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PROGRESS REPORT OF STREAM MEASUREMENTS
FOR THE CALENDAR YEAR 1905.

PART XIII.
By W. B. Crapp and J. C. Hoyr.

INTRODUCTION.
ORGANIZATIONA_ AND SCOPE OF WORK.

The hydrographic work of the United States Geological Survey includes the collection of
facts concerning and the study of conditions aflecting the behavior of water from the time
it reaches the earth as rain or snow until it joins the oceans or great navigable rivers. These
investigations became a distinct feature of the work of the Survey in the fall of 1888, when
an instruction camp was established at Embudo, N. Mex. The first specific appropriation
for gaging streams was made by the act of August 18, 1894, which contained an item of
$12,500 “for gauging the streams and determining the water supply of the United States, '
including the investigation of underground currents and artesian wells in the arid and semi-
arid sections.” (28 Stat. L., p. 398.)

Since that time the appropriations have been gradually increased, as shown by the
following table:

Annudl appropriation for hydrographic surveg,fs, Jiscal years ending June 30, 1895 to 1906.

As a result of the increased appropriations the work has been greatly extended, and at the
same time it has been more thoroughly systematized by the adoption of standard methods
and by grouping the States into districts, in each of which a district hydrographer and a
corps of assistants carry on a comprehensive study of the hydrographic resources.

The chief features of the hydrographic work are the collection of data relating to the flow
of the surface waters and the study of the conditions affecting this flow. Information is.also
collected concerning river profiles, duration and magnitude of floods, water power, etc.,
which may be of use in hydrographic studies. This work includes the study of the hydrog-
raphy of every important river basin in the United States and is of direct value in the com-
mercial and agricultural development of the country.

In order to collect the material from which estimates of daily flow are made, gaging sta-~
tions are established. The selection of a site for a gaging station and the length of time it
is maintained depend largely on the physical features and the needs of each locality. If
the water is to be used for power, special effort is made to obtain information concerning

] ' 1



2 STREAM MEASUREMENTS IN 1905, PART XIII.

the minimum flow; if water is to be stored; the maximum flow receives special attention.
In all sections of the country permanent gaging stations are maintained for general statis-
tical purposes, to show the conditions existing through long periods. They are also used
as primary stations, and their records, in connection with short series of measurements,
serve as bases for estimating the flow at other points in the drainage basin.

During the calendar year 1905 the division of hydrography has continued measuring the
flow of streams on the same general lines as in previous years. Many new and improved

methods have been introduced, by which the accuracy and value of the résults have been

increased. Approximately 800 regular gaging stations were maintained during the year,
and an exceptionally large number of miscellaneous measurements and special investiga-
tions were made. The ‘“Report of Progress of Stream Measurements,” which contains the
results of this work, is published in a series of fourteen Water-Supply and Irrigation Papers,
Nos. 165-178, as follows:
No. 165. Atlantic coast of New England drainage.
No. 166. Hudson, Passaic, Raritan, and Delaware river drainages.
No. 167. Susquehanna, Gunpowder, Patapsco, Potomac, James, Roanoke, and Yadkin river drainages.
No. 168. Santee, Savannah, Ogeechee, and Altamaha rivers and eastern Gulf of Mexico drainages.
No. 169. Ohio and lower eastern Mississippi River drainages. .
No. 170. Great Lakes and St. Lawrence River drainages.
. No. 171. Hudson Bay and upper eastern and western Mississippi River drainages.
No. 172. Missouri River drainage.
No. 173 Meramee, Arkansas, Red, and lower western Mississippi river drainages.
No. 174. Western Gulf of Mexico and Rio Grande drainages.
No. 175. Colorado River drainage.
No. 176. The Great Basin drainage.
No. 177. The Great Basin and Pacific Ocean drainages in Callforma.
No. 178. Columbia River and Puget Sound drainages.

These papers embody the data collected at the regular gaging stations, the results of the
computations based on the observations, and such other information as may have a direct
bearing on the study of the subject, and include, as far as practlcable descriptions of the
basins and the streams draining them.

For the purpose of introducing uniformity into the reports for the various years the
drainages of the United States have been divided into eleven grand divisions, which have
been again divided into secondary divisions, as shown in the following list. The Progress
Report has been made to conform to this arrangement, each part containing the data for
one or more of the secondary divisions. The secondary divisions have in most cases been
redivided, and the facts have been arranged, as far as practicable, geographically.

List of drainage basins in the United States.
' NORTHERN ATLANTIC DRAINAGE BASINS. -

St. John. Thames.

8t. Croix. . ) Housatonic.

Penobscot. Hudson.

XKennebec. . Passaic.

