States Relative to the
Survey of the Public Lands and Private Claims (1881), reprinted in
C. Albert White, A History of the Rectangular Survey System
(Washington, D.C.: U.S. Department of the Interior, 1983), pp. 523-
524.
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a blaze facing the witness post. And, as had been the case in the
1855, 1864, and 1881 manuals, the 1890 directions also stated that
for navigable bodies of water, meander posts were to be set where
lines intersected these obstacles, and meanders were to be run
following the course of the river.™

A significant change had been made to the instructions for
what bodies of water were to be meandered, however. Whereas in
1881, surveyors were to meander navigable streams (both sides) and
any non-navigable body of water used for "internal communication"
(on one side only), the 1890 manual deleted the instructions to
meander non-navigable bodies of water that were used for "internal
communication." In addition, the 1890 manual no longer told
surveyors to meander streams that were considered navigable, as the
1881 manual had provided "under the statute." Instead, the 1890
instructions stated:

Both banks of navigable rivers, as well as of all rivers

not embraced in the class denominated as "navigable, " the

right angle width of which is three chains and upwards,

will be meandered on both banks by taking the general

courses and distances of their sinuosities, and the same

are to be entered in the field book. Rivers not classed

as navigable will not be meandered above the point where

the average right-angle width is less than three chains.
(Emphases in original.]'™

“ Manual of Surveying Instructions for the Survey of the
Public Lands of the United States and Private Land Claims (1890),

reprinted in C. Albert White, A History of the Rectangular Survey
System (Washington, D.C.: U.S. Department of the Interior, 1983),

p. 560.

'S Manual of Surveying Instructions for the Survey of the
Public Lands of the United States and Private Land Claims (1890),

reprinted in C. Albert White, A History of the Rectangular Survey
System (Washington, D.C.: U.S. Department of the Interior, 1983),

p. 568.
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In short, there had been two changes to what should be meandered:

1) navigable bodies of water (1881 -- "as are by law directed to be
meandered”" and "under the statute!"; 1890 -- "embraced in the class
denominated as ‘navigable’"), and 2) non-navigable streams (1881 --

used for "internal communication,'" one bank to be meandered; 1890
-- no reference to use for "internal communication,'" but more than
three chains wide, both banks to be meandered).

The 1894 Manual: On June 30, 1894, the U.S. General Land
Office issued its 1894 Manual of Surveying Instructions for the

Survey of the Public Lands of the United States and Private ILand

Claims. In relation to directions for meandering, the 1894 manual

had major changes in what bodies of water were to be meandered.
The new instructions still called for bodies of water "embraced in
the class denominated ’‘navigable’"™ to be meandered. 1In addition,
as had been the case in the 1890 manual, all non-navigable bodies
of water that were more than three chains wide were to be
meandered, but here the 1894 manual added another instruction.
Both navigable and non-navigable streams (more than three chains
wide) were to be meandered "at the ordinary mean high water mark"
(emphasis in original), and their general courses and sinuosities
were to be recorded in the appropriate field notebook.
Furthermore, 1in another significant change, the 1894 manual
provided that "[s]hallow streams, without any well-defined channel
or permanent banks will not be meandered; except tide-water steams,

whether more or less than three chains wide, which should be
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meandered at ordinary high-water mark, as far as tide-water
extends." (Emphasis in original.)'

The 1902 Manual: Shortly after the turn of the century, the
U.S. General Land Office once again revised its surveying handbook,

releasing Manual of Surveyving Instructions for the Survey of the

Public TLands of the United States and Private Land Claims on

January 1, 1902. There were significant differences between the
1902 manual and its 1894 predecessor regarding meandering. First,
the 1902 manual observed that the term "meander" had frequently
been misapplied in the past by surveyors, which had important
implications for lands adjoining the meander 1lines. The 1902

manual stated:

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

added. ]V

What the manual meant was that the beds and banks of bodies of

water that were navigable (and thus meandered) were held by the

6 1894 Manual of Surveying Instructions for the Survey of the

Public Lands of the United States and Private Land Claims (1894),

reprinted in C. Albert White, A History of the Rectangqular Survey
System (Washington, D.C.: U.S. Department of the Interior, 1983),

p. 621.

