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THEE UNITED STATES OF AMERICA, PLAINTIFF
.
THE STATE OF UTAH, DEFENDANT

BRIEF FOR THE UNITED STATES

I

STATEMENT

This suit was commenced on the 9th day of April,
1928, by the filing of the bill of complaint, by leave
of court, in the Supreme Court of the United States.
After due issuance and service of process, the de-
fendant, the State of Utah, filed its answer to the
bill of complaint on the 10th day of October, 1928.

The purpose of this suit is to quiet the title of the
United States to certain portions of the river beds
of the Green, Colorado, and San Juan rivers within
the State of Utah, as follows:

Green Rwer, from a point where the river

crosses the township line between townships 23 and
(1)
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24, S, R. 17 Bast (approximately the mouth of {he
San Rafacl), to itsx confluenee with the Colorado
River), 95 miles,

Colorado River, from the mouth of Castle Creck
to the Utah-Arizona boundary line, 296 miles.

San Juan River, from the mouth of Chinle Creek
to its confluence with the Colorado River, 133 miles.

The United States is the riparian ovner of all
the lands (except those which Lave been disposed of
which ave shown on said Exhibit .\ attached fo
the bill of complaint), and its elaim to the river
beds is based upon that ownership. The owner-
ship of the United States of the beds of these rivers
depends on whethier or not the rivers are navi-
gable in Utah. The State asserts title to the river
beds on the theory that the rivers are navigable.
The United States asserts the rivers are not navi-
gable. The evidenee, both oral and documentary, is
voluminous, and such evidenee as is pertinent to
a deeision of the law and facts will be set forth
in the different subheads of the brief. No question
of the navigability of the rivers outside of Ttah is
involved in this case.

IT
THE PLEADINGS
The bill of complaint

The Bill of Complaint alleges that the United
States acquired by the Treaty of Guadalupe Hidalgo
(9 Stat. 922) all of the river beds and riparian
lands in the State of Utah; that the United States
is now seized in fee of the riparian lands, more par-

3

tieniavly deseribed in sidhdivision 2 of the Bill. on
the seetions of the San Juan. Green, and Colerado
Rivers set forth in the bill: that the lands have not
heen surveyed but the heds of the rivers are plainly
traccable by the water mavks: that said rivers
throughont their courses travel a bavren, desolate, .
broken country; except at a few isolated places the
riparian lands ave so high above the canyon streams
as to preelude access to man or beast to the streams;
that the region is mninhabiled and substantially
uninhabitable: that the resion has not produced
and doces not produce commodities for water trans-
portation; that the couniry is not susceptible of
sustaining a population served by water; that the
rivers carry large quantities of siit and sand; that
the volume of water is variable; the flow rapid;
the channels filled with fixed and shifting boulders
producing rapids: the channels filled with shifting
sand and gravel bars; that sand waves are found on
the San Juan: that the Colorado, Green, and San
Juan Rivers in TUtal are not and have never been
navigable in faet: that neither trade nor travel can
move over the portions of the rivers in Utah, in
their natural conditions: that they are not used
and have not been used as permanent highways of
useful comuicrce within the State, between States,
or with any foreign State: that the Green River
enters the State through a rock-walled, practically
inacecessible mountain gorge: that the Colorado
enters the State through an open canyon and passes
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{rom Utah into Arizona through a vertical, prae-
tically inaceessible canyon: that hecausce ot the con-
ditions use of the rivers as highways of commeree
cither intrastate or interstate is impracticable;
that deposits of minerals exist under the river beds
and the riparian lands; that the United States has
granted permits to drill on said river beds and the
riparian lands for oil and gas; that the permittees
have cntered into possession thercof under said
permits and have spent large sums of money in ex-
ploring for oil and gas; that Utal claims an interest
in said river beds adverse to that of the United
States and asserts ownership thereto; that through
its Board of Land Commissioners, without author-
ity from the United States, is executing and deliver-
ing leases to said river beds granting to the lessees
the right to drill for oil and gas in and under said
river beds; that Utah’s actions constitute a cloud
upon the title of the United States; that the United
States has no plain, speedy, and adequate remedy
at Jaw; that unless its title is quicted the United
States will suffer irreparable damage.

The bill prays (a) that Utah answer the bill of
complaint and sct up its title; (b) that the title of

the United States be quieted 1n the United States;.

(¢) that the full and exclusive fee simple title in
and to the riparian and viver bed lands and the
minerals thereunder, execept those shown in Exhibit
A attached to the bill, be adjudged vested in the
United States; (d) that the State of Ttah be en-

)

joined {rom asserting any estate, vight, title, or
inferest in said river beds aud the minerals there-
under adverse to the United States and be enjoined
from in any mamner disturbing or interfering with
the possession, use, and cnjoyment therecof by the
United States; (e) for further relief to which the
United States may be entitled.

Answer

The answer admits the souree of the title under
which the United States claims; admits United
States owns lands riparian to the rivers but denies
knowledge of the precise amount; admits lands are
unsurveyed and that the beds of the rivers are
marked plainly on the sides thereof; denies the
United States is the owner, or has been since the ad-
mission of Utah as a State, of the beds of the Colo-
rado, Green, and San Juan Rivers; admits lands
traversed by rivers are arvid, barren, desolate, and
broken and high akove the sireams and that cer-
tain arcas do not produce nor have produced com-
modities which are transpovted on water; denies
that the strcams are inaccessible to man or beast
so as to make said regions uninhabitable or to make
impractical or impossible the sustaining a popula-
tion served by water; alleges that vast aveas along
said streams are susceptible to the production of
crops and other uses; alleges that the character or
conditions of the lands traversed by the streams in
no manner affeets or destrovs their navigability
within the State of Utali: denies that the course of
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said streams is tortuous; denies the rivers arve laden
with sand and silt; denies the flow iz vaviable in
depth or volume ov that the channels ave besct with
fixed or shifting boulders or with vapids or cat-
aracts: admits that at widely sepavated points
boulders ave present and rapids exist: that sand
and silt are at times present and that there ave at
times sand bars which shift to some degree as a
rosult of floods, current, and gradient, but denies
that these conditions or any other destroy the navi-
gability of the rivers in Utali; alleges that said
streams now and always have been navigable in the
State of Utah; denics that the floods or any other
characteristics affect the navigability of the San
Juan; admits the existence of deposits of oil and
gas in the lands under the river beds, but denies
ownership therein by the United States since Utah
became a State; admits United States has exeeuted
und delivered numerous prospecting permits to the
river beds purporting to grant the right to explore
for oil and gas but denics that undeyr the terms of
said permnits, the permittees were granted such
right: that said peimits oxpressly provide that
valid rights existing at the date therecof should not
be affeeted; admits that permittees are in posses-
sion and have drilled at various points but denies
any drilling in the rviver beds and alleges that if
such possession has been assumed it is unlawful;
admits State publicly asserts title to river beds;

T

asserts ownership since statchood: denies title of
Tnited States and asserts navigability of the rivers.

Admits granting of oil leases by the State to
the river heds and asserts the right to do so as
the owner thereof in fee simple; denies the
Tnited States will suffer injury if refused the
relief praved, because United States has no title
to the river beds: alleges that Utah was admnit-
ted to tiie Union January 14, 1896, on an equal
fooling with the orvighnal States and upon ad-
mission beeame the owner of the beds of the Green,
Colorado, and San Juan Rivers; that said rivers
are navigable throughout the State of Utah and
are well adapted for carrying freight and pas-
sengers in boats and other water craft; that at
and prior to Ttal becoming a State said rivers
were susceptible to navigation and had been actu-
ally navigated frequently and regularly by boats
carrying freight and passengers; the answer prayvs
for a dismissal of the bill and for further relief.

111
SOURCE OF THE TITLE OF THE UNITED STATES

The territory, now comprising the States of
Utah, Arizona, and New Mexico, was acquired from
Mexico at the conclusion of the war with Mexico.
See the following treaties:

Guadalupe Hidalgo, February 2d, 1848 (9
Stat. 922).

Gadsden Purchase, Deeember 30th, 1833
(10 Stat. 1031).
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Article 5 of the Treaty of 1348 rccognizes the
navigability of the Colorado River below its con-
fluenee with the Gila River. This article was
modified by Article 4 of the Treaty of 15533, but
the article as modified in no way contributes to the
sohttion of the problem of navigation above the
Gila River.

v

ON THE QUESTION OF NAVIGABILITY, THE FEDERAL
LAW IS CONTROLLING

The question of navigability of the rivers must
e determined in this case under the Federal rule,
as announced by the Supreme Court of the United
States. It isquite apparent that the application of
any other rule would result in a lack of uniformity

of construction.
In United States v. Holt State Bank, 270 U. S.
49, at pages 55 and 56, it was said:

Both courts below found that the lake was
navigable. But they treated the question of
navigability as one of loeal law to he deter-
mined by applying the rule adopted in Min-
nesota.  We think they applied a wrong
standard. Navigability, when asserted as
the basis of a right arising under the Consti-
tution of the United States, is neceessarily a
question of federal law to be determined ac-
cording to the general rule recognized and
applied in the federal courts. DBrewer-
Elliott Ol & Gas Co. v. United States, supra,
p. 87. To freat the question as turning on

0

the varyving local rutes would give the Consti-
tion a diversified operation where uniformity
was intended.  But notwithstanding the cr-
ror below in aceepting a wrong standard of
navigability, the findings must stand if the
record shows that according to the right
standard the Talke was navigable,

The =ame result ix reached in the case of
Economy Light Co. v. I'nited States, 256 U. S,
113, where w deeision of rhe Supreme Court of I1-
linois determining a stream nounavigable was re-
jected. The Federal rule was applied.

In Brewer-Elliott Oil Co. v, United States, 260
T. S. 77, it was said. at page 87:

But it is said thar the navigability of the
Arkansas River is a local question to be set-
tled by the legislature and the courts of Ok-
Jahoma. and that the Supreme Court of the
State has beld that at the very point here in
dispute. the river is navigable. State v.
Nolegs., 40 Okla. 479. A similar argument
was madde for the smme purpose in Oklahonia
v, Teras, supra. based on a decision by the
Sunveme Court of Oklahoma as to the Red
River. [lale v, Nccord, 44 Okla, 803, The
controlling effeet of the state court deeision
was there denied hecause the United States
had not been there. as it was not here, a
party to the case in the state court. FEcon-
omy Light & Power Co. v. United States,
256 U. S., 113, 123. In such a case as this
the navigability of the stream is not a local
question for the state tribunals to settle.
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THE TITLE TO THE RIVER BEDS IS DETERMINED AS OF
THE DATE OF STATEHOOD
The State of Utah was admitted into the Union
on January 4, 1896 (29 Stat. §76). In conformity
with the constitutional prineiple of equality under
which new states are admitted to the Union, the
title to the beds of the Colorado, Green. and San
Juan rivers within the State passed to the State,
if the rivers were navigable, as of that date, pro-
vided the beds had not already been disposed of
by the United States. If the rivers were not then
navigable, the title to the beds remains in the
United States.
United States v. Holt State Bank, 270

U. S. 49.

Goodtitle v. Kibbe, 9 How. 470.

Lollard v. Hagan, 3 How. 212.

It was said in the case of United States v. Holt
State Bank, supra, at page 55:

The State of Minnesota was admitted into
the Union in 1838, c. 31, 11 Stat. 283, and
under the constitutional principle of equal-
ity among the several States the title to the
bed of Mud Lake then passed to the State,
if the lake was navigable, and if the bed had
not already been disposed of by the TUnited
States.

In Oklahoma v, Texas, 258 U. S. 574, 583, it was
stated, at page 583:

11

Oklahoma claims comploete ownership of
the entive hed of the viver within that State.
and in support of its claim contends that the
viver thronghour its conrse in the State is
navigable, and therefore that on the admis-
sion of the State into the Union, on Novem-

- ber 16, 1907, the title to the river hed passed
from the United States to the State in vir-
tue of the constitutional rule of cquality
among the States wherehy each new $tate he-
comes, as was each of the original States, the
owner of the soil undevlving the nn\'iqhbh\,
waters within its bovders. It rhat HL“(CHOH
of the river he navizable, its hed undoubtedly
beeame the property of the State under that
rule.  Those who oppose the State’s elaim
recognize that this ix so: and the State con-
cpdes that its claint ix not tenable, if that seo-
tion of the river he not navigable.  So the
real question in this connection is whether
the river is navigable in Oklahoma,

And in Brewer-Elliott 01l Company v, United
States, 260 U. S. 77, it was said, at page 8S;

It is not for a State by eourts or legisla-
tnre, in dealing with the general subjeet of
beds of streams. to adopt a retroactive rule
for determining navigability which would
destroy a title already acerued under foderal
law and grant or would enlarge what actually
passed to the State, at the time of her admis-
sion, under the constitutional yule of cquality
here invoked. )
96801—30——2
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The title of the United States to the beds of the
rivers and the title of the State of Ttah muvst be
determined as of the date of statchood. In this
case there had been a complete exploration and
scientifie examination of the rivers prior to state-
hood, and the effeet of that evidence will be dis-
cussed later in this brief. Should the evidence,
and it is the contention of the Government that it
docs, demonstrate the nonnavigability in faet of
the rivers prior to statehood, then the title in the
river beds remains vested in the United States.
IEvidence of navigability and nonnavigability sinee
statehood becomes competent only in so far as it
serves to explain matters prior to statchood.

VI
PHYSICAL CHARACTERISTICS

(A) Navigability of a river in law, is predicated upon
navigability in fact, and, in order to determine
navigability in fact, the physical characteristics of
the river must be considered

(B) The physical characteristics ¢f the Green, Colorado,
and San Juan Rivers within the Stafe of Utah are
such that in their natural and ordinary condition
they have never in the past been and will never in
the future be used as highways of commerce

The navigability of a river in law must have its
foundation upon navigability in fact. Navigability
in fact must be tested by the use or the suscepti-
bility of use of the river as a highway of commerce.
This was ably and clearly stated by Mr. Justice

13

IFicld in the case of The Daniel Ball, 10 Wall. 557,

563.
Those rivers must be regarded as publie
navigable rivers in law which are navigable
in fact. And they ave navigable in fact
when they are used, or arve susceptible of
being used, in their ordinary condition, as
highways for commeree, over which trade
and travel are or mayv be conducted in the
customary modes of trade and travel on
water.

Other cases which adhere to the statement of the
law of navigability as declared in The Daniel Ball
case are The Montello, 20 Wall. 430; 441, 443;
United States v. Rio Grande Dam & Irrigation Co.,
174 U. S, 690; 699; Leovy v. United States 177
U. S. 621, 632.

All of these cases limit navigability in fact and
henece navigability in law to those streams which in
their ordinary condition may be termed highways
of commerce over which trade and travel are or
may be conducted in the customary modes of trade
and travel on water. All of the cascs limit the
trade and travel to customary modes. This limita-
tion excludes unusual or exceptional modes of
trade and travel. If, thercfore, the physical char-
acteristics of a river are such that these require-
ments can not be met, the river is not navigable.
Some of the common, natural obstructions which
may interfere with navigation and prevent a river
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from being used asx a highway of commerce as de-
fined in the eases cited, are an erratic or undepend-
able stream flow; an exeessive quantity of sand
and silt and other materials in suspensiony a steep
eradient which produces high velocities of stream
flow; many rapids; shifting sand bavs: unstability
of chanuel; marked sinuosity of the channel; and
terrain immnediately adjacent to the river ol a char-
acter which permits a rapid run-oft from rains
and therehy subjeets the river to xudden and un-
usual floods.

As will be pointed out in more detail in this
brief, all of these natural conditions offering ob-
structions and interference to navigation are pres-
ent to a marked degree on tiie Green, Colorado, and
San Juan rivers.

Some of the obstructions of the chavacter men-
tioned have heen the subjeet of comment hy the
Supreme Court of the United States, and consid-
ercd by that Court to create sufficient interference
with the operation of boats to render the river non-
navigable. By a parity of rcasoning, those ob-
structions to the operation of boats whielh have not
alrcady been commented on by the Supreme Court
of the United States and which are present in the
rivers in question are of such a character that they
have in the past, do now, and will in the future pre-
vent any use of the rivers in their natural and ordi-
nary condition as highways of commeree over which
trade and travel may pass in the ordinary and
customary modes.

15

In conxidering the navigability of the Red River,
in the case of ONalomna v. Teras, 2358 U, S, 574,
the Supreme Court. with reference to the western
part of the viver. states, at page 587, as follows:

The river has its xource in the Staked
Plains of northwestern Texas and from
there wntil it gets well into Oklahoma is
within a region where the rainfall 1s light, is
confined to a relatively <hort period in cach
vear and quickly finds its way into the river.
Becavse of thix the river in the western half
of the State does not have a continuous or
dependable volume of water. It has a fall
of three feet or more per mile and for long
intervals the greater part of its extensive bed
is dry sand interspersed with irregular rib-
bons of shallow water and occasional deeper
pools. Only for short intervals, when the
rainfall is running off. are the volume and
depth of the water such that even very small
boats could be operated therein. During
these rises the water is swift and turbulent
and in rave instances overflows the adjacent
land. The rises usually last from one to
seven days and in the ageregate scldom cover
as much as forty days in a vear.

Anad with reference to the eastern part of the river,
the Court states, at page 589. as follows:

Of course, the conditions along that
part of the river greatly affeet the part in
the castern half of the State. But the latter
received additional waters from the Washita
and other tributaries and has a practieally
continuous flow of varying volume, the ex-
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treme variatien between high and low water
being about thirty feet. When the water
rises it does o very rapidly and ir {uils in
the same way. The river bed has a fall of
morc than one foot to the mile and consists
of light sand which is casily washed about
and is carried downstream in great quan-
tities at every rise of the water. At all times
there is an almost continuous succession of
shifting and extensive sand bars.  Ordi-
navily the depth of water over the sand bars
is from six to eightcen inches and clsewhere
from three to six feet. There is no perma-
nent or stable channel. Sueh as there is
shifts irregularly from one side of the bed
to the other and not infrequently sepavates
into two or three parts. Boats with a suffi-
cient draft to be of any serviee can ascend
and descend only during periods of high
water. These periods ave intermittent, of
irvegular and short duration, and confined
to a few months in the year.

At page 591 the Court states:

Its characteristics are such that its use for

transportation has been and must be exeep-

tional, and confined to the irregular and

short periods of temporary high water. A

greater capacity for practical and beneficial

use in commerce is essential to establish
navigability.

In the case of North American Dredging Co. of

Nevada ct al. v. Mintzer et al., 245 Fed. 297, the

physical characteristies of the San Pablo Canal,
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the waterway which wax under dizeussion, weve

~taken into consideration by the cowrt in arriving

at its conelusion of nonnavigability and are =et out
at length in the opinion on page 299,

In the opinion sustaining the nonnavigability of
the Avkansas River (Brower-Ellintt Ol - Gas Co.
v. United States, 260 T, S, T7), on the issue of
navicability, the Supreme Court, at page 86. resis
npon the finding of the Cireuit Court of Appeals,
and ol the Ristviet Court. Sce 270 Ted. 100
and 249 Ied. 609. In the latter veport, at page
619, the District Judge scts forth in detail the evi-
denee with reference to the physical chavacteristies
of the river. The river contained many shoals.
It had a winding course, a broad channel, and a
shifting, sandy bed and these characteristies were
important factors by which the court reached the
conelusion of nonnavigability.

In the case of the Fox River, considered in The
Montello (20 Wall. 430), the question of the rapids
as an obstruction to navigation was discussed.
The rapids, in that case, were held not to render
the river nonnavigable, hut in that case it appeared
affirmatively that the river was used constantly as
a higliway of travel. This situation did not exist
on the Red River, nor does it exist, nor has it ever
existed upon the Green. Colorado. and San Juan
rivers. '

The total mileage of the Fox River used for navi-
gation is 174% miles; in 28 miles it has a fall of
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170 {eet, 83 of which ave in two falls: the portage
around both falls is lesx than one mile (See United
States v. Economy Light (& Power Co., 256 U, 8.
113) (Recovd 3035, 3040),

In the case now before the court, hoth expert
and lay wituesses festified as fo the physieal ehar-
acteristies of the rivers in question, and, in the Light
of the prineiples of law <et out in the above cases.
we proceed to a discussion of the evidence.

Brief description of Colorado, Green, and San Juan Rivers

Colorado River.—Colorado River has its source
among the high peaks of the Rocky Mountains in
north central Colorado and flows generally south-
west across western Colorado, southeastern Utah,
north and northwestern Arizona, and southward, as
the boundary between Arvizona, Nevada, and Cali-
fornia, into Aexico where it enters the Gulf of Cali-
fornia, a short distance below the international
boundavy. With Green River, it drains 244,000
square miles, of which 44,000 square miles arc in
Utah and the remainder is loeated in six other
States.

Physiographieally, the Colorado River from its
source to the lower end of Black Canvon (between
Arizona and Nevada) flows in a canvon. That
portion in Colorado is in a mountain valley of
varying width, and that portion in Utal and below
Is in a canyon formed by crosion in the Colorado
River plateau, a region of flat-lving or tilted rocks
cut by canyons and surmounted by mesas and

10
hustes,  (1oxhibit B3, page 120 (Water Supply
Paper 617. page 6.)

Loper (Vol. 15, page 2597), Kolb (Vol. 5. page
836). Seitz (Vol. 22, pages 1996, 4012), and others
who have been through all o portions of the streteh
of the river between Grand Junetion and Castle
Creek in boats state that the viver has the char-
acteristies of a steep mountain stream with many
roeky rapids. The largest rapid is in Westwater
Canvon, located in Utah, just helow the Utah-
Colorado State line. where the river drops 27 feet
in a short distance. (Sheet 23, Exhibit 10.) This
rapid (IXolb, Vol. 5. page 856) hax been run about
onee or twice.

The mean flow of Colorado River at Moab as
determined from the measurements at the Geologi-
cal Survey gaging station near Cisco is 9,660
second-feet, with a minimum daily of 866 second-
feet and a maximum daily of 73,200 sccond-fect.
The average mean monthly flow. August to Marceh,
is hetween 2.530 second-feet and 5,870 second-feet,
and during the months of Apuril to July i between
10.000 aud 34.300 xecond-feet.  (IExhibit 88,
page 32.)

From Castle Creck to Nigger Bill Creek about 8
miles below Castle Creelk and 4 miles above Moab,
the slope is somewhat lower averaging only 4.4
feet to the mile, mueh of which is concentrated at
rapids vesulting from d¢hris brought in by side
drainage. (Exhibit 75, pages 75 and 76.) From
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Nigger Bill Creek downstream through Moaly Val-
ley 3% miles and in the 6212 miles canyon scetion
from Moab Valley to the mouth of CGreen River.
the slope is unbroken by rapids (except atr The
Slide near the mouth (Iixhibit 73. page 70), and
averages about 1.14 feet fo the mile (1Sxhibit S0,
page 10). In the canvon seetion below Moaly the

sandstone walls vary from 1.000 to 2,000 fcet in-

height.

About 4 miles below the mouth of Green River,
the Colorado River enters Cataract Canyon, where
for 40 miles it flows nearly straight southwest.
Powell (Exhibit 31, page 79), gives the height of
the canyon walls in Cataract Canyon as 1,300 feet
at the head and foot, and 2,700 feet high in the
central portion (Photographs Nos. 39, 40, Exhibit
11B). Based upon the river survey and profile
(Exhibit 10, sheets 17-19. 58-39. and Itxhibit 80,
pages 10, 11) the average slope through Cataract
Canyon is somewhat over 11 feet to the mile.
Average downstream progress by both of Powell's
parties and by Stanton was between 2% and 5%
miles a day. (Summary of Exhibits 51, 176, and
628.)

Tfrom the foot of Cataract Canyon to Lees Ferry
the Colorado River flows generally westward for
6 miles in Narrow Canyon and 170 miles in Glen
Canyon. Powell (Exbibit 51, page 79) deseribes
the height of canyon in Narrow Canyon as 1,300
feet at the head, coming down to the water at its
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foot. The walls in Glen Canvon vary from two
or three hundred to sixteen hundred feet. " (Iox-
hibit 251, Phot. No. 29.) Jones. topographer,
with the sceond Powell expedition (summary of
Exhibit 628), notes 31 rapids in Glen Canyon,
at one of whielh party waded and eased boats.
Stanton, with his railroad survey (summary of Ex-
hibit 176), notes 20 rapids, at one of whieh boats
were lined and goods portaged.  The average slope
of the water through Glen Canyon as shown by Ex-
hibit 10, plan and profite surveys, sheets 1-12 and
52-54 and Exhibit 80, is practically 2 feet to the
mile.

The mean flow of Colorado River at Lees Ierry,
based on official records 1922 to 1928 (Ixhibit 88,
page 39), is 19,500 second-feet with a minimum
daily of 1,000 second-feet and a maximum daily of
119,000 sccond-feet. The average mean monthly
flow August to May is between 5,680 second-feet
and 21,900 second-feet, and during the months of
May, June, and July, between 27,800 second-feet
and 62,400 second-feet. During the latfer three
months 60.8 per cent of the total yearly run-off

oceurs.

From Lees Ferry the Colorado River continucs
generally westward through canyon scction, the
first 61% miles being designated by Powell as
Marble Canyon and the next 223 miles as Grand
Canyon.
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Callville is loeated about 65 miles helow the Jower
end of the Grand Canvon, Ifrom Callville the river
continues generally southward 353 miles to Yuma,
flowing throngh a wide desert valley. (U. S.
Geological Survey River Survey maps.)

Green River—Creen River and ifs tributaries
drain an avea comprising a lavge part of western
Wyoming, northwestern Colorado, and castern
Utah. bounded on the north and cast by the Wind
River Mountains and the range forming the Con-
tinental Divide, ou the south and east by White
River Plateau and the Book Cliffs: and on the
north and west by the Gros Ventre and Wyoming
Mountains and the Great Wasateh Range. The
area is roughly triangular in shape: its greatest
length north and south is 370 miles and its greatest
width 240 miles. The total area is approximately
45,000 square miles. (Page 3, Iixhibit 85.)

The river heads on the western slope of the Wind
River Mountains and flows generally southward
across western Wyoming. (PPage 3, Exhibit 85.)
At Green River, Wryo., its mean flow is 2.040 sceond-
feet, its minimum about 220 sccond-feet, and its
maximum 21,800 sccond-feet.  Ifrom September to
February the average mean monthly flow varies
from 401 to 973 sccond-feet and from March to
August varies from 1,110 to 7,680 sccond-feet.
(Pages 61-69, Exhibit 83.)

23

PPowell (Bxhibit 31, page 12) deseribes the stieteh
between Green River, Wyol and [Flaming Gorge
(iust sonth of the Ttah-Wyoming line) as follows:

The river runs hetween bhnffs in some
places standing o close to cach other that no
flood plain is ceen. At suelva point the viver
might properly be =aid to run through a
canyon. The bad lands on cifher side ave
interrupted here and there by patehes ol sage-
brush.,  Where there 1 a flood plain along
cither side of the river a few cottonwood may
be seen,  (Photographs 1 to 5, Exhibit 11A.)

Average downstream progress of 23% miles a
day was made by Powell’s first expedition and 14%
miles a day by the sccond. (Digest of Txhibit 51.)

Immediately below the Wryoming-Utah line the
Green River flows through a series of ecanyons
named by Powell Ilaming Gorge, length 2 miles:
IHorscshoe Canyon, 3 miles; Ningfisher Canyon, 1%
miles; Red Canyon, 34 miles. and then into and
through Browns Park for 31 miles to the head of
Lodore Canyon. (Exhibit S5, page 3.) Powell
(Bxhibit 51, page 21), deseribing these canyon sec-
tions. savs:

Besides passing through the gorge (IFlam-
ing), the river ruus through Horseshoe and
Kingfisher Canyons. separated by short val-
leys. The highest point on the walls at Flam-
ing Gorge is 1,300 feet above the river. The
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cast wall at the apex ol Horseshoe Canyou is
about 1,600 fect above the water’s edee and
from this point the walls slope both to tlic
head and foot of the canvon. Kingfisher
Canvon, starting at the water’s edee above,
steadily inercases in altitude to 1,200 fect
at the foot. Red Canyon. the highest walls
are about 2,500 feet. Browns Park is a val-
ley bounded on ecither side by a mountain
range, really an expansion of the canyon.
(Photographs 6 to 19, Iixhibit 11A.)

From Browns Park the river flows southward
through Lodore Canyon, a distance of 19 miles to
the mouth of the Yampa River. Powell, Exhibit 51,
page 30, deseribes the canyon starting “abruptly at
what we have called the Gate of Lodore, with walls
nearly 2,000 feet high and they are never lower than
this until we reach Aleove Brook, about 3 miles
above the foot. They ave very irregular, standing
in vertical or overhanging cliffs in places, terraced
in others, or receding in steep slopes and are broken
by many side gulches and eanyons. The highest
point on the wall is at Dunn’s Cliff, near Triplet
TFalls. where the rocks reach an altitude of 2,700
feet, but the peals a little way back rise nearly a
1,000 feet higher.” With further reference to
Lodore Canyon, Powell says (Exhibit 51, page 30) :

This has been a chapter of disasters and
toil, notwithstanding which the canyon of
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Lodore was not devoid of scenic interest, even
beyond the power of pen to tell. The roar
of the water was heard uncecasingly from the
hour we enteved it until we landed here
(mouth of Yampa). No quict all that tine.
But its walls and cliffs. its peaks and crags,
its ampitheatres and alcoves, tell a story of
beauty and grandeur that I hear yet and
shall hear.  (Photographs 20 to 30, Exhibit
11A).

Below the mouth of the Yampa., Green River im-
mediately enters Whirlpool Canyon, 11 miles loug,
and Split Mowntain Cunyon, 10 wmiles long, sepa-
rated by Island Park, 5 miles long. From the
lower end of Split Mountain Canyon the river flows
southward 108 miles through Umntah Vailey to the
mouth of the Duchesne. Towell (Exhibit 51, page
43) states that the walls of Whivlpool Canyon vary
from 1,800 feet to 2.400 fcet in height and Split
Mountain Canyon walls from 2,500 to 2,700 fect
high. (Photographs 32 to 44, Exhibit 11A.)

Southward from the mouth of the Duchesne,
Green River flows through Desolation Canyon, 54
miles: Gray Canyon. 21 miles; and across the
Green River valley 12 miles to Green River, Utah.
Powell, in Ixhibit 51, page 56, states that the high-
est canyon wall in Desolation Canyon is 2,400 fect,
the walls in Gray Canvon 2,000 feet. (Photo-
eraphs 49 to 62, Exhibit 11.\.)
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The laveer tributavies o the Green inclnde the
Yampa River, mean flow about 1,860 second-teet:
¢he White River, with mean of about 672 seeond-
foot: the Duchesne River, with mean flow oi ahonut
872 «ccond-feet; the Price River. with nmiean of
about 165 sceond-feet; and the San Rafacl River.
with a mean of about 270 second-fect. (U. 8. Geo-
lozieal Survey records.)

The mean flow of Green River at Green River,
Ttal, ix 7.600 second-feet with minimum daily of
510 sceond-feet and maximum daily of 675300
second-feet. The average mean mouthly flow from
September to Februavy varies from 1.770 to 3.420
second-feet and during the months Marvch to
Angust, between 4,560 and 26,200 sccond-feet.
(Exhibit 88, page 71.)

Below Green River. Utah. the river continues fo
flow in a comparatively open valley fov 20 miles,
then enters Labyvrinth and Stillwater Canyons,
through which it flows for about 95 miles to its june-
tion with the Colorado River. Powell (Lxhibit
51) gives the height of the Canyon walls in both
Labyrinth and Stillwater canyons as 1.300 fect
(Exhibit 228. photograph No. 7).

San Juan River.—San Juan River rises in San
Juan Mountains in southwestern Colorado. and
flows southwesterly into New Mexico, then turns
west and northwest across the extreme southwest

D
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corner of Colorado into San Juan County, Utah,
thenee generally southwesterly and flows into Colo-
rado River 78 miles nps{ream from Tees Tervy,
The drainage area is about 23,800 square miles and
meludes parts of four States. (Page 10, lixhibit
85.)  Tu iix course aliove Chinle Creck, 133 miles
above the mouth, it flows in general through valleys
of varving wid{hs alternating with short Cilll\'ﬁl-l.\'.
having relativelv Tow walls. Irom Chinle (.";‘ovk
to its month it Hows in o canyon with elose preeip-
itous walls as mueh as hall a mile high whicl ix
continuous except for a short distance where the
river flows through open country.  (Page 1. [x-
hibit 56.)  The region trenclied by the canyoun is
a rough arid country which forms part of the hroad
Colorado River Plateau. (Photograph No. 31,
Exhibit 145.)

The mean annual flow of San Juan River ax
determined from the measurements at the Geoloe-
jeal Survey gaging station near Bluff (Exhibit SS.
page 89 is about 4,070 sceond-feet and nccordinﬁ
to the recovd ifs yanze ix from zevo to probably
150.000 sccond-feet (Water Supply Paper 309, Ex-
hibit 86).  The average mean monthly flow Aucust
to Maveh is between 824 and 3,990 Socond—fcor.\émd
hetween April and July, during which four nu.mths
62.9 per cent of the total run-off oceurs, is hetween
0.610 xccond-feet and 9.960 sceond-feet.  (Exhibit
88, page 89.)

NANN1 =30 e}
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Topographic {eatures of arca adjacent o rivers

Txhibit No. 99. infroduced by Deeds, hased npon
the precipitation recovds of the U. 8. Waaner
Bureau. shows that the vivers in the stretehies under
consideration flow through a region reeeiving l(‘f'\'
than 10 inches of preeipitation anuually. The UL 5.
Weather Burean recovds at points near the viver

being as follows: —

Location:
crroen Liver, Utnlon oaoa o - - i
TROMPSON e e e - X

Clseo__

AVOPHE e o mmmcmmmmmmm o mmmmemmimmmsm=——mmsem oo
1143 1693 T cay o
Based upon this exhibit, official Weathier Lurean
o ale T
records, precipitation map by Powell (Txhibit 53)
ands of the West hy Powell

NGls-

and report on Arid 1
(Exhibit 52) it i= evident that the reeion
The vegetation is necessarvily of the

tinetly arid. ‘
otney

dosert tvpe with shadseale and sagehrush or !
desert types predominating (Photo, No, 184 };:\--
hibit 11B). (Photo. 34 Txhibit 77). DBakero in
Tixhibit 55, “The Cole-ado River Plateat,”” srates
that most of the swrface is cither hare roek (Tx-
Nibit 145, Photo. No. 2) or covered with =and.
(irass crows in a limited quantity (Photo. 33. I2x-
hibit l:ta')). Large areas ave so broken up that they
support no vegetative cover.
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Bricfly, the principal topographic features ave
a broad platean, dissected by the Colorado and
Cireen Rivers (photograph 34, Exhibit 11C) and
their fributaries. which, for the most of their
conrees, flow through canvons which. as has been
deseribed by Powell (Ioxhibit 51), vary in depth
from a few huundred feet to more than 2,500 feet.
The canyvons frequently have inner gorges, with the
higher walls vising in gizantic steps to a flat divide.
( Photograph 34, Ioxhibit 1113.)  Isolated mountain
masses which rise above the platean are the LaSalle
Mountains, Iving 135 to 20 miles cast of the Colorado

River. slightly southeast of .3oah; the Blue or
Abajo Mountains, 25 miles southeast of Cataract
Canvon and -0 miles north of the San Juan River;
and the Henry dMountains, from 12 to 25 miles
northwest of Upper Glen Canyon.