Androscoggin. . Raritan.

Presumpscot. ) Delaware.

Saco. Susquehanna.

Merrimae. Potomac.

Connecticut. Minor Chesapeake Bay.
Blackstone, Minor Northern Atlantic.

SOUTHERN ATLANTIC DRAINAGE BASINS.

James. . Great Pedee (Yadkin).,
Chowan. ’ Santee.
Roanoke, Savannah.
Tar. Ogeechee.
“ Neuse. ) . Altamaha.

Cape Fear, Minor Southern Atlantic.
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DEFINITIONS. -8

EASTERN GULF OF MEXICO DRAINAGE BASINS.

Suwanee. Pearl.
Apalachicola. -Minor Eastern Gulf of Mexico.
Mobile. )
EASTERN MISSISSIPPI RIVER DRAINAGE BASINS.
Lower eastern Mississippi. Upper eastern Mississippi.
Ohio. '
. ST. LAWRENCE RIVER DRAINAGE BASINS.
Lake Superibr. Niagara River.
Lake Michigan. Lake Ontario.
Lake Hurgn. Lake Champlam (Richelieu Rlver)
Lake 8t. Clair. Minor St. Lawrence.
Lake Erie, o
'WESTERN MISSISSIPPI RIVER DRAINAGE BASINS.
- Upper western Mississippi. 4 Lower western Mississippi.
Missouri. Arkansas.
Meramec. . Red.
WESTERN GULF OF MEXICO DRAINAGE BASINS.
Sabine. Guadalupe.
Neches. | - San Antonio.
Trinity. Nueces.
Brazos. Rig Grande.
Colorado (pf Texas). Minor Western Gulf of Mexico.
COLORADO RIVER DRAINAGE BASIN.
THE GREAT BASIN.
Wasatch Mountains. Sierra Nevada.
Humboldt. X Minor streams in Great Basin.
PACIFIC COAST DRAINAGE BASINS.
Southern Pacific. Columbia.
San Francisco Bay. Puget Sound.
‘Northern Pacific.
HUDSON BAY DRAINAGE BASINS.
DEFINITIONS.

The volume of water flowing in a stream, the ‘‘run-off” or ‘“discharges,” is expressed in
various terms, each of which has become associated with a certain class of work. These
terms may be divided into two groups—(1) those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inch, and run-off in second-feet per square mile; and (2)
those which represent the actual quantity of water, as run-off in depth in inches and acre-
feet. They may be defined as follows:

“Second-foot” is an abbreviation for cubic- foot per second, and is the quantity of
water flowing in a stream 1 foot wide, 1 foot deep, at a rate of 1 foot per second. It is
generally used as a fundamental unit from which others are computed.

“Gallons per minute’” is generally used in connection with pumping and city water
supply. ’

The ““miner’s inch”’ is the quantity of water that passes through an orifice 1 inch square
under a head which varies locally. It has been commonly used by miners and irrigators
- -throughout the West, and is defined by statute in.each State in which it is used. In most
States the California miner’s inch is used, which is the fiftieth part of a'second-foot. -
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“‘Second-feet per square mile” is the average number of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the run-off is distributed
uniformly, both as regards. time and area.

“Run-off in inches” is the depth to which the drainage area would be covered if all the
water flowing from it in a given period were conserved and uniformly distributed on the
surface. It is used for comparing run-off with rainfall, which is usually expressed in depth
in inches.

“ Acre-foot” is equivalent to 43,560 cubic feet, and is the quantity required to cover an
acre to the depth of 1 foot. It is commonly used in connection with storage for irrigation
work. There is a convenient relation between the second-foot and the acre-foot. One
second-foot flowing for twenty-four hours will deliver 86,400 cubic feet, or approximately
2 acre-feet. ’

EXPLANATION OF TABLES.

For each regular gaging station are given, as far as available, the following data:
- 1. Description of station. '

2. List of discharge measurements.

3. Gage-height table.

4. Rating table.

5. Table of estimated monthly and yearly discharges and run-off, based on all the facts
obtained to date.

The descriptions of stations give such general mformatlon about the locahty and equip-
ment as would enable the reader to find and use the station. They also give, as far as
possible, a complete history of all the changes since the establishment of the station that
would be factors in using the data collected.

The discharge-measurement table gives the results of the discharge measurements made
during the year, including the date, the name of the hydrographer, the area of cross section,
the mean velocity, the gage height, and the discharge in second-feet. .

The table of daily gage heights gives the daily fluctuations of the surface of the river as
found from the mean of the gage readings taken each day. The gage height given in the
table represents the elevation of the surface of the water above the zero of the gage. At
most stations the gage is read in the morning and in the evening.