7 Manual of Surveying Instructions for the Survey of the

Public Lands of the United States and Private Land Claims (1902),

reprinted in C. Albert White, A History of the Rectangular Survey
System (Washington, D.C.: U.S. Department of the Interior, 1983),

Bs 7%7.
24



states whereas the beds and banks of non-navigable bodies of water
were held by the adjoining riparian land owners. Therefore,
meander lines needed to be clearly identified and had to be
distinct from other irregular survey lines, such as those utilized
for marking the edges of 1Indian and other federal land

reservations.
Regarding which bodies of water were to be meandered, the 1902
manual had one addition to the 1894 instructions. The new

direction provided that streams less than three chains wide were

not to be meandered:

except that streams which are less than three chains wide
and which are so deep, swift and dangerous as to be
impassable through the agricultural season, may be
meandered, where good agricultural lands along the shores
require their separation into fractional lots for the
benefit of settlers. But such meander surveys shall be
subject to rejection if proved unnecessary by field
inspection.'®

The 1902 manual also retained the instruction that shallow
streams "without any well-defined channel or permanént banks, will
not be meandered; except tide-water streams, whether more or less
than three chains wide, which should be meandered at ordinary high-

water mark, as far as tide-water extends.""

8 Manual of Surveying Instructions for the Survey of the

Public Lands of the United States and Private Land Claims (1902),

reprinted in C. Albert White, A History of the Rectangular Survey
System (Washington, D.C.: U.S. Department of the Interior, 1983),

p. 718.

9 Manual of Surveying Instructions for the Survey of the
Public Lands of the United States and Private Land Claims (1902),
reprinted in C. Albert White, A History of the Rectangular Survey
System (Washington, D.C.: U.S. Department of the Interior, 1983),

p. 718.
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S8UMMARY AND CONCLUSIONS REGARDING B8URVEYORS’ MANUALS AND
MEANDERING: In short, by the time Arizona entered the Union on
February 14, 1912, there had been substantial revisions and
alterations to the instructions to federal surveyors concerning how
they were to mark and record the intersection of survey lines with
non-navigable and navigable bodies of water. Although initially,
only navigable bodies of water were to be meandered, that direction
had been expanded over the'years to include some non-navigable
bodies of water. In addition, as the 1902 instructions
illustrated, sufveyors also used the term "meander" (frequently
incorrectly) to identify irregular survey lines along reservation

boundaries.

'U.8. GOVERNMENT SURVEYS IN THE GILA RIVER AREA: Prior to
Arizona’s statehood in 1912, various areas aloné the Gila River
were surveyed and in some cases resurveyed, both in relation to
exterior township and range lines as well as for interior section
and subsection 1lines. Because surveyors whose work involved
marking only exterior 1lines generally did not have the
responsibility to undertake meanders where necessary (unless their
contracts covered both interior and exteriorA5urveys, which was
true in many cases), the field notes of the exterior surveys are of
limited value to this report. Therefore, exterior surveys will not
be discussed here. Instead, the field notes of interior surveys
and resulting plats will be examined in detail for information
regarding those surveyors’ judgments and descriptions regarding the

Gila River'’s naﬁigability or non-navigability.
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The interiors of the townships through which the Gila River
flows between the confluence with the Salt River and the juncture
with the Colorado River were surveyed initially over a wide range
of years, most of which were prior to statehood. Those surveys
took place in 1868, 1871, 1874, 1877, 1878, 1882, 1883, 1890, 1910,
and 1911. A resurvey of a part of one township was also undertaken
in 1907. 1In addition, several townships were not surveyed until
after Arizona’s statehood on February 14, 1912. Those surveys took
place in late 1912, 1915, and 1936. Because of the large number of
different survey dates, cumulatively they were done according to
the instructions of many of the survey manuals discussed above.
Significantly, while there were nine federal surveyors who mapped
the Gila between the Salt and Colorado rivers prior to 1912 and
while those surveys were done under the instructions of many
different survey manuals, all surveyors indicated in their field
notes and plats that they did not consider the Gila River to be
navigable.

Because of the importance of these initial federal surveys in
relation to establishing the nature of the Gila River, they will be
discussed in detail here. In general, the discussion will be in a
down-river manner. In addition, while the field notes and plats
for all townships along the Gila below the Salt River have been
reviewed, most of the examples discussed in this report will be
drawn from field notes and plats for areas covered by the detailed
sample maps created for this report. Due to the length of the Gila

involved in this study, representative sampling was necessary to
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keep the discussion in manageable proportions. The sample areas
can be seen on Exhibits 1-5, which are folded inside the front
pocket of this report. ©Nothing in the field notes and plats for
townships outside the sample areas, however, contradicts findings
from the sample areas. Within individual townships discussion will
also be downriver. In terms of the field notes and resulting
township plats, since surveyors’ notes were compiled in the field
and plats were later drawn based on the notes, the notes for each
township survey will be discussed first followed by the
corresponding plats.

U.8. GOVERNMENT S8URVEYS OF LANDS ALONG THE GILA RIVER ON
EXHIBIT TWO: The first sample area covers parts of township 1
north, township 1 south, and ranges 1 and 2 west, and is detailed
on Exhibit Two in the front pocket of this report. (Exhibit One is
a general location map of Exhibits 1-4 in relation to the entire
Gila River between the Salt and the Colorado.)