Although topogranhically a platean, cach wash
and stream tributary to the main viver has eroded
deep canvons. which finally find their way to the
river. Various geologic strata compoxed of sand-
stone and shales of various degrees «f hardness
have been croded by the clements into walls,
benehes, and terraces, ercating a terrain that baf-
fles description.  (Photograph No. 17. Exhibit
11B.) (No. 26, Exhibit 11B.) The minor stream
chanuels are generally without water. hut enormous
accumulations of coarse alluvium. the product of
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. be seen on all sides.
floods, arc to be i

212, Bxhibit 11A.) Geological Survey photogra)
No.x;. 1 to 41, which are part of Txhibit 5o, wlea}'ly
show that for thousands of square miles the yegton
is arid, bavren, and desolate (also photographs 127
to 140, Txhibit 53). This fact is also elearly shown
in all of the photographs produced by Aunrand. Bx-
hibit 143, and many others, as well as ecncral sfate-
ments, as follows: ]
Gregory—"The Navajo Couuntry,” U, S, (TE‘o-
logical Survey Water Supply Paper No. 380 (Iox-
hibit 63, page 21), in deseribing the area through
which the San Juan River flows, hroadly character-

izes the region as ‘‘a plateau in which the depth

of the canyons about equals the height of the
mountains, x % Mesas of the scecond and
third order and innumerable buttes of hoth igneous
and sedimentary origin, are characteristic features
of the country. Mesa, butte, voleanie necls, canyon,
wash, repcated indefinitely, are clements of t.hc
Navajo landscape. Alcoves, recesses, and minia-
ture crosion forms of great variety and rave heauty
stand as ornamental carvings on the larger archi-
tectural Teaturcs, and over all is spread an unevenly
developed sheet of wind-blown sand.”’
Ives, in his report upon the Colorado River of
the West (Exhibit 72)—
So numerous and interlaced ave the ean-
yons in some portions of this singular region

Sl

that they have displaced all but the scattered
remnants of the original platean, leaving
narrow walls, isolated ridges, and spives so
siender that thev scem to totter upon their
hases, sliooting up to an cuormous height
from the vaults below.,  (Photo 7, Iix, 145.)

Lalue.—The Colorade River and its Utilization,
T. S. Geological Survey Water Supply Paper No.
295 (Exhibit No. 58):

Ifor more than a thousand miles along its
course the Colorado has cut for itself a deep
narrow gorge or canyvon, but at some points
where lateral streams join it the canyon is
broken, and these narrow transverse valleys
divide it into a series of canyons. Virgin,
Kanab, Paria, Iscalante, Ifremont, San
Rafacl, and San Juan * * * have also
cut for themselves narrow winding gorges
or deep canyons. Lvery river entering
these has cut another canyon, cvery lateral
ereeik has cut a canyon, every hrook runs in
a canyvon so that muech of the basin of the
Colorado is traversed by a labyrinth.of these
deep gorges. * * * The streams run at
depths almost inaccessible.  Tow plateaus
dry and trecless streteh baelk from the brink
of the canyon. * * * (Photo. No. 275,
Ix. 11D.) These canyons, obstructing cliffs,

- and desert waste long prevented travelers
from penetrating the country.
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Powell, in his diarvy of July 17, 1869, i1 his »eport:
on the exploration of the Colorado River of the
West (LExhibit 51), in deseribing the Stillwater
Canvon scetion of Green River, states, “Tandseape
everywhere, rocks: no vegetation, no =oil, no sand.™

Other testimony in the record shows most con-
clusively that the roughness of the region. combined
with the meager rainfall, the almost total absence of
soil, and the seantiness of grass. sage, pine. pinon.
and cedar, make the plateau seetion, through which
these rivers flow, a desert waste.  Prommel (Vol.
5, page 992); Dobbin (Vol. 7, pages 1311, 1317):
Aurand (Vol. 7. page 1339) ; Dellienbaugh (Vol. 9,
page 1556).

Locations at which the rivers are accessible

As Baker shows in Fxhibit 53, pace 4, the resion
does not permit {ree rravel by antomobile, horse-
back, or on foot. Testimony as noted herveafter,
however, of many old-timers, explorers, prospee-
tors, engincers, geolosists, and others shows that
there are cevtain fairly well-defined routes over
whieh considerable travel has oceurred and that in
conneetion with exploration work there were few
localities that could not be reached either on hovse-
back or on foot.

Area west of Green River end Colorado River.—
Within reasonable limits, the testimony shows that
the platean scetion Iying to the west of Green River

e e
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and o the west and north of Colorado River is
generally accessible. and routes of travel generally
on .fmf. horsehack, or wagzon have beer{ used zx.t
various times as follows:

Points north and west of (ireen and Colovado
Rivers to points alonz Green River between Green
River, Ural and the mouth of San Rafacl: Hovt
(Vol. 2. page 178) : Edwards (Vol. 10, page .19:)3}:
Reeside (Vol. 22, page S943) 1 Wolverto), (Val. 31,
pase 5416), '

Mouth of Barrier Creek (39 miles above mouth
of the river). Rust (Val. 12, page 2277),

Fort Bottem (395 miles above month of the
river),  Rust (Vol. 12, Dage 2279),

Valentine Bottom (33 miles above mouth of the
river).  Anderson (Vol. 20, page 5232: Taslkoer.
Vol. 1. page 5436). '

Mouth of Green River, on foot Trom relatively
near trail. - Dobbin (Vol. 7, page 1309). -

Various points in Cataract Canyon from north
and west only, on foot. Kane (Vol. 11, page 2010) ;
Laper (Vol. 13, page 2382). o '

Nortle Tash (Crescent Cre el (Mile 167.5).
Nortle Wash, Dandy Crossing.—-Calloway (Vol. (>
page 1062) : Nims (Vol. 7. pages 1101, 1411) : Stone
(Vol. 10, page 1764): Edwards (Vol. 10, page
1897); MeDonald (Vol. 12, pages 2164, 21903-

Rust (Vol. 12, page 2269); Loper (Vol. :13, naae,
2400) : Weber (Vol. 15. page 2627). o
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1lite (White Canyon) (Mile 162.5) —Calloway
(Vol. 6, page 1132) ; Wetherill (Vol. 9, page 1604) ;
Edwards (Vol. 11, page 1977); Nane (Vol. 11,
pages 1993, 2023); Rust (Vol. 12, page 2238);
Loper (Vol. 18, pages 2353, 2439); Harshherger
(Vol. 13, pages 2509, 2517) ; Weber (Vol. 15, page
92642) ; Hite (Vol. 20, page 3361).

Red Canyon (Loper Ranch) (Mile 130).—
Wetherill (Vol. 9, page 1648); Loper (Vol. 13,
pages 2363, 2392).

Good ITope (Mile 145), Tickaboo Creek (Jiile
145.8).—Edwards (Vol. 11, page 1977) ; Rust (Vol.
12, page 2262) ; Loper (Vol. 13, page 2447) ; Sum-
ner (Vol. 17, page 3124).

Stanton Dredge, New Y car Bar; Moki Bar, Cali-
fornia Bar; Olympia Bar, Hanson Creek (Mile 122~
132).—McDonald (Vol. 12, page 2202); Weber
(Vol. 15, page 2630) ; Bennett (Vol. 17, page 3177) ;
Chaffin (Vol. 17, page 3271); Gibbons (Vol. 29,
page 5140) ; Chaffin (Vol. 28, page 4961).

Halls Crossing, Bullfrog Creek (Mile 113-
720).—Lint (Vol. 9, page 1564) ; Thomas (Vol. 13,
page 2487) ; Bennett (Vol, 17, page 3131) : Stabler
(Vol. 22, page 4054).

Hole-in-Rock (Mile 84.3).—Jones (Vol. 3, page
364); Butts (Vol. 3. page 547); IIvde (Vol. 4,
page 593); Wetherill (Vol. 9, page 1616): Hyde
(Vol. 9, page 1679); Loper (Vol. 13, page 2409) ;

5]

Chaffin (Vol. 17 raze 3291 ¢ Fotheringham (Vol.

28 1. 4976).

Dridge Canyon, Aztee Creck (Mile 68.7) —Weth-
erill (Vol. 9, page 1606).

Crossing of Fathers (Mile 10.5).—Dellenbaugh
(Vol. 9. page 1538: Vol. 9, page 1347) : Wetherill
(Vol. 9. pages 1606, 1649) : F'owler (Vol. 22, page
3964).

Warn Creek (Mile 27.8)—Rosenfelt (Vol. 16,
page 3009).

Lees Ferry (Mile 0).—Jones (Vol. 3, page 363) ;
Dellenbaugh (Vol. 9, page 1542); Kane (Vol. 11,
pages 1999, 2019) : McDonald (Vol. 12, page 2184).

Travel on the plateau north and west of Green
and Colorado Rivers is made over a rocky, sandy
road which roughly parallels the Green River to a
point opposite its mouth and connects with road to
Hanksyille and ISscalante. IFrom these points
roads or trails extend toward the river. (Wolver-
ton, Vol. 31, page 5397.)

Area Detween Green and Colorado IRivers—
Above the mouth of the San Rafacl the country has
heen shown to Be generally accessible, see Dobbin
(vol. 7, page 1310). According to Baker (Iixhibit
53, page T) it is possible to talke an automobile from
the Thompson-Moab road southwest to the Dubinky
Spring near the southwest corner of T. 24 S, R.
19 I, and from there (although there is no road)
he states that an automobile ¢an be driven to a point
near head of Taylor Canyon which cnters Green
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River 43 miles above the mouth. There is also a
road Dbranching south from the Green River-
Thompson road, which extends to a point near
Green River opposite the mouth of the San Rafuel.
According to testimony by Wimmer (vol. 27, page
4748), this road at one time continued favtheyr south.
Baker states (Iixhibit 53, page 7) that trails extend
to the Green River at the mouth of Spring Canyon
(GG niles above the mouth of the river) : Hell Roay-
ing Canyon (53.8 miles above the mouth), and
Taylor Canyon (Mile -£3).  CHff Diellers ruins in
lower 41 miles of river also indicate access to the
surrounding vlateau.  Bishop. in diary of sccond
Powell expedition (Exhibit 629) for September 11,
1871, while in Stillwater Canyon states, ¢ Prof.
(Thompson) and Maj. (Powell) have found the
way where the Shinemous (eliff dwellers) got out—
on stone steps and poles.”  According to Baker the
Colorado River may be reached by the Shafer trail
which comes to the river in the canyon section about
30 miles below MMoab and again by a rough trail
just below the canyon entrance in the sounthwest
corner of T.25 S, R. 21 15, Powell (July 20, 1869)
climbed to the plateau section between the Colorado
and the Green at their junetion.  (Iixhibit 51, page
59.) NXNo evidence was introduced to show the
accessibility of the Colorado River from the west
" hetween the Shafer trail and the mouth of Green
River.

Area on cust and south sides of Colovado Iiver—
A well-traveled road extends sontheasrward from
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Moab through Moah and Spanish Valley to Monti-
cello, Blanding, and Binff. Above Moab a road fol-
Jows the viver in Castle Crecl Valley, Baker (15x-
hibit 55, pazes 7. 8) states that a read Jeaves the
Monticelle road in the vorthern part of 1. 29 S., R.
23 . by which it is possible to take an auto west-
ward to Hateh Point, a Hroad divide hetween Cane
and Indian Creeks. {latch Point is 2,000 feet
above the Colorade River and separated from it by
an impassible eliff.  Another voad leaves the Monti-
cello Road and follows Tndian Creek to the head of
a box canyon in T, 20 B0 R 20 1., where it leaves
Indian Creek aud {ollows the hond avound the
southwest corner of Hateh Point, then down the
bed of Lockhart Canyvon (Baldwin, vel. 29, p. 5038)
to the Colorado River. 27 miles above the mouth of
Green River.

" Baker (Exhibit 53) veports trails whieh have
algo been described by various witnesses, from
Moah southward to Lockhart Canvon. From
this trail othicr frails leading to the upland follow
the bed of Cane Creck and two others elimb the
walls of Lockhart Canvon. No trails are known
o lead to the Colorado River from the cast hetween
Indian Creck and Dandy Crossing near White
Canyon. a distance of about 70 :niles. Below
Cataract Canyon there was considerable testimony
showing travel routes crossing Colorado River at
Dandy Crossing, Halls Crossing, and Ilole-in-the-
Rock connecetineg with trails Ieading castward fo
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the country north of San Juan River. Below the
mouth of the San Juan testimouny indicates that
ardent cxplorers use trails from the south leading
to the Natural Bridge Monument near the mouth
of Aztce Creek and to the Crossing of the IFathers.

Area adjacent to the San Juan River.—Accord-
ing to Baker (Exhibit 55, page 10) the road from
Bluff continues westward roughly parallel to San
Juan River to the Goodridge Bridge at Mexican
Hat from which it Ieads southwestward to points
in Arizona. Miser in Ioxhibit 56, pages 26. to 33,
and testimony Vols. 20 and 21, pages 3728, 3790,
describe a road from Mexican IHHat which follows
a beneh high above the river on the north side to
Johns Canyon and Slickhorn Guleh. A trail leads
up Johns Canyon to the upland north of the river.
On the south side of the river a poor road leads
westward to Moonlight and Copper Creeks. TFFrom
Copper Creck a road is passable at times to the
mouth of Nokai Creck and at onc time to Zahns
Camp and Spencer Camp. Trail leads to fhe
river at other points between the mouth of Moon-
light Creek and points near the mouth of the river.
Between Moonlight Creck and Mexicean Hat the
only trail to the river is the old onaker trail.
Testimony indicates that the old voad between
Hole-in-the-Rock and Bluff is practicallv aban-
doned as a route of trade and travel but that it is
oceasionally used by explorers.
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Testimony in the records shows aceessibilty of the
following locations:

Goodridge (Mile i13.5 above mouth).—
Trimble (Vol. 21, page 3868) ; Miscr (Vol. 21,
page 3784).

Mendenhall Trail (Mile 110).—Menden-
hall (Vol. 19, page 3-463). _

Lonaker Trail (Mile 95.5).—Hyde (Vol
9, page 1687) : T.oper (Vol. 12, page 2308):
Miser (Vol, 21, page 3784).

Johns Canyon  (Mile 82.5).—Wetherill
(Vol. 9, page 1599).

Slickivorn  Canyon  (Mile 74.8).—Miser
(Vol. 21, page 3784).

Hoonlight Creck (Mile 65.5).—Miser
(Vol. 21, page 3784).

Clay Il Crossing (JMile 57).—Wetherill
(Vol. 9, page 1616) : Trimble (Vol. 21, page
3863).

Plute Farms (Mile 54).—TLoper (Vol. 12,
page 2330) ; Miser (Vol. 21, page 3784).

Clay Gulch (Mile 50) ~—Hyde (Vol. 9, page
1687) ; Miscr (Vol. 21, page 3784).

Copper Canyon (Mile 46.8).—Spencer
(Vol. 4, page T09) ; Wetherill (Vol. 9, page
1633) ; Gerdine (Vol. 10, page 18538) ; Miser
(Vol. 21, page 3784).

Nokar Canyon (Mile 44) —Harshberger
(Vol. 13, page 2501).

Zahns Camp (Mile 41.5).—Hyde (Vol. 9,
page 1687); Zahn (Vol. 11, pages 2037,
2075).

Spencer Camp (Mile 38.0).—Nielsen (Vol.
3, page 444); Barnes (Vol. 13, page 2548) ;
Miser (Vol. 21, page 3784).
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Area adjacent to the vivers uninhabited and substantially
uninhabitable

Testimony shows that at the present time only
one person is living in the arca cxtending from
Green River, Utah, to Lees Ferry, a distance of 330
miles.  (Johnson, Vol. 26, page 4582.)

According to the testimony of Baker (Vol. 1) and
others, outside of two or three families at Valley
City on the road between Moab and Green River
there is no one living permanently in the vast pie-
shaped avca bhetween the Green and Colorado
Rivers (Dobbin, Vol. 7, page 1310). Between
Moab and the mouth of the Green River there arc
no inhabitants within 10 miles of the viver, and be-
tween the mouth of Green River and I.ces Terry
on the cast and soutly, no one for cven a greater
distanee back from the river, (Prommel, Vol. G,
page 1022.)

Tn the comntry hordering the San Juan River,
aceording to Miser (Exhibit 56, page 22) and Greg-
ory (Exhibit 63, page 76), Nielsen (Vol. 3, page
459) inhabitanuts are no more numerous than along
the Colorado and Green Rivers,  West of Mexican
ITat to the north of the river there ave no inhab-
itants and according to Balker there are only four
permanent habitations between the San Juan and
Colorado Rivers and the Utah-Arizona State line.
The total number of people living in these four
habitations in 1928 was 14, Within this last-de-
scribed arca there are a fow more or less migratory
familics of Navajo and Piute Indians but no per-
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nument settlements. TFor all practical purposes,
a region which does not average much merve than
one person per thousand squave miles, may elearly
he claxsified as uninhabited.

Testimony by Beunett (Vol. 17, page 5241),
Loper (Vol. 12). and others shows that during the
hoom of 1892 upwards of xeveral hundred were at-
tracted to the Glen Canvon scetion of the Colorado
River and the San Juan River below Bluff. The
hoom, however, was short lived and apparently the
only so-called permanent Jionies on a river froutage
of nearly a thousand miles, were those of Wimmer,
Halverson. Wolverton, atd Valentine, on the Green
River: the Flites and Bert Loper, in Glen Canyon,
on the Colorade: and the Speneers and Zahns, on
Ran Juan River. (Kolb, Vol. L, pages 791, 799.)

Frou on ayricalbwral standpoint.—Practieally
all of the evidence shows eleavly that the only land
heing tilled at tiie present time is on irrigated {racts
i the vicinity of Green River, Moab, and Bluff,
Ttah. and on div-farming laud in the vieinity of
Manticello and Blanding.  With the excention of
possibly a thonsand acres of scattered hotton lands
aleng Green River, any inerease in the area of {il-
Iable Iand wonld be in the vicinity of the locuiities
mentioned.  According to Xxhibit 507, a press re-
lease of two detailed Government reports, the addi-
tional avea which could he irrigated amounts to
about 28.000 acres iu the vieinity of Green River,
Ttah. 1.000 acres in the vicinity of Moab, and possi-
bly 25.000 in the vieinity of Blanding aud Mon-
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ticello by diversions from the Dolores River, The
probable inerease is seen to he very small and only
hall of the probable increage ix contignous fo the
river. (Toxhibits 505, 506.)

Considering ail of the area in southeastern Utah
embraced within the 28,000 square miles covered
by Grand, San Juau, Tmery, Wayne, Garfield, and
Kane Counties, Government records of the U. S
Geol. Survey as summavized in a veport prepared
for the Scerctary of the Interior on the grazing
resources of Utah show that 98.6 pey cent arc graz-
ing lands or in national forest (mational forests
ave 12 per cent of the total) and the remaining
244 800 acres, or 1.4 per cent, is tillable land.  Addi-
tional evidence showing rough, arid country is con-
tained in field notes, General Land Office, Exhibits
419 to 459.

From an tndustrial standpoint—Witnesses for
the State testified that the development of the natu-
ral and seenic resources of the country would result
in an inereased population. To what extent de-
velopment as outlined will take place is probiemati-
cal. Government witnesses (Cleary, Vol. 16, page
2895) testified that upward of $2,000,000 hiad hern
expended in ‘“wild-catting’ but to date there arve
no producing wells in the territory adjacent to the
river in the stretehes under consideration, nor have
any substantial quantities of oil been produced.
‘Whether the region is underiain with oil deposits
is entirely problematical.
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Placer-mining activities have deercased until evi-
dence indicates that probably there are less than
five men working bars along the 540-mile stretch
between Green River, Utah, Moab, Chinle Creck,
and Lees Ferry. Witnesses for the State showed
mineralization and some attempt to develop coal,
copper, uranium, vanadium, and manganese in the
La Salle, Abajo, and Henry Mountains and in the
region between Green and Colorado Rivers., With
one or two exceptions, espeecially in the La Salle
Mountain region, testimony showed that operations
were of an exploratory nature and that little actual
development had taken place.

Government Exhibit No. 638, pages 608 to 640,
U. 8. Geological Survey Bullctin No. 111, entitled
“Ore Deposits of Utal,”’ discusses authoritatively
the mineralization of the region. With respeet to
the La Salle Mountains arca the report states that
between date of first mineral locations in 1888 and
1917 when the Big Indian mine was opened, prob-
ably $5,000 would cover the entire output of quartz
and placer mining. In discussing the copper de-
posits at the Big Indian properties the report
(page 615, Ixhibit 638) states “Some good ore has
been found but the rieher grade is in small bodies
and would be difficult to mine without mixing with
poor ore or waste. The great bulk of the mincral-
ized rock carries a rather low pereentage of copper
and muech of the low-grade ore occurs in thin lenses

and is difficult to extract without breaking barren
00891 —30——+
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rock.” Uranium-vanadium deposits are stated to
oceur in the La Salle Mountain region and north-
ward but the report indicates that deposits have
not been actively worked for several years.

Manganese deposits are discussed (Exhibit 638,
page 617) at considerable length. The report states
that under ordinary conditiors existing hefore the
war mining of manganese was not profitable. Dur-
ing the war operations were running as high as 600
tons a month. There was no cvidence that any
manganese is being mined at the present time.

Abajo (Blue) Mountains.—Some gold nas been
discovered in these mountains, but the report says
that but little gold was extracted and the placers
were soon abandoned. With respect to lode de-
posits the report states that much money and labor
have been expended but that little metal has been
recovered and no mineral deposit has paid the
expense of operation. State evidence showed pos-
sible coal in the Abajo region hut it was shown by
witnesses (Woods, Vol. 25, page 4431; Baldwin,
Vol. 29, page 5061) that all present coal demands
of Monticello and surrounding region were met
by coal hauled overland from points on the rail-
road. Some copper deposits are stated to occur
in the White River region southwest of the Abajo
Mountains and near Hite, but no development has
been shown to have taken place. (XExhibit 638,
page 618.)

Henry Mountains region.—The report states that
the metal production of this region is not known
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but has not heen large. One mine is reported to
have produced $15,000 in 1892 and a little more
since. Uranium and vanadium ores were shipped
from the distriet in 1913 and 1914 but there has heen
little shipped since the World War. (Ex. 638,
page 622.)

Carrizo Mountains region.—Gregory in Water
Supply Paper No. 380 (Exhibit 63, page 30) states
“Seareh for mineral wealth on Carrizo has resulted
in failure, and the Navajo tends his sheep undis-
turbed by other interests.”

Wolverton (Vol. 30, page 5345) showed some
prospecting for copper west of Green River and
south of the San Rafael and stated that he used
river trapsportation of small quantities of copper
ore shipped out for testing purposes. Testimony
showed, however, that the actual quantity carried
on the river amounted to but a few tons. Wimmer
(Vol. 27, page 4748) on the other hand, testified to
the overland transportation of manganese ore by
team to the railroad. Witnesses (Wolverton, Vol.
30, page 5363) for the State showed presence of
large quantities of building stone. The presence of
a soft sandstone in practically unlimited quantities
is admitted. No evidence was introduced, however,
to show that the stone. when quarried, could be
transported economically by water and it is ques-
tionable if rock in a region where its presence is in
almost unlimited quantities ean be considered a
natural resource, and the same is true with respect
to the scenery.
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Taking the region as a whole into consideration,
there is no evidence to show that it will ever become
a substantially habitable countryv nor will it pro-
duce commodities which can be transported by
water. (Baldwin, Vol. 29, page 5061.)

CHARACTERISTICS OF THE RIVERS
Tortuous course

Eahibit 10, sheets 1 to 74.—Official river survey
maps clearly show the tortuousness of the rivers
under consideration. Measurements show the fol-
lowing characteristics:

Green River:
Green River, Utah, lo mouth of San Rafael—

Distance by river____ . 22,3 miles
Afr-line distance e 4.5  do.
Ratio, river mileaze to straight Yine___.__._._. 1.54
Mouth of San Rafael to mouth of river—
Distance by viver—— o ______ _ 95.0 miles.
Afr-lne dstanee oo 42.8 do.
Ratlo, river milenge to stralght HWneo_______. 2.22
Colorado River:
Cagstle Creck to mouth of Green River—
Distance by river. —eoo 79.2 miles.
Alr-line @distince o _____ 42.4  do.
Ratlio. river mileage to stralght Mvao________. 1.87
Colorado Rirer, mouth of Green to North Wagh—
Distance by TIver oo 49. 0 miles.
Adr-line distaNnCe . oo 35.4 o,
Rutlo, river milenge to stralziit Jno__ 1.38
Colorado Rirver, mouth of North Wagh i> Utah-Ari-
zona line—
Distance by Yrivev o 139. 7 miles.
Alr-line distance_____ . ______________ 82.0 do.
Ratio between river milenge and straight line_. 1.70
Colorado River, Utah-Arizona line to Lees Ferry—
Distance by river_ . 27. 8 miles.
Alr-line QiStanCe me oo 14.0 do.

Ratlo hetween river mileage nnd straizht line_. 1.099
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San Juan River:
Chinle Creek to Month—

Distance by viver_ . _____.______________ 132.5 miles,
Air-line dlstance 64.0 do.
Ratio between river mileage and stralght line_, 2,08

Logs and débris.—LaRue, in Water Supply
Paper 556 (Exhibit 62, page 13) states—

During flood periods Colorado River ear-
ries a large amount of driftwood. In the
flood of September, 1923, hundreds of logs
20 to 30 feet long and 2 to 3 feet in diameter
passed through Grand Canyon.

Photograph No. 123, Exhibit 77, shows the large
amount of drift being carried by the Green River
on October 12, 1928, during a small flood of 12,000
second-fect (page 6, Exhibit 75), Miser, in Water
Supply Paper No. 538 (page 55, Exhibit 56), in
speaking of the San Juan River, says: ¢ The floods
during rising stage carry so much driftwood, in-
cluding logs, as to make hoating precarious,’”” and
again on page 71:

In fact the drift is so abundant that the
river picks up enough fine trash, logs, and
stumps to cover much of the surface of the
stream during rising stages. The drift con-
tains some green trees, but consists mostly
of seasoned wood, including pine, pinon,
cedar, and cottonwood, Some drift accumu-
lations are 15 to 20 feet in length, some were
noted as far as 35 feet above the water sur-
face, and some occupy arcas of several acres.
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Eddy, Vol. 1, page 47, testified to huge accumula-
tions of drift in Cataract Canyon as high as 50 feet
above the water.

Specific instances of the presence or accumula-
tion of logs and débris are contained in the record,
as follows:

Eddy (Vol. 1, page 47); Blake (Vol. 5,
page 923); Sawyer (Vol. 11, page 2104);
Loper (Vol. 13, page 2376) ; Johnson (Vol.
17, page 3097).

Ice—As is usual in localities where temperatures
are below freezing for considerable periods in the
winter, ice formsontheriver. Asshown by the Geo-
Jogical Survey records of daily discharge (Exhibit
94) for Green River at Green River, Utah, ice is
present on the river in sufficient quantities to affect
the relation between stage and discharge usually
from the latter part of December to the middle of
February; Colorado River near Cisco (Exhibit
89), for slightly longer periods, generally from the
middle of December to the latter part of February;
Colorado River at Lees Ferry, for much shorter
periods, ranging from only a few days during 1922
to over a month (December 24, 1924, to February
6, 1925, Ixhibit 90), during the winter scason
1924-25. Conditions on the San Juan are similar
to those at Lees Ferry.

LaRue, Water Supply Paper 556 (Exhibit 62,
pages 12-13), notes minimum temperatures of

- —32° F. at Green River, Utah, +7° F. at Hite and
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an average of 102 days with temperatures below
freezing.

During January, 1878, LaRue records (Exhibit
62, pages 12-13) the crossing of the Colorado River
at Lees Ferry of loaded wagons and during Jan-
nary, 1886, the crossing of stock. On January 15,
1925, the ice at Lees Ferry was sufficiently thick to
support loaded animals.

Reference is made to ice conditions in the record,
as follows:

Baldwin (Vol. 6, pages 1192, 1213) ; Hyde
(Vol. 9, page 1700); Zahn (Vol. 11, page
2028) ; Bennett (Vol. 17, page 3192) ; Chaffin
Vol. 17 (page 3292); Hyde (Vol. 18, page
3357) ; Howland (Vol. 26, page 4624).

Rapids, riffles, and cataracts

The various witnesses have given their own defi-
nitions of ““rapids.”’ The greatmajority havemade
no differentiation between little rapids, referred to
by some as riffles, and the large rapids or cataracts.
In general they have been described as obstruc-
tions to the flow of the water of sufficient size to
eitlier raise the water or contract the width of the
channel causing waves and high velocities. Cer-
tain portions of the river have few, if any, rapids
while in other stretches rapids predominate. For
the purpose of clearness the rivers are divided into
outstanding stretches as follows: (Seetions where
rapids predominate are shown on IExhibit 5, and
tabulation in Exhibit 80.)
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Green River

Green River, Wyoming, to Utah-1TTnoming
line.—Based upon Exhibit 10, sheets 45 and 46, the
distance from Green River, Wyoming, to the Utah-
Wyoming line is 65% miles and the total drop 214
fect at a rate of 3.3 feet to the mile. Neither Powell
(first expedition), Exhibit 51, pages 8-12; Jones
(topographer, Powell, second expedition). Lxhibit
628 ; nor oral testimony of Kolb (Vol. 4, page 770) :
Stone (Vol. 10, page 1776), or any of the other wit-
nesses note any rapids in this streteh.

Flaming Gorge, Horseshoe Canyon, Kingfisher
Canyon, Red Canyon, Browns Park.—Powell, on
his first expedition (Exhibit 51), notes many
rapids, three of which required the boats to be
either lined or portaged and an average progress
of 13 miles per day. Jones, topographer with the
second Powell expedition (Ixhibit 628), notes 14
rapids all in the canyon section above Browns
Park, at four of which the boats were either lined
or portaged. Their downstream progress was 8%
miles a day.

Lodore Canyon.—Powell's first expedition (Lx-
hibit 51) records a downstream progress of 2%
miles a day with many rapids run, lined, or por-
taged, and boats capsized many times. Jones, to-
pographer (Powell’s second expedition), reports
downstream progress of 2% miles a day with 16
rapids, of which only 4 were run and the remainder
either lined or portaged. (Summary Exhibit 628;
Photographs 262 to 265, Exhibit 11-B.}

e e

51

Whirlpool Canyon, Island Park, Split Mountain
Canyon, Uintah Valley.—~Joues, topographer (Pow-
ell sceond expedition), reports 19 rapids in this
stretch, all in the eanyon scection, at 8 of which the
boats were lined. Their average downstream prog-
ress was 8% miles a day in the canyon section and
26% miles a day in the valley section (summary,
Exhibit 628). Powell on the first expedition re-
ports many rapids in the canyon section at which
hoats weve lined (Exhibit 51; Photograph 272, Ix-
hibit 11B).

Desolation Canyon, Gray Canyon.—Jones notes
118 rapids in Desolation and Gray Canyons at
which it was necessary to line the hoats 32 times.
Their average downstream progress was 7% miles
a day. Powell notes many rapids and many times
the boats were either lined or portaged. (Summary
Exhibits 51 and 628: Photographs 293 and 294, Ex-
hibit 11B.)

Based upon the river-survey map of the U. S.
Geological Survey (ISxhibit 10, sheets 31 to 40)
and the computations based thercon (Ixhibit 80,
pages 14 to 19), the Green River in the 439-mile
stretch from its mouth to the Utah-Wyoming line,
has 126 stretches where the average fall is at a rate
of 33 feet to the mile and classified in Ixhibit 80
as rapids; 67 stretches totaling 40% miles where
the average slope is 10.1 feet to the mile classified
in Iixhibit 80 as rapid water, and the remaining
stretches having average slopes of between 1.4 and
3.0 feet to the mile, classified as quiet water. Jones
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(Exhibit 628) notes a total of 172 stretehes which
he characterizes as rapids with a total of 54 times
when the boats were lined or portaged. (I’hoto-
graphs, Exhibit 116 to 120.)

Green River, Utah, to mouth of San Rafacl.—In
the 22-mile streteh testimony regarding the number
of rapids or riffies has varied between 14 as found
by W. G. Hoyt (Exhibits 14 and 75) after field
examination, and 12 by the Army Engineers’ exam-
ination (maps shown on Exhibits 481 to 491 and in
State Exhibit 18). Field notes of Stanton (Ex-
hibit 176) notes two, at onc of which three holes
were stove in one of the boats. Diary of the second
Powell expedition, by Jones (Exhibit No. 628),
notes but one. There is no question but that since
1909 at least, there have been between 12 and 14
small rapids or riffles depending somewhat on the
stage of the water. It is also evident that with the
exception of about three the obstructions were not
of sufficient size to be defined as rapids by explorers
such as Powell and Stanton.

The characteristics of the river at thesc rapids
or riffles are deseribed in the record as follows:

Eddy (Vol. 1, page 45); Hoyt (Vol. 1,
pages 159 to 173); Anderson (Vol. 4, page
726) ; Kolb (Vol. 4, page 787) ; Blake (Vol.
5, page 912); Nims (Vol. 7, page 1397);
Dellenbaugh (Vol. 9, page 1525); Clark
(Vol. 9, page 1710); Kane (Vol. 11, page
2304), and photographs 13 to 32 and 103 to
113, Exhibit 77."

Green River below Mowlh of San Rafacl River.—
In this 95-mile streteh of the river, the slope is
1.17 feet to the mile and there arc no rapids or
riffles (Exhibit 80, page 12: photographs 116 to
140, Exhibit 77).

Colorado River

Grand Junction, Colo., to Castle Creele.—In this
94%%-mile streteh, as shown by IIxhibit 10 and
Exhibit S0, the river has an average slope of 5.8 fect
to the mile with 21 stretches where the slope cx-
ceeds 15 feet to the mile, which have been charac-
terized as rapids.

Castle Creek to Moab.—In this 14-mile stretch,
but more especially the upper 12-mile stretch be-
tween Castle Creek and Nigger Bill Creek, rapids
are numerous. The average slope is considerably
greater than the slope below Moab and in at least
three places (See Exhibit 10, sheets 19 to 21, and
Exhibit 80, pages 10, 11) the rate of fall per mile
exceeds 10 feet. (Photographs 170, 171, Exhibit
7))

Moab to mouth of Green.~—Tn this 65-mile stretch
there is only one place where the channel has been
contracted sufficiently to cause an increase in the
velocity comparable with a rapid, and this occurs
at “The Slide” located on the Colorado 1.8 miles
above the mouth of Green River. This slide has
been deseribed by various witnesses and the de-
seriptions conform to that contained in Exhibit 75,
page 70, and mapped in JExhibit 76; also in Exhibit
491, and State Exhibit 490.
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Mouth of Green River to Mille Crag Bend (Cala-
ract Cangon).—In the40-mile streteh occurs aseries
of rapids which were defined by Powell as cataracts.
These rapids often occur so frequently that there
is 1o open space between them; eonsequently, there
is a somewhat wide range in the testimony as to
the actual number. Hoyt, in Exhibit 80, page 3,
shows 49 rapids at which the total drop is 302 feet
and having an average fall at the rate of 33 feet
to the mile. This exhibit is based on the river-
snrvey profiles and mumber and loeation are con-
firmed by the topographic engineer (Chenoweth)
who made the map and so testified. (Vol. 21, page
3887.)

R. B. Stanton, at the time of his survey for a
railvoad, noted 78 vapids, 36 of which were of such
size that portage or lining of boats was required.
(Summary Exhibit 176.)