The rating table gives discharges in second-feet corresponding to each stage of the river
as given by the gage heights. -

In the table of estimated monthly discharge, the column headed ““Maximum?’ gives the
mean flow for the day when the mean gage height was highest, and it is the flow as given in
the rating table for that mean gage height. As the gage height is the mean for the day,
there might have been short periods when the water was higher and the corresponding
discharge larger than given in this column. Likewise in the column of “Minimum”’ the
quantity given is the mean flow for the day when the mean gage height was lowest. = The
column headed ¢ Mean is the average flow for each second during the month. On this are
based the computations for the three remaining columns, which are defined above.

In the computations for the tables of this report the following general and special rules
have been used: -

3,

P tal rules for comput

1. The highest degree of precision consistent with the rational use of time and money is imperative.

2. All items of computation should be expressed by at least two and not more than four significant
figures.

3. Any measurement in a’vertical velocity, mean velocity, or discharge curve whose per cent of error
is five times the average per cent of error of all the other measurements should be rejected.

4. In reducing the number of significant figures, or the number of decimal places, by dropping the last
figure, the following rules apply:

{a) When the figure in the place to be rejected is less than 5, drop it without changing the preceding
figure. Example: 1,827.4 becomes 1,827.

(b) When the figure in the place to be rejected is greater than 5, drop it and increase the preceding fig-
ure by 1. Example: 1,827.6 becomes 1,828,




CONVENIENT EQUIVALENTS. 5

(c) When the figure in the place to be rejected is 5 and it is preceded by an even figure, drop the 5.

Example: 1,828.5 becomes 1,828.

(d) When the figure in the place to be rejected is 5 and it is preceded by an odd figure, drop the 5 and

increase the preceding figure by 1. Example:

1,827.5 becomes 1,828.

Special rules for computation.

1. Rating tables are to be constructed as closely as the data on which they are based will warrant. No

decimals are to be used when the discharge is

over 50 second-feet.

2. Daily discharges shall be applied directly to.the gage heights as they are tabulated. )
3. Monthly means are to be carried out to one decimal place when the quantities are below 100 second-

feet. Between 100 and 10,000 second-feet, the
This also applies to the yearly mean.
4. Second-feet per square mile and depth in

ast figure in the monthly mean shall be a significant figure.

inches for the individual months shall be carried out to at

least three significant figures, except in the case of decimals where the first significant figure is preceded
by one or more naughts (0), when the quantity shall be carried out to two significant figures. Example:

1.25; .125; .012; .0012. The yearly means for t
cant figures and at least two decimal places.

hese quantities are always to be expressed in three signifi-

CONVENIENT EQUIVALENTS.

1 second-foot equals 50 California miner’s inches.

1 second-foot equals 38.4 Colorado miner’s inches. -

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per minute; equals

646,272 gallons for one day.

1 second-foot equals 6.23 British imperial gallons per second.

1 second-foot for one year covers 1 square mile 1.131 feet deep, 13.572 inches deep.
1 second-foot for one year equals 0.000214 cubic mile; equals 31,536,000 cubic feet.
1 second-foot equals about 1 acre-inch per hour.

1 second-foot falling 10 feet equals 1.136 hor

Sepower.

100 California miner’s inches equal 15 United States gallons per second.
100 California miner’s inches equal 77 Colorado miner’s inches.

100 California miner’s inches for one day eq

ual 4 acre-feet.

100 Colorado miner’s inches equal 2.60 second-feet.
100 Colorado miner’s inches equal 19.5 United States gallons per second.

100 Colorado miner’s inches equal 130 Calif
100 Colorado miner’s inches for one day equ
100 United States gallons per minute equal
100 United States gallons per minute for on

rnia miner’s inches.

al 5.2 acre-feet.

0.223 second-foot.

e day equal 0.44 acre-foot.

1,000,000 United States gallons per day equal 1.55 second-feet.

1,000,000 United States gallons equal 3.07 ac
1,000,000 cubic feet equal 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,20(

re-feet.

cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.

11nch equals 2.54 centimeters.

1 foot equals 0.3048 meter.

1 yard equals 0.9144 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 1,760 yards; equals 5,280 feet;
1 square yard equals 0.836 meter.

1 acre equals 0.4047 hectare.

equals 63,360 inches.

1 acre equals 43,560 square feet; equals 4 840 square yards.

1 acre equals 209 feet square, nearly.

1 square mile equals 259 hectares.

1 square mile equals 2.59 square kllometers.
1 cubic foot equals 0.0283 cubic meter. |

1 cubic foot equals 7.48 gallons; equals 0. 804 bushel.