1868 Interior Survey of Township 1 North, Range 1 West (Field
Notes): On June 22, 1868, G.P. Ingalls surveyed the interior
subdivision lines of township 1 north, range 1 west. His field
notes indicate that he encountered the Gila River on lines between
sections 30 and 31, 31 and 32, 32 and 33, 33 and 34, and 34 and 35.
As he crossed the Gila at each of these places, he set no meander
corners (as he would have been required to do under the 1864
surveying instructions had he considered the stream to be

navigable). Aside from mentioning a rapid current and sandy
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bottom, he offered no other characterizations of the Gila other
than to state "[i]t is a fine stream."?®

1868 Interior Survey of Township 1 North, Range 1 West (Plat):
Ingalls’s plat of township 1 north, range 1 west (see page 47),
further confirmed that he did not consider the Gila to be
navigable. There were no meander lines on the plat, and in the box
at the bottom of the plat identifying which surveyor had conducted
various parts of the survey, there was no indication that anyone
had undertaken meander surveys. Moreover, there was no survey data

recorded in the margin of the plat, as there would have been had

meanders been done.?!

1883 Interior Survey of Township 1 North, Range 2 West (Field
Notes): When R.C. Powers surveyed the interior subdivision lines
of township 1 north, range 2 west,'in 1883, he gave no indication
in the field notes that he considered the Gila River to be
navigable. The Gila ran through the southeast corner of this
township. When Powers crossed the river on the line between
sections 25 and 26, he set no meander corners, but he indicated
that the stream was characterized by "shallow water & rapid
current." He made a similar observation about the river on the

line between sections 34 and 35, but again set no meander corners.

0 nrjeld Notes of the Survey of Township 1 North, Range 1
West, Gila and Salt River Meridian," 1868, vol. R1l, pp. 375-376,
387, 398, 408-409, 423, U.S. Bureau of Land Management, Phoenix

[LRA Box/File: 35/13].

2! survey Plat of Township 1 North, Range 1 West, 1868, Gila
and Salt River Meridian, U.S. Bureau of Land Management, Phoenix

(LRA Box/File: 35/13].
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Finally, on the line between sections 26 and 35, he set no meander
corners, but offered the description that the stream there had
"deep water and low banks." In his general description of the
township, Powers wrote: "This township is mostly good land and if
the waters of the Gila River would be conducted in a ditch to the
land for irrigation (which could be done with some expense) the
land could be made very valuable and productive."??

1883 Interior Survey of Township 1 North, Range 2 West (Plat):
Like the field notes, the plat of township 1 north, range 2 west
(see page 48), drawn by Powers, gave no suggestion that he thought
the Gila was navigable. There were no meander lines run along the
Gila. No surveyor was identified as having done meanders, and the
box in the right margin labelled "meanders of" had no entries for
meander data. The plat did indicate, however, that roads ran
parallel to the stream on both banks, suggesting that commerce was
carried on in the valley by land and not by water.®

1907 Interior Resurvey of Township 1 North, Range 2 West
(Field Notes): Between May 29 and June 16, 1907, John F. Hesse
resurveyed township 1 north, range 2 west. Nowhere in the field

notes did he record any meander data. Hesse did, however, indicate

that the stream was eighteen inches to two feet deep.

22 wgyrvey Field Notes of Township 1 North, Range 2 West, Gila
and Salt River Meridian," 1883, vol. R1006, pp. 7, 22-24, 92, U.S.
Bureau of Land Management, Phoenix [LRA Box/File: 35/14].

3 gurvey Plat of Township 1 North, Range 2 West, Gila and Salt
River Meridian, 1883, U.S. Bureau of Land Management, Phoenix [LRA

Box/File: 35/14].
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In his general description of the township, Hesse wrote that
the soil was generally "1st. rate, and if supplied with water would
raise abundant crops. . . . The southwestern cor. of the township
is settled and is well watered by the Buckeye canal which runs
through the township."2

1907 Interior Resurvey of Township 1 North, Range 2 West
(Plat): On the plat of the 1907 resurvey of this township (see
page 49), Hesse drew no meander lines, and no surveyor was
identified as having done meanders. Moreover, no meander data
appeared in the‘margins of the plat. Roads appeared paralleling
the river, and several irrigation ditches are shown, including the
Buckeye Canal.?

‘1883 Interior Survey of Township 1 S8outh, Range 2 West (Field
Notes): Moving down the Gila, R.C. Powers undertocok the survey of
the interior section lines for township 1 south, range 2 west,
between January 11 and 15, 1883. In each encounter with the Gila
River in this township, Powers treated the stream in his field
notes as a non-navigable body of water. He set no meander posts at
the edges of the stream where section lines intersected it, and he
ran no meander lines along the stream. His only comment on the

river was in the general description of the township at the end of

% wpesurvey Field Notes of Township 1 North, Range 2 West,
Gila and Salt River Meridian," 1907, vol. R2055, pp. 105, 109, 133,
U.S. Bureau of Land Management, Phoenix [LRA Box/File: 35/14].