Jones and Dellenbaugh (Ixhibits 176 and 14),
with the second Powell expedition, noted 62 rapids,
of which 29 were of sufficient size to require lining
or portage. The oral testimony of Kolh, Eddy,
Lint, and others in the rceord, as follows, confirms
the number of rapids and their magnitude:

Eddy (Vol. 1, page 38); Kolb (Vol. 4,
page 792) (Vol. 3, page 829); Galloway
(Vol. 6, pages 1112, 1128); Nims (Vol. 7,
page 1400) ; Lint (Vol. 8 page 148) ; Dellen-
baugh (Vol. 9, page 1529): Clark (Vol. 9,
page 1714); Stonec (Vol. 10, page 1786);
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Rodin (Vol. 10, page 1804) ; Edwards (Vol.
10, page 1909); Edwards (Vol. 11, page
1969) ; Kane (Vol. 11, page 2006) ; McDon-
ald (Vol. 12, page 2175); Loper (Vol. 13,
pages 2351, 2377); Chaffin (Vol. 18, page
3317): Chenoweth (Vol. 21, page 3905).
Photographs as follows: (Exhibit 239, No.
17), (Exhibit 241, No. 36). (Nos. 56 to 121,
Exhibit 11B), (Photographs Exhibits 27 to
44), (Photographs Exhibits 105 to 114).
Mille Crag Bend to Lees Ferry (Narrow Cangon
and Glen Canyon).—In the 176-mile stretch be-
tween the foot of Cataract Canyon at Mille Crag
Bend and Lees Ferry there are stretches as shown
by Exhibit 80, pages 7 and 8, totaling 21.31 miles,
which have been characterized as rapid-water
stretches, and it is in these stretches that rapids as
noted in the diaries of Jones and Dellenbaugh, field
notes of Stanton, and the testimony of Loper, Rust,
Stabler, Dent, Freeman, XKolb, John and Homer
Hite, and others, ocecur. The diary of Jones (Ex-
hibit 628) second Powell expedition, notes 30 rap-
ids, onc of which required that the boats be eased
through by hand; numerous groundings occurred.
Dellenbaugh (IExhibit 14) of the same party, re-
ports rapids and particular trouble at the bedrock
section. Stanton (Txhibit 176) notes 15 rapids, at
three of which the boats had to be lined or otherwise
portaged. Oral testimony, as follows, indicates that
outstanding rapids occur as follows, listed in down-
stream order from North Wash:
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Kolb (Vol. 5, pages 804, 853); Galloway
(Vol. 6, page 1113); Nims (Vol. 7, page
1402) ; Dellenbaugh (Vol. 9, page 1532)
Clark (Vol. 9, page 1718); Stone (Vol. 10,
page 1769) ; Woodbury (Vol. 10, page 1820):
Kane (Vol. 11, pages 1993, 2015) ; MeDonald
(Vol. 12, pages 2181, 2217) ; Rust (Vol. 12.
page 2273); Loper (Vol. 13, pages 23506,
2401) ; Thomas (Vol. 13, page 2488) ; John-
son (Vol. 16, page 3049) ; Bennetts (Vol. 17,
pages 3136, 3147, 3198); Chaffin (Vol. 17.
page 3274); Cheneweth (Vol. 22, page
3937) ; Stabler (Vol. 22, page 4055).

Above Lees

Ferry

Trachyte Creck Rapid-——.--- Mile 161
Two-mile Creek Rapldao e cccmmecc e 139. 5

Four-mile Creek Rapid 158
Tickaboo Creek Rapid No. 1o ocmcammcmammmmm e 148. 5
Tickaboo Creek Rapid No. 2 - - 148. 5
Warm Springs Creek ROpI0oc oo e oo 136.5

Smith RAPI) oo mm e 132
Hunson Creek Rapit e oo cemmema— e 120.8
BulLrog RAPI oo oo om oo cmemmem— oo - 120. 5
Unnamed i oo cacmmmm e m e — o= 116. 8
Luke Canyon RAPIdac oo oo ccaccmmeoomsmmemmmmmm e mm e oo 115.2

Bed Rock Rapid e emmm—m———— e m 112

Shock RPN o oo oo e m e e 111
Whirlpool Rapid - 104 .6
Oak Creek Rapid - ——- 715
Aztee Creek or Bridge Creek Rapidoooooocmoocmcccaean 68. 7
Last Chance - - 40. 4

Col. Dent, Vol. 7, p. 1257, records the following
rapids and obstructions in Colorado River through
Glen Canyon, based on observations made by him
during early October, 1929:

Mile 160-161. ... Napids
1598 et Do
1583 . oo Do
168 i Do.
157 iiaacan Swift and rough water.
1500 oo Rapids with boulders and cobbles.
148% ... Rapids with boulders.
132 oo Smith Rapids with cobbles and small boulders.
129% e Rapids.
113% e Do.
113 .. Do.
112¥ .. Rapids with bad rocks.
109 oo Rapids.
108%. ... Do
10708 oo Do
106% .ot Do
104 . __..__ Do.
LI} Do.
7478 oo Sand waves.
[1:3 7 2N Rapids.
63 iea-- Sand waves.
54 o _._. Do.
2 S Do.
3§ /2 Do.
2 Do.
22-25_ .- Do.

San Juan River

Chinle Creek to the mouth.—In the 133 miles he-
tween Chinle Creek and the mouth, Hoyt, in
Exhibit 80, page 21, indicates that the entire stretch
may be classified as either rapids or rapid water
and the statement is verified by Miser in his San
Juan report (Exhibit 56) which states that there
are no quiet water stretches. Hoyxt, based on the
river survey ana profile, notes 16 rapids having a
total fall of 117 feet and an average rate of fall of
29.2 feet to the mile. Miser (Exhibit 56) notes the
locations of 30 rapids based on obscrvations made
at the time the river surveys were made. In his



r

58

report and oral testimony, in shooting the worst
rapid, Miser states that only the boatman stayed
with the boat and at several the boats were lincd
through by hand and at one a portage of both the
boats and the supplies was made.

Miser (Vol. 20, page 3743) states rapids occur at
the following locations on San Juan River:

Above mouth Above mouth
Mile 124 Mile 7S
122 7.5
121,
121,
118,
113.
08.
Q8.
94,
03
02,
89.
88,
84.

-1 =3
il
o D

G~ O
-3 =y
S -

B LT M.

S
-1 O -1
homoSr A

oA

e

> -]

[ T Y T AR R )

S o P
SO RO DO O

Additional testimony as follows describes loca-
tion and magnitude of rapids in San Juan River be-
low Chinle Creek:

Jones (Vol. 3, page 376) ; Blake (Vol. 5,
page 888) ; Allen (Vel. 12, page 2243) ; Loper
(Vol. 12, page 2314); Mendenhall (Vol. 19,
page 3473); Trimble (Vol. 21, page 3871).

Velocity

Testimony relating to stream velocity is very apt
to indicate wide differences. This is due to the fact
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that not only is there a very wide range in velocities
throughout any cross sectiou at any particular mo-
ment and a difference in veloeity at every change
in cross section and slope, even though the stream
discharge remains constant, but also a change in
velocity with every variation in flow. In other
words, each change in volume of flow, slope of river,
size or character of hed channel is accompanied by
a change in velocity. Veloeity characteristies can
therefore be shown clearly only at sections where
actnal measurements of veloeity have been made.
These seetions on the Colorado, Green, and San
Juan are limited to localities where stream gaging
stations have been maintained by the U. S. Geo-
logical Survey, and for the rivers in guestion are
located at:
Green River, near Green River, Uteh.
Colorado River, near Cisco, Utah.
Colorado River, at Lees Ferry, Arizona.
“San Juan River at Goodridge bridge, near
Bluff, Utah.

The velocity characteristics at these stations,
based on measurements by the U. S. Geological Sur-
vey, are shown in Exhibits 82 and 82-A by Hoyt.
As stated in the report and oral testimony, gaging
stations are, of nceessity, located where river-bed
conditions are as favorable as possible, and where,
considering the river, velocities are low and uni-

96801 —30——5
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form. The exhibits vrepresent minimum or fair con-
ditions and do not apply to any section where rap-
ids, riffles, or contraction in the c¢hannel oceur. It
- was pointed out in oral testimony by Hoyt (Vol. 23,
page 4154) that the velocities as shown for the
Green River station near Green River, Utah, might
he fairly indicative of velocities in the reasonably
straight stretches of Green River located between
the mouth of the San Rafacl River and the month;
that the velocities as shown for the Colorado River
near Cisco, Utah, might be fairly indicative of the
Colorado River between Moab and the mouth of the
Green, with the exception of the section at The
Slide; that the velocities as shown at the Lees Ferry
gaging station might be fairly indicative of veloci-
ties through the Glen Canyon section except at
those stretches which, on account of excessive slopes
or contraction resulting from bhedrock or gravel and
boulder obstructions at the mouths of streams or
washes have been characterized as rapids or rapid
water stretches; and that the veloeity records at
the Bluff station might be fairly indicative of
stretches on the San Juan other than those on
which rapids occur.

Green River near Green River, Utah.—As shown
on plate 2, Exhibit 82-A, the velocity in the thread
of the current ranges from less than 2 miles an hour
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at extreme low-water period when the flow is 1,500
sceond-feet or less, to 8 miles an hour at flood stage.
The approximate number of days in cach year when
velocitics oceur between these two extremes are
shown on Plate 7, Exhibit 82-A and indicate that
for half the time the velocity exceeds 2.85 miles an
hour and for half the time less. As heretofore
pointed out these velocities would obtain approxi-
mately between the mouth of the San Rafael and
the mouth of the river.

At the various riffles or rapids above the mouth
of the San Rafael the velocities were estimated by
Hoyt (I5xhibit 75) to be about 6 or 7 miles an hour
during a period having a volume of flow equivalent
to about 2 miles an hour at the gaging station.
Using the same ratio velocities at the rapids during
flood stage would approximate and possibly exceed
20 miles an hour. The Army Engineers in State
Exhibit 18 estimate velocities of 6 miles an hour
during periods of fairly low flow.

Colorado River near Cisco, Utah.—As shown on
Plate 2, Exhibit 82—-A, the velocity in the thread of
the current ranges from less than 1 mile an hour at
extreme low-water period when the flow is about
1,500 second-feet, to 7 miles an hour at flood stage.
As shown on Plate 7, Exhibit 82-A, the velocity
exceeds 1.8 miles an hour for half of the time and



62

is between 1.0 and 1.8 miles an hour for half {he
time. As lherctofore stated these velocities may
obtain approximately in the streteh from Joab to
the mouth of the Green exeept at The Slide. Above
Moab, they will not apply between Castle Creck and
Nigger Bill Creek where the slope is much greater.
Velocities at The Slide were sufficient, as brought
out in oral testimony, to almost entirely retard the
upstream progress of a boat propelled by a 14 horsc-
power cngine (Blake Vol. 30, page 5208) and af
flood stage the veloeity was such as to effectually
prevent the City of Moab from going upstream.
(Testimony of Lumsden, Vol. 4, page 670, and
Anderson, Vol. 4, page 731.)

Colorado River at Lees Ierry, Arizona.—As
shown on Plate 5, Exhibit 82-A, the velocity in
the thread of the current ranges from 3 miles an
hour during extreme low-water stage fo 9 miles
an hour at flood stage. As shown on Plate 7, Iix-
hibit 82-A, for half the time the velocities exceed
41 miles an hour and for half the time range from
3 miles to 4% miles an hour.

These velocities are fairly indicative of the veloe-
ities in the so-called quict water stretches which
are shown on page 7 of Exhibit 80 and located
between Miles 0 and 67.52, Miles 68.72 and 100.17,
Miles 114.15 and 119.45, and Miles 120 and 147.92,
above Lees Ferry. Tllsewhere the slopes are
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greater, the secetions more contracted, and, under
the Jaws of hydraulies, higher veloeities must ob-
tain.  How much higher the velocities are ean not
be determined exeept by deduction.  Almost with-
out exception witnesses. for the Government testi-
fied that rowing upstream in any stretch was prac-
tically impossible.  If the average rate of rowing is
4 miles an hour, data already given show the slow
progress that could be made upstream. TWitnesses
for the State testified that upstream progeress was
made by rowing and towing, an indication that
velocitics were probably in excess of 4 miles. Testi-
mony by operators of motor boats showed slow up-
stream progress (Photograph 249, Exhibit 11D),
but it was not always possible to differentiate be-
tween retardation due to shoals and bars and re-
tardation resulting from velocities alonme. As
shown in the testimony of Ireeman, Voi. 14,
page 2571, Marrs, Vol. 13, page 2458, and other
power-boat operators, they could make little or no
progress through rapids and rapid water stretches;
and the testimony of Johnson, Vol. 16, pages 3017,
3027, regarding the operation of the steamer Chas.
H. Spencer. shows that a brake in the form of a
100-foot ehain was used while going downstream in
order to make steering possible.  Other indications
of high velocitics are shown by the testimony of
State witness IFotheringham, Vol. 28, page 4984,
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relative to the inability to stop the dvedge much
short of Lees Ferry while they were making a move
from onc bar to another near the mouth of the San
Juan River, and of the second Powell cxpedition
as related by Jones (Exhibit 628, diary for October
4, 1871), when in the bedrock section during low
water one boat hit bottom with sufficient force to
break it. All evidence seems to indicate that for
considerable portion of the river higher velocities
than are shown at Lees Ferry for corresponding
stages obtained. Col. Dent (Vol. 7, page 1285) tes-
tifies that in his judgment the only way a rowboat
could have been taken upstream at the 19 rapids he
poted in Glen Canyon, would be by dragging the
boat by hand. Homer Hite (Vol. 20, page 3612)
states how 13 men took 26 days bringing launch and
rowboats up through Glen Canyon.

Considerable evidence (Chaffin, Vol. 30, p. 5313)
was introduced by the State to the effect that row-
boats have sailed up the Colorado River through
portions of the canyon, including the streteh of
river in which rapids are located. Sinee the pre-
vailing wind is from the southwest in this region
and at times blows through the canyon section with
terrific force, it is possible that a sail might provide
sufficient foree to counteract the downstream veloe-

ity under such storm conditions (Photo. 40a, Ex.

77) even in the rapids.
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Additional testimony showing veloeities in Glen
Canyon sufficient to retard upstream progress of
boats is shown by the record as follows:

Aurand (Vol. 7, page 1373) ; Clark (Vol.
8, pages 1720, 1723): Clark (Vol. 10, page
1731); Gerdine (Vol. 10, page 1852): Ed-
wards (Vol. 11, page 1978); MeDonald
(Vol. 12, page 2182); Marrs (Vol. 13, page
2462) ; Freeman (Vol. 14, page 2575) ; John-
son (Vol. 16, pages 3017, 3042); Bennett
(Vol. 17, page 3182) ; Chaffin (Vol. 17, page
3270, Vol. 18, pages 3302, 3328).

San Juan River near Bluff, Utah—As shown on
Plate 4, IExhibit 82-A, the velocity in the thread
of the current ranges from 2 miles an hour at the
low-water stage to nearly 9 miles an hour at flood
stage. Plate 7, Exhibit 82-A, shows that velocitics
exceed 5% miles an bour for more than bhalf the
time. Miser, in his San Juan report. IExhibit 56,
states that the veloeity is fairly swift between the
rapids and that during flood stage is so swift that
experienced boatmen do not venture thereon during
such periods. The average slope of its flattest sce-
tion is 30 per cent greater (page 4. Exhibit 80) than
the rapid water stretches of the Colorado River
through Glen Canyon.

Variations of flow
Roughly speaking, over 35,000 vbservations of
daily flow have been made by the Geological Sur-
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vey Trom 1895 to date on Green, Colorado. and San
Juan Rivers, at Lees Ferry and above. The results
of these observations are shown on Exhibits 89 to
98, The actual daily variation in flow is shown
graphically on plates making up Ixhibit 79 and in
tabular form in Exhibit 88.

It is obvious that in the brief only the high spots
can be touched:

Green River al Green Rivee, Ulah (ISD5-1S07, 10051020
Noaecond-feet
Moean anmmel Aselmnee .o e e T.600
Minhnum datly discharge - S0

Maxtmnm dnlly dischorge. _GT. 00
Ratio, maximum to wminbmnm_ oo ____.__. -

26,0

Maximum mean month (June) oo oL __

Number of days in the year on the averuge the flme is helow the mean
discharge of 7,600 sceond-fcet

Janunary. oo A Ul e 13
Ifehrunr, 27 7
AMurelh oo oo 26 | September_ oo __.___. 28
April - 16 | Octoher oo o
1 I November_ - 30
1) Decembero oo 0

Occnrrence of finods—Averayr number of days in year flow crceeds

P ojoo0 1 o0, 30.000
|Smnd-f¢e( ‘secomui-feet : second-feet

B ET LT E1 Y R SRR | [ 0- 0
February 2 0 0l [
March.. . L} -1 =1
April. . 9 -1 0
May. - e 1 5
June. - bl 1R 1 1"
July.... | 14 i 3. 1
August. A -t 0! 0
Septemher ! t- -1t a
Octoher. .. A -1, 0 0
Novomber . 0 0’ a
B } 0 o) 2
i
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These records elearly demonstrate an extremely
wide variation in flow, with low water occurring in
all months except May, June, and July, during
which three months 63.8 per cent of the total run-
off veeurs and with floods oceurring in all the
months exeept November, December, January, and
February.

Coloradn River neor Cisea (JH14=19157, 1923-1028)

. Kecond.fret
Menn amnnad dixehnrge. oo o e e e 0,000
Mintimm dafly dixehnrge. oo oo - R
Maximum dadly dlseharge o oo e dcameeaos - T3.200
Ratio, maximum to minfmum______ 84
Minimum mean month (Jnnuary) . 2, 550
Maximum mean month (June) - _____ 34, 300

Averane number of days in the year the flow is less than the mican
dizcharac of 9,660 sceond-fect

JAMNATY o 23 QT A0 L 9
February - 28 [ August ___ 26
Aarel - 30 September_ o _____ 28
April_. - 153 | OCLODRr oo 29
AN . i mmmmcmmm—ee —1 | Yovember. 30
TN e e 0l December o __o______ 31

Ocenrrenee of flonds—Average number of days in year flow crceeds

10,000 20,000 30,000
second-feet | second-foet | second-foet
....................................... o 0 0
0 0 0
-1 ¥ 0
13 2 =1
a0 n 13
30 27 16
13 3 1
August... 4 0 0
Spptember. . 1 -1 0
October. ... +1 0 0
November,, 0! 0 0
DT BT L ittt eie et n e e e ennan i 0 : 0 0

t

Sixty-five and three-tenths per cent of the total
run-off occurs during the three months of May,
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June, and July. Iloods arve common during all
months except November, December, January, and
Febrnary, and periods of low water in all months
except April to July.

Colorado River at Lees Ferry (1922-702%)

Second-feet
Mean annual discharge. e 10,500
Minimum dafly diseharge s 1. 000

Maximum daily discharge_______ _ 110 000

Ratlo, maximum to minimum-.___ 119
Minimum mean month (January)._ 5,690
Maximum mean month (JUNeY oo oo d e ccamecamaen 02, 400

Averaae mumher of daps in year the floawr is less than the niean dis-
chargc of 19.500 sccond-fert

R EA 0 F ) R B3 W I8 1] 5 IO 10
Februarvy ______ 28 | August 26
28 | Reptember o _________.__ 24
15 | Octobero oo o =0
0 | November_ 28
0 Decembero o mo e 31

Floods of 30,000 second-feet and over have oc-
curred in all months exeept November, December,

January, and February, and 60.8 per cent of the

total run-off occurs in the three months, May, June,
and July. Low-water flows of less than 6,000
second-feet have occurred in all months except
Marech to July.

San Juan Rirer near Blufl (bascd on U. 8. Geol. Surrey records
1015, 1916, 1917 1927 and 19.28)

Second-feet
Mean annunl discharge nbout o ____________ 4,070
Minimum datly discharge’.___ 199
Maximum daily discharge? - 51,100
Ratlo, maximum to minimum abouto______ - 257
Minimum mean month (December) [24
Maximum mean month (June)o____________________ _____ 9, 960

*According to testimony of many witnesses the San Juan has been

entirely dry and, nccording to Water Supply Paper No. 309 (sce-
page 27 of Exhibit 86) the flood of October 6, 1911, was estimated.

to be 130,000 second-feet.

-

GY9

Avernge number of days in pear the flow ix lexsx than the mean dis-
charage of 5.070 xceand-fect

Janunary_ . B L T 12
February ___ 27 Auguxt 25
Mareh 23 [ September oL 24
APt e D Octoher . e 24
May__ 1 [ Novembher 30
June oL 5 31

Floods of 10,000 second-feet and more have oc-
curred in all months except November, December,
January, and February, and low-water periods of
less than 1.000 second-feet occur in all months ex-
cept April, May, and Junc; 62.9 »er cent of the
total run-off occurs in the four-month period, April
to July.

Richardson (Vol. 20, page 3708) following obser-
vations extending over a year says, ‘““during that
period, I observed that the stream (Green River)
was one of erratic and irregular regimen.”

Rapidity of change in flow

The Colorado, Green, and San Juan Rivers, in
common with all rivers draining an arid or semi-
arid region, are subject to very sudden floods. The
hydrographs of daily discharge (Exhibit 79) show
vividly the rapidity with which the flow conditions
change. A few of the more outstanding changes
are noted on various exhibits as follows:

Green River at Green River, Utah
(Exhibits 97 and 94)

From 7,830 sccond-feet May 25, 1896, to 43,500

on June 3.
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From 10.100 sceond-feet April 28, 1897. to 67.300
on May 29.

From 2,990 sccond-feet Mareh 21, 1906, to 21,800
on March 28.

TIrom 3,510 second-feet Mareh 18, 1909. to 33.000
on Marvch 24,

From 66,700 second-feet Juie 27, 1917, to 10.500
on July 30.

IFrom 64,100 second-feet June 17, 1917, to 8,080
on July 15. :

(Exhibits 79 and 94)

From 8,630 second-feet September 10, 1927, to
27,700 on Scptember 14.

(Exhibit 75, page 6)

From 1,680 sccond-feet September 26, 1928, to
19,800 at 9.00 p. m., Scptember 27,

Colorado River near Cisco, Utah

(Exhibits 79 and 89)

From 7,040 second-feet April 26, 1923, to 3+.100
on May 12.

From 49,900 seccond-feet June 16, 1924, to 9.820
onJuly 7.

From 13,400 second-feet May 16, 1926, to 47,500
on May 27.

From 4,430 second-feet September 8, 1927, to
21,900 on September 13.

vt s PR s, et

T1
Colorado River at Lees Ferry, Arizona

(Exhibits 79 and 90)

From 181,000 sceond-fect June 18, 1921, to
28,100 on July 14.
From 16,000 sccond-feet August 17, 1921, to

64,100 on August 25.

From 12,500 sccond-fect April 22, 1922, to 119,000
on May 30.

From 9,310 sceond-feet September 18, 1923, to

47,800 on September 20.
From 119,000 second-feet July 1, 1927, to 17,700

on July 24.
From 14,400 second-feet September 9, 1927, to

110,000 on September 15.
San Juan River near Bluff, Utah
(Exhibit 96)

From 6,170 second-feet July 25, 1915, to 21,900
on July 28.

From 380 second-feet September 24, 1915, to
5,830 on September 27.

(Exhibits 96 and 79)

From 6,130 second-feet June 27, 1927, to 52,000
on June 30.
From 1,040 second-feet September 6, 1927, to

32,900 on September 10.
Love (Vol. 21, page 3824) rccords from actual

observation 18.2 feet rise in 20 hours.
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General.—Torticr and Blancy, Technical Bul-
letin No. 67, Department of Agriculture (IExhibit
68, page 5):

The greater part of the basin and more
particularly that part just below the mouth
of Green Rivey, is subjeet to sudden violent
rainstormms and resulting floods erode and
carry off the unprotected surface soils.
Most of the storms deluge small areas and
their erosive action is proportionally limited
but occasionally extensive arcas receive
downpours causing floods in several streams
which transport large quantities of débris.

Miser, in ““The San Juan River,”’ Water Supply
Paper No. 538 (Exhibit 56, page 55) :

Iloods in San Juan Canyon arc numer-
ous and disastrous. They are known to
have reached stages as high as 50 feet in the
narrower parts of the canyon. * * *
Swept away practically all trees and shrubs
from the bottom of the canyon. The floods
rush down the canyon with such speed and
rise so rapidly that all canyon voyagers
* * * seek high ground for every camp
site. * * * High waves and great speed
that make boating in open rowboats
impossible.

Gregory, ““The Navajo Country,”” Water Supply
Paper No. 380 (Exhibit 63, pages 101 and 102):

The amount and quality of rainfall and
evaporation, the nature of the soil and of
vegetation, the effect of recent erosion, and
the work of the wind combine to produce
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egreat and sudden fluctuations in the volume of
water carried by the streams of the Navajo
country. * * * On July 17, 1909, the
San Juan River was three inches deep at
Four Corners, and July 23 the water at Mex-
ican Hat was 3 feet deep. Following rains
of July 24 the river rose 8 feet. * * *
In narrow, deep canyvons the rise of water
supplied by some insignificant tributary is
suffictent to render the ecanvon impassable,
a change which may come without warn-
ing. * * * The San Juan in January,
1905. discharged a minimum of 40 second-
feet; in June of same year a maximum flow
of 24,000 second-feet was recorded. * * ¥
Those who are acquainted with the region
retain vivid impressions of the rapid and un-
predictable fluctuations of stream volume—
impressions based on experiences which in-
volve both bardships and danger. * * *

Quoting from Water Supply Paper No. 309 (Lx-
hibit 86, page 248):
At Shiprock, New Mexico, * * * the

maximum gage height was over 22 feet
* * * gand the maximum discharge was

probably 150,000 second-feet.  (Flood of Oe-
tober, 1911.)
La Rue, Water Supply Paper No. 556 (Exhibit
62, page 14):
The stream flow records which extend back
about 30 yvears indicate that the maximum

flood in Cataract Canyon has becen about
150,000 second-feet, and at Lees Ferry about
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200,000 sccond-Teet, * % * (age read-
ings and traditional evidence * * *. It
may be reasonable to assume that at this time
(July, 1884) Green River was discharzing
100,000 second-feet. This would indiecate
that the flood of 1884 rcached a stage of
225,000 second-feet in  Cataraet Canyon.
* * * By extending a well-defined rating
curve for the Lees Ferry gaging station it
was found that the flood of 1884 may have
reached a stage of about 250,000 sceond-feet.

Variation in depth

To a limited extent the variations in flow are an
index to the variations in depths. The observa-
tions at the various gaging stations are the.best evi-
dence of variations in depth, and detailed studies
are contained in Exhibit 82 and Exhibit 82-A from
which the following conclusions are drawn:

Green River at Green River, Utalh.—On Plate 2,
Exhibit 82-4, it is shown that the mean depth at
the gaging station varies from less than 3 feet with
discharge of 2,000 second-feet to a mean depth of
somewhat over 12 feet at flood stage of between
30,000 and 40,000 second-feet. As shown on Plate
9 the mean depth at the gaging station for half of
the time is less than 4.2 feet and less than 3 feet for
53 days on the average each year.

Depths tn channel of Green River below Green
River, Utah.—The detailed study of the physical
characteristics of Green River (Iixhibit 75) shows
that during the periods of low and medium flow
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- shallow depths were invariably encountered across

the head of the various riffles above the mouth of
the San Rafacl and across shoals or bars which
exist in straight stretches between bends below the
mouth of the San Rafael River.

Jones, second Powell expedition (Exhibit 628),
in diary for September 9, 1871, malkes the follow-
ing observation on conditions in Green River below
the mouth of the San Rafael:

Stopped raining, and we started again at
2.15 p. m. The river wide, still and very
shallow * * * all the boats ran onto a
sand bar. All were obliged to get out, the
two boats in the rear were easily backed
off. * * * The water grew more shal-
low until at last it was not more than 2 or 3
inches deep.

September 11, 1871:

The water of the river so thick with sand
and mud we could scarcely drink it. * * *
Got fast on sand bars several times during
the day.

September 14, 1871:

We ran the entire length of Labyrinth
Canyon and so far in this (Stillwater Can-
von) finding nothing to stop us but sand
bars.

September 15, 1871 : .

We were obliged to wade over a sand bar
to get our boats into the water of the latter

stream (Green to Colorado).
068901—30——0G
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Stanton records in Iield Notes (Tixhibit 176),
May 25, 1889:

3.00 p. m. we started again. At 4 canie to
our first small rapid (may he Auger, Mile
112 above mouth WGIH). Water shallow.
rocks. Denver stuck on rocks and stove
three holes in her bottom. ~ All hands jumped
into river and carried rest of fleect over
safely,

May 26, 1889:

Floated down river without incident ex-
cept several very small rapids, all casy.
Brown ran the Ward against gravel bottom
in one shallow place; no damage.

Dent (Vol. 7, page 1240) notes depths and
groundings of a boat drawing about 2% feet of
water as follows in Stillwater Canyon near the
mouth during investigations of September, 1929:

Depth Depth
Miles nhove mouth: Mlles ubove mouth:
(3 I 4 feet. [ I T feet.
b T Heavy grounding, Sh_..__ Grounding.
e 0 feot, B 5 J— 4 feot,
T¥ e Grounding, L 37 S 4 feet.
R - G feet. A eeae Groundingz.
L7 S +8 feet, Bccaam S feet.
2% ... 3 foet,

Took four hours to go the above 5 miles and
waded around on bars looking for deep enough
place to float the boat.

Additional testimony indicating shallow depths
in Green River is contained in the rccord, as
follows:

Hoyt (Vol. 1, page 159; Vol. 2, pages 184,
200) ; Lunsden (Vol. 4, page 667) ; Anderson
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(Vol. 4, pages 726, 737) ; Kolb (Vol. 4, page

790; Vol. 5, page 821); Blake (Vol. 5, page

912) ; Galloways (Vol. 6, pages 112, 1126,

1144) ; Baldwin (Vol. 6, page 1189) ; Aurand

(Vol. 7, page 1354, bars mile 2, 4, 14, 18, 20,

23, 24, 25, 27, 30, 31); Lint (Vol. 8, page
1480) ; Dellenbaugh (Vol. 9, page 1528) ;

Clark (Vol. 9, page 1710) ; Stone (Vol. 10,

page 1782); Rodin (Vol. 10, page 1802);
Woodbury (Vol. 10, page 1816); Edwards

(Vol. 10, page 1907); Kanc (Vol. 11, page
2003) ; Sawyer (Vol. 11, pages 2099, 2113) ;
MecDonald (Vol. 12, page 2173) ; Loper (Vol.

13, page 2347); Bennctt (Vol. 17, page
3225) ; Newby (Vol. 17, page 3244) ; Yokey

(Vol. 18, pages 3425, 3440) ; Reeside (Vol.

21, page 3925); Nye (Vol. 24, page 4183);

Ross (Vol. 24, page 4198) ; (Photographs as
follows: Ex. 77, Nos. 22, 23, 26, 31, 32, 111).
Colorado River near Cisco, Utah.—On Plate 3,
Exhibit 82-A, it is shown that the mean depth at
the gaging station varies from less than 3 feet when
the discharge is about 2,000 second-feet to mean
depths of 20 feet with flood flows of 60,000 to 70,000
second-feet.  As shown on Plate 9, Exlibit 82-A,
the mean depth for half the time is less than 3.8

feet.

Depth in channel

Moub to mouth.—Testimony by W. G. Hoyt
(Vols. 1 and 2), based on observations described on
pages 73 and 74, Exhibit 75, indicates that the deep-
est part in cross section at the following locations
was, in general less than 2.5 feet during the period,
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October 18 to 23, 1928: Miles 3.5, 4, 4.9, 7.8, 10, 11.8,
14, 16.5, 19.5, 21, 21.5, 22, 28, 29.5, 31.8, 33.8, 36.5,
39, 40, 43, 46.5, 48.5, 49.5, 50, 50.6, 53.9, 54.2, 54.4,
55.5, 56, 57, 59, 61, 62.8, 64.4, and 64.8 above the
mouth of the Green River.

Testimony by Col. Dent (Vol. 7, pages 1234 to
1238) indicates that when he made his examination
beginning August 25, 1929, depths were such that
boats drawing about 2% feet grounded at the fol-
lowing locations when the flow was about 6,000
second-feet (according to page 37, exhibit 88, on
the average there are 228 days in the year when the
flow is less than 6,000 second-feet) : Miles 64%, 64,
63, 57%, 5T%4, 57, 5644, 55%, 54Y%, 53%, 53, 49%, 46,
43%, 43, 414, 41, 40Y%, 40, 35, 34, 32%, 28%s, 27, 25,
24, 23, 224, 2114, 21, 1934, 19%%, 19, 17%, 16v%, 15%,
1434, 14%, 13%, 12, 11%, 1034, 9%, 82, 8, T, 4, 134,
1% above the mouth of the Green River.

Shaw (Vol. 20, page 3658) notes frequent
groundings with boat drawing between 6 inches and
8 inches of water.

Testimony by Virgil Baldwin (Vol. 6, pages
1163, 1174, 1182) and numerous others, as listed
below, indicates that the depths are so shallow
that boats drawing less then 2% feet frequently
ground.

The detailed study of physical characteristics as
contained in Exhibit 75 shows that the most com-
mon depths at the bends and between the bars is
between 3 and 5 fcet, while the depths across the
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shoals and bars which extend across the river be-
tween the bends are between 1 and 2 feet:

Baker (Vol. 1, page 111) ; Blake (Vol. 5,
page 925); Clark (Vol. 5, page 966) ; Gallo-
ways (Vol. 6, pages 1049, 1134); Baldwin
(Vol. 6, pages 1163, 1174, 1182); Dobbin
(Vol. 7, pages 1319, 1333); Aurand (Vol. 7,
page 1349, bars at miles 64, 63, 56, 46, 44,
33, 32. 30, 28, 26, 2); Cleary (Vol. 16, page
2898); Iidwards (Vol. 16, page 2961);
Dugan (Vol. 16, page 2990) ; Reeside (Vol.
21, page 3924) ; Nye (Vol. 24, page 4185.)

Channel depths in Cataract Canyon.—There bas
been no direct testimony with regard to depths in
Cataract Canyon. The rowboats which have gone
downstream through this stretch of water had
drafts of between 6 inches and 18 inches. There
was no evidence that these boats grounded between
the rapids and it may therefore be assumed that
channel depths between the rapids generally ex-
ceeded 18 inches. Evidence shows that the major-
ity of rapids in Cataract Canyon have been formed
by an accumulation of boulders and large rocks in
the channel over and around which the water
passes. It is cvident that under such conditions
depths may range from zero where the boulders
stick out of the water to several feet between them.
The velocity of the water is so great that the sand
and gravel bars which predominate behind the rif-
fles on the Green River are net formed in Cataract
Canyon. The river is narrower and depths are
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therefore greater than in seetions of the river up-
stream and downstream,

Chamnel depths in Glen Canyon—Stanton’s
field notes (Exhibit 176) records the following in-
dications of channel depths:

December 10, 1889

¥ * * At about 2.15 we came to Tra-
chyte rapid (161 miles above Lecs Ferry
WGH) * * * McDonald was entirely un-
decided which channel to take. * * *
Started down the center channel. We had
not gone more than 200 feet when we com-
menced bumping ou the rocks, and in a few
moments we were stranded. Boats 2 and 3
were close behind us and went bumping over
the rocks, but did not stick.

December 13, 1889:
Just above California Bar going over
riffle (Mile 130 WGH) our boat and No. 2
swamped on the rocks.

- December 14, 1889:

Today the water was so low we got through
with great difficulty. No. 1 went through
without touching, but No. 2 struck several
times, and No. 3 stuck on the rocks. We
then found a mess of shallow water formed
by flat shelves of rock rumning across the
river and downstream for half a mile. (Mile
112.) We found the water so shallow that
we could not get our boats through loaded—
made portage of 800 feet. Mac and Gibson
run the boats through light, * * *

e e Y e

¢

-l
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December 15, 1889 :

* * * They found we could not get our
boats through loaded over the half-mile shoal
below.

December 16, 1889:

* * * commenced our portage at 7
a. m. * * * distance of portage 2,475
feet—started 10.45, at 12 M, came to head of
long shoal which on last summer’s trip
(July, 1889) was simply swift water. We
started our boats with only three men in to
make them lighter. No. 1 went through the
first three-fourths mile without grounding,
but No. 2 and No. 3 both grounded on gravel
and worked for some time to get off. Sue-
ceeding at last all hands got aboard, and we
started down the remaining three-fourths
mile. In about 1,200 fect all boats got stuck
on flat shelf of rock and after various cfforts
with two meuw in the water we got under way
again at 3 p. m. Below this, 1% miles of
shoal. This work is very hard and fatigu-
ing. These shoals scem to oceur now where
we had simply swift water before * * *.

Jones, with the sccond Powell expedition, notes
in his diary (Exhibit 628): -
October 2, 1871:

Started again at 1 p. m. and ran 11 miles.
Ran five shallow rapids. on one of which the
Emma stuck, the Nellie twice.  (Mile 158 to
168 above T.ces Ferry))
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October 3, 1871 :

Ran nine small rapids, most of them long
with small waves and some quite shailuw,
* * % g three long shallow rapids, get-
ting aground once. (Mile 124 to 152 above
Lees Ferry.)