1 cubic foot of water weighs 62.5 pounds.

1 cubic yard equals 0.7646 cubic meter.

1 cubic mile equals 147,198,000,000 cubic feet,
1 cubic mile equals 4,667 second-feet for ong
1 gallon equals 3.7854 liters.

1 gallon equals 8.36 pounds of water.

year.

1 gallon equals 231 cubic inches (liquid measure).

1 pound equals 0.4536 kilogram.
1 avoirdupois pound equals 7,000 grains.
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1 troy pound equals 5,760 grams.

1 meter equals 39.37 inches. Log. 1.5951654.

1 meter equals 3.280833 feet. Log. 0.5159842.

1 meter equals 1.093611 yards. Log. 0.0388629.

1 kilometer equals 3,281 feet; equals five-eighths mile, nearly.

1 square meter equals 10,764 square feet; equals 1,196 square yards.

1 hectare equals 2.471 acres.

1 cubic meter.equals 35.314 cubic feet; equals 1.308 cubic yards.

1 liter equals 1.0567 quarts.

1 gram equals 15.43 grains.

1 kilogram equals 2.2046 pounds.

1 tonneau equals 2,204.6 pounds.

1 foot per second equals 1.097 kilometers per hour.

1 foot per second equals 0.68 mile per hour.

1 cubic meter per minute equals 0.5886 second-foot.

1 atmosphere equals 15 pounds per square inch; equals 1 ton per square foot; equals 1 kilogram per
square centimeter.

Acceleration of gravity equals 32.16 feet per second every second.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76 kilogram-meters per second.

1 horsepower equals 746 watts.
» 1 horsepower equals 1 second-foot falling 8.8 feet.

13 horsepowers.equal about 1 kilowatt.

- 1
To calculate water power quickly: w =Net horsepower on water wheel, realizing 80

per cent of the theoretical power.
Quick formula for computing discharge over weirs: Cubic feet per minute equals 0.4025 wWhs; I=length
of weir in inches; h=head in inches flowing over weir, measured from surface of still water.
To change miles to inches on map:
Scale 1 : 125000, 1 mile=0.50688 inch.
Scale 1 :90000, 1 mile=0.70400 inch.
Scale1: 62500, 1 mile=1.01376 inches.
Scale 1 : 45000, 1 mile=1.40800 inches.

FIELD METHODS OF MEASURING STREAM FLOW.

The methods used in collecting these data and in preparing them for publication are
given in detail in Water-Supply. Papers No. 94 (Hydrographic Manual, U. S. Geol. Survey)
and No. 95 (Accuracy of Stream Measurements). In order that those who use this report
may readily become acquainted with the general methods employed, the following brief
description is given:

Streams may be divided, with respect to their physical conditions, into three classes—
(1) those with permanent beds; (2) those with beds which change only during extreme low
or high water; (3) those with constantly shifting beds. In estimating the daily flow
special methods are necessary for each class. The data on which these estimates are based
and the methods of collecting them are, however, in general the same.

There are three distinct methods of determining the flow of open-channel streams—(1)
by measurements of slope and cross section and the use of Chezy’s and Kutter’s formulas;
(2) by means of a weir; (3) by measurements of the velocity of the current and of the area of
the cross section., The method chosen for any case depends on the local physical condi-
tions, the degree of accuracy desired, the funds available, and the length of time that the
record is to be continued. ' v

Slope method.—Much information has been collected relative to the coefficients to be
used in the Chezy formula, v=¢v'R s. This has been utilized by Kutter, both in develop-

ing his formula for ¢ and in determining the values of the coefficient n which appears therein. .

The results obtained by the slope method are in general only roughly approximate, owing
to the difficulty in obtaining accurate data and the uncertainty of the value for n to be
used in Kutter’s formula. The most common use of this method is in estimating the
.flood discharge of a stream when the only data available are the cross section, the slope
as shown by marks along the bank, and a knowledge of the general conditions.
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" Weir method.—When funds are available
. weirs can be erected, these offer the best faci

situated and constructed, they may be utili:
conditions necessary to insure good results
lng to the physical characteristics of the d

7
?
and the conditions are such that sharp-crested
lities for determining flow. If dams are suitably
zed for obtaining reliable estimates of flow. The
may be divided into two classes—(1) those relat-
am itself, and (2) those relating to the diversion

and use of water around and through the dam.

The physical requirements are as follows
will not interfere with free fall over it; (b)

topography or abutments which confine t.
crests, which are kept free from obstructio;
type for which the coefficients to be used in

(a) Sufficient height of dam, so that backwater
absence of leaks of appreciable magnitude; (¢)
he flow over the dam at high stages; (d) level
ns caused by floating logs or ice; (e) crests of a
Q==cbh?, or some similar standard weir formula,

are known (see Water-Supply Paper No. 15b) (f) either no flash-boards or exceptional care
in reducing leaking through them and in recording their condition.