%5 Resurvey. Plat of Township 1 North, Range 2 West, Gila and
Salt River Meridian, 1907, U.S. Bureau of Land Management, Phoenix

(LRA Box/File: 35/14].
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the notes, where he indicated that there was "plenty of water in
the Gila River for irrigation."?

1883 Interior Survey of Township 1 South, Range 2 West (Plat):
On February 21, 1883, Surveyor General J.W. Robbins approved the
survey plat filed with his office of township 1 south, range 2 west
(see page 50). Suggesting that surveyor R.C. Powers did not
consider the Gila to be navigable is the fact that no meander lines
appeared on the plat. Furthermore in the right hand margin there
is a blank table to record meander bearings of any navigable bodies
of water, but no data were filled in. Other indicators on the plat
that further suggested that the Gila was not navigable include a
dam across the river and the presence of irrigation ditches.
Moreover, a road roughly paralleled the river on the south side.?

U.8. GOVERNMENT SURVEYS OF LANDS ALONG THE GILA RIVER ON
EXHIBIT THREE: Moving downstream, the next sample area encompasses
parts of townships 3, 4, and 5 south, ranges 4 and 5 west.

1871 Interior Survey of Township 4 S8outh, Range 4 West (Field
Notes and Plat): Solomon W. Foreman surveyed the interior
subdivision lines of townships 4 and 5 south, range 4 west, between
March 21 and April 15, 1871. In township 4 south, range 4 west,

the Gila River, in several channels, flowed from north to south

26 wField Notes of the Survey of Subdivision Lines of Township
1 South, Range 2 West, Gila and Salt River Meridian," 1883, vol.
R1166, pp. 50, 65, 67, 89, and 97, with quotation at 97, U.S.
Bureau of Land Management, Phoenix [LRA Box/File: 19/1].

27 survey Plat of Township 1 South, Range 2 West, Gila and Salt
River Meridian, 1883, U.S. Bureau of Land Management, Phoenix [LRA

Box/File: 19/1].
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through sections 5, 8, 17, 20, 29, and 32, while in township 5
south, range 4 west, the Gila coursed through sections 5, 7, 8, and
18

It is important to note here that the surveys of these two
townships were done under instructions contained in the 1864
surveying manual (see page 18 above), which provided that "rivers
not embraced in the class denominated ’‘navigable’ under the
statute, but which are well-defined natural arteries of internal
communication, and have a uniform width, will be meandered on one
bank."?® This instruction is relevant to Foreman’s assessment of
the navigability of the Gila River because he set meander corners.
on portions of the stream in both townships, but the purpose of
those meander corners only becomes clear when considering both
townships. For example, in part of township 4 south, range 4 east,
Foreman set meander corners on the outermost banks of the Gila
(which flowed in several channels in this township). Nevertheless,
he set no meander corners in the sections through which the stream
flowed in the southern part of the township.?

The inconsistency in Foreman’s treatment of the Gila River in

township 4 south, range 4 west, is further complicated by the fact

8 Tnstructions to the Surveyors General of the United States,
Relating to Their Duties and to the Field Operations of Deputy

Surveyors (1864), reprinted in C. Albert White, A History of the

Rectanqular Survey System (Washington, D.C.: U.S. Department of the
Interior, 1983), p. 504.

% wrjeld Notes of the Survey of the Sub-division Lines in
Township No. 4 South, Range No. 4 West, of Gila and Salt River
Meridian," 1871, vol. 1161, pp. 45-47, 49-50, 51-52, 54-55, U.S.
Bureau of Land Management, Phoenix [LRA Box/File: 19/7].
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that he recorded no meander bearings in the volume of field notes
containing the details of this township’s survey. Moreover, no
meander data appear on the plat of the survey and in the box on the
plat identifying which surveyors accomplished various parts of the
township’s survey, there is no entry for a meander surveyor.>’

Although this survey information for township 4 south, range
4 west, 1is confusing, perhaps shedding some light on Foreman’s
opinion of the Gila River’s navigability in the township is the
fact that he noted the presence of a road running parallel to the
stream. Moreover, in his general description of the township, he
observed that there was ample water in the Gila for irrigation of
~adjacent lands.?!