October 4, 1871:

Broke camp at 7.50 a. m. and pulled out
steadily for about 8% miles, when we came
to a long shallow ; wound slowly along among
the rocks, striking occasionally, until at last
the Emma Dean hung on the bottom, and
soon the Nellie Powell was fast. All hands
in the water most of the time for an hour,
making little more than a mile. * * * Con-
tinued to find shoals with rock bottom; cur-
rent usually slow, but sometimes quite swift.
In one of these places the Nellie struck with
such foree as to brealk a board in the center
cabin.

October 5, 1871:

running 5 rapids, 2 big ones at the head of
one Nellie got aground.

Dellenbaugh in “A Canyon Voyage’ (Exhibit
14) describes similar shallow depths.

Exhibit 619, page 119, Annual Report U. S. Coast
and Geodetic Swrvey, 1922.—XKolb (Vol. 4, page
796), (Vol. 5, pages 807, 841, 850) ; Galloway (Vol.
6, page 1147) ; Nims (Vol. 7, page 1414) ; Lint (Vol.
8, page 1487) ; Clark (Vol. 9, page 1717) (Vol. 10,
page 1731); Stone (Vol. 10, page 1789); Rodin
(Vol. 10, page 1808) ; Gerdine (Vol. 10, page 1852} ;

&3

LEdwards (Vol. 10, page 1889); Kane (Vol. 11,
pages 1993, 2016) ; McDonald (Vol. 12, page 2179) ;
Allen (Vol. 12, page 2245); Rust (Vol. 12, page
2287) ; Loper (Vol. 13, page 2343) ; Mars (Vol. 13,
page 2453) ; Thomas (Vol. 13, page 2489) ; Barnes
{Vol. 13, page 2535) ; Freeman (Vol. 14, page 2580) ;
Johnson (Vol. 17, page 3075); Palmer (Vol. 17,
page 31053) ; Miser (Vol. 21. page 3773); Stabler
(Vol. 22, page 4054), all deseribe the shallow con-
ditions at rapids and shoals. Testimony of both
Dent and Hoyt showed that in silt-laden rivers,
such as the Colorado, Green, and San Juan, bars
or shoals would form in straight stretches between
the bends, across which there might be no channcl.
That this is true of the rivers in question was amply
shown by many competent witnesses.

Dent (Vol. 7, page 1256) noted frequent ground-
ings a part of which were recorded as follows:
Between North Wash and Lees Ferry in early
September, 1929, the boat he was using ran
smoothlv where depths were 1% feet and greater
and dragged at lower depths—134%, 126, 124, 1084,
46%, 36. '

San Juan River near Bluff —On Plate 4, Exhibit
82—A. it is shown that the mean depth at the gaging
station varies from less than 1 foot when the dis-
charge is about 300 second-feet or less to between
10 and 11 feet with flood flows of 20,000 second-feet.
As shown on Plate 9 of IExhibit 82-A the mean
depth is less than 2 feet on the average of 165 days
in each year.
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Testimony in the record as follows shows clearly
that the greater part of the time the San Juan
River is extremely shallow:

Jones (Vol. 3, page 371): Adams (Vol. 3,
page 432); Nieclsen (Vol. 3, page 445);
Raplee (Vol. 3, page 468); Blake (Vol. 5.
page 890); Newkirk (Vol 4, page 3582);
Hyde (Vol. 4, page 615) ; Weatherills (Vol.
9, pages 1601, 1655, 1665); Ivde (Vol. 9,
page 1689); Rust (Vol. 10, page 1837):
Zahns (Vol. 11, pages 2042, 2077); Allen
(Vol. 12, page 2239) ; Loper (Vol. 12, pages
2313, 2332) ; Bennett (Vol. 17, page 3223);

Miser (Vol. 21, pages 3764, 3767, 3790).

Silt and sediment

In discussing the formation and transportation
of silt and sediment in the Colorado, Green. and San
Juan Rivers, consideration must be given to the
climatic and topographic conditions existing in
their basins. The region is distinetly arid and
therefore there is little plant life to act as a pro-
tective blanket to the surface. Consequently, the
precipitation, which often oceurs in the form of
heavy downpour, runs off rapidly and carries with
it soil which later appears iu the rivers as sediment.
Love states (San Juan, Vol. 21, p. 3824) that the
amount of silt varied from less than 1 pev cent on
September 20, 1929, to over 40 per cent by weight
on September 21, 1929, following a rain of over
% inch on the 20th with no rain for 8 days prior.
(U. 8. Weather Burecau, September, 1929.)

h)

The extent of the crosive action of the water is
evidenced by the fact that only remnants of the
Colorado River plateau remain.  Fach gully, wash,
and canyon, is mute evidence of erosion and topo-
graphie features of all grades show the influence of
aridity.

Besides the material brought into the river by
side tributaries or blown in by the wind (Photo Ex-
hibit 20), the river's own powers of erosion arc a
source of sediment supply caused by gradually
wearing away their rock walls or undermining their
banks.

As a result of these conditions the Colorado River
system carries more suspended matter per square
mile of drainage area than any other river in the
United States. (Denudation by R. B. Doyle and
H. Stabler, pages 78 to 93, U. S. Water Supply
Paper No. 234, Government Printing Office, 1909.)

The following testimony all based on actual obser-
vations made since 1909 when Water Supply Paper
No. 234 was prepared is a partial indication of the
actual amount of suspended matter carried by these
streams.

Green River—According to Fortier and Blaney
(IExhibit 68, page 17) as digested by Hoyt (Ex-
hibit 75, pages 76, 77), the amount of silt carried
past Green River in suspension during the 12-
month period August, 1914, to July, 1915, was
8,332,900 tons. This is exclusive of sediment
brought in by Saleratus Wash and San Rafael
River and ineludes 20 bed load.
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C. S. Howard (Vol. 21, page 3802), based on
much more complete basie information than was
available to Fortier and Blaney, cstimates that dur-
ing the period October 1, 1928, to Scptember 30,
1929, the Green River carried 50,700,000 tons of
sediment in suspension.

Colorado River near Moab.—According to Fortier
and Blaney (Exhibit 68, page 17), as digested by
Hoyt (IExhibit 75, page 77), the amount of silt
carried past the gaging station on Colorado River
near Cisco in suspension during the nine-month
period November, 1914, to July, 1915, was 9,110,000
tons. This is exclusive of sediment carried by
Court House Wash, Mill Creek, and other washes
and includes no bed load.

C. S. Howard (Vol. 21, page 3805), based on
much more complete basic information than was
available to Fortier and Blaney, estimates that dur-
ing the 12 months ending September 30, 1929, the
Colorado River earried 25,000,000 tons of suspeuded
matter.

At Lees Ferry—C. S. Howard (Vol. 21. page
3805) estimates that during the 12 months ending
September 30, 1929, 131,000,000 tons of suspended
matter was carried in Colorado River past Lees
Ferry.

San Juan River

At Goodridge Bridge near Bluff.—According to

Fortier and Blancy (Exhibit 68, page 17) as
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digested by Hoyt (Exhibit 86, pages 15, 16), the
amount of silt carried past the Goodridge Bridge
n suspension during the period November, 1914,
to August, 1915, amounted to 16,638,000 tons. It is
estimated by Hoyt (Exhibit 86) that the total
amount of silt earried by the San Juan in suspen-
sion and as bed load during the course of a year is
between 16,000,000 and 100.000,000 cubic yards, and
in all probability nearer the greater of the two
estimates.

Howard (Vol. 21, page 3805) estimates that dur-
ing the 12-month period ending September 30, 1929,
60,200,000 tons of suspended matter passed the
Goodridge bridge. Love (Vol. 21, page 3840),
based on actual measurement made to determine
silt content, estimates that between July 10 and Oc-
tober 1, 1929, alone 150,000,000 tons passed the
gaging station in suspension, and that at times as
much as 40 per cent by weight of the water was
sediment (Vol. 21, page 3825). During one day,
September 21, 1921, Love estimates that 20,000,000
tons were carried by the San Juan River. (Vol.
21, page 3826.)

Silt, General.—The cstimates by Howard and
Love (Vol. 21) being based on actual measurements.
made by the U. S. Geological Survey for the pur-
pose of determining the actual quantities of sedi-
ment, are as accurate as any that can be made.
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Although to date the laws governing the habits
of silt-laden streams have not been well established,
their characteristics are fairly well kuown. It has
been established quite definitely that the higher the
velocities in the stream the more sediment will be
carried in the chanuel, and vice versa, and also that
the amount of sediment transported has a relation
to the size and character of the sediment and the
shape of the channel. As pointed out by Howard,
Vol. 21, page 3810, there is no uniformity in the
rate of movement of the sediment or in its dis-
tribution in the cross seetion. As a result of these
conditions there is a variation in the amount car-
ried past any particular point ranging from a few
thousand tons per day to as much as 20,000,000
tons a day. (Love, Vol. 21, page 3826.) This is
the natural result of the wide range in channel ve-
locities shown to exist and which result in a con-
tinual process of scour and fill; a building up of
bars in one place and tearing down in another; a
sorting and redistributing of the millions of tons
of sediment; a movement at times in the form of
sand waves of the entire bed of the stream. These
conditions account for the unstability of the beds
of the Colorado, Green, and San Juan Rivers.

Unstable channel

Evidence shows that with respeet to sand bars
and gravel bars the rivers divide into fairly definite
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sections where one or the other predominates. On
the Green River above the mouth of San Rafael,
the bars are gravel almost without exception. Be-
low the mouth of the San Rafael the river bed is in
sand and silt without exception. On the Colorado
River gravel bars occur in the short stretch between
Castle Creek and Nigger Bill Creek and frequently
at the mouths of crecks, drains, and washes in the
Glen Canyon seetion. Tlsewhere, excluding the
Cataract Canyon section and the section where bed-
rock is near the surface, the bed of the river is sand
and sediment. As Howard points out (Vol. 21,
page 3811), there is a continuous change taking
place in the beds of rivers having sandy beds.

In the cataract section of the Colorado velocities
are apparently such that the only sediment in the
river bed consists of large boulders,

On the San Juan River (Exhibit 56), where the
gradient of the river is high. that is, exceeds 5 fect
to the mile, at the mouth of tributaries and washes,
the débris consists chiefly of heavy gravel and
boulders. Elsewhere sand is prevalent; some of
which is in the form of exposed bars which may
rise above the water in islands or submerged from a
fraction of an inch to greater depths. The profile
prepaved by Miser (Plate XXII of Fxhibit 56)
shows that well over 90 per cent of the bhed of the
San Juan is in sand.
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It is a well-known scientific fact that flowing
water is capable of moving sediment ranging in
size from the finest débris to large boulders. The
method of movement varies; fine material is car-
ried in suspension ; medium-sized material slides or
makes short skips, the larger rocks and boulders
roll. (Howard and Love, Vol. 21.) On the Colo-
rado and San Juan Rivers the movement of sedi-
ment may take place in the form of waves. The
character and amount of material which will move
depend primarily upon the velocity, the size, and
amount of the sediment, and, to a limited extent,
upon the shape of the channel. (Howard, Vol. 21,
page 3810.)

It is clearly cvident that the Green, Colorado,
and San Juan Rivers can not have stable or perma-
nent channels sinee their beds are composed of
sand, silt, and sediment of varying degrees of fine-
ness and channel velocities range from 1 or 2 miles
an hour to over 10 miles an hour. Scientific dedue-
tion leads to this conclusion. The conclusion is
supported by actual observations, technical and
otherwise, as follows:

Green River

Green River, Utah, to mouth of San Rafael.—
The unstability of the bed at the Green River
gaging station is shown on Plate IV, Exhibit 76.

J1

A few cross scetions show change over half the
width of the river averaging 8 incles to over 1 foot
and in the other half of the scetion changes of 4
feet and averaging 2 feet,

The text of Exhibit 75 and plates of Exhibit 76,
when taken in connection with the Army Engi-
neers’ surveys, Exhibits 480 to 489 and 490A show
radical changes ‘have taken place between 1909 and
1928 in channel conditions at the various bars and
riffles and also that there has been a deeided in-
crease in the flood channel of the river. See also
testimony relative to changing condition of Green
River, by Dent.  (Vol. 7, p. 1251.) TFor evidence
of unstable conditions of bank see photographs in
Exhibit 77, as follows: 1, 4, 5, 6, 7, 8, 9, 14, 16, 17,
19, 21, 22, 27, 33, 334, 101, 102, 108, 109. In other
words, except where the channel abuts against rock
or rock talus, there is little or no permancney in
cither bed or banks of Green River between Green
River, Utah, and the mouth of the San Rafael.

Oral testimony by State witnesses tended to
show that the only changeability in ehannel oc-
curred at bars formed at the mouths of side streams
and washes and at these localities conditions soon
become normal when the river has washed the
débris away. In connection with this testimony it

should be noted that according to exhibit 75 only
86891 —30——7T
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the following bars and riffles are the result of débris
washeéd in by side drainage:

o TLocation

Namé: (miles from mouth)
Browns Bt oo e e ——mm e 117.1
Auger - - - 112.5
Halversan Ctanooiooooz [ teeew 108.5
San Raf0e] - oo oo e 049

Surveys and comparisons show that not only are
these bars not permanent (except as’to general loca-
tion) but that the other bars, namely, Mohre, Two-
mile, Butterfly, Farrer, Cable, Crossing, Mile 109,
Mile 106.7, Gimlet, Sunaba, Second Anvil, and First
Anvil, which have not been formed by side washes,
are not permanent except as to general location.
As an indieation of the magnitude of bars which
may temporarily be formed by side drainage, Wol-
verton (Vol. 51, page 5393) testified for the State
that at the mouth of Indian Creeck on the Colorado
a bar was formed by side drainage which backed the
water up 5 or 6 miles. The slope of the river at this
point is such that a dam 6 feet high must have heen
thrown up extending across the river,

Green River: Mouth of San Rafacl to mouth.

Colorado River: Moab to Lees Ferry.

Throughout the oral testimony the word bar was
used looscly and in general without definition. The
attention of the court is ealled to the following dis-
cussion of bars from Exhibit 75, pages 63 to 76,
which deseribes actual conditions in Green and
Colorado Rivers and scientific reasons therefor.
(See also Dent Vol. VII, p. 1219.)

B Y
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Bars—General—As indicated by the large-scale
surveys (Ioxhibit 76) the principal permanent fea-
tures of the Green River are its rock walls. Thase
walls, however, are rarely closer than 1,500 to 2,000
feet; therefore, the river although in canyom hds
considerable freedom of action and meandery in an
alluvial channel. cutting the banks where they are
exposed to the thrust of the current and building
up bars where the velocities diminish. The river
is constantly shifting, sorting, and redistributing
the enormous volumes of silt and sediment breught
into it in suspension and bed load.

The bed of the Green River between the San
Rafaecl River and its mouth and the Colorado River
from the mouth of the Green River to Moab was
found to be sand of various degrees of fineness.
As is to be cxpected in a river flowing in a bed
composed of fine material, the bed, although most
irregular, had characteristics which are common to
channels in unstable material. Within the limits
of the rock walls the river is flowing in a channel
unstable as to bed and banks, but at the same time
having certain prominent fcatures, such as side
bars and erossing bars, which are common to all
rivers flowing in alluvial material. The crossing
bars arc probably the most troublesome as far as
depth and permanency of channel are concerned.
Since these crossing bars are for the most part sub-
merged, it is practically impossible to map them.
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Although all rivers naturally seek meandering
courses, with resultant swifter current and well-
defined chanmnels next to the coneave shore, if they
are to arrive finally at a destination, reverse curves
are necessary.” With few exceptions erossing bars
are coincident with all such reversals.

It is apparent that the reversal of the current
from one banlk to the other is the primary cause of
crossing bars. (Photo 5, Ixhibit 1435.) These
bars extend across the river diagonally and average
in length from 1,000 feet to more than 3,000 feet.
It is evident that when the river is at flood stage
the channel is full from bank to bank, Velocities
in the cross sections are, however, known to vary
within wide limits, even where the cross section is
regular and the channel straight. Each change in
the cross scetion or direction of the river is attended
by a redistribution of velocitics in the cross scetion
and a change in the direction of the thread of
maximum velocities. These changes in velocity
give rise to the formation of whirlpools, eddies, and
backwater, with the resultant decrease in the ve-
locity and a partial or complete deposition of sedi-
ment carried in suspension or as bed load. “When
the direction of current is changed as a result of a
reversal of curvature of the channel, there is changb
in the distribution of velocities. The thread of
maximum veloeity which, as a result of centrifugal
foree, follows the concave bank is diverted diag-
onally across the channel and downstream. The
reduction in the velocities parallel to the thread of
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the eurrent is apparently sufficient to cause a com-
plete or partial deposition of load resulting in the
building up of long diagonal bars (Photo No. 16,
Ioxhibit 145), paralleling approximately the thread
of the velocity (Dent, Vol. VII, p. 1219). The
assumption that these crossing bars, more especially
those composed of the finer materials, are con-
tinually changing their size, shape, and location is
logical when it is considered that not only does the
position of the thread of the current change ap-
preciably with cach change in flow, but also during
low stages when changes in flow are minor, the
material ent from the lower side bars drifts along
to be deposited in the wider cross sections at the
crossing bars. Dent (Vol. 7, p. 1222) says:

This bar (crossing) would ordinarily be
built up during any freshet. It will occupy
the same general position cach year, but its
form may be entirely different from year to
year.

The bars which form along the inside of the
bends, the general character of which has been
shown by large-scale surveys (Exhibit 76), fall in
three general types. IFirst, the bars that are par-
tially awash during low-water periods; second, ex-
tensive sand bars having an average height of 4 to
6 feet above the water; and third, the willow-
covered bars and benches ranging 12 to 15 feef in
Lieight.

The bars that are practically awash at the lower
stages are the result of the lowering of the velocity
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in the cross section next to the inside of the bends
resulting from eddies and backwater. The material
making up these bars is so fine that their surfaces
can be seen to be in constant motion. The particles
shift and move around with the smallest disturb-
ances in the water. The material in these bars is
so fine that the pressure of the little finger was fre-
quently sufficient to sink out of sight the 8-foot
sounding rod which was one-half inch in diameter.
It is clearly evident that these portions of the river
bed are, accurately speaking, in a constant state of
change caused by all changes in velocity due either
to change in stage or ripples and waves caused by
wind.

The sand bars which lie between 4 and 6 feet
above the water are apparently formed during
ordinary floods. Between such floods they are sub-
ject to minor changes as a result of the gradual
washing away of their edges where exposed to the
current, the gradual building along their down-
stream slopes, and surface changes resulting from
wind movement. It is Hoyt’s conclusion that (Ex-
hibit 75, page 67) many of the changes occurring
at the crossing bars during low and medium stages
are a result of the gradual wearing away of these
low bars. The formation of the higher willow-
covered bars or benches is not so easily analyzed.
These bars or henches, which extend probably for
one-half the distance through the canyon, form the
flood channel limits for all exeept the most extraor~
dinary floods. It is evident that they are composed
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of sediment brought into the canyon section, and
their height above the normal water surface indi-
cates that such deposits could have been laid down
only during the most extreme floods.  All ordinary
floods cut these banks rather than add to their
height. It seems evident, therefore, that these
enormous flats or, in reality, bars, many of which
contain from 1 to 5 million cubic yards, are the
result of extreme floods and that except for side
cutting and surface erosion they are fairly perma-
nent for long periods of time. Their presence may
also be explained as a result of a change in flow
conditions resulting from changes in climate. In
the canyon sections we therefore have three degrees
of permanency:

First, the bed of the low-flow channel of which
the crossing bars are a part which, to speak accu-
rately, is constantly shifting as the result of a rear-
rangement of the finer materials of which it is made
up and of the constant addition of material brought
into the section both in suspension and as bed load.

Second, the sand bars which lic from 1 to 5 feet
above the water at low-flow stages and which arc
fairly permanent for periods between ordinary
high-water stages. Such minor changes as take
place consist of the gradual cutting and sloughing
off along the edges and changes in surface config-
uration due to wind.

Third, the large willow-covered flats which are
permanent for long periods hetween exceptionally
high floods except for spasmodie cutting along their
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edges during ordinary flood periods and by surface
erosion,

It is roughly cstimated that the amount of
canyon fill in these bars, including only that part
lying above the bed of the river, ranges from ahout
1,200 acre-feet to the mile in stretches where small
bars predominate to 3,000 acre-feet to the mile in
stretchies where bars similar to the Tuxedo Bar,
mile 23 (Plate 33, Exhibit 76), predominate. An
estimate of 1,000 acre-feet to the mile for the 93-
mile streteh would be conservative, or a total of
95,000 acre-feet which does not include an unde-
termined amount which may be over 100 feet deep.
This amount represenis very roughly the canyon
fill befween the San Rafael River and the mouth
of the Green River, which is now subject to change.
Enormous amounts of sediment which may easily
exceed 25,000,000 cubic yards per vear are heing
carried into the canyon as the result of erosion in
the whole area tributary to the Green River.
‘Whether the Green River is now transporting to its
mouth all the material brought in is a matter of
speculation. It is doubtful if information is avail-
able that would demonstrate conclusively whether
in the long run the channel is aggrading or de-
grading. The Green River, through the greater
part of its course between the town of Green River,
Utah, and the mouth of the San Rafael River and
in all its course below the mouth of the San Rafael
River, is flowing in a channel of unconsolidated

- ———
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material which, within the limits of the rock walls,
is unstable.

Photographs as follows show the nature of the
exposed bed, bars, and banks from which it can be
seen that conditions can not bhe permanent:

Exhibit 77, photos. Nos. 37, 38, 42, 48, 49, 54, 55,
58, 61, 62, 64. 116, 118, 119, 120, 121, 122, 123, 124,
125, 127, 128, 129, 130, 131, 132. 134, 135, 137, 138,
139, 140.

Exhibit No. 10, the plan and profile show that in
this stretch the average slope is only 1.17 feet to the
mile,

It is evident that at times the velocities are so
low that large quantitics of sediment shown to be
carried by Green River past Green River, Utah,
are temporarily deposited in the river bed. Secien-
tific and other testimony shows that such deposits
oceur primarily along the insides of bends and in
the straight stretches between bends. The reason
for this has already been described, based on studies
by Hoxt, in Exhibit 75, and by oral testimony of
Col. Dent and others, and is a subject on which most
students of river hydraulics agree. Testimony
offered by the State attempted to prove that with
frequent operation of boats a chaunel could be
maintained through these hars. Such a contention
is contrary to scientific observations. Sawyer
states (Vol. 20, page 3693) it looked to him as if the
entire bottom of Green River was moving out.

Additional testimony showing the shifting char-
acter of the bed of Green River is contained in the
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record, as follows: IToyt (Vol. 1, page 159 to 173,
Vol. 2, pages 184-200) ; Lumnsden (Vol. 4, page
672) ; Kolb (Vol. 5, page 827) ; Blake (Vol. 5, page
954) ; Galloway (Vol. 8, page 1058) ; Edwards (Vol.
11, page 1953) ; Sawyer (Vol. 11, page 2119) ; Me-
Donald (Vol. 12, page 2195) ; Loper (Vol. 13, page
2408) ; Newby (Vol. 17, page 3259); Yokey (Vol.
18, page 3425); Richardson (Vol. 20, page 3692);
oyt (Vol. 23, page 4124); Ross (Vol. 24, page
4233).

Colorado Liver from the mouth of ihe Green to
Moab.—TExcept at The Slide and perhaps one or
two isolated localities, the Colorado River between
Moab and the mouth of the Green River flows in a
canyon fill of unconsolidated shifting sand and silt.
(Exhibit 75.) The limits of horizontal shift are
fixed by the adjacent roek walls and talus slopes,
but between these limits the river meanders simi-
larly to the Green. Any onc of the bars shown on
Plates 30 to 33 (Lxhibit 76) could, with a few
changes in general dimensions, be used to illustrate
bars along the Colovado. Roughly, there are about
2.7 acres of low exposed sand bars to the mile along
the Colorado compared to about 1.4 acres to the
mile along the Green below the San Rafacl. This
ratio would probably hold truc for the submerged
crossing bars. All side and crossing bars arc noted
with appropriate symbols on the river-survey maps,
Plates 44, 45, and 46. (Toxhibit 78.) Outstanding
bars with shallow depths were observed at Mile
3.5, 4, 4.9, 7.8, 10, 11.8, 14, 16.5, 19.5, 21, 21.5, 22, 28,
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29.5. 31.8, 33.8, 36.5, 39, 40, 43. 46.5, 48.5, 49.5, 50,
50.6, 53.9, 54.2, 54.4, 55.5, 56, 57. 59. 61, 62, 62.8,
G+.4, and 64.8. Most of these hars are in straight
stretches of the river and there is every reason to
believe that under the same flow conditions they
maintain about their same relative position. How-
ever, long periods of uniform flow are unusual and
with variable flow the unstable condition of crossing
hars previously discussed will prevail. Without
exception the channel depths across these bars are
shallow. The most common channel depths at the
bends and between the bars ranged from 3 to 5
feet.

The drainage arvea tributary to the Colorado
River below Moab is approximately twice as large
as the area .contributing to the Green below the
mouth of the San Rafael. Courthouse Wash and
Mill Creck, discharging into the Colorado River in
the vicinity of Moab, and Kane Spring Wash,
Lockhart Creek, Indian Creck, Salt Creek, and Red
Lake Canyon coming in below Moab, all drain ex-
tensive arveas subjeet to erosion. The load carried
by these tributaries during floods may have pro-
duced a considerable amount of the canyon fill, be-
cause there is indication that durving such periods
they may fill channels 100 feet wide and 10 feet or
more deep with a velocity sufficient to roll and
otherwise move large boulders. About 40,000,000
cubic yards of sediment may pass Cisco during a

vear.
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Photographs as follows show the nature of the
exposed bed, bars, and banks betsween Moab and the
mouth of the Green River:

Exhibit 77, Photographs Nos, 70, 71, 75, 77, 84,
86, 150, 151, 133, 155, 156, 158, 160, 163. 165, 167. 1G8.
A complete description of the temporary naturc of
the typical side sand bar is deseribed on page 71,
Exhibit 75, and plate 36 of Exhibit 76.

Testimony of Virgil Baldwin, who has made more
boat trips on Colorado River below Moal than all
the rest of the witnesses put together, proves con-
clusively that conditions on the Colorado River are
similar to that alrcady described on the Green
River and that the river throughout, exeept at The
Slide, flows over unstable, shifting, unconsolidated
mass of sand and silt so spread out that the channel,
if any, is obseured.

Dent (Vol. 7, page 1227) deseribes the Colorado
River as very changeable between its rock walls.

Richardson (Vol. 20, page 3692) describes shift-
ing character of the bed of Colorade River at its
junction with the Green River.

Additional testimony with reference to the shift-
ing character of the bed of the Colorado River
downstream from Moab is contained in the record
as follows: IToyt (Vol. 2, page 210); Prommel
(Vol. 6, page 1034) ; Baldwin (Vol. G, pages 1166.
1180, 1184) ; Galloway (Vol. 6, page 1035) : Cleary
(Vol. 16, page 2926); Edwards (Vol. 10, page
1909) ; Dugan (Vol. 16, page 2992) ; Ross (Vol, 24,
page 4307) ; Baldwin (Vol. 29, p. 5074),
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Colorado River

Througl Cataract Canyon—No cvidence has
been introduced to show that there is decided shift-
ing of river hed in this streteh. Iolb, who has
been through this streteh twice, testified to always
looking cach rapid over before running it the sce-
ond time, since there is often a rearrangemeunt of
the boulders and rocks in the rapids. No one per-
son had made a sufficient number of trips or obser-
vations in Cataract Canyon to be in a position to
testify conclusively that changes of great magni-
tude occur in the cataract section.

Glen Cangon Section.—The most exact informa-
tion relative to the shifting character of the bed of
Colorado River in the Glen Canyon section, exeept
at those scetions where gravel bars or bedrock oe-
cur, is contained on Plate I1I-A and Plate III-A of
Exhibit 82A. These cross sections are based on
actual ohservations of depth made by engineers
of the U. S. Geological Survey in connection with
their determination of daily discharge. They show
conclusively that scour and fill amounting to as
much as 17 feet has occurred in the 1iver bed and
that the average scour and fill across the entive
cross scction has amounted to 12 feet. Plate ITT-A
especially shows the rapidity with which the river
has scoured as shown by a change of 5 feet in two
days.

Col. Dent, Loper, Rust, Stanton, and others have
also described the sand waves on the Colorado
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River espeeially below the mouth of the San Juan
River. Their description by Stanton following
observation made below Lees Ferry, I'ebruary 23,
1890 (Exhibit 176), is especially illuminating.

February 25, 1890, 2.30 p. m. Look ahead
thinking we saw a rapid. We start at 2.38
and again stop at 2.41 to see great rapid
ahedd, and when we get to it find only roliing
waves. When we stopped to look ahead at
2.30" p. m. we thought we saw a bad rapid
alicad on left side. When we got ahead a
little on shore there was nothing in sight but
swift smooth water.

We started ahead again and ran 5 minutes
when all three of us, Hislop, Travers, and
myself, saw again a heavy rapid with brealk-
ing waves ahead. We land with great diffi-
culty and walk down the talus, hut there is
no-rapid. We walk ahead 2 mile to where
the waves are breaking, and, after studying
them for some time, find that it is an iimmense
body of water moving down the river from
what we suppose to be a great cloudburst
above. We watch them carefully and the
waves rise up gradually as they move down
the river to 12 to 15 feet high, and the whole
width of the river (150 to 200 feet wide), and
then break upstream just as a huge breaker
at sea. A half dozen of these rise and roll,
break with a great roar, and then they sub-
side and the water settles down. The same
movement is repeated a little distance down
-and then further and further. Now they
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begin again opposite us and the whole opera-
tion is gone through with again. This occurs
at regular intervals, and as these waves are
of such force the bends in the river so sharp,
dnd the current so' swift on actount of the
rise, it i’ difficult to land to sés the rapids
abead. T fehy we may be drawn’ifito'one of
these swells' just as we dapprogch a rapid,
and, 1nable to get ott of it, Be carried over
the rapid with it. This, T believe, would
be utter destruction to the boat and thie men’s
lives. Hence, I conclude to stop where we
are till morning belicving that the ‘‘tidal
wave' will stibside and not thinking it right
to run such a risk without more thought.

It is bhard to imagine the force and gran-
deur of this phenomena. The greatness of
the strecam, the height and width of the
waves, the narrow canyon, the towering
walls. our perfeet helplessness on the water,
our boats like little chips tossed from one
side to the other, turned round and round
and perfectly unmanageable, and it is some-
thing to inspire awe and caution. We go
into camp 91 on the right bank.

Hite (Vol. 20, page 3574) deseribes the building
up and washing away of bars in a few heurs by the
rising and falling water.

Chenoweth (Vol. 21, page 3895), in oral testi-
mony, showed where a bar at tlie mouth of Halls
Creek sufficient to form a rapid with a 5-foot drop,
had disappeared éntirely between July and Septem-
ber, 1921. Oral testimony by Loper and others in
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the record as follows, who are most familiar with

the character of the river bed, shows that changes
of large magnitude frequently occur:

Blake (Vol. 5, page 907) ; Clark (Vol. 10,

Ppage 1732) ; Stone (Vol. 10, page 1768) ; Ed-

wards (Vol. 10, page 1923) ; McDonald (Vol.

12, pages 2174, 2196); Rust (Vol. 12, page

2266, sand waves, page 2272); Loper (Vol,

13, pages 2363, 2370, 2405, sand waves, pages

2403, 24306) ; Freeman (Vol. 14, page 2590,

sand waves, page 2390); Johnson (Vol. 17,

page 3070); Bennett (Vol. 17, pages 3204,

3218); Chaffin (Vol. 17, page 3278, Vol. 18,

page 3304) ; Chenoweth (Vol. 21, page 3895) ;
Fowler (Vol. 22, page 3967).

San Juan River

Chinle Creck to mouth.—Plate V-A of Exhibit
82-A and cross section introduced by Love (Bx-
hibits 495 and 496) show the unstable character of
the bed of the San Juan River and the rapidity with
which such changes take place. Miser, in the pub-
lished San Juan report (Exhibit 56, page 58)
shows that the river flows on unconsolidated ma-
terial that may be 50 feet deep. Love (Vol. 21,
page 3829) shows by Exhibits 495 and 496, cross
sections based on actual soundings, scour and fill
amounting to 6 feet.

Miser (Exhibit 56, page 58):

Perhaps no great amount of material is

permanently deposited, for the highest
floods, such as that of October, 1911, when
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the river is said to have reached a stage of
50 feet in the narrower parts of the canyon,
may pick up and move all the material down
to bedrock at many if not most places. The
impinging and grinding of the transported
material against the bedrock floor wears
away the solid rock. In consequence of this
wearing away process the canyon is deep-
ened at times of high floods. During the re-
cession of such floods mueh of the débris
load is deposited and thus partly fills the
canyon. Between such floods much débris
is added from time to time by the river and
other contributing sourecs.

According to Hoyt (Exhibit 86, page 12) as much
as a million cubic yards of bed may be moved in a
mile stretch of San Juan River during a flood

period.
Miser (page 60, Exhibit 56) :

San Juan River, being confined between
closely spaced cliffs in most parts of its can-
von, does not have alluvial plains in such
parts. WWhatever alluvial material is pres-
ent cceurs beneath the bed of the river and
as short, unsubmerged bars. Alluvial plains
of small extent occur only in the open
stretehes like those near Clay Hill Crossing,
Piute Farms, and Zabn’s Camp. There the
river has wide braided channels and narrow
alluvial stretehes over which the main chan-
nel frequently shifts position, especially dur-
ing floods.

00801—30——8
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Miser (page 61. Exhibit 56):

Mueh of the sand that is present dlong the
river is being continually moved down-
strecam. It is piled up in shifting ripple and
rill-marked bars. Some of the bars are ex-
posed as small and large areas adjacent to
the river, and some rise above the water as
islands. but others ave submerged for depths
ranging from a small fraction of an inch to
perhaps many feet. Sand underlies the bed
of the river for long distances. Ifor example,
Loper and I, in towing a boat upstream from
the mouth of Piute Creek to Spencer Camp.,
a distance of 16 milcs, waded the river with
bare feet the entire distance and encountered
gravel and boulders at only two or three
places; only a few shoals were so deep that
they could not be waded.

The sand, on account of its fine grain, is
generally firm and compact enough for a
person to walk on its surface; though in do-
ing so he causes wavelike movements in the
sand around him and is likely to sink into
it if he retraces his steps. Quicksand is
usually confined to the lower ends of the sand
bars where it is being piled continually by
the river and where it has not yet had time
to beecome compact. The deepest quicksand
encountered by members of the party was
not more than waist deep.

Miser (page 63, Exhibit 56):

The boulder bars at the mouths of Piute
Creek and some other creeks extend entirely
across the river channel, suggesting that the
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rushing flood-swollen, and houlder-laden
waters of such tributaries dashed completely
across the channel and filled it with boulders.
TFor the river to he so powerless under such
circumstances, its velocity and also probably
its volume must have been far exceeded by
the velocity and volume of the tributary.

Testimony in the record as follows shows the ex-
{reme unstability of the bed of the San Juan
River
Jones (Vol. 3, page 375) ; Adams (Vol. 3, page

424); Nielsen (Vol. 3, page 447); Butts (Vol. 3,

page 552) ; Hxde (Vol. 4, pages 598, 621) ; Spencer

(Vol. 4, page 704) : Wetherill (Vol. 9, page 1609) ;

Zahns (Vol. 11, pages 2038, 2079, 2080) ; Allen (Vol.

12, pages 2241, 2254) ; Loper (Vol. 12, pages 2315,

2323) ; Harshberger (Vol. 13, page 2508) ; Menden-

hall (Vol. 19, page 3508); Miser (Vol. 21, pages

3760, 3768).

In addition to the shifting deseribed, the move-
ment of the bed of the river in sand waves is shown
to be of common occurrence. These waves have
been deseribed by Loper, Miser, Hite (Vol. 20,
page 3627), and others, as ranging in height from
3 to T feet (Photo, Ex. 314 to 318) often so close
together that the ordinary rowboat would cut
across two of them at the same time. They are
associated only with streams which are heavily
laden with silt. Tierce in Water Supply Paper
No. 400 (IExhibit 59) describes their appearance
on the San Juan as follows:
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At one moment the stream is running
smoothly for a distance of perhaps several
hundred yards. Then suddenly a number
of waves, usually from six to ten, will ap-
pear. They reach their full size in a fow
seeonds, flow for about two or three minutes,
then suddenly disappear. Often, for per-
haps half a minute before disappearing, the
crest of the waves goes through a combing
movement, accompanied by a roaring sound.

Miser, in Ixhibit 56, reports the oceurrence of

sand waves whenever the river was 2 feet or more:

above normal and states that during such periods
the party stayed off the river.

CONCLUSION

The characteristics of these rivers in Utah are
such that neither Richardson nor Col. Dent, who are
shown to be familiar with river systems throughout
the United States (Vol. 20, p. 3098 and Vol. 7,
p. 1246, know of any other comparable rivers.
The characteristics are plainly such that the use, in
Utah, in the past for purposes of navigation bas
been exceptional, unusual, and confined to irregular
periods. Those same characteristies will prevent
futurc navigation. ‘“A greater capacity for prac-
tical and beneficial usc in commerce is cssential to
establish navigability,”* Oklahoma v. Texas, 256.
TU. 8. 574, 591.
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VII
ANCIENT AND EARLY NAVIGATION
The Colorado River above Lees Ferry, Arizona, the Green
Riv?r, gnd the San Juan River have no history of carly
navigation
In determining the question of the navigability
of a river, ancient and carly navigation is entitled
to great weight.  This is necessarily so, because, in
the carly history of this country there were few
overland routes.  Lxplovers, fur traders, mer-
chants, and immigrants were forced whenever pos-
sible to use rivers as highways for trade and travel.
Early navigation was given serious consideration
in the case of “The Montello” (20, Wall. 430)
wherein it is said at page 440:

It is true, without the improvements by
loeks, canals, and dams, Fox River, through
its entive length, could not be navigated by
steamboats or sail vessels, but it is equally
true that it formed, in connection with the
Wisconsin, one of the earlicst and most im-
portant channels of communication between
the Upper Mississippi and the lakes, It was
this route which Aarquette and Joliet took
in 1673 on their voyvage to discover the Mis-
sissippi; and the immense fur trade of the
Northwest was carried over it for more than
a century.

The court also quotes at page 440, from Smith in
his History of Wisconsin (Vol. 1, page 81) as
follows:
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At this time (1718) the three great ave-
nues from the St. Lawrence to the Missis-
sippi were, one by the way of the Fux and
Wisconsin Rivers, one by the way of Chi-
cago, and onc by the way of the Miami of
the Lakes, when, after crossing the portage
of three leagues over the summit level, a
shallow stream led into the Wabash and
Ohio.

In the case of Economy Light (& Power Company
v. United States, 256 U. S., 113, navigability of the
Desplaines River was under consideration. In the
course of its opinion the Supreme Court points
out that as early as 1675 there was the use of the
rivers by fur traders (page 117):

But both courts found that in its natural
state the river was navigable in fact, and
that it was actually used for the purposes of
navigation and trading in the customary
way, and with the kinds of craft ordinarily
in use for that purpose on rivers of the
United States, from early fur-trading days
(about 1675) down to the end of the first
quarter of the nineteenth eentury. * * *
During the period mentioned the fur trade
was a leading braneh of commerce in the
western territory, and it was regularly con-
ducted upon the Desplaines River. Sup-
plies in large quantity and variety, nceded
by the early scttlers, also were transported
over this route between Chicago and St.
Louis, and otlier points. Canoes and other
boats of various kinds were employed, hav-
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ing light draft but capable of carrying sev-

eral tons each, and manned by crews of six

or cight men. The route was navigated by

the American IFur Company regularly dur-

ing a period of years down tc about 1825,

after which it was disused because the trade

had receded to interior portions of Illinois

that could Dbe reached more conveniently
with horses.

In cach of the above cases, carly navigation was

one of the principal points upon which the court

based its opinion.

The opinion of the United States Cireuit Court
of Appeals for the Seventh Cireuit in the same case,
discusses in more detail the carly navigation of the
Desplaines. Sce Fconomy Light & Power Co. v. .
United States. 236 Fed. 792. At page T98, the

court said:

No doubt other instances of its use may
properly be inferred. It was employed by
the American Fur Company down to 1825,
and then abandoned for other routes. The
trial judge found, as the record shows, that
there is no evidence of actual navigation
within the memory of living men, and there-
fore there would be no present interference
with navigation by the building of the pro-
posed dam. But it was held that the cvi-
dence shows the Desplaines a navigable water
of the United States, preserved as such by
the legislation of Congress.

In the early davs the fur trade was a lead-
ing branch of commerce in the Western



114

world, and this trade was one of the charac-
teristies of the Desplaines River. Large
quantities of supplies of various kinds
needed by the settlers in a new country were
also transported over the Desplaines during
the same period in boats of the size and ¢har-
acter then commonly used in river commeree :
this transportation being carried on hetween
Chicago, St. Louis, and other points.
Canoes of several tons burden were used:
some were 35 feet long Ly 6 feet wide, some
33 feet long by 4% feet wide, worked by pad-
dles and occasionally a sail, and had a erew
of cight men, carrying as much as 6,000
pounds of freight as well as 1,000 pounds of
provisions. The pirogues were manned by
six or seven oars; the bateaux were larger
than the pirogues; the Durham boats were
heavy freight eraft, 60 feet long, 8 feet wide,
2 fect deep, with a capacity of 15 tons, draw-
ing 20 inches of water.

In contradistinetion to the above-mentioned cases,
no such extensive ecarly use appears in the Red
iver case, Oklahoma v. Tezas, 238 U. S. 574: or in
Brewer-Elliott O « Gus Compuny o al. v, United
States et al., 260 U. 8. 77.

An inguiry, therefore, into the ancient and early
usecs of the Green, Colorado, and San Juan rivers
becomes pertinent.

Indians and cliff dwellers

Practically every rviver in the United States
which is navigable has a history of early naviga-
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tion which antedates the coming of the white man.
This is true of the TTudson. the Ohio, the Missour,
the Columbia, and many others,

The history of the world demonstrates that
wherever rivers are suitable for the operation of
boats, primitive man has used them for that pur-
pose. (Lewis R. Freeman. Vol. 14, p. 2570.)

Hisrorical writings indicate that no Indians ever
used the San Juan River as a highway of travel.
Nonc of the early settlers ever saw or heard of the
Indians traveling this river in boats. (Vol. 3, pp.
365, 428, 445.)

The method of navigation used by the Indians in
the United States ranged from the birch bark canoe
used by the northern Indians to the log dug-outs
used by the Indians of the southern states.
(Bureau of American Ethnology, Bulletin No. 30,
Vol. 1 p. 156.)

The inhabitants of the lower regions of the
Colorado River used a crude reed boat or raft for
the purpose of crossing the river. (See ¢“The
Colorado River,” page 13, by IFrceman, Ioxhibit S1;
“The Romance of the Colorado River,” page 30, by
Dellenbaugh, Exhibit 13.)

It secms certain that no Indian ever attempted
to operate a hoat ou the section of the Colorado
River in Utah, or upon the Green River. No relies
have been found which indicated the use of boats
by the Indians. When Major Powell entered upon
his first expedition in 1869 and his second expedi-
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tion in 1871, no Indian guides were available who
knew anything about the river. (Freeman, Vol.
14, p. 2570.)

The Navajo Indians inhabited that part of Utah
bordering on the San Juan and Colorado rivers.
The Navajos were skilful artisans. They were
masters of design, weavers, and workers in silver.
(Bureau of American Ethnology, Bulletin No. 30,
Vol. 2,p.40.) They made no boats and used none.
Susceptibility to navigation must to a degree be
measured by the wants of man. The Indians’ de-
sire for travel never at any time placed a boat on
any of the rivers in question. Their modes of
travel were overland. The necessity of travel ex-
isted. The creative abhility was present, hecause
Indians in other parts of the United States far less
advanced than the Navajos made and used boats
for travel when living near rivers susceptible to
navigation. Nonnavigation by the Indians of the
rivers in question, when considered in the light of
the scientific evidence as to the character and habits
of the rivers, leads to the conclusion that such non-
use was from lack of suseceptibility to navigation.
(Vol. 9, p. 1557.)

Early history

The mouth of the Colorado River was discovered
in the year 1539 by Francisco de Ulloa. (“‘The
Colorado River,” by Freeman, Ex. 81, page 4;
““The Romance of the Colorado River,”’ by Dellen-
baugh, Ex. 13, page 7.)

~—
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The exploration of the Colorado River, however,
was not complete until the first Powell expedition
in 1869. Other explorers had scen the Colorado
River, but none had attempted its exploration above
the Grand Canyon to any great extent.

The early events in conneetion with the Colorado
River are found in Dellenbaugh’s ““The Romance
of the Colorado River,”” Chapters 1 to 5, inclusive;
“The Colorade River,”” by I'reeman, chapters 1
and 2, aud are, briefly, as follows:

1540: Hernando de Alarcon proceeded wp
the Colorado, probably to a point 100 miles
above the mouth of the Gila River.

1540 : Melchior Diaz explored the Colorado
River and surrounding country in the viein-
ity of the Chocolate Mountains.

1542: Cardenas discovered the Grand
Canyon. .

1605: Onate, Governor of New Mexico,
journeyed from the mouth of the Willlams
River to the Gulf.

1618 Zalvidar reached the Colorado River
at a point near Marble Canyon.

1680 to 1711: Padre Kino touched the
Colorado River at numerous points in the
‘southern half of Arizona.

1744: Sedelmair crossed the Colorado
River at the mouth of the Williams River.

1768 to 1776: Garces made several expedi-
tions to the Colorado River from the mouth
of the Little Colorado to the Gila River.

1776: Padre Escalante explored the coun-
try in the neighborhood of the San Juan
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River. Setting out from Santa Fe, New
Mexico, hie exploved a large portion of the
State of Utalh and oun his return Jjonruey to
Santa Ife, New Mexico, erossed the Colorado
River at the Crossing of the Fathers (about
40% miles north of Lees Ferry, Arizona).
This expedition has an important bearing
upon navigation and will he referred to
later.

1779 to 1781: Several explorations were
made by Garces in the ncighborhood of
Yuma, Avizona. (Water Supply Paper.
395, p. 16, Ex. 58.)

Expedition of Padre Francisco Escalante and the Old
Spanish Trail

In the year 1776 Escalante sct out from Santa Fe,
New Mexico, to seek a route to Monterey, Califor-
nia. (Freeman, The Colorado River, p. 29, Exhibit
81.)

Santa Fe was the most important Spanish town
north of the Rio Grande River. Monterey was the
most important Spanish town in California. Tt
was highly desirable to conneet these two towns in
order that trade and travel might pass casily be-
tween them.

Escalante crossed the San Juan River near the
point where, at the present time, it first mects the
north line of New Mexico. From this point the
expedition proceeded northward and crossed the
Grand or the Colorado River near the mouth of
the Dolores; thence northwesterly and crossed
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the Green River near the foot of Split Mountain
Canyon, Utah. Irom there it moved southwesterly
to a point in the neighborhood of the Virgin River,
then turned easterly and eventually crossed the
Colorado River, at a point designated as the Cross-
ing of the Fathers, and returned to Santa Fe, New
Mexico. (Vol. 9, p. 1560.)

This expedition is extremely important on ac-
count of its bearing upon the susceptibility of the
rivers in question to navigation.

The prime object of the expedition was to estab-
lish a linc of communication between Santa TFe,
New Mexico, and the California Spanish towns.
The Spaniards were expericnced explorers and
were builders of empires. They were skilled in the
operation of boats. They never used any boats on
the Green, Colorado, or San Juan Rivers. Later
an overland trade route from Santa Fe to Califor-
nia was established, known as the Old Spanish
Trail.

Between the point where the Old Spanish Trail
erosses the San Juan River and the mouth of the
Virgin River there were 700 miles of continuous
river and the Spaniards discarded the river route
as unsuitable for travel. The trail erossed the
Grand River near the present town of Moab.
From the point where it crossed to the mouth of
the Virgin River, there were 600 miles of continu-
ous river and this river also was discarded as a
means of travel. The trail erossed the Green River
at the present town of Greenriver, Utah, and from
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this point to the month of the Virgin River there
were 660 miles of continuons river and the rivev
route was again discarded.

From the crossing of the Green River, the trail
proceeded overland to a point near the mouth of the
Virgin River through a country whiel was rough,
broken, and barren and offered obstacles to over-
land travel unequaled in any section of the United
States. (See Exhibit 221, Vol. 9, pp. 1567-3.)

Subsequent to Escalante's explorations, Wolfs-
kill, Jedadiah Smith, and others used the overland
route from Santa Ife, New Mexico, to Monterey and
the other Spanish towns in California. History
does not disclose that any person ever attempted to
operate boats upon any of the three rivers for the
purpose of traveling or transporting goods from
Santa e, New Mexico, to California.

The Old Spanish Trail appears upon all of the
old maps. (Sce Exhibit 54; Dellenbaugh, Ixhibit
14, page 95; Vol. 9, p. 1561.)

Hispanic American Historical Review, Vol. IV,
No. 3, August, 1921,

The fur traders in Utah

The fur trade was the ‘“‘big business™ of the
West. The fur trader played an important part in
the exploration and the civilization of the western
country.

The fur-trading business necessarily carried the
trader into the wildest parts of the United States.
The success of the fur trade depended largely upon
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transportation. It was neeessary for the fur
trader to bring in his articles of trade and as ex-
changes were made, to transport his furs out of the
wilderness.

In every section of the country, each large river
played its part in the fur trade. The history of
this country discloses that the fur traders, by Dur-
ham hoats, by flat boats, and by canoes, traversed
the Mississippi, the Missouri. the Ohio, the Fox, the
Wisconsin, the Desplaines, and the Columbia Rivers.
[Sach of those rivers was recognized as an important
link in transportation between civilization and the
fur-producing wilderness. The Colorado, the San
Juan, and the Green rivers were never so used.

As early as 1825 General Henry Ashley estab-
lished fur-trading posts at several points on the
Green River above Greenviver, Utah, Ashley was
at the head of one of the largest fur companies in
North America. His operations were comparable
with those of the Hudson Bay Company.

Ashley attempted an expedition upon the Green
River for a few miles and his hoat was wreclked.
Had the Green-Colorado River been a navigable
stream. Ashley would undoubtedly have trans-
ported his furs by way of the Green-Colorado
River to the Gulf of Lower California aud from
there by sbips to the New York or the London
markets.

Ashley and the other fur traders discarded the
Green-Colorado River as a means of travel and
chose in preference to transport their furs across
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the Rocky Mountains to convenient points upou
the Missouri River and from there to the City of
St. Louis, from which point their furs eventually
rcached the castern markets.  (Vol. 9, p. 1670.)
These men were cxperts upon the subjeet of
western transportation and their nonuse of the
Green and Colorado Rivers for trade and travel
must be counted against the navigable capacity of
the rivers. See Dellenbaugh, Exhibit 13, page 108;
Freeman, Exhibit 81, page 82.
Chittenden says in The American Fur Trade of
the Far West (Francis P. Harper, N, Y., 1902) :
It was the trader and trapper who first
explored and established the routes of travel
which are now and always will be, the
avenues of commerce in that region. (P.9,
Preface.)

Expedition of John C. Fremont

General John C. Fremont occupies a peculiar
position in the history of the West. He was known
as the “Pathfinder’’; he was an Army officer and
a man of cducation.

The purpose of his expedition was to discover,
investigate, and report what was in the country.
General Fremont, by reason of his education and
his profession, knew the importance of transporta-
tion for trade, travel, and military expeditions.

He saw the Green River at various points. He
undoubtedly knew of the existence of the Colorado
River, and vet at no place does any commentator
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upon his expeditions suggest that General Fremont
ever thought of using the Green or Colorado Rivers
as bighways of travel to California. (Fremont and
49, from ‘“‘The Romance of the Colorado River,”

~ by Dellenbaugh, Chapter 6, Exhibit 13.)

Expedition of W, U, Manly

In the year 1849, V. L. Manly and some com-
panions set out from a point near Green River,
Wyoming, in an old seow ferryboat, twelve feet
long and six feet wide, in an attempt to reach
California. The expedition was abandoned near
the mouth of the Uinta River and from that point
Manly and some of the party continued overland
to California. (*“The Romance of the Colorado
River,” page 132, by Dellenbaugh, Exhibit 13;
“The Colorado River,”” Chapter 6, by Freeman,
Exhibit 81.)

This expedition is important on the question of
navigation for two reasons.

1. Because it came at a time when the gold rush
was on for California and when any route to Cali-
fornia which lessened the labor of the overland
journey across the Great Basin was eagerly sought.

2. Because it gave to the world definite knowl-
edge of the sections of the Green River actually

traveled by Manly.
06891—30——10
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The Mormons

In the year 1847 the Mormons settled in the vicin-
ity of the Great Salt Lake. Almost immediately
the church leaders commenced the establishinent of
the towns, known technically in chureh history as
“stakes,”” in southern Utal in the vicinity of the
Colorado River.

The Mormon settlements in Utah were separated
from the outposts of civilization on the Missouri
River by fifteen hundred miles of hard, tedious
travel over plains, deserts, and mountains. During
the early years of the Mormon settlements it was
necessary for them to obtain their supplies by this
overland route. Their numbers were constantly
being increased by converts made in the castern
part of the United States and in many of the Euro-
pean countries. Under the plan of the chureh, it
was contemplated that all of these converts should
eventually come to Utah for the purpose of becom-
ing permanent residents.

To the Mormon, thercfore, the problem of trans-
portation was of vast importance.

The gold rush was on in California. Ships left
the European ports and the castern ports of the
United States for California practically daily.
Many boats carried their freight and passengers to
the Tsthmus of Panama, where they passed over-
land to the Pacific coast and then proceeded by
hoats to the California towns.
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Had the Colorado River any possibilities as a
navigable stream, most certainly it would have been
so used by the Mormon church.

The history of the Mormon church indicates
that as early as 1847 the Spanish trail was
known to the Mormons and used by them as a travel
route to California for the purpose of obtaining
secds, secedling trees, and other necessities of a
pioneer country. (Exhibit 626, page 1.)

Subsequent to the year 1847, the records of the
church disclose that there was considerable travel
between Salt Lake City, Utah, and California. The
road to California started at Salt Lake City, Utah,
and went down through central Utah and swung
west and passed out of Utah near the Virgin River.
The road was a long, bard trip, which was attended
by considerable difficulty on account of the rough,
barren, uneven country through which it passed.

Several roads led from Salt Lake City to various
points on the Green River. A road led from Salt
Lake City across the Green River at Guuomison’s
Crossing, which is the present site of Greenriver,
Utah. There was another road which led from
Salt Lake City to the mouth of the Uinta River.

It was at that point that Major Powelil, on his sec-
ond expedition, left his party and went to Salt Lake
City. (Dellenbaugh, Exhibit 14, pp. 66 and 67.)
The road from Salt Lake City, which crossed at
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Gunnison’s Crossing, was traveled by the Mormons
iri their settlement of Moab in the year 1855. (See
TExhibit 625.)

The road leading from Salt Lake City to Cali-

fornia was not only used by the Mormons for the .

purpose of bringing in supplics, but was used as a
Government post road and also by immigrants and
gold scekers. :

The most authentic history of the use of this road
is found in the records of the Mormon Church. The
pertinent excerpts were collected by Mr., Dellen-
baugh and are found in Exhibits 621, 622, 623, 624,
and 626.

Tn addition to the through travel between Salt
Lake City and California, it was necessary for the
Mormons to maintain communications with their
settlements in southern Utah. The aforementioned
exhibits disclose that the Mormon Church never at
any time used the Green or the Colorado Rivers in
Utah for the purpose of trade-and travel.

The Union Pacific Railroad was completed in
1869 and at that time the Colorado River ceased to
interest the people of Utah further as a highway
of commerce.

While it is true that no complete exploration of
the Green and the Colorado rivers had been made
prior to the time of the Powell Expedition of 1869,
yet the exploration of the Mormons in that part of

127

U.tah which lies east of the Green and Colorado
Rivers below the town of Greenriver, Utah, gave
them a familiarity with the lands adjacent to the
river, No Church record discloses that any of
these sections of the river were ever used by the
Mormons as highways of travel.

As early as 1853 a trading expedition proceeded
from Santa Fe, New Mexico, to Salt Lake City.
The record of this expedition shows that it crossed
the Grand River (now the Colorado River) about
twenty-five miles below the mouth of the Dolores.
They proceeded from this point and crossed the
Green River near the present town of Greenriver,
Utah. (See pages 6 and 7, Exhibit 622.)

In 1854, at the direction of Governor Young, a
party left Springville, Utah, to explore the south-
eastern part of Utah. The travels of this expedi-
tion necessitated the crossing of the Green, Grand
(now the Colorado), and San Juan rivers. The ob-
ject of the expedition was to aseertain if southeast-
ern Utah contained any lands suitable for settle-
ment.

Tlder W. D. Huntington, in charge of the trip,
reports upon the character of the land, the condi-
tion of the roads, cliff dwellings, and other items
of interest. (See pages 7 to 10, Exhibit 622.) At
no place does he suggest navigation of any of the

rivers.
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The following year the Mormon Church sent out
a mission to settle the country in and about the
present site of Moab. The leaders in charge of this
expedition left Great Salt Lake City for Manti in
the spring of 1855. Manti was the place sclected
for the assembly of the expedition.

This expedition started at Manti and proceeded
in an eastward direction to the Green River, appar-
ently traveling the Old Spanish Trail. The whole
expedition was ferried across the Green River in

the early part of June, during the usual period of

high water. The Grand River (now the Colorado
River) was apparently crossed near the present
site of Moab. The expedition was driven out by
the Indians in September of the same year and
returned to Manti by the same route. (Sec Ex-
hibit 625.)

Between the years 1865 and 1874, a Mormon mis-
sionary by the name of Jacob Hamblin, conducted
various missions to the Indians from the town of
Kanab.

It is recorded that the Ferryboat at Lees Ferry
was used by the Mormon missionaries for crossing
at various times subsequent to the year 1871, (See
page 26, Exhibit 621.)

Jacob Hamblin was also at the Crossing of the
Fathers in 1875. (See page 27, Exhibit 621.) It
is also recorded that Hamblin crossed at Lees Ferry
as early as 1864. (Page 28, Exhibit 621.)
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The Mormon settlements on the San Juan River
in the vieinity of Bluff in 1879 have an important
bearing upon the question of the navigation in the
San Juan River. The settlements in the vieinity
of Bluff were preceded by the eomprehensive ex-
ploration of the surrounding country, the year pre-
vious to the settlement. The entire country was
critically examined by the exploring party for the
purpose of ascertaining the nature and extent of
the land which might be susceptible to farming
purposes. The exploring party also examined the
conntry for the purpose of finding a suitable
route to bring in the settlers.  (Sec Kumen Jones,
Tr. Vol. 3, p. 363.)

A scttlement expedition was organized at Cedar
City and an appropriation sccured from the Legis-
Jature of $5,000 to build a road into the San Juan
countrv. The church also made an appropriation
for the same purpose. (Page 5, Exhibit 620.)

The expedition had a boat which was launched
on the Colorado River in the neighborhood of Hole-
in-the-Rock, Ttisrecorded that the hoat was stuck
in some shallow rapids and it was neither possible
to float down nor to row up the river and the bhoat
was abandoned. (FPage 6, IExhibit 62C.)

The difficulties encountered in building the road,
the character of the country traveled and the length
of time it took to complete the journey are all re-
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corded in the records of the Church and arc set
forth in Exhibit 620.

After the advance expedition had reached the
vicinity of Bluff, several of the members started
back to Hole-in-the-Rock on New Year's day, 1880.
(Exhibit 620, page 12.) The return to Hole-in-the-
Rock was entirely overland.

During the succeeding years, several parties
traveled to and from Hole-in-the-Rock and Bluff,
There is no suggestion any place in the Chureh his-
tory of any attempt to move any of these expedi-
tions either up or down the San Juan River by
boat.

The record of the scttlement of the San Juan
River country, as disclosed by Exhibit 620, shows
that the overland travel from Hole-in-the-Rock to
Bluff was accomplished by overcoming stupendous
difficulties.

It is impossible to escape the conclusion that, had

the San Juan River the slightest capacity for navi- -

gation, it would have been so used by the Mornmon
settlers. In all the history of the towns on the
San Juan River, no merchant ever brought in any
supplies by way of the river. The San Juan set-
tlements were supplied by wagon trains from Santa
IFe, New Mexico; Durango, Colorado; and, later,
Thompson Springs, Utah, (Vol. 4, pp. 600, 605,
702; Vol. 3, p. 506.)
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Early War Department Expedition

In 1857, the Secretary of War directed Lit.
Joseph C. Ives to explore the Colorado River. Lt.
Tves’s report is Exhibit 12.

Licutenant Wheeler, United States Topographi-
cal Bngincer, conducted an expedition up the Colo-
rado River in 1871. Xis report is Ixhibit 73.

Lt. Ives and Li. Wheeler did not agree on the
precise point that might be regarded as the head of
practical navigation. But the disagreement is im-
material, for both fixed it as far below Lees Ferry.

See also Freeman, Exhibit 81, Chapter

XI, p. 252;
Dellenbaugh, Exhibit 13, Chapter X1I, p.

294,
Stanton survey, 1389-1890

During the period May 25, 1889, to March 24,
1890, Robert B. Stanton, Chief Lngineer of the
Denver, Colorado, Canyon, and Pacific Railroad
Company, and a member of the Amcrican Society
of Civil Engincers. made a survey of Green and
Colorado Rivers from Green River, Utah, to
Needles. California. for the purpose of determin-
ing the feasibility and cost of building a railroad
paralleling the river through the canyon. (Survey
Exhibit 175.) It is significant that throughout the
canyon section his location contemplated the
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“stealing from the river,”’ or, in other words, the
constrnetion of a roadbed on material blasted into
the river channel (Ficld Notes, Exhibit 176.
Labyrinth Canyon notes of May 25, 1889: Still-
water Canyon notes of May 29; Catavact Canyon
notes of June 14; Narrow Canyon notes of June
22; Glen Canyon notes, Junc 29, December 27.)
As soon, however, as he rcached a scetion of the
river far below Lecs Ferry he recognized that the
method of construction nsed ahove would interfere
with navigation,

Stanton, without a doubt, was a competent en-
gineer, thoroughly familiar with problems of trans-
portation. Ie had personally been over every foot
of the Green and Colorado Rivers between Green-
river, Utah, and the mouth of the Virgin River.
On the sections of the rivers here in question lie
saw no navigable possibilities, present or future,
because his plan of railroad construction in that
section contemplated a permanent roadbed built
upon material blasted into the river.

Stanton’s field notes (Exhibit 176) of his expedi-
tion were kept with meticulous care from day to
day. They arc a model of engineering detail.  The
experience of. this expedition, as recorded by Stan-
ton in the field, demonstrates the absolute unfitness
of the Green and Colorado Rivers in Utah as high-
ways of commerce.

Nims, Kane, Edwards, and MacDonald, survivors
of the Stanton expedition, were witnesses, and their
oral testimony corroborates Stanton’s field notes.

[

P N
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Nims, Vol. 7, p. 1381, Vol. 8, p. 1428;
Kane, Vol. 11, p. 1982; Edwards, Vol. 10, p.
1892, Vol. 11, p. 1948: McDonald, Vol. 12, p.
2150. (See Pliotos, Exhibits 179 to 220;

Ixhibits 174, 177, 178.)

Stanton’s subsequent actions support the con-
clusions drawn from his ficld notes.

On his second expedition, his boats and supplies
were shipped by rail to Greenviver, Utah, e did
not launch his boats at Greenriver, hut hauled them
overland to the Colorado River, at the mouth of
Crescent Creek, via Hanksville and launched them
there. (Vol. 10, p. 1895.)

In 1899 when he was engaged in placer mining
in Glen Canyon, he shipped a big launch to Flag-
staff by rail and thence overland to Lees Ferry and
had it with three other boats rowed and towed
upstream to Hite. (Vol. 20, p. 3612.)

In 1899 when he was constructing a large dredge
on the Colorado River, he actually built a road in
to the river and hauled tons of machinery to the
river overland.  (Vol. 12, p. 2202.)

Stanton knew the rivers from experience, and his
failure to use them for transportation leads to but
one coneclusion—not navigable.

Small boats and rafts on the Grand (Colorado) River

Information concerning any early navigation
upon the Grand is meager.

Freemaun records Samuel Adams travelled the
Grand River in 1869. The Colorado River, Ex. 81
Chapter IX, p. 201.
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Xendrick surveyed Stanton’s Railroad from
Grand Junction, Colo., to the Junction with the
Green River in 1889. The Colorado River, Ex.
81, p. 294.

Kane was on the Grand in 1888 in a raft. Vol
11, p. 1983, and McDonald in 1888, Vol. 12 p. 2161.

The experience of these persons on the river sug-
gest no possibilities of use of this section of the
river as a highway of commerce.

The Powell expeditions (1869, 1871)

The expeditions of Major J. W. Powell of 1869
and 1871 descended the Green and Colorado Rivers
from Green River, Wyoming. The first expedition
ended at the mouth of the Virgin River; the second
at the mouth of the Kanab. The reports of these
expeditions arc complete. The personnel of the
expeditions included geologists, engineers, and to-
pographers. At no place in the diaries of the mem-
bers of the expeditions or in the official reports is
there any suggestion indicating navigable possibili-
ties of the rivers in Utal. On the contrary, the
progress of the expedition was so impeded by
rapids and sand bars, that the conclusion iz non-
navigability.

Powell Ex. 51.

Dellenbaugh. The Romance of the Col-
orado River. Ex. 13.

Dellenbaugh. A Canyon Voyage. Ex. 14.

Dellenbaugh, Oral Testimony, Vol. 9, p.
1514.
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Thompson, Diarv Ex. 627.
Jones, Diary, Ex. 628,
Bishop, Diary, Ex. 629.

Best expedition of 1891

J. B. Best was in charge of prospecting party
which left Greenriver, Utah, July 10, 1891, The
boats used (Vol. 10, p. 1905) and the experience
of the party were similar to those of the Stanton
party.

Edwards, Vol. 10, p. 1905.
Kane, Vol. 11, p. 2001.

McDonald, Vol. 12, p. 2164,
Photo Exhibits 222 to 262.

The steamer “The Major Powell” (1891)

In the year 1891, a steamboat was launched at
Greenriver, Utah, known as The Major Powell,
(Photo. Ex. 474, 5, 6.) The boat was run dowa the
river as far as Wheeler’s Ranch, about 20 miles
below Greenriver, Utah, and there abandoned by
the owners. (Vol. 10, p. 1916.)

-In the spring of 1893, William H. Edwards and
some associates leased this boat from the owners
for the purpose of taking tourists down the river.
(R. Vol. 10, p. 1916.) The boat was approximately
35 feet long, 8-foot beam, and drew 18 inches of
water (R. Vol. 10, p. 1917), and was equipped with
an upright boiler with two 6 FIP. engines connected
to twin screws.

Mr. Edwards and his associates made the neces-
sary repairs upon the boat, and, in the month of
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April, 1893 (IR. 1920), started down the river on a
trial trip. M. Edwards was an experienced river-
man. In order to assist them in the opervation of
the boat on the return trip and upon other trips,
Bdwards made marks upon the canvon walls to in-
dicate the points where bad sand bars and other
obstructions might be encountered (R. vol. 10, p.
1919).

The boat was equipped with a block and tackle
for the purpose of assisting it off sand bars by mak-
ing a line fast to the shore. (R. Vol. 10, p. 1920.)

The boat encountered numerous sand bars on the
down trip and finally reached a point about a quar-
ter of a mile above the first rapid in Cataract Can-
yon. At this point, the boat turned around and
returned to Wheeler’s Ranch.

The trip upstream was not quite as difficult as
the one downstream, because in many cases the boat
could be backed off the sand bars. (R. Vol. 10, p.
1921.) The boat was tied up at Wheeler’s Ranch,
and no attempt was made to take it into the town
of Greenriver, because, as described by Edwards,
he ‘*did not think it possible to get it (the boat) up
there; too much rock and rough water.” (R. Vol.
10, p. 1922.)

A second trip was made down the river about
ten days later and practically the same difficulties
were encountered as upon the first trip. Edwards
testified (R. Vol. 10, p. 1923) that while the river

- was higher on the second trip, it had shifted the
bars so that neither the markings nor the informa-
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tion gathered upon the first trip was of much assist-
ance to him in operating the boat.

On the second trip, the boat again returned to
Wheeler’s Ranch (R. Vol. 10, p. 1924) and was tied
and abandoned there. The engincs and boilers on
the boat were taken off and used in connection with
a plant at Greenriver, Utah. The hull of the boat
was abandoned. (R. Vol. 10, p. 1923.)

The history of this beat is important on the ques-
tion of navigation because it was an enterprise un-
dertaken commercially and undertaken at the in-
stance of the Rio Grande Western Railroad. (R.
Vol. 10, p. 1925.) It was the first and only attempt
to operate commercially upon the Green River,
prior to the admission of Utah as a state. The ex-
periment resulted in failure and the failure was due
principally to those physical characteristics of the
river which always will prevent the successful
operation of boats.

Placer mining on San Juan River prior to 1896

During the gold rush in the San Juan River in
1892, some of the placer miners used flat-bottomed
rowboats, drawing a few inclics of waler. The
boats werc used principally for crossing and re-
crossing the vivers. There were a few boats which
came downstream from Bluff, Utah, but none ever
went up to Bluff. The trips downstream were ac-
complished only by overcoming difficulties with
rapids, sand waves, rocks, and bars. At times,
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the river did not have sufficient water to float a
boat. (Vol. 12, P. 2313.) The extent of the use
of boats, the difficulties in operation, and the pur-
poses for which used are set forth in the testimony
of the following witnesses:
Loper, Vol. 12, p. 2312 et seq. ;
Raplee, Vol. 3, p. 462 et seq.;
Mendenhall, Vol. 19, p. 3454 et scq.
Most of the supplies taken into the placer sec-
tions went in overland by pack animals or wagons.
Nielson, Vol. 3, p. 444;
Harshberger, Vol. 13, p. 2502.
The use of boats was temporary and vanished
with the bursting of the gold boom.

Placer miners in Glen Canyon prior to 1896

For approximately 7 or 8 years prior to 1896,
placer mining was carried on in Glen Canyon. A
post office was established at Hite, Utah, on the
Colorado River at the mouth of North Wash in
1889. (Vol. 20, p. 3567.) All of the mails and
supplies were brought in overland via Hanksville.
Greenriver, Utah, was considered generally as the
railroad connection. These placer miners used
flat-bottomed rowboats frequently to take supplies
down the river from Hite. On trips down the
river considerable difficulty was encountered with
rapids and sand bars. The upstream trips were
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accomplished only by rowing and towing. The
physical characteristics of the river and the
method of operation of boats during this period
are deseribed hy—

Homer J. Hite, Vol. 20, p. 3560 ct seq.

John . Tite, Vol. 20, p. 3603,

Lou M. Chaffin, Vol. 17, p. 3264 ct scq.;

Vol. 18, p. 3298.

Homer J. Hite deseribes (Vol. 20, p. 3564) a raft
loaded with mining machinery which was taken
from Hite to Ticaboo Bar, 18 miles, and also the
difficulties in freighting the machinery in from
Greenriver. It was necessary to wait for high
water before starting the raft. (Vol. 20, p. 3615.)

The population of the canyon was small and
probably never at any time cxeceded 100.

The use of boats by the placer miners wag a tem-
porary expedient. It was neither substantial nor
permanent. The operation of boats and rafts was
hazardous. It never atany time rose to the dignity
of commercial navigation.