1871 Interior Survey of Township 5 South, Range 4 West (Field
Notes): Foreman’s observations of.the Gila River in relation to
its possible navigability may have been ambiguous for township 4
south, range 4 west, but his opinion on that matter is clarified by
how he treated the river in the field notes and plat of his survey
of township 5 south, range 4 west (the next downstream township).
Foreman surveyed the interior subdivision lines of this township
between March 21 and 28, 1871. In each encounter with the Gila as

he ran lines between sections 5 and 8, 8 and 7, and 7 and 18,

0 survey Plat of Township 4 South, Range 4 West, Gila and Salt
River Meridian, 1871, U.S. Bureau of Land Management, Phoenix [LRA

Box/File: 19/7].

31 nrField Notes of the Survey of the Sub-division Lines in
Township No. 4 South, Range No. 4 West, of Gila and Salt River
Meridian," 1871, vol. 1161; pp. 49-52, 61-62, U.S. Bureau of Land
Management, Phoenix [LRA Box/File: 19/7].
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Foreman set meander corners only on the left edges of the Gila.
Even though setting meander corners on the right banks of "rivers
not embraced 1in the class denominated ‘navigable’ under the
statute, but which are well-defined natural arteries of internal
communication, and have a uniform width" was required under the
provisions of the 1864 surveying manual, Foreman explained in the
meander section of the field notes for this township that "the
reason for selecting the left bank for meanders is that all the
lands of value are on the left bank([.]" He added that the lands on
the right bank soon "pinched out" due to the proximity of

mountains, and again he observed the presence of a road running

parallel to the river.3?

1871 Interior Survey of Township 5 South, Range 4 West (Plat):
The plat of township 5 south, range 4 west (see page 51 below), was
approved by the Surveyor General on May 1, 1871, and although it
contained no meander data, the rigid turns in the river’s
sinuosities indicated that meanders had been run in accordance with
the instructions of the 1864 surveying manual for non-navigable
streams that served as arteries for internal communication. The

presence of the road on the plat confirms this conclusion.®

32 wpjeld Notes of the Survey of the Subdivision Lines of
Township 5 S., Range 4 W., Gila and Salt River Meridian,'" 1871, pp.
56, 58, 60, 64-65, U.S. Bureau of Land Management, Phoenix [LRA

Box/File: 20/4].

3 survey Plat of Township 5 South, Range 4 West, Gila and Salt
River Meridian, 1871, U.S. Bureau of Land Management, Phoenix [LRA

Box/File: 20/4].
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U.8. GOVERNMENT SURVEYS OF LANDS ALONG THE GILA RIVER ON
EXHIBIT FOUR: The next sample area downstream encompasses parts of
townships 7 and 8 south, and parts of ranges 16 to 18 west.

1878 Interior Survey of Township 8 South, Range 16 West (Field
Notes): The interior subdivision lines of townships 7 and 8 south,
range 16 west, were surveyed by John L. Harris between January 21
and 31, 1878. Because Gila River cut through only a small part of
township 7 south, range 16 west, that township’s survey will not be
discussed here. Nevertheless, Harris’s treatment of the Gila in
both townships Qas similar and indicated a non-navigable river.

The field notes of Harris’s survey of township 8 south, range
16 west, were approved by the Surveyor General on April 1, 1878.
This‘survey was done under the terms of the 1864 federal surveying
manual (see page 18 above).

The Gila River cut through parts of sections 1, 2, 3, 4, 5, 9,
7, 8, and 18, and at each of these places, Harris set no meander
posts. Instead, he measured across on line as the directions
provided for non-navigable bodies of water. Moreover, Harris wrote
no meander survey data in his field notes, and he also observed the
presence of an old bank of the river -- suggesting channel changes
-- along the south side of the stream. Finally, like surveyor
Foreman, Harris also recorded the presence of the road from Yuma to

Tucson running roughly parallel to and south of the stream. His
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general description of the township indicated that lands along the
Gila could be irrigated with the river’s water. 3

1878 Interior Survey of Township 8 South, Range 16 West
(Plat): Harris’s plat (see page 52) of township 8 south, range 16
west (which was approved by the Surveyor General on the same day as
his field notes of the township) also indicated that Harris did not
consider the Gila River to be navigable for several reasons.
First, no meander data appeared in the right margin, as it would
have had Harris thought the river was navigable. Second, in the
box at the bottom of the plat where surveyors and their respective
surveys were listed, there were no entries for meander surveys.
Third, the plat, like the field notes, clearly indicated that the
road from Yuma to Tucson ran roughly parallel to the stream on its
south side. Finally, Harris had drawn the "old bank" in at least
five places where that feature crossed a section 1line. The
presence of the o0ld bank suggested that the stream had recently
changed channel, suggesting its wunreliability for commercial
transport.35

1878 Interior Survey of Township 8 South, Range 17 West (Field
Notes) : Harris also surveyed the interior subdivision lines of

township 8 south, range 17 west. The field notes of this survey,

3% wpijeld Notes of the Subdivision Lines of Township 8 South,
Range 16 West, Gila and Salt River Meridian," 1878, vol. 1171, pp.
11, 22, 33, 43, 44, 56-58, 61, U.S. Bureau of Land Management,

Phoenix [LRA Box/File: 21/7].