Edwards’s dredge

In the year 1895 William H. Edwards (Vol. 10,
p. 1933) was placed in charge of a dredge located
on the Green River eight miles below the town of
Greenriver. It was capable of handling about one
vard of gravel per minute. All of the machinery
for this outfit, consisting of a good many tons, was

06891 —30——10
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brought down overland on the west side ol the
viver. The dredge was set up on the cast side of
the river, and all of the machinery was forded
across the river in the months of September and
October. The dredge employed about 20 men.
(R.1934.) The dredge consisted of two 100 horse-
power boilers, a steam engine, and clectric gener-
ator. The boilers consumed from 5 to 8 tons of coal
per day (R. 1935), which was all brought down by
wagon overland from Greenriver, Utah. Coalisa
commodity which is casily transported on water
on scows. Edwards knew the river and this no
doubt was the reason he preferred overland

transportation.
Overland transportation used

TIn the carly days of Utah. the demand for cheap
transportation existed. Ireight and passengers
were ready fo travel the river if travel were pos-
sible. The hardships of overland travel were
stupendous. The roads were rough, the country
barren, and both travelers and animals suffered
from heat and thirst. In the parts of the United
States where none of these hardships existed, rivers
were used for trade and travel. Kven necessity
could not transform the Green, Colorado, and San
Juan in Utah into highways of commerce over
which trade and travel could pass in the customary

modes.
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VIIX
COMMERCIAL EXPERIMENTS AND MINOR BOATS

Boa.ting experiences on the Green, Colorado, and San Juan
Rivers demonstrate that these rivers in Utah possess
none of the attributes of highways of commerce

Physical characteristies which prevent these riv-
ers from meeting the test of navigability in fact
have alrcady been discussed. But, aside from
these physieal deficiencies, the actual experience of
men with boats upon the rivers completes the pie-
ture of nounavigahility. Before considering the
testimony with reference to boating experience on
these rivers, the decisions should be examined in
order to ascertain the correct principles for meas-
uring the navigability of rivers. A river, in order
to be navigable, must possess in its natural condi-
tion a use or a susceptibility of use which will con-
stitute the viver a highway of commerce over which
trade and travel ave or may be conducted in the
customary modes of trade and travel on water.
Commerce in boats must be of a substantial or a
permanent character. It can not be a commerce
which is temporary, precarious, and unprofitable;
neither does a theoretical commerce meet the test.
The principles of navigability were laid down in the
case of The Daniel Ball, 10 Wall. 557; and in that
case the evidence showed that the Grand River in
Michigan was of such capacity that it was “‘capable
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of bearing a stecamer of 103 tons hurden loaded with
merchandise and passengers.”’

Navigability was discussed in The Montello, 20
Wall,, 430. The question in that case was whether
or not the Fox River was navigable and the evi-
dence showed that, since the year 1675, the river
had been used as a highway of commerce by fur
traders, merchants, and others for trade and travel
into the western country. The Court followed the
rule laid down in The Daniel Ball, supra, and said
at page 441 as follows:

It would be a narrow rule to hold that in
this country, unless a river was capable of
being navigated by steam or sail vessels, it
could not be treated as a public highway.
The capability of use by the public for pur-
poses of transportation and commerce af-
fords the true criterion of the navigability
of a river, rather than the extent and manner
of that use. If it be capable in its natural
state of being used for purposes of com-
merce, no matter in what mode the commerce
may be conducted, it is navigable in fact,
and becomes in law a public river or high-
way. Vessels of any kind that can float
upon the water, whether propelled by animal
power, by the wind, or by the agency of
steam, are or may become, the mode by
which a vast commerce can be conducted,
and it would be a mischievous rule that
would exclude either in determining the
navigability of a river. It is not, however,
as Chief Justice Shaw said, ‘‘every small
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creek in wkich a fishing skiff or gunning
canoe can be made to float at high water
which is deemed navigable, but, in order to
give it the character of a navigable stream,
it must be generally and commonly useful to
some purpose of trade or agriculture.”’

In United States v. Rio Grande Dam & Irriga-
tion Co., 174 U. S. 690, the Rio Grande River in

New Mexico was held nonnavigable. The Supreme

Court applied the rule of The Daniel Ball and
The Montello, and, in the course of its opinion,
said (page 699):

Obviously, the Rio Grande within the
limits of New Mexico is not a stream over
which in its ordinary condition trade and
travel can be conducted in the customary
modes of trade and travel on water. Its use
for any purposes of transportation has been
and is exceptional, and only in times of
temporary high water. The ordinary flow
of water is insufficient. .

The Daniel Ball and The Montello cases wera
followed by the case of Leovy v. United States, 177
U. 8. 621. It wassaid (at page 632) as follows:

It is a safe inference from these and other
cases to the same effect, which might be cited,
that the term ‘‘navigable waters of the
United States,’” has reference to commerce
of a substantial and permanent character to
be conducted thereon.

The bayou was held not navigable.
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The cvidence in this case showed that hoafs of
from 25 to 30 tons capacity and drawing 3% feet
of water had passed through the Bayou in question,
and that this had continued for a number of yeavs.
The particular instances and conditions under
which boats were operated, taken from the tran-
seript of the record, are included in an appendix
to this brief and printed on pages 219-221.

In Harrison v. Iite, 148 Fed., 781, 783, 7S¢, the
Cireuit Court of Appeals for the Eighth Cireuit,
speaking through Judge Hook, said:

To meet the test of navigability as under-
stood in the American Law a watercourse
should be susceptible of use for purposes of
commercce or possess a capacity for valuable
floatage in the transportation to market of
the products of the country through which it
runs. It should be of practical usefulness to
the public as a public highway in its natural
state and without the aid of artificial means.
A theorctical or potential navigability, or
one that is temporavry, precavious, and un-
profitable, isnot sufficient. While thenaviga-
ble quality of a watercourse need not be con-
tinuous, yet it should continue long cnough
to be useful and valuable in transportation;
and the fluctuations should come regularly
with the seasons, so that the period of navi-
gability may be depended upon. Mere depth
of water, without profitable utility, will not
render a watercourse navigable in the legal
sense, so as to subjeet it to publie servitude,
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nor will the fact that it is sullicient for pleas-

ure hoating or to enabhle hunters o fishermen

to float their skiffs or canoes. To be navi-

gable a watercourse must have a useful ca-

pacity as a public highway of transportation.
Of the evidence the Court said (p. 787):

Witnesses testified that in times of high
water there had been no snceessful naviga-
tion of it in recent years, exeept with a gaso-
line Jaunch drawing but a few inches of
water, and with canocs, skiffs, and dugouts
of the hunters and fishermen; that it is not
being used to float the products of the fields
and forest to market, and can not be profit-
ably and successfully used for that purpose.

The evidence in that case disclosed that the river
had been used by duck hunters, by licensed steam-
boats, lumber and log rafts and by mevchants.  The
particular instances of the operation of hoats, taken
from the transeript of the record. are printed in
an appendix to this brief on pages 227, 228,

In the case of Noril American Dredging Co. x.
Mintzer, 245 Fed. 297, the Court of Appeals for the
Ninth Cireuit. in deelaring the nonnavigability of
the San Pedro Canal. eited with approval the above
quotation from the case of Harrison v. Fite.  The
Court of Appeals adopted the findings of the Dis-
trict Court on the question of fact, and these are set
forth in Mintzer v. North American Dredging Co.,
242 Fed., 553. It appearsin that ease that the par-
ticular channel in question was never used or re-
garded as navigable for any speeics of water craft
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other than for duck boats and punts for hunting

and fishing (p. 557). However, some of the nrop-
erty adjacent thereto had been acquired by the
Standard Oil Company and on a few occasions
power boats and scows of light draft were taken up
through the San Pablo Creek or Canal and cn-
tered this chaunel on flood tide carrying supplies
to the Standard Oil Company, but it was found
that, excepting periods of high tide, it was imprae-
ticable to usc the channel for navigation without
deepening it.

The Circuit Court of Appeals for the Sixth Cir-
cuit, in the case of Toledo Liberal Shooting Com-
pany v. Eric Shooting Clud, 90 Fed. 680, speaking
through Circuit Judge Lurton, and concurred in by
Circuit Judge Taft, said (page 682):

At no time is the greater part of this
marsh susceptible of supporting ‘‘com-
merce’’ in any reasonable sense of the term.
That the water stands permanently, and that
it has a deep opening into Lake Erie, does
not establish that this shallow body of water
is capable of sustaining commerce, or is
burdened with a public use. It is nothing
more or less than a marsh opening into the
lake. To be navigable in law, it must be
navigable in fact; that is, capable of being
used by the public as a highway for the
transportation of commerce.

None of the characteristics of commercial
navigability are shown here. It is the
natural feeding ground of the duck and other
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water fowl. In their pursuit by canoe and
flat-bottomed ducking boats the water may
be navigated. That iz not commerce and
proves nothing., The same test would con-
vert every pond and swamyp capable of float-
ing a boat into a navigable stream or lake.
This bay is not a highway, never has been,
and mever can be. At the common law the
term “‘navigable” had a technical meaning
and was applied to all streams or bodies
of water in which the tide cbbed and flowed.
All such waters were public. That defini-
tion is not applicable in this country, and all
waters are held navigable in law, and sub-
jeet to a publie use, which are by their char-
acter capable of use as highways, for pur-
poses useful to trade or agriculture. It is
the capability of being navigated for useful
purposes which is the test.

See appendix, page 228, for boats operated on
the waters in question.

In the case of Guif & I. Railway Company of
Tezas v. Davis, 26 T. (2d) 930, the court bhad
under consideration the navigability of a stream
known as Mud Bayou. In arriving at the con-
clusion that the bayou was nonnavigable, the court
said:

The application of this point of view to
this case makes its solution easy. There has
not been, and is not now, any commerce on
Mud Bayou. No stretch of the most vivid
imagination can envision conditions under
which it will be in its natural state an aid to
commerce.
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In that case it was admitted that there had been
no navigation upon Mud Bayou, but it wns also
admitted that boats of light draft could conduct
commerce over it, should there be a commoreial
demand.

In discussing this phase of the case (page 933),
the court said;

Upon these authorities defendants declave
that, since the facts establish, as they do,
that there is water enough in Mud Bayou to
support water-borne commerce in boats of
light draft up to the railroad bridge and
above, if there were any to go there, and that
this Mud Bayou empties into East Bay
Bayou, East Bay Bayou into East Bay, and
EBast Bay into the Gulf of Mexico, so that
the stream in question has conneetion, im-
mediate and practical, with a rccognized
highway of commerce, interstate and for-
eign, a finding is required that, though it has
not in the past heen navigated, and is not
now being navigated, it is a navigable
stream, because it is capable of use hy the
public for the purposes of transportation and
commerce, whenever such transportation
and commerce become available.

Plaintiffs, on the other hand, while ad-
mitting that as a matter of fact boats of light
draft could conduet commerce over Mud
Bayou and beyond the bridge, if there was
any commerce actual or potential, to be con-
ducted, declare that while the presence of
sufficient water in the stream to support
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water-borne commerce is important, where
the evidence shows that there is commeree in
esse or in posse to be conducted, it is of no
significance where the facts establish not
merely that there is no commerce and bas
been no commeree, but in all probability
there will in fact never be any, and this they
sav they have affirmatively established.
Plaintiffs say that the rule has never heen
hetter stated than in Harrison v. Fite (C. C.
A.) 148 F. 788, quoted with approval in
North American Dredging Co. v. Mintzer,
(C. C. A.) 245 F. 297, 309. That plaintiffs
are right in insisting, where a stream has
never been impressed with the character of
navigability by past use in commerce, that
commerce actually in esse or at least in all
reasonable possibility in posse is essential
to navigability, I think can not be doubted.

The case is also important because it deals with
future capability of navigation upon a stream on
which no navigation existed or had existed prior to
the trial of the case. The case was affirmed in 31
F. (2d) 109.

In Lconemy Light & Power Co. v, United States,
256 U. 8. 113, the court had under consideration the
navigability of the Desplaines River. The court
applied the test of navigability laid down in The
Daniel Ball and The Montello, but that river had
behind it 150 vears of history as a navigable stream
and had been regularly and commerecially used for
trade and travel. The history of the navigation of
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this stream is set out in detail in the opinion of the
Circuit Court of Appeals. See Fconomy Light :
Power Co. v. United States, 256 Tred. 792.

In the case of Oklahoma v. Texas, 258 U. S., 574,
the navigability of the Red River between Okla-
homa and Texas was before the Supreme Court.
The Court reached the conclusion that the river was
nonnavigable, saying, at page 591:

We conclude that no part of the river
within Oklahoma is navigable and therefore

that the title to the bed did not pass to the
State on its admission into the union.

There had been some sporadic attempts to navi-
gate the Red River commercially and these are set
forth at page 589 of the opinion.

Lanesport, Arkansas, which is near the
Oklahoma boundary, has been the usual head
of navigation; but for several years hefore
railroads were extended into that section,
boats of light draft carried merchandise up
the river to the mouth of the Kiamitia and
other points in that vicinity and took out
cotton and other produets on the return trip.
This occurred only in periods of high water,
and was accomplished under difficulties. In
very exceptional instances boats went to the
mouth of the Washita, where some had to
await the high water of the next season be-
fore they could return. When the railroads
were constructed this high water or flood
navigation ceased. That was between 1875
and 1880. :
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According to many witnesses, whose
knowledge of this part of the river rcaches
back for a long period, the depth of the
water at ordinary stages has come to be less
than it was from 1830 to 1870, when they
first knew it. Portions of the banks have
been swept away and sand in great quanti-
ties lhas been brought downstream, making
the river wider and shallower than at the
time of the navigation just mentioned.

Additional information as to the kind, character,
and purpose of boats actually used on the Red
River have been digested from the abstract of the
record and are set forth in pages 205-219 of appen-

dix to this brief.

It also appears from the opinion that Congress
had from time to time appropriated large sums of
money to improve the river. A practical commer-
cial use for navigation as distinguished from a the-
oretical or an exceptional use, impressed the court
as a test of navigability (page 591).

While the evidence relating to the part of
the river in the castern half of the State is
not so conclusive against navigabhility as that
relating to the western section, we think it
establishes that trade and travel neither do
nor can move over that part of the river, in
its natural and ordinary condition, accord-
ing to the modes of trade and travel custom-
ary on water; in other words, that it is
neither used, nor suseeptible of being used,
in its natural and ordinary condition as a
highway for commerce. Its characteristics
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are such that its use for transportation has
been and must be exeeptional and confined
to the irregular and short periods of trmpo-
rary high water. A greater capacity for
practical and beneficial use in commerce is
essential to establish navigability.

This case is important in determining the issue
of navigability in the case now before the court be-
cause, as has previously been pointed out in this
bricf, the Red River has physical characteristies,
which impede navigation, similar although in a
lesser degree, to those of the Colorado, Green, and
San Juan rivers, and for the further reason that
the attempts at navigation and actual navigation
upon the Red River far exceeded anything which
has ever been done, attempted, or hoped for on the
Green, Colorado, and San Juan rivers.

In the case of Brewer-Elliott Oil Co. v. United
States, 260 U. 8. 77, the court had under considera-
tion the navigability of the Arkansas River. In de-
ciding that the Arkansas River was not navigable
in Oklahoma above the Grand River, the Court said
at page 86:

A navigable river in this country is oune
whieh is used, or is susceptible of being used
in its ordinary condition, as a highway for
commerce over which trade and travel arc or
may be conducted in the customary modes of
trade and travel on water. It does not de-
pend upon the mode by which commerece is
conducted upon it, whether by steamers, sail-
ing vessels, or flat boats, nor upon the difficul-
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ties attending navigation, hut upon the fact
whether the river in its natural state is such
that it affords a channel for useful commerce.

The attempts to navigate the Arkansas River ave
set out in more detail in the opinion of the District
Court. (Sce U. S.v. Brewer-Elliott 01l & Gas Co.,
249 Fed. 609; S. C. 619.) Other attempts at navi-
gation have been digested from the record and
printed in the appendix to this brief. pages 221-223.

The physical characteristics of the Arkansas
River ave not unlike those of the Red River. It
also appears from the testimony that large sums
of money had bheen appropriated by the Govern-
ment to improve navigation upon this river.

In United States v. Iolt State Bank, 270 U. S,
49, 56, the rule of navigability was reaffirmed in this
language:

The rule long sinece approved by this
Court in applying the Constitution and laws
of the United States is that streams or lakes
which are navigable in fact must be regarded
as navigable in law; that they ave navigable
in fact when they are used. or are suseeptible
of being used. in their natural and ordinary
condition. as highways for commerce, over
which trade and travel are or may be con-
ducted in the customary modes of trade and
travel on water; and further that maviga-
bility does not depend on the particular
mode in which such use is or may be had—
whether by steamboats, sailing vessels or flat-
boats—nor on an absence of oceasional diffi-
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culties in navigation, but on the faet, if it
be a fact, that the stream in its natural and
ordinary condition affords a channel fov
useful commeree,
The chavacter of the commerce on the river is

stated as follows (p. 57):

Mud River, after passing through the lake,
connccted at Thief River with a navigable
route extending westward to the Red River
of the North and thence northward into the
British possessions. Merchants in the sct-
tlements at Liner and Grygla, which were
several miles up Mud River from the lake,
used the river and lake in sending for and
bringing in their supplies.

For additional evidence of navigation on Mud
River see appendix, pages 223-227.

With the above principles of law in mind, evi-
dence with refcrence to boats on the Green, Colo-
rado, and San Juan rivers will be cxamined.

¢“The Undine”

In 1901, a pretentious boat named T'he Undine
was launched at Greenriver, Utah. This boat had
an 8-foot beam and was about 48 feet in length (R.
4244); draft 14 inches loaded (Vol. 24, p. 4210).
It was a coal burner, equipped with marine engines
and propelled by a paddle wheel on the stern.
(See photograph, Exhibit 121.)

This boat was put on the river strictly for com-
mercial purposes and the general plan was to oper-
ate the boat between Greenriver and Moab and to a
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proposed sanitarium which was to be built near the
head of Cataract Canyon. (Vol. 24, p. 4214)

About half way between Greenriver, Utah, and
the mouth of the San Rafacl, the steamer hit a
large rock which punched a hole in the side of the
boat. The boat again started on its way, and, be-
tween the mouth of the San Rafacl and the mouth
of the Green River, and also between that point,
and the town of Moab, its progress was impeded by
sand bars,  (Vol. 24, p. 4213.)

The boat was equipped with block and tackle and
poles and from time to time lines were run ashore
and made fast to rocks and trecs for the purpose
of getting the boat off the sand bars. (Vol. 24, p.
4213, 4216.) The boat at last reached the town of
Moab. The Undine was taken a few miles above
Moab, where the boat was wrecked while attempt-
ing to ascend the riffles. (Vol. 5, p. 967; Vol. 29,
p. 5121.) It was abandoned at the place wrecked.

Ross, who testified concerning the Undine, had
muceh experience on the rivers, and his testimony
may be consulted as to the difficulties encountered
in the operation of boats. (Vol. 24, p. 4216.)

“The City of Moab,” later “ The Cliff Dweller ”

In May, 1905, there was launched at Greenriver,
Utah, a boat, The City of Moab, 50 feet long, 16 or
18 feet wide, with a draft of from 12 to 14 inches,
equipped with marine engines, and costing approxi-
mately $15,000. (Vol. 4, page 665.) The boat was

put in commission for the purpose of transporting:
00801—30——11
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freight and passengers between Creenriver, Utab,
and the town of Moab, on the Colorado River.
(R. 666; Vol. 17, page 3243.)

The boat encountered all kinds of difficultics on
its initial downstream trip. There were many
groundings between Greenriver, Utah, and the
mouth of the San Rafael (R. Vol. 4, p. 726), and
between the mouth of the San Rafael and the
mouth of the Green River groundings werc con-
stantly made upon the sand bars (R. 727).

The boat was equipped with poles, pulleys, and
ropes (R. 667) and the ropes were frequently made
fast to the shore, in order to assist the boat off the
sand bars. During the entire trip, a pilot went
ahead and made soundings, in order to ascertain the
best water (R. 672).

After the boat reached the mouth of the Green
River, it attempted to go up the Colorado River,
but was unable to get past The Slide. The boat
then turned avound and started back up the Green
River.

On the trip up Green River, the same difficultics
were encountered with sandbars. The boat was
finally gotten up as far as Wolverton’s Ranch (Vol.
4, page 734) and was tied at that point. The own-
ers and crew proceeded from that point by wagon
to the D. and R. G. Railroad, and returned to their
homes by rail (R. 673).

The experience of this boat has an important
bearing upon navigation because it was a scrious
attempt to utilize the Green and Colorado rivers
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for trade and travel, The trip was made during the
month of May. The stream flow during that month
is Jarger than in any of the other months of the year
with the exception of June and possibly July.

The owners of the boat were not satisfied with
their first experiment and caused the boat to be re-
modecled (Vol. 4, page 735) and equipped with a
stern wheel and steam boilers. (Vol. 18, pp. 34053,
3409.) It was renamed The Cliff Dwellcr.

The trip in the remodeled hoat was made down-
stream to Valentines Bottom and at this point the
fuel was getting low and the owners decided to
return to Greenriver, Utah. '

The difficulties encountered by the boat on the
second trip were practicallv the same as on the
first trip. (Vol. 4, pages 737 to 740, Vol. 27, p.
4921.) The boat was finally gotten back to a point
about a half mile below Greenriver, Utah (R,
740), where it was dismantled by the owners and
shipped to Great Salt Lale.

“The C. . Spencer”

The largest boat which was ever put in operation
(in 1911-12) upon the Colorado River was the C. I1.
Spencer. This hoat cost approximately $30,000.
(Vol. 16, p. 3010.) It was 92 feet long, had a
beam of 25 feet and drew from 18 to 20 inches of
water light. (Vol. 16 p. 3007.) The boat was
launched at the mouth of Warm Creek, Utah.
It was purely a commercial enferprise and was to
be used for the purpose of transporting coal from
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the mouth of Warm Creck to a large dredge imme-
diately opposite Lees Ferry. (R. Vol. 14, p. 2600;
see photographs, Exhibits 11D (Photo. 296), 416,
467, 468, 469.) The boat made two round trips to
Lees Ferry. It was then taken down to Lees Ferry
and was tied up. It madc no further trips. (Vol.
16, p. 3019.) It eventually sunk at Lees Ferry.

The Spencer was operated with great difficulty
and in order to prevent the boat from spinning
around in whirlpools and getting onto sand bars,
it was necessary that it come down stream back-
wards and drag a onc hundred foot chain made out
of five-eighth-inch iron. (Vol. 16, p. 3027.) Com-
mercially, the boat was a failure.

The same company also had a 40-foot boat with
a 6-foot beam equipped with a 40-horsepower gaso-
line engine, known as the Violet Lowise. (Vol. 16, p.
3022.) This boat was operated in and about Lees
Ferry and made one trip to Warm Creek. It broke
loose at Warm Creek during a flood following a
rain and drifted down below Lees Ferry. Johnson
roped it, placed it on a sled, and with 5 or 6 yoke
of oxen dragged it back to Lees Ferry. The boat
was abandoned on the shore. (Vol. 16, p. 3021 to

3024.)
The same company had a steel boat, 23 feet long

with a !-foot beam cquipped with a 35 or 40 horse-
power gasoline engine. The silt in the river burned
out the bearings. The boat was eventually placed
on the shore and not used further on the river.
(Vol. 16, p. 3025.)
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The history of the C. II. Spencer is important be-
cause all of the testimony shows that between
Warm Creck and Lees Ferry the viver is deeper
and freer from obstructions than in any other por-
tion of the river above Lees Ferry. If the hoat
could not be suceesstully operated in that streteh
of the river, it could not be operated on any other
section of the Green, Colorado, or San Juan rivers
above that streteh.

The barge of the Moab Garage Co.

In the year 1925, the Moab Garage constructed a
flat-hottomed barge 15 feet wide and 75 feet long,
with pointed bow, and stern wheel. The barge
drew approximately 4 inches light and 20 inches
loaded to fully capacity of 20 tons. (Vol. 5, p. 962.)
The boat was first equipped with a motor taken
from an automobile engine. (R. 961.) Later an
industrial motor was installed. The boat was con-
structed for the purpose of performing a trans-
portation contract which the Moab Garage Com-
pany had with the Midwest Exploration Company
to transport certain oil-drilling supplies from the
town of Thompson on the Denver & Rio Grande
Railroad to the Company’s drilling sites on the
Colorado River below Moab., (R. 962.) The
Garage contract provided a rate of $1.75 per 100
pounds from Thompson to Well No. 1. The dis-
tance from Thompson to the dock at Moab was ap-
proximately 34 miles by wagon road, and the con-
tract contemplated a transportation rate from
Thompson to the river bank by truck at the rate of
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50 cents per 100 pounds. That allowed $1.235 per 100
pounds for the 18 miles of water transprriation.
The barge cost approximately $7,000. Later there
was a readjustment of the rates of transportation
to oil wells farther down the river. The total
amount of tonnage hauled both ways approximated
4,000 tons, and the total revenues received by the
Moab Garage Company was about $40,000. (Vol.
6, p. 971.)

The operation of the boat was almost under the
exclusive jurisdiction of the wituess Virgil Bald-
win. (Vol. 6, R. 1155.) The boat consumed ap-
proximately 5 gallons of gasoline per hour. (Vol.
6, R. 1165.) The operation of the barge was at-
tended by many difficulties on account of the con-
stant rearrangement of sand bars (R. 1166), and
this was cspecially true when no trips had been
made for several days., Wlen this occurred it was
difficult to operate the boat without getting on the
sand bars. (R. 1166.) The boat was easier to op-
erate downstream than it was up, but on the down-
stream trip sand bars were encountered and it took
much longexr to get off than it did on the upstream
trip. (R. 1168.) Going downstream it was pos-
sible to make approximate speed of 8 miles per
hour; coming upstream approximately 3 miles per
bour. (R.1169.) Sand bars were encountered on
approximately 75 per cent of the trips. (R. 1170.)

The principal points where the barge encountered
difficulty are shown at pages 1172 et seq. The
barge was equipped with a capstan and a 500-foot
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steel line which from time to time was made fast to
the shore to assist the boat off the sand bars.  (Vol.
G, p. 1182.) In the winter scason ice gave trouble
with the operation of the barge (1191). The barge
was frequently stuck on the sand bars in the after-
noon, and it was necessary to stay all night on the
river. (R. Vol. 6, p. 1207.) Most of the trips were
made with the barge during the first year of its
construction. DBusiness tapered off until, at the
present time, there is praetically nothing for the
barge to do. (R. 1212.)

It will be seen from the above extracts from the
testimony that the Moab Garage barge was con-
structed for a special purpose. The rates charged
for tramsportation were excessively high and the
use of the river by the barge within the meaning of
the cases heretofore cited must be termed a tem-
porary or an exceptional use.

The operations of the Midwest Refining Com-
pany in that territory werc under the direction of
John B. Cleary. (Vol. 16, p. 2894.) He had
special charge of the transportation facilities to
and from the wells, (R.2906.) Early in the op-
erations Mr. Cleary surveyed a road from the rail-
road to the well. (R. 2907.) Mr. Cleary testified
that a producing oil field required somewhere be-
tween 15,000,000 and 42,000,000 pounds of freight
each vear (R. 2910), and that in his opinion the
boat of the Moal Garage did not have sufficient
capacity to transport this amount of freight (R.
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2911). In order to meet the anticipated require-
ments for transportation, the road was surveyed
(Vol. 16, . 2962, Exhibits 462, 467, 464, 464a, and
464b) and also a pipe line (Exhikit 461).

Mr. Aurand, an engincer for the Midwest Refin-
ing Company (Vol. 7, p. 1338), also investigated
the question of navigability of the river and re-
jected it (Vol. 7, p. 1368, 1376) as a means of trans-
portation. :

My, Prommel, another engineer of wide experi-
ence (Vol. 3, p. 989) investigated the transportation
problem and concluded that, in the event the field
turned out to be a producing one, it would he more
economical to construet a road than to rely upen the
river transportation (Vol. 3, p. 1007).

In the last vear, the barge of the Moab Garage
Company has ouly made a few trips and undoubt-
edly in the near future, it will be dismantled be-
cause there is no further use for it.

During the oil excitement, and from time to time
since then, the Moab Garage Company has operated
small power boats for compensation. The difficul-
ties attending the operation of boats of this char-
acter were marked on account of the change and
shifting of the sandbars in the river. (Vol. 6, p.
1187.) One of the boats was used by Lt. Col. E. J.
Dent in his examination of the scetion of the river
between Moab and the mouth of the Green River.
His experience is typical of that of other persons
who have attempted to operate power hoats upon
the river. (Vol. 7, p. 1217 et seq.)
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Other boats
HARRY T. YOKEY

Harry T. Yokey (Vol. 18, p. 3385, 3398), of
Greenriver, Utah, experimented with hoats upon
the Green River from 1902 to the present date.
His first experience was with a rowhoat, but subse-
quent to that time he owned and operated a num-
ber of power hoats upon the river. The largest
hoat was the Bluck Eayle (Vol. 18, p. 2411)
which was a boat about 40 feet long with a 6-foot
beam and draft about T or 8 inches. The boat was
equipped with a 20-horsepower compound vertical
marine engine. It burned wood or coal. This hoat
made one trip downstream about 100 miles. The
boiler tubes blew out; the engine and boiler were
taken out and the hull abandoned.

Yokey's 'f.rips were mostly for the purpose of
experimenting with the river, Lunting, ete. At the
time the witness testified, there were no power bhoats
left on the river at Greenrviver. Utah. (Vol. 18,
p. 8418.) In spite of the fact that he had made a
arcat many trips down the river, lic had difficulty
in finding the channel. (Vol. 18, p. 3422)

Yokey’s testimony as a whole demonstrates the
impossibility of commercial navigation of the
rivers between Greenriver, Utah, and Moab.

THOMAS G. WIMMER

Thomas G. Wimmer, formerly a citizen of Green-
river, Utahb, experimented with boats upon the
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river. His experience commenced in 1900. His
largest boat was The Marguerite (Photo Lx-
hibit 263), a boat 30 feet long, with an 8-foot
beam (Vol. 27, p. 4733), drawing 2% feet when
loaded. It had a capacity of 3 tons. (Vol. 27,
p. 4736.) It was originally cquipped with a gaso-
line engine and a stern wheel,  He made one trip to
Moab with a party of 25. (R. 4744.)

Wimmer had a Government contract to transport
supplies and cquipment for a drilling rig which
was testing a dam site on the Colorado River im-
mediately below the mouth of the Green River.
All of these supplies were hauled from Wimmer’s
ranch. By hauling these supplies from the ranch
the riffles and bad water between his ranch and
Greenriver, Utah, were avoided. For the expe-
rience on the river in conneetion with this work sce
Vol. 11, pp. 2094 ct seq. and Vol. 20, pp. 3685 ct
seq.

Wimmer had considerable difficulty in and about
the operation of these hoats. (Vol. 27, p. 4S14;
See also Exhibit 631.) According to Wimmer, at
the present time, there are no boats on the Green
River and there are no power boats at Greenriver,
Utah. Wimmer has left Greenriver and his boats
were abandoned.  (Vol. 27, p. 4823.)

HENRY E. BLAKE

Henvy E. Blake, now a resident of Monticello,
Utah, came to Greenriver in the spring of 1909 for
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the purpose of launching a boat on the Green River
and investigating the possibility of river trade be-
tween Greenriver and Moab, Utah.  (Vol. 30, p.
5205.) That year he constructed a boat, the Ida B,
24 feet long, 6-foot beam, flat bottomed, equipped
with a 14-horsepower internal-combustion engine.
(Vol. 30, p. 5205, 5206.) The Ida I cost $1,500.
(Vol. 30, p. 5233.) This boat was wreeked below
Wimmer’s ranch. (Vol. 30, p. 5222.) Ilc later con-
strueted a boat called The Utal at a cost of from
875 to %100. Xe used the engine of the Ida D.
The Utal was abandoned about five miles below
Greenriver and allowed to rot. (Vol. 30, p. 5223.)
He Jlaunched another boat in the year 1927. This
boat was also wrecked. (See photograph No. 11,
Exhibit 77.) The cost of this boat was between
£300 and $400. (Vol. 30, p. 5225.)

Blake appears to have made very few trips for
compensation. One was an experimental trip
when he transported 1,000 pounds of peaches from
Moab to Greenriver. (Vol. 30, p. 5212.) Blake
accompanied Wimmer on a trip of Salt Lake City
boosters. (Vol. 30, p. 5212.) A significant fact in
connection with this river party is that all of the
supplies for the party were hauled down to Wim-
mer’s ranch in wagons and there loaded on the boat.
After three unsuccessful attempts, Mr. Blake has
abandoned river navigation for newspaper work.
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EDWIN J. WOLVERTON

Wolverton experimented with hoats for hunting
and tourist travel over a number of vears. He
built the Wilmot at a cost of approximately $1.-
850, It was first a stern wheeler, and then changed
to a side wheeler. (Vol. 31, p. 3398.) The ma-
chinery was removed and the hull abandoned. (Vol.
31, p. 5402.) He built the Colorado at a cost of
$350. The engine was removed and the hull used as
a scow., (Vol, 31, p 5402, 3.) It wax a lizht-draft
boat, and light draft was desirable because, as Wol-
verton expresses it, “It was a constant strain on
one, dodging obstacles in the river ™ * * *
“‘such as sand hars and rocks.”  (Vol. 31, p. 5404.)
He built the Navajo at a cost of $500. This hoat
was abandoned at his ranch. (Vol. 31, 5410, 1.)

My, Wolverton’s experviments with navigation
must be added to the other commercial and semi-
commereial failures. (Sce Exhibit 633.)

CLYDE T.. EDDY

The Clyde L. Eddy expedition in the year 1927,
was purely a sporting expedition. The trip was
talkken in specially construeted decked over boats.
(See Ioxhibit 17.) The boats were frequently on
sandbavs. (Vol. 1, p. 45.) (See Photos Ex. 16 to
49.)

THE KOLB PARTY

The Kolb expedition left Green River, Wyoming.
September 18, 1911 (Vol. 4, p. 764), cquipped with
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two boats of the Galloway tvpe and decked over at
cach end. In the trip through Stillwater and
Labyrinth Canyons many sand bars were cncoun-
tered. (Vol. 4, p. 790.) Through Glen Canyon
they eneountered four rapids which gave them some
trouble. (Vol. 5. p. 804.) This expedition, like
the Eddy expedition, was more of a sporting cvent,
Ellsworth Kolb later made a trip on this river with
a Government party in the year 1921, This expedi-
tion started from Greenviver. Utah. (R.764.) The
hoats drew about 18 inches of water and between
Greenriver and the mouth of the San Rafael the
boats had considerable diffienlty with sand bars.
(Vol. 5, pp. 823, 825.) Through Cataract Canyon
the members of the party habitually wore life
preservers. (Vol. 5, p. 838.) DBelow Cataract
Canyvon the sand bars were again encountered.
(Vol. 5. pp. 841. 850; Photos Exhibits 104 to 120.)

JULITS STOXNE

On September 12, 1909, Stone and Galloway
pushed off from Green River, Wyo., and traveled
down the Green and Colorado Rivers to Needles,
California. Galloway was an old seasoned boat-
man on the rivers. The party bad the usual
troubles through the canyons, and their trip was
constantly impeded by sand bars, riffles, and rapids.
(Vol. 10, page 1773.)

Stone previously spent much time in Glen Can-
von, and his testimony gives an interesting picture
of boating in the canyon. (Vol. 10, page 1769.)
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Lumber rafts

Branson floated a few lumber rafts down the
Colorado River from Castle Creck to doab.  (Vol.
27, page 4712.) The largest contained about 15,000
board feet. Compared with lumber rafting on the
Red River (Sce Appendix 203 et seq.) they were of
small consequence.

Minor boats

Rowboats. skiffs, scows, rafts, and catamarans
propelled by oars, sails, outhoard motors, poles, or
by towing have been operated upon the rivers.

This floating equipment was used (a) in conneec-
tion with exploring, prospecting, hunting, surveys
and rcconnaissance investigations. The use of
boats for these purposes throughout all sections of
the rivers was generally downstream. (b) In con-
nection with operations for placer mining the op-
erations were confined largely to a portion of Glen
Canyon in the Colorado River and on the San Juan
River between Chinle Creek and Spencer Camp.
Although operations were generally downstreawm,
some of the boats were used both wayrs for short
distances between bars and camp locations. (e)
In connection with hunting and trapping the use
of boats was confined largely to sections bhetween
Moab and Green River, Utah, although an oceca-
sional hunter or trapper went through Cataract
Canyon and Glen Canyon. (d) There was little
evidence of the use of boats solely for pleasure.
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Explorations, prospecting, surveys, and reconnaissance
investigations _

The prineipal expedilions for exploration and
mapping purposes included:

(a) Powell’s first expedition, 1869, from Green
River, Wyoming. to Virgin River, recorded in his
report ““The Colorado River of the West,” Jixhibit
51.

(b) Powell’s sccond expedition, 1871, Green
River, Wyoming, to Kanal Creek, recorded hy Del-
lenbaugh in “A Canyon Voyage,’”’ Txhibit 14 and
“Romance of the Colorado,”” Exhibit 13; diaries of
Jones, Ixhibit 628, Bishop, IExhibit 629, and
Thompson, Exhibit 627.

(¢) Brown and Stanton cxpedition, 1889-1890,
Green River, Utalh, to Needles. Field notes by
Stanton, Exhibit 176.

(d) Best expedition, to locate a lost mine, 1891.
Green River, Wyoming. to Lees Ferry; testimony
by Ediwards, Vol. 10, page 1902 ; McDonald, Vol. 12,
page 2194; Kane, Vol. 11, page 2001.

(e) Galloway and Stone, 1909, Green River,
TWyoming, to Needles; testimony by Stone, Vol. 10,
page 1773.

(£) Russell, Loper, and Monette, 1907, steel
boats, covered hatches. Testimony by Loper, Vol.
13, page 2347.

(g) Kolb Bros., 1911-1912, Green River, Wyo-
ming, to Needles; testimony by Kolb, Vol. 5, page

803.
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(h) U. 8. Geological Survey, 1921, Green River,
Wyoming, to Lees Ferry; testimony by Cheno-
weth, Vol. 21, page 3885; Kolb, Vol. 5. page 812.

(i) U. 8. Geological Survey, 1921, San Juan cx-
pedition from Chinle Creek to mouth of the San
Juan, Trimble, and Miser, Exhibit 56, and testi-
mony by Miser, Vols, 20 and 21, pages 3728 to
3796; Trimble, Vol. 21, page 3865 ; Loper, Vol. 12;
Blake, Vol. 5, page 886,

(j) U. S. Geological Survey expedition, 1922,
Hall’s Crossing to Lees Ferry. Stabler, Vol. 22,
page 4054 ; Freeman, Vol. 14, page 2572; Thomas,
Vol. 13, page 2488.

(k) Eddy expedition, 1927, Green River, Utah,
to Needles; testimony by Eddy, Vol. 1, page 31.

With the exception of the first Stanton expedi-
tion, the rowboats generally used were of a special
covered-hateh type with airtight compartments,
from 16 to 18 feet in length, draft of from 8 inches
to 18 inehes, sturdily constructed, and designed to
meet the special conditions of the river. The first
Stanton type (Stanton field notes, Exhibit 176) were
of light construction without covered hatches and
the failure of this type of boat is evidenced by the
fact that the party lost four out of six boats in
going through Cataract Canyon (Summary of Ex-
hibit 176), and three men drowned in Marble Can-
yon.

Without exception, all of the exploratory trips
were made downstream, with only one or two in-
stances where the boats retraced their routes for
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short distances upscream hy combination of rowing
and towing, or both.

DPlacer mining.~The priveipal operations in con-
neetion with placer mining have been ou the Colo-
rado River between ITite, 162 miles above lices
Ferry. and the scat of the Stanton operations near
the mouth of Wilson Creel. 121 miiles above Tees
Ferres and have ineluded work on the following
bars:
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A maximum of 25 men may Lhave received
mail at one time from Ilite. (Vol. 20. page 3568.)

The Colorado River boats and scows were used
to some extent to take supplies from Hite to the
various bars, and hoats werve rowed and towed back
up to tite (Stone, Vol 10. page 1767). Barges
were alzo used at the Stanton operations 1o bring
supplies across the river from the mouth of Wil-
son Creels, down which a road had been Liasted to
the New Year Bar, located across and somewhat uja-
stream from Wilson Creek (Weber, Vol, 15, page
2626; Hite. Vol. 20, page 3576: Bennett, Vol 17,
page 3180: Loper, Vol. 13, page 2440; Chaflin, Vol,
18, page 3301).

POENOT—30——12
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Tn addition to these, there is evidenee as to opera-
tions on bars near the mouth of the San Juan River
by means of a barge (Frothingham, Vol. 24, page
4980), and surveyed locations by Stanton (1x-
hibit 176 and testimony by Stone. Vol. 10, page
17G63) of bars below the mouth of Wilson Creek on
whieh some prospecting has taken place (Vol. 20.
page 3622).

Placer operations on San Juan River have heen
confined largely {o the streteh between Spencer’s
Camp, 38 miles above the mouth and Chinle
Creck, 132 miles above the mouth. The principal
operations were at Spencer’s Camyp. Zahns Camp.
41.5 miles above the mouth; bars at the mouth of
Nokai Canyvon. 44 miles above the mouth of Copper
Canyon, 46.8 miles above the mouth: vieinity of
Mooulight Creck, 635 miles above the mouth:
Johus Canvon, 825 miles above the mouth; Hon-
aker Trail, 86.5 miles above the mouth; Mendenhail
Loop, 110 miles above the mouth. According to
Mendenhall (Vol. 19, page 3318) as many as 150
men were in operation on the various bars along
the San Juan River during part of the period,
1892-3—4.

Small boats were used occasionally on the San
Juan to bring supplies from outfitting posts at
Bluff and Mexican Hat to the various bavs. These
boats were, without exception, crudely constructed
skiffs or barges, and used solely to take supplies
downstream. Theuse of these boats for this purpose
was occasional. Most of the supplies came in by
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pack or wagon. (Zaln, Vol. 11, page 2039.) There
is no record of boats having been hrought upstream
more than two or three miles. (Harshberger, Vol.
13, page 2502 Barnes, Vol. 13, page 2532 ; Menden-
hall, Vol. 19, page 3518.)

Hunting and trapping.—John and Parley Gal-
loway and their father, Nate Galloway, the de-
signer of the Galloway type of boat which has
been used almost universally by exploration parvtics
on the Green and Colorado River, seem to have
done most of the trapping. Testimony of the two
sons (Vol. 6, pages 1040 and 1123) indicates that
their Father trapped on all stretches between Green
River, Wyoming, and Lees Ferry.”” The opera-
tions of the two sons have been confined largely to
the seetion of the Green and Colorado Rivers he-
tween Green River, Utah, and Moab, with two ox-
peditions through Cataract and Glen Canvons.
Iite, Vol. 20, page 3579, speaks of trappers sending
hides from Hite overland. The operations in
Creen River were confined solely to downstream
trips. Operations in Cataract Canyon and Glen
Canvon were downstream. The record also indi-
cates that there has been some boat operation in
connection with deer hunting, especially on the
Green River between Green River, Utal, and the
mouth. (Vol. 30, page 5289; Vol. 206, page 4604.)

The hunters and trappers used the river beeause
the animals which they sought frequented the river
canyons. They did not use the rivers as a high-
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way for travel in the xense the Fox River and the
Des Plaines rivers were used by the fur tradevs,
(Turner. Vol. 30, page 5292.)

Usc of boals for pleasure—~There was some use
ol the Green and Colorado Rivers for pleasure pur-
poses.  Investigations have Dheen made to defer-
mine the feasibility of taking fourists upstream
from Lees Ferry to the Natural Bridee Momuonent.
a distanee of 68 miles, hut no boats were ever put
in operation for this purpose. (Vol. 10. page
1731.) The nearest approach to pleasure opera-
tion was probably the trips made by Rust in fold-
ing canvas hoats (Vol. 12, page 2268) whieh were
made cntirely downstream between Novth Wash
and Lees IFerry, the hoats and supplies being taken
overland to North Wash. (Vol. 27, page 4569).

Typical boating cxperiences.—The diffieulties m
conneetion with navigation of =mall boats and
scows used in the preeceding operations vary
throughout the different scctions of the river.
They may be summarized as follows:

Green River, Utal, to mouth.—"The opevarion of
hoats over rapids and riffles between Green River.
Utah, and the mouth of the San Raflael i always
accompaniced with some danger and confined almost
exelusively to downstream operation as far as boags
without motors were concerned.  (Blake. Vol 5.
page 922.)  DBelow the mouth of the San Ralacl
difficulties encountered were largely in conuection
with sand bavs. Parley Galloway (Vel. 6, page
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11267 deseribes operation as follows: “There are
strips vou don’t have quire so mueh trouble. but
the other places vou have enouzh to make up for
it.” Again (Vol. 6, page TLE2): “In places we
find dittle strips we wet along all right, in other
phices the hoat will run on the gravel and sand
hars.”" Nve (Vol. 24, paze 4181), in going down-
~treann with rowboar to which was attached an
Evinrude motor, states that he was in the water
most of the time between Green River, Utah, and
the mouth of the San Ratacel and hardly an hour a
dav he was not in the river pulling boat off bars
below the mouth of the San Rafael. Ross (Vol,
24. page 4196) discusses rowing and towing boat
upstream and (Vol. 24, page 4203) rowing with two
sets of oars upstream and also towing the boat from
Valentine Bottom to Wimmers Ranch: made an
average of 9 miles a day. Loper (Vol. 13, page
2348). Kirkpatrick (Vol. 15, pagze 2666) discuss
typical operations of rowboats in this streteh.
Col. Dent made only 5 miles in 5 hours upstream
with Moaly Garage passenger hoat and could find
no crossing, (Vol. 7. page 1241.) Tt is signifieant
that all of the trips with small boats between Moab
and Green River were made down the Green and
up the Colorado rather than vice versa.

Colorado River, Moal to head of Cataract Can-
yon.—1In conneetion with upstrcam progress of
rowboats used in trapping expeditions, Parley
Galloway (Vol. 6, page 1133), states: ¢“While it is
always bad enough with a rowboat, some of it vou
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can row and some of it vou ecan tow your hoat the
best way you can.  We have sand bars running
behind a sand bar somctimes had to turn and go
back again and find some little channel that vou
could get your boat through”™ Mendenhall (Vol.
19, page 3495) discusses the operation of onc hoat
with two men—“worked our way up any way we
could; rowed when we could, towed when we could,
and poled some.”” Nye (Vol. 24; page 4186) up-
stream operation of outboard motor. disecussed fre-
quent bar trouble and was just able to get hoat
through The Slide with motor running full speed.
Other operations of small boats used in survey work
and oil investigations: Prommell (Vol. 6, page
1032) ; Kirkpatrick (Vol. 13, page 2679); Yundt
(Vol. 15, page 2774) ; Dobbin (Vol. 7, page 1308) ;
oyt (Vol. 1. page 157) ; Deut (Vol. 7. pages 1234
to 1238).

Cataract Canyon.—The record throughout de-
seribes espeeially hazardous conditions in Catavact
Canyon. Even the most skilled boatmen were
rarely shown to be able to take a boat through
without a wishap or portage. The record of the
Stanton expedition. Exhibit 176, testimony by Kolb
(Vol. 5, p. 831); Eddy (Vol. 1, page 62); MeDon-
ald (Vol. 12, page 2176) ; Edwards (Vol. 10, page
1908), Stone and many others, describe the haz-
ards of Cataract Canyon. Practically all parties
were equipped with life preservers and only the
most experienced boatmen staved with the boats.
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Galloway (Vol. 6, page 1119) stated ‘‘carried the
duffle in Cataract Canyon portaged nearly from
one end to the other.”” Galloway (Vol. 6, page
1112):

In some places you had to pull it (hoat)
over rocks. You can’t push it out and malke
it go through without getting it wreeked into
the rocks somewhere and losing it. In that
case vou had to drag it along over rocks the
best way you could until you got where you
could start it again.

Glen Canyon.—Galloway (Vol. 6, page 1107)
testifies:

There is no part of the river (Glen Can-
you section) that a man if he can boat it at
all, and will use proper precautions, that he
will not run into the difficulties that exist
there if he don’t wateh ont what lie is doing,

The downstream opervation is a constant fight
with sand bars, boils, swirls, shipping water,
swamping in sand waves, grounding on rapids.
Col. Dent (Vol. 7, page 1293) ; Loper (Vol. 13, page
24306) ; Thomas (Vol. 13, page 2488) ; Caldwell (Vol.
13, page 2522) ; Bennett (Vol. 13, page 2407) : Hite
(Vol. 20, page 3627). Upstream navigation was
a question of 90 per cent tow and 10 per cent row.,
Loper (Vol. 13, page 2431) ; Galloway (Vol. 6. page
1133) never tried to go upstream with rowhoats.
Boats have been dragged and rowed by Loper from
Lees Ferry to Hite and from Red Canvon to Hite.
(Vol. 13, pages 2360 and 2371.) Average upstream
progress about 7 or 8 miles a day. Marrs (Vol.
13, page 2458) discussing operation of motor hoats
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upstream from Warm Creek, states il vou lose
a minute yvou will drift back more {han you
can make in 15 minutes.”” Barnes (Vol. 15, page
2536) describes taking an 18-foot motor hoat, 18-
ineh dralt, upstream from Lees Ferry to Dandy
Crossing in 13 days; average upstreamn progress 12
miles a day: lined boat mauy times; wrecked three
times; lanueh capsized onee. TFreeman (Vol. 14,
page 2586) shows constant fighting of sand bavs
and currents and riffles while six men took four
hoats to Ilalls Crossing, 119 miles in two weeks.
(Average upstream progress 8 miles a dayv.) Op-
eration of boats and seows as ferry boats to get sup-
plics back and forth across the river, discussed by
Weber (Vol. 15, page 2626) ; Bennett (Vol. 13, page
2407) ; Harshberger (Vol. 12, page 2510) ; Menden-
hall (Vol. 19, page 3475), deseribed rowing and
towing the boat from the mouth of the San Juan
River to Hole-in-Rock. Ilite (Vol. 20, page 3612)
deseribes how it took 13 men 26 days to bring launch
up to Hite; Kolb (Vol. 5, page 811) doubts if he
would be able to take a hoat upstream through Glen
Canyon rapids.

San Juan River.—The farthest distance a boat
was taken upstream on the San Juan River was
approximately for a distance of about 17 miles in
the vieinity of Piute Iarms. Loper (Vol. 13,
page 2416) ; Miser (Vol. 21, page 3764). The hoat
was towed the entire distance. MMendenhall (Vol.
13, page 3468) describes downstream operation as
“pretty hard work getting through all the way to
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the month.”™  Miser (Vol. 20, page 3733) 0 Loper
(Vol. 12, pages 2313, 2527) ; Blake (Vol. V. paze
888).

The subjeet of minor boats might be pursued
indefinitely. The citations given represent tvpes
of boats and experviences, and are fair examples of
conditions on the rivers, To add others, would
uuneeessavily extend this hrief,

Overland travel preferred

Greenriver, Utal, and dMoab were the only towns
connected by the rivers. Before the general use
of automobile trucks, these towns were four days
overland apart. The trip on the river took even
longer. To-day the trip is made regularly in about
two hours. The difficultics of overland travel in
the old days could produce no successful use of the
rivers between these two towns, and it is improb-
able that in future the automobile trucks will be
displaced by use of the river.

Merchandise to and from Moab (Vol. 29, p.
5059), Bluff (Vol. 3, p. 368) and Monticello went
overland: Iite was supplied via Hanksville over-
land (Vol. 29, p. 5150). The mail for Hite came
in overland. (Vol. 20, p. 3568.) Stanton blasted
a road in to the Colorado River to hring in mining
machinery from Greenriver, Utal. (Vol. 12, p.
2202-G: Vol. 20, p. 5146.) Havshberger investi-
gated the Colorado River to ascertain if he could
bring down miniug machinery from Greenriver.
He brought it down overland. (Vol. 13, p. 25141.)
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Zahn, on the San Juan (Vol. 11, pp. 2033, 2070).,
brought in machivery and supplics overland. Tees
Ferry mail and supplies eame in overland. (Vol.
16, p. 3050; Vol. 17, p. 3062.) Supplies for the Gov-
ernment drilling outfit were hauled 1o Wimmer's
Ranch overland and there placed on hoals, (Vol.
20, p. 3690.)

Stanton sent boats overland (second expedition)
from Green River to Creseent (Vol. 11, p. 1990),
Moab Garage Co. from Moab to mouth of San
Rafacl (Vol. 2, p. 177), Galloway from Greenviver
to North Wash (Vol. 6, p. 1062), Governor Dern,
en route from Moah {o Glen Canyon, preferred
overland trip (Vol. 31, p. 5382).

Wimmer took boats overland either from Green-
river or Richfield to Glen Canvon and hauled sup-
plies overland from Greenviver to Glen Canyon.
(Vol. 27, p. 4836.)

Good Hope Company built wagon road in canvon
between Good Hope and Tickaboo Bars. (Vol.v 17,
p. 3174.)

Overland travel was over difficult roads. The
country was barren and long stretehies were with-
out water. It was necessary to transport both feed
and water for the wagon and pack animals. The
difficulties of overland travel aceentuated the desit-
ability for river travel if possible. The fact that
the river was not used foy transportation is persua-

sive evidence that the rivers possessed no navigable
possibilities.
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Thousands of dollars have heen spent on experi-
ments with commercial navigation on the Green
and Colorado Rivers. Large boats, small hoats,
steamboats using coal or wood for fucl, gasoline
hoats ranging from those cquipped with small
outhoard motors to 40-horsepower gasoline engines;
boats with paddle wheels, propellers in tunmnels;
serew propellers; specially designed riffle climbers
have all been tried.  The Moah Garage boats alone
survive.  Commereial navigation on these rivers
has been a failure. The revenues devived from
freight and passenger fraffie represent a small part
of the cost of the bhoats. Tailure of commereial
navigation has been due to the fact that the rivers
possess characteristics which will always prevent
them from serving the public as highwavs of
conmeree.

To-day there are no boats of any kind on the
Green River, none in Glen Canyon, none on the
San Juan. The three or four at Moab are without
freight or passengers and will no deubt soon follow

the others into wreck and decay.
IX

INDIAN RESERVATIONS ADJACENT TO THE RIVERS

Significance of the acts of Congress and Executive orders
affecting the Navajo and other Indian reservations in
Utah
On behbalf of the Govermmnent certified copies of

treatics and official orders concerning the Navajo

and cother reservations affecting lands in and adja-
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cent to the Colorado and San Juan rivers were of-
fered in evidence. (LExhibit 71.)  Testimony con-
cerning these reservations was offered by the wit-
ness ITugh V. Campbell. (Vol. 23, pages 1104 et
seq.) Lands lying within the State of Tiah were
included in Excecutive Orders of May 17, 1884,
November 19, 1892, May 15, 1903, and orders of the
Secretary of the Interior of October 15, 1907, May
28, 1908. July 17, 1922, and February 19, 1929.  All
of the lands in Utah Iving south and cast of the San
Juan and Colorado rivers ave either in a state of
rescrvation or withdrawal for Indian purposes, as
indicated upon the map. (IBxhibit 70.) All of
these lands have been in a state of reservation for
a leng period with the exeeption of lands lying west
of the 110th meridian which were restored from
withdrawal {rom 1892 to 1905 and from July 17,
1922, to May 19, 1929,

The Executive Order of May 17, 1834, creating a
reservation for Indian purposes in TUtah, de-
seribed the reservation as running up and «long
the middle channel of the Colorado wid San Juan
rivers. The pertinent portion of the order reads
as follows:

It is hereby ordered that the following-
described lands in the Territories of Ari-
zona and Utah be, and the same arve, with-
held from sale and settlement and set apart
as a reservation for Indian purposes, viz:

Beginning on the one hundred and tenth
degree of west longitude at 36 degrees and

Bt AN
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50 minutes north latitude (the same heing
the northeast corner of the Moqui Indian
Reservation); thence due west to the one
hundred and cleventh degree thirty minutes
west Jongitude; theuee due north to the inid-
dle of the channel of the Colorado River;
thenee up and along the middle of the
channel of said river to its interscetion with
the San Juan River; thence up and along
the middle ebannel of the San Juan River
to woest boundary of Colorado (52 degrees
west longitude, Washington meridian);
thence due south to the thirty-seventh
parallel north latitude: thence west along
said parallel to the one hundred and tenth
degree of west longitude: thenee due south
to the place of beginning: Provided, That
any {ract or tracts within the region of
country deseribed as aforesaid which ave
settled upon or oceupied. ov to which valid
rights have attached rnder existing laws of
the United States prior to date of this oxder,

are hiereby excluded from this reservation.
At the time this order was promulgated the Pres-
ident and otlier officers of the Government had the
benefit of the reports of Powell (Ioxhibit 51), Ives
(Ixhibit 72). Wheeler (IExhibit 73, not published
until 1889), and of many other military aud
scientific cxpeditions (See Appendix to Wheeler
Report). If with the information at hand, the
Government chose to part with the river beds of the
San Juan and Colorado Rivers, it was beeause those
rivers were known to be, at the places deseribed,



184

nonnavigable streams. This inference is clearly
justified by the language of the Supreme Court in
the case of Brewer-Liliott Oil Co. v, United Stalcs,
260 U, S,, 77, wherein it is stated as follows:

It is a natural inference that Congress in
its grant to the Osage Indians in 1872 made
it extend to the main channel of the river.
only because it knew it was not navigable.
This would be consistent with its general pol-
icy. Rev. Stats., Sece. 2476; Oklahoma v.
Texas, 258 U. 8., 574; Scott v, Lattig, 227 U.
S., 229, 242; Railroad Company v. Schar-
meir, 7 Wall, 272, 289, If the Arkansas
River is not navigable then the title of the
Osages as granted certainly included the bed
of the river as far as the main channel, be-
cause the words of the grant expressly carry
the title to that line.

The significance of the Executive Order of Presi-
dent Arthur in ineluding in the reservation a por-
tion of the beds of the San Juan and Colorado
rivers is pointed out by the Supreme Court in
United States v. ITolt State Banl, 270 T. 8. 49, 55:

But, as was pointed out in Shively v.
Bouwlby, 152 U. 8. 1, pp. 49, 57-58, the United
States carly adopted and constantly has ad-
hered to the policy of regarding lands under
navigable waters in acquired territory, while
under its sole dominion, as held for the ulti-
mate benefit of future States, and so has re-
frained from making any disposal thereof,
save in exceptional instances when impelled

W
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to particular disposals by some international
duty or public exigeney. Tt follows from
this that disposals by the United States dur-
ing the territorial period are not lightly to
be inferred, and should not be regarded as
intended unless the intention was definitelv
declared or otherwise made very plain.

It follows that the river beds were ineluded in
the Exceutive order because it was known at that
tinme that the rivers were nonnavigable.

There is some difference between the status of the
lands lying east of the 110th meridian and those ly-
ing west, as shown by Exhibit 71 and R. 4112, The
portion lying west, although as heretofore shown,
also reserved by Executive Oxder of May 17, 1884,
was restored on two occasions. It was again with-
drawn for Indian purposes. The Secrctary of the
Interior again withdrew it on February 19, 1929,
for the purpose of securing tlhie enactment of legis-
lation for its inclusion within a permanent reser-
vation, as required by the Act of March 3. 1927,
44 Stat. 1347.

The portion lving east of the meridian was under
cousideration -hy the Attorney General in his
opinion of May 12, 1924. (34 Op. Attorney Gen-
eral, 171.) The reservation was leld to be one
which the President could legally make. Serious
doubt was expressed as to whether the President,
having once made the reservation, could abolish it.
A reservation had been ercated with respect to
which ““the Indian right of occupancy is as sacred
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as the fee title of the sovereign,”” Such Execntive
Order reservations are subjeet to allotment undev
the General Allotment Aet of Tebrnary 8. 1887
(24 Stat. 388), and under authority of the Act of
Mareh 3, 1927 (44 Stat. 1347), may be leased for
oil and gas purposes for the benefit of the in-
Jabitants of the reservation pursuant to the Act
of May 29, 1924 (43 Stat. 244). and Section 3 of
the Aet of February 28, 1891 (26 Stat, 793), which
governs the leasing of Indian lands generally.

X
SCIENTIFIC RESEARCH ON THE RIVERS FROM 1857 TO

DATE BY THE UNITED STATES DISCLOSES THAT THE

RIVERS IN UTAH ARE VALUABLE FOR WATER SUPPLY,

IRRIGATION, AND POWER AND NOT FOR NAVIGATION

The Government, over a period of sixty years,
has spent thousands of dollars investigating the
utilization of these rivers. The findings of the eu-
gineers are inconsistent with navigation.

The Colorado River has been under observation,
survey, and study and has formed the subject of
reports to Congress since the end of the Civil War,
(Secretary of the Interior, page 2, Exhibit 62.)
The results of these studies and investigations are
largely ineluded in maps and reports which have
been introduced in evidence by the Government in
this case as follows: Beginning with Major Powell’s
report in 1873, “The Exploration of the Colorado
River of the West” (Exhibit 51), based on his ob-
servations of 1869-1871 and continuing through to

187
Water Supply Paper No. 617, dated 1929, “Upper
Colorado River and its Utilization,” by Robert
Trollansbee: 1,800 miles of river and reservoir sur-
veys, part of which are included as Ioxhibit 10;
thousands of photographs, part of which are in-
cluded as Lxhibits 11-A to 11-15; complete reports
on the water and flood-control problem, as con-
tained in reports by Is, C. LaRue (Iixhibits 38 and
62) ; reports on the mineral resources as contained
in Exhibit 638; Exploratory Survey by the Corps of
Engineers, U. S. Army (Wheeler Report, Exhibit
73) ; veports of a more general nature such as those
by Miser and Gregory on the San Juan, Exhibits
Nos. 36 and 63; studies of silt by Howard, Ixhibit
494 : classification of maps and land arca, Exhibits
505 and 506 ; cadastral survey to locate the land net
as shown by Exhibits 605 to 607 ; and geologic inves-
tigations by DBaker, Reeside, Dobbin, Nye, and
others.

All of these Investigations and studies have bheen
made with but onc idea in view, namely, to assure
as far as possible *¢ wise development and use of
resources now cconomically important and pres-
ervation or protection of resonvees having poten-
tial value for the future.” (Secrctary of the
Tuterior, page 89, Annual Report for 1927.)

It is most significant that as a result of the
investigations which have been made, projects
have been outlined in the various reports, Ixhibits

58, 62, 65. 505, 506, and oral testimony of Stabler,
NG801—30——13
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Vol, 22, page 4041: Richavdson, Vol. 20, page 3676:
Bissell, Vol. 22, page 4076. These projects will
make complete use of the water resources in con-
neetion cither with irrigation, water power and
supply, ov flood coutrol. All of the vacant public
lands adjacent to the river in question in the State
of Utah have been withdrawn (Exhibits 508 to 557)
for use in conneetion with the projeets outlined.
Briefly. in so far as lands adjacent to the Colo-
rado, Green, and San Juan rivers in Utah are con-
cerned, the projeets contemplate the construction
eventually (sce exhibits and testimony previously
noted) of the Dewey reservoir site on Colorado
River above Moab to a capacity of over two mil-
lion acre-feet for the purpose of reducing floods
and equalization of the flow for water supply,
power, and irrigation usc; the development of the
Flaming Gorge site to a capacity of three million
acre-foet on Green River near the Wyoming State
line for similar use; the construction of power sites
in thie canvon scetion between Flaming Gorge and
Green River. Utaly; the irrigation of additional
lands adjacent to Green River in the vieinity of
Ouray and Green River, Utah; the possible de-
velopment of a reservoir site just below the june-
tion of the Green and Colorado, backing water to
the towns of Greenriver and Moab, Utal; the con-
struction of a reservoir site on San Juan helow
Bluff to a capacity in excess of two million acre-
feet for flood prevention and as a silt collector; and

————d
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the construection of a reservoir in Glen Canyon near
Lees Ferry with a possible capacity of over sixty
million acre-feet which would back water to the
mouth of Green River.

As outlined in Exhibit 507 thc construction of
these and other projects provide water for the ulti-
mate irrigation of nearly 600,000 acres of land in
TUtah and the development of over 600,000 horse-
power in Utah.

The withdrawal of the lands insures the wise
development of resources economically important.
Moreover, in the studies for maximum use and ben-
efit. navigation was considered in an Army engi-
neer report.  (State Exhibit 18.)

None of these reports indicate a use of the rivers
in Utah for navigation. The primary value of the
Colorado, Green, anud San Juan rivers in that State
has been and always will be for water supply, irri-
gation. and power development.

XI
UTAH SINCE STATEHOOD HAS TREATED THE RIVERS AS
BEING NONNAVIGABLE

The scientifie investigation by the United States
over a period of 60 vears into the possible uses of
the rivers exelude any conclusion that the rivers are
navigable. TUtah has sat silently by from state-
liood until 1925 and permitted the Government to
make expenditures for these investigations with-
out comment or claim, intimating that the State
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aseerted ownership to the river beds hazed upoun
navigability.

Scores of placer miners have operated in the beds
of these rivers claiming rights under location
notices posted and filed under the laws of the
United States. (Sce IExhibit 3, pp. 539 1o 604,
Stipulation Vol. 25, p. 4282,)  There is no evidenee
that Utah has ever protested against this method
of procedure, and =onght to compel the placer
miners fo acquire their rights under the laws of
Ttah.  Such conduet iz not conelusive on the ques-
tion of navigation, but taken with all ol the other
facts and civeumstances in the ease, it is a mafter
to be considered.

See Mintzer x. North American Dredginy Co.,
242 Ired. 583, 560, 561,

As we have seen, it has never been in fact
navigated in any true sense, and has not heen
treated or considercd, either by the public or
by the state, as capable of navigation. While
this lack of recognition by the state is not
conclusive, it 18 nevertheless not without po-
teney as a faet in its hearing on the question,
sinee it is not fo be lightly presumed that the
state will part with its title to property of
known or recognized value for public use.

In the year 1925 the oil prospects in the Colorado
River bed below Moab beecame intervesting.  One
company had expended large sums of money in the
development of permits, granted under the laws of
the United States, Act of February 25, 1920 (1
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Stat. 437), which included parts of the bed of the
Colorado River (IExhibits -165, 466). The State of
Utah immediately asserted the navigability of the
rivers, and granted leaxes to other persons to the
saute povtions of the river bed (See IExhibits 608
to 617, 62k to G37) upon which Government permits
had alveady been issued.

Tach ol the State leases eontained the following
elause (Art. VIII-A):

It is understood that the title to said lands
of the State of Ttah may be disputed by the
United States or those elaiming under it.
Pending active litigation involving the title
to said lands of the State of TUtal or its right
direetly or through a lessee to develop and
operate said lands for oil and/or gas and to
produce said products from said lands, in-
stituted either by the United States or those
claiming under it. or by the State of Utah
or Texas Production Company as its lessee,
the requirement of actual drilling on said
lands shall be suspended. and alse all other
operations or activities on said lands; pro-
vided, however, that in spiic of sueh lit-
igation, Texas Production Company shall
nevertheless pay to the State of Utah the
rentals hereinabove provided.

It is further understood and agreed that
in the event of any such litigation so involv-
ing the title of the Statc of Utali to said lands
or its right directly or through Texas Pro-
duction Company as its lessee to develop and
operate said lands for oil and/or gas and to
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produce said products therefrom Texas PPro-
duction Company will at its own cost and
expense and without cost or expense tn the
State of Utah defend or prosceute sueh liti-
gation as the easc may be.

It is evident from this clausce that the State of
Utah deelined to assume any responsibility in
maintaining the validity of the leases, and, hence,
also the navigability of the streams.  That litiga-
tion was east upon those who acecepted the State
leases. Imtrastate navigable strecams are charged
with a servitude in favor of the publie, and the ob-
ligation rests upon the State to maintain the in-
tegrity of that servitude for the benefit of the pub-
lic who desire to navigate the streams. A navi-
gable stream presupposes a highway of commeree,
valuable to the public for the purposes of transpor-
tation, and Utah has not claimed that use {for the
rivers in the past. By its attitude it has denied
that the use existed. Navigability of the rivers
should be asserted for the primary purpose of es-
tablishing tlie rivers as public highways of com-
merece.

In order to sustain its position, Utah in 1927
enacted the following law (Laws of Utah, 1927,
page 8) :

Secrion 1. COolorado River in Utah and
Green River in Utal declared to be navi-
gable streams.—That the State of Utah does
hereby declare that the Colorado River in
Utah and the Green River in Utah from
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time immemorial and at the time of the ad-
mission of Utah into the Union as one of the
States of the United States of America were
and ever since have been and are now navi-
gable streams, :

Sec. 2. Title to the bed of all navigable
rivers vested in State of Utal, when—cexcep-
tions—That the title to the beds of said
rivers and of cach of them, as well as thetitle
to the beds of all other strcams and lakes
which at the time of said admission of Utal
into the Union were navigable in fact, vested
in the State of Utah at the time of its said
admission into the Union and said title has
at all times thereafter heen and now is vested
in the State of Utah, except such portion ov
portions thercof as may have been hereto-
fore disposed of by the State of Utah pur-
suant to law, by express grant.

Utah by this law solemnly states that the Green
and Colorado Rivers are navigable throughout the
State of Utah. The absurdity of the law appears
when it is considered that in certain stretches of
both rivers only men of iron nerve have ever heen
down them and then only in speeially constructed
boats. This law can not deprive the Government
of any of its rights in the river beds, beeause, as
has been previously shown in this brief, the rights
of the parties to this suit were fixed as of the date
of statehood.

The bill alleges (Paragraph D. page 11) that tlie
rivers are not navigable interstale. The answer ad-
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mits (Pavagraph 3, page 6) that the rivers are
not navigable interstate, but the answer at numer-
ous places asserts that the rivers are navigable in-
trastate, The evidenee shows that in the seefion
of the Colorado River between the foot of Cataract
Canyon and Lees Xerry, Arizona, the hest water
for the operation of boats is between Warm Creck,
Utah, and Lees Ferry. There ave no rapids in this
scetion of the river. Utah sceks to sceure to itself
the advantages of an intrastate navigable streani,
without being subjeeted to the obligations incident
to an interstate strcam. Under the evidence. Gtah
can not consistently maintain that the Colorado is
navigable intrastate and deny its navigability in-
terstate to Lees Iferry. When Utah admits non-
navigability interstate, it admits in substance that
the Colorado River is nowhere navigable in Utah.

XII

NONNAVIGABILITY OF THE RIVERS KAVING BEEN
ESTABLISHED, THE TITLE TO THE RIVER BEDS RE-
MAINS IN THE UNITED STATES AND THE UNITED
STATES 1S ENTITLED TO THE RELIEF SOUGHT

The United States, as the riparian owner of the
uplands adjacent to the seetions of the rivers in
question, owns the river beds beeause the rivers are
nonuavigable. This prineiple is established in the
case of Oklahoma v. Teras, 258 U. 8. 574, 591,
where, after arviving at the conclusion of nonnavi-
gability of the Red River, the court said:
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We conelude that no part of the river
within Oklahoma is navigable and thercfore
that the title to the bed did not pass to the
State on its admission into the Union.

Prior to the statehood of Utal, the United States
owned all of the present State of Utah, including
the beds of all streams, exeept such lands as the
TUnited States had disposed of. If the title to the
beds of the Green, Colorado, and San Juan rivers
did not pass to the State of Utal: upon its admission
into the Union, the ownership of the river beds con-
tinues to remain in the United States.

See also Brewer-Elliott Oil Co. v, United States,
260 U. S. 77, and United States v. Holt State
Banl:, 270 U. S. 49.

TUtah as a State is without power to acquire
either by State court decision or State legislative
enactment, any of the public lands of tke United
States.

YVan Brocklin v. Anderson, 117 U, S. 151,

Bagnell v. Broderick, 13 Pet. 436,

Jowrdan v. Barreit, + Hew. 169,

Gibson v. Chouteaw, 13 Wall. 92.

Utah has expressly disclaimed any sueh power.