35 survey Plat of Township 8 South, Range 16 West, Gila and
Salt River Meridian, 1878, U.S. Bureau of Land Management, Phoenix

(LRA Box/File: 21/7].
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which was done between February 7 and 11, 1878, were approved by
the Surveyor General on April 1, 1878.

The Gila River crossed sections 13, 14, 11, 15, 22, 21, 20,
and 19. At the lines between each of these sections, Harris set no
meander posts. In addition, he wrote in his general description of
the township that the Gila River’s waters could be useful for
irrigation. .He gave no similar indication that shipping could be
accomplished on the stream: "With the exception of some poor soil
immediately along the river, and along a sand bank extending across
the township just S. of the river, this entire township presents a
surface of very rich soil, while the Gila river flowing through the
center of the township contains an abundance of water which can be
used for the irrigation of the lands in this township."36

1878 Interior Survey of Township 8 8outh, Range 17 West
(Plat): Like the field notes of township 8 south, range 17 west,
several features of the plat of that township (see page 53 below)
indicate that Harris did not consider the Gila to be navigable.
First, there were no meander data in the right margin of the plat
as there would have been had he considered the stream to be
navigable. Second, there was no entry for any surveyor having done
meander lines in the box recording who undertook what portion of
the surveys of the township. Finally, the presence of two roads

roughly paralleling the river -- one to the north and the other to

3 n"rield Notes of the Subdivision Lines of Township 8 South,
Range 17 West, Gila and Salt River Meridian," 1878, vol. 1172, pp.
1, 18, 19, 27, 28, 38, 51, and 61 (with quotation at 61), U.S.
Bureau of Land Management, Phoenix [LRA Box/File: 21/8].
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the south -- suggested that the river was not used to carry
commerce or people.¥’

U.8. GOVERNMENT SURVEYS OF LANDS8 ALONG THE GILA RIVER ON
EXHIBIT FIVE: Exhibit Five covers parts of township 8 south,
ranges 21 and 22 west.

1890 Interior Survey of Township 8 South, Range 21 West (Field
Notes): The next sample area downstream is township 8 south, range
21 west. The initial subdivision survey of this township was done
between September 18 and October 4, 1890, by James H. Martineau
using the new manual for surveying instructions that had been
issued on January 1, 1890 (see page 21 above). The field notes of
the survey were approved on December 19, 1890, by the Surveyor
General.

The Gila River ran from east tb west through parts of sections
i, 2, 3, 4, 9, 8, 17, 18, and 19, and at each place where Martineau
encountered the Gila River on lines between these sections, he set
meander corners on both banks. He observed that the Gila was in
some places over well over five chains wide, and in some places it
was so deep that he was forced to swim to the other bank to
continue running section lines. Despite these statements,
 Martineau clearly did not consider the Gila River to be navigable
because he explained in his field notes that his setting of meander
corners on both banks was consistent with the new January 1890

instructions directing surveyors to meander both banks of

37 survey Plat of Township 8 South, Range 17 West, Gila and
Salt River Meridian, 1878, -U.S. Bureau of Land Management, Phoenix

(LRA Box/File: 21/8].
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non-navigable bodies of water if on average they were more than
three chains wide. Confirming the lack of navigability of the
Gila, Martineau also noted the presence of the road from Yuma to

Gila cCity and the Southern Pacific Railroad, both of which

paralleled the stream.?8

Martineau’s general description of the township added the
following characterization of the Gila River: "The only water in
the township is that in the Gila river, which is sometimes dry for
three months in summer, but at the date of this survey and during

all [the past] summer a large stream has constantly flowed into the

Colorado near Yuma."3?

1890 Interior Survey of Township 8 South, Range 21 West
(Plat): The plat of this township (see page 54 below), which was
approved by the Surveyor Generalen December 18, 1890, clearly
indicated that the Gila River had been meandered. Meander notes
appeared in the right margin of the plat labeled "Meanders of Gila
River," and Martineau was identified as the meander surveyor in the
box listing surveyors and the parts of the township survey they had

undertaken. Moreover, meander lines were apparent on the plat

38 wpjeld Notes of the Subdivision Lines and Meanders of
Township 8 South, Range 21 West, Gila and Salt River Meridian,"
1890, vol. 1213, pp. 34-35, 38-39, 44-46, 47, 49-54; vol. 1214, pp.
56-59, 62-64, U.S. Bureau of Land Management, Phoenix [LRA

Box/File: 22/2].

39 wField Notes of the Subdivision Lines and Meanders of
Township 8 South, Range 21 West, Gila and Salt River Meridian,"
1890, vol. 1214, pp. 91-92,. U.S. Bureau of Land Management, Phoenix

(LRA Box/File: 22/2].
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itself. 1In addition, immediately below the plat was the notation
that water surface area amounted to 368.58 acres.

Nevertheless, confirming that Martineau determined the river
to be non-navigable, the road from Yuma to Gila City recorded in
the field notes was portrayed as running parallel to the river on
its north side, while the Southern Pacific Railroad was shown
parallel to the river on the south side.*

1874 Interior Survey of Township 8 S8outh, Range 22 West (Field
Notes): The field notes of the 1874 survey of the next township‘
downstream (township 8 south, range 22 west) corroborate that
Martineau’s meanders of the Gila had been done because the stream
was non-navigable and over three chains wide. Between February 26
and March 4, 1874, Theodore F. White surveyed the interior
subdivision lines in township 8 south, range 22 west, and the field
notes of that survey were approved on May 9, 1874, by the Surveyor
General. The Gila River ran through the township from east to
west, crossing parts of sections 13, 24, 23, 22, 15, 21, 20, 29,
and 30.

In addition to running section lines, White meandered the Gila
River, but not because he deemed it navigable. White’s surveying
instructions were those found in the 1864 manual (see page 18
above), which called for meandering only one bank of non-navigable
streams that served as routes for internal communication.

Following those instructions, White had meandered the right bank in

“0 survey Plat of Township 8 South, Range 21 West, Gila and
Salt River Meridian, 1890, U.S. Bureau of Land Management, Phoenix
(LRA Box/File: 22/2].
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sections 21, éo, 29, and 30, and the left bank in sections 22, 23,
24, and 13. He indicated in his notes that he shifted from one
bank to the other as the surveying instructions provided because of
the difficulty in finishing the one-bank meander on the right
bank.

1874 Interior Survey of Township 8 8outh, Range 22 West
(Plat): White’s plat of township 8 south, range 22 west (see page
55), was approved on May 10, 1874, by the Surveyor General.
Several features of this plat are noteworthy in relation to the
question of the.navigability of the Gila River. First and most
obviously are the presence of meander data in the right margin of
the plat and identification of White as the surveyor who had done
meandérs at the bottom of the plat. The meander data illustrated
that only one bank was meandered in each section. The drawing of
the river itself showed more rigid angular bends in the river’s
bank on one side where the meanders were conducted. In addition,
a road ran paralleling the Gila to the south.*?

U.8. GOVERNMENT SURVEYS OF LANDS ALONG THE GILA RIVER OUTSIDE
EXHIBITS TWO TO FIVE: The survey field notes and plats of the
sample areas discussed above clearly 1indicate that multiple

surveyors =-- undertaking their surveys in different years and at

“" wFjeld Notes of the Survey of the Subdivision Lines of
Township 8 South, Range 22 West, Gila and Salt River Meridian,"
1874, vol. 1174, pp. 5, 6, 16, 27-28, 38, 48-49, 60-62, U.S. Bureau
of Land Management, Phoenix [LRA Box/File: 22/3].

42 Survey Plat of Township 8 South, Range 22 West, Gila and
Salt River Meridian, 1874, U.S. Bureau of Land Management, Phoenix

[LRA Box/File: 22/3].
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disparate times of year -- all reached the same conclusion that the
Gila River was not navigable. Nothing in survey data from other
townships along the Gila between the Salt and Colorado rivers
contradicts these findings. Nevertheless, a few other examples
from field notes and plats not on Exhibits 2-5 will underscore the
unanimity among federal surveyors, whose work was done over many
years and at differing times of year, that the Gila was not
navigable. These will be discussed in a down-river fashion.

1871 Interior Survey of Township 5 S8outh, Range 5 West (Field
Notes): Between March 4 and 11, 1871, Solomon W. Foreman surveyed
the interior subdivision lines of township 5 south, range 5 west.
The Gila River flowed westward through sections 13, 14, 15, 16, 9,
8, and 7 of this township.