Secction 2, Article I, Constitution of Utah

This section was required by the enabling act
of July 16, 1894. (28 Stat. 107.)

By legislative enactment, Utah has diselaimed
any interest in the beds of nonnavigable streams.
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Sce Laws of Utah, 1921, page 318, See. 5575
* ¥ * Nothing lerecin contained shall
be construed as a legislative declaration of
ownership by the State of Utah of the beds
of nonnavigable rivers or streams.

Both the United States and Utah, therefore, are
in harmony in declaring that the ownership of the
beds of nonnavigable streams is in the riparian
owners.

It follows that the United States is entitled to
the relief sought.

Respecttully submitted for the consideration of
the Speeial Master.

Winttayr D, Mitenernr,
Attorney Generdl.

CHARLES M. BLACK)MAR,
Special Assistant to the Altorney General.

RaxpoLrut S. COLLINS,

Sanvven L Moveg,
Atlorneys.
MarcH, 1930.

APPENDIX

SUBSTANCE OF TESTIMONY ON NAVIGATION FROM
RECORDS IN OTHER CASES

State of Oklalioma v, Stute of Teros (258 U. S, 5374)

In the testimony. very little is <aid respecting
navieation upen Red River [rom Marshal County
west, reference being made in the festimony of one
witness regarding the area adjacent fo Tilbnan
County, one of the woesferly counties, that there has
been no navigation on the river within his recollee-
tion, people nsing hoats for fishing and hunting
onlv. (R. 1403.)

The testimony of another witness resident in Jef-
ferson County refers to a ferry hoat operated near
Ryan. (R. 14S6.)

Another witness referred to a ferry hoat operated
in Love County in Tp. 8 S.. R. 2 W. (R. 1522.)
Upon the seetion of river adjacent to the counties
from Marshal County castward {o the Arkansas
line: there appears to have heen considerable traffie
at one time or another, and the testimony deals
principaliy with these sections so fav as boating his-
tory is concerned.

D. ¢ Tuniey (R.1550), 84 vears of age, resid-
ing at Platter, Bryan County. Oklahoma, lived all
his life 1n neighborhood of Preston, Texas. He
stated that steamboats came up there before the
war; one cane to old Preston and stayed until
spring;: one went to the mouth of Big Mineral and

(197)
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sfayved all winter; it came up on a rise in the viver.
One was stranded at Preston and stayed fhere atl
winter. ‘e one that came up to Big Mineral had
a caloon and grocevies on i, The pilot honse was
torn off of the one that stayed at Prestoun, by the
hoat trving to run under a eable, and it had to stay
until the pilot house was vepaived.  These boats
came hefore the civil war. A keel boat came up
and started up the Washita, but hit a vock about
a mile up and was sunk. IIe heard of a boat
coming np in 1884, {o Colbert. but did not see it;
that it was the jast hoat he heard ol on the river.
During the time these boats came up, the channel
was deeper than it is now; the river was niove nar-
row and there was more water in it at its ordi-
nary stage. Since the river has widened and has
hecome shallower, it would be possible to navigate
the river with stecamboats if the snags could be
gatten out of it, and hold the water in one place, but
the river hax spread ont so in the valley, the water
is more shallow now and there are move sand bars
formed than when he fiest knew the river. These
bars, of course, change from one place in the river-
bed to another. e believed the river could he im-
proved by confining this sand, o that it could he
made navigable; he further stated that they eould
o up now in time of rvises. The rises cometimes
come =uddenly.  There is no certainty as to when
a rise will ecome down the river. Ile knew of
gome vears in which theve was no overflow.  Oue
cannot depend upon a rise coming at any pavtienlar
time.

The steamboats coming up the mouth of IDix
Mineral and Preston had boilers on them: they
werve loaded with dry goods. groeeries and whiskey;
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one went o the mouth of Big Mineral and stopped.
staying all winter, selling groceries and dry goods
fo the people and in refurn took money, hides,
buffalo robes and country produce. 13y spring they
pretty well <old out their stock of grocervies and dry
goods; they again came back to DPreston with a
heavily loaded hoat, and sold grocevies and whiskey
there. The hoat did not stay there but a little while.
Tt was Inaded with all Kinds ol funs and hides and
went out in fhe spring.

There was a great deal of hunting and {rappine
up and down the river in the early dayvs—beaver,
otter, skunk, mink, and coons were {rapped. There
were a great many fur-bearing animals in the river
bottoms then, but they were all trapped out about
twenty-five years ago. The hunting and trapping
was done by people on both «idex of the river.
They were hunting and trapping as far back as he
could remember. The keel boat going up the month
of the Washita come before the eivil war,  T{ was
propelled by steam; it had a boiler on it and it was
about a hundred fect long, and prohably 14 ft. wide.
e heard the men on the boat talk about Shreve-
port and New Orvleans. The fivst boat that he saw
coming up the river was called the “Ruby Sal.”’

Dan 17, Collins, 40 veavs old, taviner, of Colbert.

Klahoma, who lived there all hix life, saw (he
dnnie P, and the Governnent snage boat= up therve.
(IR. 1557.)

G N7 T ebh, yesidence 14 miles =outh of Achille.
couthern pavt of Dryvan Cownty. + miles from Red
River: 40 vears old. testified (2. 1562) that he did
not know of any navigation on the river but hemed
of a steawboat which came up the river in 1898
He had a gasoline boat down at Winmnichi on the
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river and tried to bring it up the river: it was 16
lt. wide and 36 ft. long; the bridge was 1.t {t. wide
and 20 ft. long. The Kiamichi is something like
300 miles from wheve T live.  The boat drew 327
ot water and he did not find the water deep enough
to bring it unless he eould get a rise.  Ile hrought
the boat up in 1908, and got it here ou a rise in the
river., The boat was built by one ol the Jumber
companics to raft logs. IIe brought it up the viver
to use as a ferry boat.

R. P. Draper (R. 1567), County Surveyor, Choe-
taw County, Okla., 60 years old, lived in that county
sinee 1903; before that time resided in Tamarv
County, Texas, opposite Choctaw County, Okla.,
testified: The boat coming down the river in 1867
was the first one he knew of and that was in the fall
ov winter season. It was named the Cubaj it drew
hetween 3% and 4 feet when loaded. Since the
changes deseribed as having taken place in Red
River he would not now consider the river navi-
cable. There were several boats sinee that time
which he saw, the last navigation occurring in 1875.
Since that time there have also been gasoline
launches on the river. These gasoline boats were
principally used for rafting timber: quite a lot of
timber has been rafted down the river to different
mills along the river: they generally happen to
cateh a rise; they could not do much in the ordinary
stage of the river. There has been a good deal of
logging on the river in his recollection; hardwood
and ¢éottonwood principally ; some places in the val-
ley were heavily timbered with large timber when
he first knew it; there was a great deal of that class
of timber in the river valley on both sides of the
river; that timiber has been pretty well cut out.
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Sonie of it was cedar, out of which telephoue and
telegraph poles were made, and some of a still larger
class. It was the custom to float these logs down
the river to sawmills adjacent to the river. Some
of them were even floated to Fulton, Arkansas, and
helow there even. Walnut Jogs were floated down
the river; logging was quite a large industry in the
Red River valley for a great many vears, and float-
ing and rafting the logs down the river was one of
the usual and ordinary methods of carrying those
logs to market.

Texas people used the river for this purpose, as
well as Oklahoma people.  After the invention of
motor boats, these boats were used in shoving the
rafts along; but that was not done extensively; it
did not scem to be a sueeess. They generally took
advantage of the rises and rafted the logs down
during a rise.  The Texas & Pacifiec Railroad was
built along the river in the carly scventies. The
boat he spoke of as landing at Tlickory Bluff Land-
inz was a steamboat; it was carryving cotton for
some point up the river. Up to the time the rail-
roadd eame. a lavge portion of the cotton grown on
Red River was shipped ont by stemmboats or flat
hoats,  Ile did not rementher any hoats after the
rathroad was built to Caddo. Oklahoma, that was
the neavest mavket other than that afforded by the
Toxas & Pactlic.

J0WW Threlkill (R. 1572). 60 vears old, address
Chrant, Okla., lived nearly all hislife near Red River
in Oklahoma and Indian Territory. Ile testilied
that his recollection goes baclk to 71 or 72, when
he was eleven yeavs old.  The river was not then
heing navigated, only one ov two boals came up the
viver. Ile =aw onc about 187:4; it was a steamboat
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and he saw it as it was coming back, about 8 or 10
miles above the mouth of the Kiamichi.  The viver
was then on a little vise, One boat sank wi Slate
Shoals. e knew ol no other boats exeept zaso-
line hoats that were used in the timber husiness:
they were used to bring =upplies up the viver fora
period of fifteen years ov so. Ash, cotton. and soue
walnut were floated down the river, which could not
he woved in Tow water, but when the water was hieh
enoueh. the ralters would turn it loose. The tini-
ber was put into valts and faztened 10}:('1\1(\1": 1hix
logeing continued for ten or fifteen years uni il H}u
timber was all cut out. LThe first raft was taken to
Trulton. Arkansas. The timber was taken from
above the mouth of the Boggy, which ix 30 or 35
miles above the mouth of {he Kiamichi: the rafting
continned throughout all the yvear at any time n
little rise would take it down. The last rafting he
gaw occurred about 12 vears ago.  Not all the com-
mereial thmber in thix county was rafted down
fie viver: some mills were sof np there, though the
handle faetory ix continuing to cut out ash fimber
and take it.down the river. .

G, Oaks (R1575). Thngo. Okla., 70 vears ald.
testificd (hat as a bov he saw a stesimhoat Toading
cotton at his grandfather’s gin. e was not swre
whether this was before or after the eivil war. Ile
remembers the old Pine Bt Janding. There
were several points along the viver where hoats
landed,  Thinks steamboats went up and down the
river until along in the seventies. One he recalled
was blown up about at Slate Shoals. The viver
used to be deeper than it is now.  The peaple then
fished i the viver: they do now oceasiomaly. Gane
was plentitul when he was a oy and people hunted

203

on both the Oklahoma and Texax xide; oceasionally
he heard of trappers on the viver. Therve were large
trees In the river valley when he was a boy, varying
in size from that of your leg to 3 or 4 ff. in diam-
cter; they have decaved or been cut down or blown
down. much of this was cut and used for sawlogs,
and in some places they were rafted down the river.
The cedar was cut for telegraph and telephone
poles.

L. 117, Qalks (R, 1578), Trogville, Okla., 1% miles
from Red River, 64 years old, testified that there
used to be little boats running up and down the
river which carried vut cotton and products of the
country before the coming of the railroads; they
brought in dry goods and groceries and things of
that sort from Shreveport and New Orleans; there
were various landings up and down the river where
there were stores that got these things from steam-
boats, Prior to the coming of the railroads one of
the ordinary means of obtaining supplies and <hip-
ping out products of the country was the shipment
of goods up and down Red River. 1Ie remembered
when the river valleys were timbered with mer-
chantable timber; a lot of it was rafted out. Raft-
ing logs continued off and on as long as there was
merchantable timber in the country. Ile thinks
there is about as much water in the river now, as a
gencral thing, as there ever was. The viver valley
lands are regarded as productive lands, and that is
truc as to those on the Texas side as well as on the
Oklalioma side.

TW. I, Pearey (R. 1570), 76 years old, address
Girant, Choctaw County. Okla., testified that the
Targest eottonwood tree he ever saw was 4 or 5 feet
in dinmeter; the largest walput was three or four
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feot: he did not recall any very large (:c"vlm'
trees in that arca. Saw black gum trees two feet
in diameter.  When the merchantable timber was
cut out, it was sawed and marketed. Lately there
has been no rafting. It has been ten or twelve
vears since any rafting was done. Timber was
ﬁi’tod in large rafts to Arthur City from the Dogay
and up the river above there. When he fivst 1:1.1cw
the river it was something like 75 to 100 vards wide.
Onlv small rafting could be done unless there was
come extra water.  During low-water stages the
sand bars would interfere. When the river was
low they would send small rafts, the size of the raft
depended upon the stage of the water. o
. J. Oaks (R. 1581), T2 years old, residing at
Girant, Choetaw County, Oklahoma, stated that be-
sore the railvoad was built to Paris, Texas, xome
little hoats came up Red River. In 1874 m?(l T
the hoats brought salt, tobaceo, molasses and liquor
to the mouth of Winmichi, and peddled them to the
citizons, carrying cotton hack to New Orleans. '_l"he
hoats prineipally came to the mouth of the KNia-
michi, but have gone above there.  They have come
as high as Arthur City. In 1873 a hoat came up
durine an carly rise in the spring of the veav and
10dge£1 on the rocks at Shoals. The captain later
undertook to take it off and it blew up.  There was
one large boat but he thought the hoats he used to
soe were not more than 50 or 60 feet long and they
drew about 2% feet of water. When the railroads
came, commeree by way of boats ceased. Cedar.
hickory, and pecan trees grew in the river bottoms.
Bofore the railroad was built, this timber was cut
off and floated down the river. Walnut was taken
out after the railroads were built.
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Q. Herndon (R. 1584), McCurtain County, Okla.,
60 vears old. testified that walnut timher was rafted
down the river In good sized rafts when he first
went there, Game was plentiful, and fur-bearing
animals were trapped on both sides of the river,
Ile saw two stcamboats on the river; the last one
in 1914, It was a Government dredge boat. There
was a steamboat landing at old Albion, but he never
saw any steamboats land there. Old Rowland was
an old stcamboat landing. and so was Briley’s land-
ing. I think fhe Briley Janding and the old Row-
land landing were the same.
Garrett Tgo (R. 1587), 80 years old, lived in
country since 1848, when lhie came to Red River
County, Texas, testified that he navigated Red
River from 1866 to 1874. He was Captain of the
Belle Crook, which was in 1866. I1e was on the J.
L. Briley in 1872 and 1873.  He made a trip or two
on the . T. Driley which was put on in 1876,
These boats ran from Ifulton, Arkansas, to the
mouth of the Kiamichi, which was then considered
the head of navigaticn. They were nearly all stern
wheel hoats. drawing about four feet of water, and
carrving 1.000 hales of cotton. They weve nearly
all flat bottom hoats. There were a number of
other boats on the river during that time. They
generally ran from January up until April.  About
half a bank stage was required to run a boat.
When the boats were not in use they were tied up
either at Fulton or New Orleans.  The boats would
eo through to New Orleans once or twice in a sea-
son. There was a raft in the river at Fulton which
was sometimes very diffieult to get through. It
would take about ten days to make the round trip
from the mouth of the I{iamichi to New Orleans.



206

They freighted molasses, whiskey, :n}d aroceries up
Red River before there were any railvoads: that it
was their business to sell to the farmers, and r‘hey
took back eotton, cottonseed, and salt. They
usually tied them up when there wis ne Lreight o
carry.

In very low water they had to sound the bo.ﬂ'om
frequently for bars, by sending a skiff ont in {ront
to take a sounding. In low water they went very
slowly beeause if they struck on 2 sand'b:uj thev
might stay there a week or a month, This did not
océhr very often. IIe had known of boats to be
snagged and sunk.  The am Ilowell was one such
and the Clevis another. At the old Rowlind land-
ine he had seen as many as four big side-wheel
boats there at one time, some of which would take
1,700 bales of cotton. They had a great deal more
water in the seventies than they have now, Those
large boats van then. TWhen {the railroads were
built the steamboats were put out of husiness for
commercial purposes exeept an oceasional cottop-
seed boat. e saw one or two trading boats in
1906. Ilc saw the Government dredge boat once or
twice when it was up in this country. Red River
had been considered a navigable stream only in the
winter scason. They could not compete with the
railvoads. It had been 20 yeavs since he observed
Red River exeept to cross it at different points.
They could navigate some loealities of it now by
catching high water. if they did not have the rail-
roads. Ilec saw one keel hoat on Red River. That
was just a hull of an old boat that had been nsed.
It was at old Rowland.

Kecel boats were used in navigalion belore the
invention of steamboats. They dvew about 3 feet
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of water. Ile operated flat boats on Red River
where a cotton boat sauk. and took the cotton off
with flat boats. They used their steamboats as
trading hoats, hringing up sugar. coffee, molasses,
ete.. and buyving beef, cotton, and cottonsced.
These trading boats operated on the river until
the railroads came: after that, whiskey hoats con-
tinued to come up the river. He had been up to old
Preston twice, in 1849 and in 1909. These upper
Red River boats eavried from 800 to 1,000 hales of
cotton; they were flat-hottomed hoats, one hundred
feet Tong, and 30 or 40 feet wide; 30 feet was the
average. JMost of the Doats running on the river
were stern-wheel boats. The steamboats had no
cffect on the sand bavs. The Ham JHowell and the
R. T. Briley, the Bonnie Lee, and the Royal George
ran after the Civil War. Ile remembered Ben
Kuntz and Johm Kuntz. The hoats were called the
Kuntz lines. The Fra and the New Ere both ran
before the Civil War., The Kuntz line and the Mox-
can line ran up and down upper Red River; they
had a number of boats running on upper Red River
along in this seetion of the country. Ie remem-
bered a boat ealled the Red River Planter; it ran on
the river in this scetion of the country.,

Captain Cheatham ran the Ironticr; he had a
salt works up in the Niamichi River and ran an-
other boat ealled the Soutliern.  [le remembered a
boat ealled the Francis Jones, and the R. M. Jones
and the Walla Busha., The Jones boat was built
to Iraul cotton off of the old Shawneetown farm.
He remembered a boat called the Jim Twrner, Peo-
ple living along Red River in those davs marketed
their cvops from October until along in the spring.
During the summer months there was nothing up
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here for boats to haul out. During the fall and
spring when therc was anything to ship out. and
the river was at the correet stage, the boats would
come up and take it out, '1'ic boats brought mer-
chants’ goods {o Clwksville, Sherman, and 1loney
Grove. Passengers came on those boats. Tixeept
for conveyance by wagon from Shreveport and
Gaines Landing, the navigation of the Red River
by boat was the only means of commeree for this
seetion of the country. It was a matter of debate
whether the removal of the raft in Louisiana did
more to hinder or hielp the navigation of Red River
up along the Texas border; some thought it made
the water shallower, and some thought it helped.
He remembered a steamboat by the name of the
Oliver that ran to Clarksville, Texas. Ifort Towson
is just a little cast of the Kiamiehi River. DBoats
sometimes went a mile up the Kiamichi River to
get cotton. When he first came to this country in
1847 there was a great deal of timber growing in
the valleys on Red River, both on the Oklahoma
and the Texas side. Cottonwood, walnut, hickory,
peecan, ash, syecamore. guin, and bois d'are.  Ile saw
cottonwood trees that were five feet in diameter;
-and a walnut tree that was 4 feet in diameter which
was sold for $900,

F. D. Taaffee (R. 1592), Idabel, McCurtain
County, Okla., testified that there had been no navi-
gation of the river within his recollection and the
only boats he saw had been Government snag boats.
From his observation of the river he would judge
it to be navigable only at a high tide. The rises
arc uncertain. To a certain extent the local vises
oceur from the middle of Marvch to May; then the
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winter snow melts in the mountains, and we have
what we call the June rises,

W T, Graham (R. 1596), 65 vears of age, was
shertft of MeCurtain County, Okla, 4 vews.
Testificd that small boats were running on the
river when he was a boy, but he could remember
none exeept Government snag hoars sinee 1894, Ilc
had been on hoats and had gone up to old Captain
Wright’s place at a rock landing just above the
mouth of the Kiamichi. TIe was the first sheriff
of MeCurtain County, clected in 1907 and served
4 years. IIe knew of no whisker boats that came
up the river except the little stern-wheel boats that
would have a regular bar on them. These boats car-
ried meat, flour, sugar, and coffce. selling supplies
to the people along the river, and carried cotton
back; they would bring in supplies to the peaple
and carry back the produce of the country.

Isaac Johnson (R. 1597), 62 vears old. lives 6
miles south of Idabel. Okla.. testified that he saw
boats on Red River since he had lived there (25
vears) ; they used to come up Red River every win-
ter after the rainy season set in. until the Texas &
Pacific Railroad was built ; lie did not reeall exactly
what vear that railroad was built. but since that
time the hoats had not mmn vegulavly on the river.
His house is right on the river in a bend. and he
could sce up and down the river for miles. The last
boat he remembered was about 100 ft. long and 30
£t. wide, an oil burner he thinks, brought from St.
Louis by a factory in Pavis. Texas. It was a flat
bottom boat and ran in 1909. ITe saw it coming
from St. Louis and afterwards saw it going hack
down the river, and again saw it going back up the
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river. Ile remembered the date heeanse statehood
canic in 1907, IIe did not know what becune of
the boat; it was nxed by the timber people in ratt-
ing timber down the river: ash timber was put on
it by the handle factory which owned it. I it
made more than 3 trips he did not see it. The
steamboats used to come up bringing freight, and
carry cotton baek. hut the eommercial hoats did not
run on the river sinee the railroads came into the
country, The last boat he saw had 2 wooden hull,
and the river was at a very Jow stage when the
boat went up. :

Betore the Texas & Pacific was built, the sup-
plies were brought up by steamboat, and the cotton
and produce of the country were earried back. In
cotton-growing countries like this, the business of
the country is conducted in the fall and winter.
and during this season the boats would come up;
the rises would occur at the right time for moving
the conmceree of the eountry; other rises oceurred
at other times, hut there was nothing for the boats
to comie for exeept during the fall aud winter,
Government snag hoats have worked on the river.
Boats were used on a six or seven foot vise. Ile
sometimes worked on boats: they earetully meas-
ured the water when they were afraid of bars.  Ile
saw a man on the bow of boats in the early days
cast a linc to measure the water. There were
whiskey bars on the boats,  During the Jow-water
season in this country people would go to Jefferson,
Texas, for their supplies: steamboats ran there all
the time. Between hoating scasons they went
overland for {reicht. The boating season would
Iast during Deeember, January, Februavy, March.
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and April.  The cotton gins had large sheds built
to hold the stuff, and farm products would be stored
until the water got hizh enough for steamboats to
come and et it at other {intes cofton was hauled
out overland.

Leovy v. Uniled States (177 U, S. 621)

William O’ Brien, witness for Government, oceu-
pation, fisherman, hunter and general workman,
stated that he worked on the dam complained of;
that a man named John Collet went through the
pas< while he was working there with a lugger
which had oysters in it.  Lle did not know exactly
how much she drew : may have been 2% {eet or more.
Collet eame back next day through the pass. The
hoat was going from the river to the gulf.

Patriele Calaghen, a witness for the United
States, maintained an ovange grove and truek farm
and ran a trading hoat to Pilot Town all the way
down, Stated that he was acquainted with Red
J?ass hut went elear through with lis boat only once,
Tt was a small vaw] boat which was turned into a
gafl «ail. ITe eould not say how mueh water it
dres.  As far as he could reeolleet, it was abont
in 1864.

oMUt e, for the United States, was engaged
in the trading business: was acquainted with the
country since 1875.  Stated that we have taken out
willows on harges drawing from - to 5 feet of water
by a tug boat. This oceurred a little over 4 years
ago. ITe saw Inggers go through the pass to the
Gulf: he saw boats go throngh loaded with oysters
but no hoat can pass throngh since the construction
of the dam.
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Jolin Collen, Loy the United States, was enzaged
in the ovster business.  Owned a boat which he de-
sertbed e n 35-harrel boat which drew about 232 or
3 feet loaded, e carried oysters throngh the piss
three winters all the way throngh fo the Ciulf. Uc
stated that the pass is about 12 miles long and }\'111!
a depth ranging from 5 or 6 to 10 ov 12 fc'ot'. Capt.
Mitehell and others went through there with luj_:{:urf
and boats. the lugeers holding abour 120 ov 125
barrvels of oyvsters,

Marco Benditich, fov the United States, sfated
that he ran a lugger in the oyster husiness Tor many
years, frequently going through Red Pas<. The
iast time Lie went through was T years ago }\'i’rh )
Joad of lumber. drawing about 31 feet.  His oys-
ter hoat was about G tons capacity, 30 odd harrels.
e also went through with the lugger Dexter draw-
ing 4 feet of water.

Marco N. Benditich, for the United States. was
engaged in the oyster business and owned boaf$:
passed through Red Pass two months belore _1t
closed with load of Jumber drawing about 3% if.
and saw other luggers going through all sizes,

Luke Scovell, for the United States. was enzaged
in fishing and went through the pass with lis boat
overy vear. The boat ealled Lugger Ste. Luke—
little more than 7 tons burden.  Went through the
pass with this hoat loaded with Ihumber.  Also
passed through with this and other beats over a
period of 15 yvears.

Michael Fantivitell, for the Government: cn-
gaged in the oyster husiness:went through the pass
with his ovster boat every year up to 189+ 1Tis
boat, a lugger called the Margary, was a 195-harrel
boat and drew 4 feet of water.
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Tozzo DBogcetto, Loy the Government, navigates
Inggers: engaged in the ovster and lumber business
from 1881 to 1893. [Ile went through the pass each
vear with 100 or 110 barrel boats dreawing 3% ft,
at Jeast.

Peter Stevelovieh, engaged in the oyster business;
went through the pass with his boats, the biggest
one drawing <+ ft. of water; others 3 to 3% feet.
Stated that the pass was good for luggers.

Steffano Rusich van oysfer boats; went through
the pass for about 17 yeavs; had big boat 120 barrel
capacity, 3% [t. draft; other smaller Doats and
skiffs.

DBrewer Elliott QN1 Gas Co. v. United States
(260 U. 8. 77)

The findings of the District Court and Circuit
Court of Appeals respecting the subject of navi-
gability were appproved by the Supreme Court.

In the veport of the decision of the Distriet Court
(249 Fed. 609) at page 619 ct «eq. the Court sets
out. the substance of the evidence addueed by the
testimony of officers of the Corps of Iingineers and
official reports of the engineers and same need not
be repeated here.

The testimony of Gen. W L, Sibert and others
diseloses that boats had at times gone up the river
far above the mouth of the Grand. but the river
could not he practieally used for ecommmerce.

Gen. Sibert testified that he had oecasion to ac-
quire data with reference to navigation of the
Arkausas as to the point at which navigation would
cease and as to attempts at navigation of the upper
Arkansas, Witness while in the service at Little
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Rock found no data showing movement of com-
meree on the Arkansas above the mouth of the
Grand as veeorded in the comniereial statisties and
never Jnew of any practical use of the Arkansas
for navigation purposes above the mouth of the
Grand, which was considered as the head of naviga-
tion by steamboat operators generally and by prac-
tically all of the Govermment engineers and assist-
ants with whom he came in contact. Witness at
no time eame in contact with any records of any
commerce above the mouth of the Grrand although
lie had heard and knew that one or two boats had
in tinwes past gone up there, but there was no com-
merce on the river. It could not be practically
used for commerce. Ilc stated that by practical
navigation is meant the navigation that can he re-
lied upon to justify or cause its use in the trans-
portation of products,

Edward IHouston, stecamboat man, stated that he
was engaged sinee 1833 in that business hetween the
mouth of the Arkansas and It Gibson. Ile stated
that sometimes the river was not navigable hetween
Little Rock and Pine Bluff. In carlier days he
stated that they did navigate it longer with certain
types of boats. The steamboats used in the carly
days drew from 9 to 12%" and fhe keel hoals drew
only 3",

David D. Chapman. Witness testified that up to
7 years ago he had operated on the river for a pe-
riod covering about 40 years. IIe vemembers the
steamboat “Awunt Sallie.”” Stated that while he
was captain he took a trip {o Arkansas City,
Kansas. It took 15 days going and 12 days getting
back. Some diffieulty was encountered on the re-
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turn trip.  Ile stated that I7t. Gibson ix considered
as the head of navigation and does not consider the
river navigable above that place,  Inthe early days
stern wheel boats were used. A piceture of the
“Aunt Sallie,”’ taken July 4, 1878, at Arkansas
City, was exhibited. 365 persons were aboard at
that time.  The boat drew 2 {t. of water loaded.

17, 3. Murdock stated that about 1870, one Wal-
ton built a Hat boat at Avkansas City and put a
saw mill eneine on it and some kind of a wheel and
started for Wichita. A number of boats were built
in the eavly days to haul lumber down to Arkansas
City, then the end of the railroad.

R. E. Cook was acquainied with the river about
20 vears. Ie once owned a small boat called the
“Carric Clyde’” which drew 167 to 18" light and
24" to 30" when Joaded. IIe brought it up about
20 miles above the Grand. The boat got out of the
channel and was abandoned on the veturn trip after
the load was vemoved. “The Cily of Muskogee,”
another boat, was bhrought from Cincinnati to Mus-
kogee. Several trips were made in a boat ealled
the “Mary D.”” from Muskogee to Redland, a rail-
road point above Ft. Smith, The draft was 16" to
187 light and did not exceed 36”7 when loaded.
Never went above the mouth ol Grand River. “The
City of Muskogee™ was somewhat larger than the
“MUary D7 and drew a little more wafer.

United States v. Ilolt Stale Bank (270 U. S. 49)

Chiris Saastad, witness for the Government, first
saw Mud Lake the latter part of June, 1892, when
he erossed it in a small, flat bottom hoat. In eross-
ing. the boat was rowed in plices and it was neces-
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sary to pole it in others. In oue place in partien-
lar the oars struck and it was neeessary to pole the
boat to get across. There appeared to be a kind
of bar in this seetion. The route followed was up
Thief River into Mud River and then into Mud
Lake, and up the viver west of the lake. IHe saw
the lake nearly every vear since.  In 1900, the lake
was almost all dvy. You could not get a hoat
across, but it afterward filled up again. Ile was
on the lake in various yeavs since 1892: crossed
both wavs, In the fall of the year the lake
abounded in wild ducks and geese, and was a
favorite hunting ground. the hunters using hoats
to get to the islands. During the years. many sct-
tlers eame in and went through, using the river to
get in and then crossing the lake.  Langley. who
had a store up there, used the river and Mud Lake
when open.  There was a sand har extending from
the west island. but there was an opening hetween
the bar and the shore.

John Knutson was 30 years in the vieinity and
knew the lalke sinee about 1892. In the carly years,
the water was entirely elear but later grew up in
reeds and rushes. 1900 was a very dvy year. Ire-
quently crossed the lake, small hoats being used.
In the carly vears, used oars mostly, but later weeds
and grass grew up and it was necessary to pole in
many places. He frequently took hunters out on
the lake in his boat and also did some trapping.
Practically all of the settlers in the leeality had
boats. He saw gasoline boats coming up there, but
they could not use them for the weeds. George
Williams, of Thief River IFalls, took one launch
out there for the last couple of years before the
dredge went there but he could not do anything
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with it because his rudder got full of weeds first few
rods he made.  Arpin had a boat up there in 19089.
He =aid the boat was too big and was never on the
lake hefore the diteh was put in there. The boat
pulled the eoal barges for the dredge and was used
on Thief River to haul coal to the dredge. The Jake
was drained in 1910, e never saw this boat on the
lake, just small rowhoats or something like that.
He saw Iorgs boat ou Thief River, not on the lake.
e never saw Gabrielzon run a gasoline bhoat there.

John Gabriclson came to the country in 1904,
He rowed up Thief River into Mud Lake. The
lake was tapped in 1910. In that vear he made 2
or 3 trips in the launeh from Thief River to
Grygla in the spring of the year, and then the
water swwent down and he could not go any more.
When he started out there was so much water in
that part of the country that he did not stop for
anything. It was not necessary to attempt to
follow the channel.

Chris Norbecl came up there in 1903. He saw
Mud Lake from 1904 to 1910, when it was drained.
There was always a little more water in the spring
of the vear. TIe used to cross the lake often in a
boat. IIe went down Mud River, crossed the north
side of the lake into Thief River and went down
Thief River. The boat was rowed and poled in
places and other places it was necessary to get out
and pull it over the shallows.

William J. LaBree has lived at Thicf River FFalls
for 40 vears. In 1893 or 1894 he visited the lake;
found plenty of water. It was a high year. He
took a flat-hottom Dboat from Thief River to Holt
and went across the lake. A number of years after-
ward he went there duck hunting, going up Thief
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River and crossing the lake. The depths were
variable, and the boat was rowed, poled, and pulled
in places.

Michael Sorem went to the lake hunting and
erossed it frequently. e stated that it was very
fair rowing but had to push the boat ahead at times.

Tom (. Scverson knew the viver sinee 1895 and
used boats for shooting.

Tawo other witnesses testified that they had used
rowboats crossing and hunting upon the lake.

Fladeland, witness fov the defendant, knew the
lake sinee 1899. IHe was engaged in generval mer-
chandise business for yearvs. IHe traveled from
Thief River to Grygla by boat, made the trip five
times and had goods brought up that way. Used
rowboats and also gasoline launch.  In1900 shipped
in supplics and merchandise. Iad channel cut 200
rods, 6 or 8 fect wide through the peat so as to navi-
qate the Dboats. Some rowboats, some easoline
boats. TTis brother-in-law built a boat 22 fect long
which earried 2,500 or 3,000 Ibs. merchandise. ITe
himself had a rowboat which would carry 2,500
lbs. e ran a gasoline launch all the way through.
e saw Brown and Johnson up there in 1900 with
a boat 25 or 30 {t. long.

Milton Forder kuew the country about 25 years.
TIe went up Mud Lake hunting and crossed the lake
in a rowboat. IIle built a flat boat to carry freight
from Thief River Falls to settlers. The heaviest
load he carried was 3,000 1bs.  Iie used the lake to
get in and out of the country in the summey.

Poterson, witness for the defense, used boat for
hunting on the lake a good many times, also while
camping there.
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Oscar Langlic kept store at Liner {from 1398 to
1905. He transported houschold goods by boat
from Liner. He came up Thietf River through
Mud Creck into the lake and up Mud River
using a rowboat.

Four other witnesses testified that rowboats were
used by scttlers generally, many of the flat-bottom
type.

Harrison v. Fite (148 I'ed. 781)

A gasoline boat, Government inspeeted, 38 feet
long. T feet wide, 5 feet wheel, freight capacity 4
to 5 tons; drawing from 1 to 2 feet of water was
operated for a period of three years by a merchant
who maintained wild game trading stations on vari-
ous points on Little River. (R. 448, 449.)

For many vears a licensed pilot operated steam-
boats on Little River, the largest of which was 84
tons, which drew 3 feet not loaded and up to o
feet loaded. (R. 512.)

Lumber rafts were frequently operated. (R.
515.)

Boats were used for transporting cotton sced,
wagons, ete. (R, 522,

Lumber rafts containing thirvty-five to forty
thousand feet of ITumber. (R. 555.)

Another boat of 19 tons capacity, Government
inspected, drawing 2 feet of water. (R. 600.)

In the years 1891 and 1892 one witness brought
down two lumber rafts containing 60,600 feet and
90,000 fect of lumber, respectively. (R. 621.)

In the years 1893 and 1894 a witness operated a
steam boat conmnercially, the s«ize not given. (R.
638.)

96801 —30——17
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Between the vears 1881 and 1883, a witness op-
erated three flat boats. The first, 60 feet long and
12 feet wide and the top deck 17 feet wide. The
second hoat, 9 feet wide and 39 feet long. The
third boat, 9 feet wide and 30 feet long. Two of the
boats were operated by horse power and the other
by man power. (R. 644.) The boats were used
for carrying stock and for the carriage of freight.
(R. 650.)

Another witness operated a boat of 5 or 6 tons
capacity (R. 659) which was used for transporting
merchandise on the river (R. 661).

In addition to the other boats, numerous hunting
skiffs, dugouts, and lumber rafts were operated
from time to time on Little River.

Toledo Liberal Shooling Company et al. v. Erie
Shooting Club et al. (90 Fed. 680)

The case involved the navigation of certain water
designated on the map as Maumee Bay. The fol-
lowing was the character of the boats used for com-
mereial fishing on the water in question:

Boats twenty to twenty-four feet long; five to
seven fect wide, carrying two sails; drawing ahout
four inches of water. (R. 116.)

The part of the Bay in question was habitually
used by commereial fishermen and the fishermen
used various types of row hoats, sail boats and
power boats. (R. 145, 153, 174, 182.)
~ The Bay was also used by pleasure fishing hoats.
(R. 107, 433.)
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