Astoreman ran the line north between sections 13 and 14, he
first crossed the road to Yuma, running parallel to the Gila River.
He then encountered the Gila at 67.80 chains, and he set a meander
post on the left (south) bank of that stream. In addition, he
observed that the "river runs west & has a smooth lively current.
Water not too deep to cross on line." Reaching the right bank,
Foreman set another corner, noting that the bank was '"low on n.
side & land subject to overflow."4 He made similar observations
and set posts (sometimes calling them meander posts and sometimes

not) while running the lines between sections 14 and 15, 15 and 16,

3 wrield Notes of the Survey of Township 5 South, Range 5
West, Gila and Salt River Base and Meridian," 1871, vol. 1164, p.
7, U.S. Bureau of Land Management, Phoenix [LRA Box/File: 20/5].
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16 and 9, 9 and 8, and 8 and 7. Foreman subsequently listed the

meanders of the Gila in this township.*

Following the meander data, Foreman added what he called
"explanations and description" for the township. 1In this part of
the field notes, he observed that while he had set meander corners
on both banks of the stream throughout the township where section
lines crossed the Gila, he had only actually meandered the left
bank. This was consistent with the 1864 surveying manual, which
provided that non-navigable bodies of water were to be meandered if
they were more than three chains wide and were well-defined routes

for internal communication. He explained:

The lands north of the Gila River being almost worthless,
on account of the low bottom land & the near apprcach of
the mountains to the river & the banks on the south side
being high & the lands superior quality, I deemed it best
to meander the left bank of the river. The Gila is at
times subject to very high freshets, and at all times
even at a low stage of water as at present runs a volume
of water equal to about 100,000 inches. It has a fall of
about 20 feet to the mile in this township and flows over
a sandy bottom and is fordable at nearly all points
except in time of high water, when it becomes almost
impassable for boats [to <cross the river], which
precludes men from owning farms lying on both sides of
the river -- hence the necessity for meandering the
stream. The lands in this township south of the Gila is
[sic] of very superior quality for agricultural purposes
and can mostly be irigated ([sic] from the river. A
company 1is almost organized to construct .an immense
canal, beginning 20 miles above here and leading the

“% wField Notes of the Survey of Township 5 South, Range 5
West, Gila and Salt River Base and Meridian," 1871, vol. 1164, pp.
16, 26, 39, 41, 56, 61-63, U.S. Bureau of Land Management, Phoenix

(LRA Box/File: 20/5].
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water down & parallel to the river to a point some 12
miles below this township.*

1871 Interior Survey of Township 5 S8outh, Range 6 West (Field
Notes): Foreman also surveyed the subdivision lines of township 5
south, range 6 west, in 1871. The Gila River flowed through parts
of sections 1 and 2 of this township, and as he had in his field
notes of township 5 south, range 5 west, Foreman recorded meanders
of the left bank of the stream in this township. He offered this
explanation for meandering only the left bank: "Note: The left bank
of the river is taken by me in preference to the right bank because
the lands north of the Gila in this township are worthless."%

1910 Interior Survey of Township 5 S8outh, Range 8 West (Field
Notes): On December 14 and 15, 1910, John F. Hesse surveyed part
of the interior subdivision lines of township 5 south, range 8
west. This was the first survey of any subdivision lines in this
township, and it covered only sections 3 to 6. The Gila River ran
through parts of sections 5, 6, and through a corner of unsurveyed
section 7. The survey field notes were approved by the Surveyor
Geheral on April 12, 1911.

Hesse’s notes indicated that while most of the Gila was dry,

a small stream ran through its bed about seven inches deep. No

4 wField Notes of the Survey of Township 5 South, Range 5
West, Gila and Salt River Base and Meridian," 1871, vol. 1164, pp.
60-61, U.S. Bureau of Land Management, Phoenix [LRA Box/File:

20/5].

“% nField Notes of the Survey of the Subdivision Lines of
Township 5 South, Range 6 West, Gila and Salt River Base and
Meridian,'" 1871, vol. 1156, p. 62, U.S. Bureau of Land Management,
Phoenix [LRA Box/File: 20/6].
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meander notes appeared in these field notes, and the index diagram
page, which showed where notes for various lines were in the
volume, had a blank line where a meander note page would be listed.
Hesse wrote in his general description of the township: "The Gila
River runs through secs. 5 and 6, a small stream of water which
sinks in the sand and rises again all along its course through

these secs. The water is very brackish and not good for domestic

purposes. "

SUMMARY AND CONCLUSIONS REGARDING U.S. GOVERNMENT SURVEYS
ALONG THE GILA RIVER: Federal government surveyors were
specifically charged with the task of identifying navigable streams
as part of their surveying duties, and the manuals and instructions
under which they carried out their work were very precise about how
navigable bodies of water were to be distinguished from
non-navigable ones. As part of the U.S. government’s surveying
efforts, the areas along the Gila River were surveyed and
resurveyed many times. Significantly, while those surveys were
done at varying times of year, in different years, and by several
individuals, all of the descriptions and plats that resulted from

this work consistently portrayed the Gila River as being a

non-navigable stream.

“7 wrjeld Notes of the Survey of the Subdivision Lines of
Township 5 South, Range 8 West,'" 1911, vol. 2233, pp. 1-2, 60 (with
quotation at 60), U.S. Bureau of Land Management, Phoenix,
04/12/1911) (LRA Box/File: 20/8].
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