Preferably there should be no diversion df water through or around the dam. Generally,
however, the dam is built for purposes of power or nawgatlon, and part or all of the water

flowing past it is diverted for such uses.

his water is measured and added to that passing

over the dam. To insure accuracy in such estimates the amount of water diverted should

be reasonably constant. Furthermore, it

{should be so diverted that it can be measured,

either by a weir, a current meter, or a mmp]e system of water wheels which are of standard
make, or which have been rated as meters under working conditions and so installed that the

gate openings the heads under which they:

rately abserved.

work, and their angu]ar velocities may be accu-

The combination of physical condltlons and uses of the water should be such that the esti-

mates of flow will not involve, for a critical

on a broad-crested dam, of less than 6 in

good, the cooperation of the owners or of
results are to be obtained.

A gaging station at a weir or dam has
through the periods of ice and floods, and
be used in the weir formula, and of compli

‘Velocity method.—The determination of
tion of a stream at a given time is termed
product of two factors—the mean velocit)

:

& and the area of the cross section.

stage of considerable duration, the use of a head
ches. Moreover, when all other conditions are
perators of the plant is still essential if reliable

the general advantage of continuity of record
the disadvantages of uncertainty of coefficient
ations in the diversion and use of the water.

he quantity of water flowing past a certain sec-
ja discharge measurement. This quantity is the
The mean

velocity is a function of surface slope, wetted perimeter, roughness of bed, and the channel

conditions at, above, and below the gaging |
bed and the fluctuations of the surface.

section. The area depends on the contour of the

r]::‘he two principal ways of measuring the velocity

of a stream are by floats and current meters.
Great. care is taken in the selection and equipment of gaging stations for determining dis-

charge by velocity measurements in order
accuracy. Their essential requirements g
determined by meters or floats. They ar
straight both above and below the gaging
water, or boils; where the bed of the stres
permanent character; and where the bank
stages. The station must be so far remove
or other argificial obstructions that the gag
Certain permanent or semi-permanent s
generally pertinent to a gaging station.

that the data may have the required degree of
re practicaliy the same whether the velocity is
o located as far as possible where the channel is
section; where there are no cross currents, back-
m is reasonably free from large projections of a

s are high and subject to overflow only at flood

d from the effects of tributary streams and dams
e height shall be an index of the discharge.

ructures, usually referred to as‘“‘equipment,’” are
These are a gage for determining the fluctua-

tions of the water surface, bench marks ﬁo which the datum of the gage is referred, per-
manent marks on a bridge or a tagged line indicating the points of measurement, and where
the current is swift, some appliance (generally a secondary cable) to hold the meter in posi-

tion in the water. As a rule, the stations
are satlsfactory, as from them the observati
equipment is small.

are located at bridges if the channel conditions
ons can more readily be made and the cost of the
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The floats in common use are the surface, subsurface, and tube or rod floats. A corked
bottle with a flag in the top and weighted at the bottom makes one of the most satisfactory
surface floats, as it is affected but little by wind. In case of flood measurements, good
results can be obtained by observing the velocity of floating cakes of ice or débris. In case
of all surface-float measurements coefficients must be used to reduce the observed velocity
to the mean velocity. The subsurface and tube orrod floats are intended to give directly the
mean velocity in the vertical. Tubes give excellent results when the channel conditions are
good, as in canals.

In measuring velocity by a float, observation it made of the time taken by the float to pass
over the ““run,” a selected stretch of river from 50 to 200 feet long. In each discharge
measurement a large number of velocity determinations are made at different points across
the stream, and from these observations the mean velocity for the whole section is deter-
mined. This may be done by plotting the mean positions of the floats as indicated by the
distances from the bank as ordinates, and the corresponding times as abscissas. A curve
through these points shows the mean time of run at any point across the stream, and the
mean time for the whole stream is obtained by dividing the area bounded by this curve and
its axis by the width. The length of the run divided by the mean time gives the mean
velocity.

The area used in float measurements is the mean of the areas at the two ends of the run
and at several intermediate sections.

F16. 1.—Cable station showing section of the river, car, gage, ete,

The essential parts of the current meters in use are a wheel of some type, so constructed
that the impact of flowing water causes it to revolve, and a device for recording or indica-
ting the number of revolutions. The relation between the velocity of the moving water and
the revolutions of the wheel is determined for each meter. This rating is done by drawing
the meter through still water for a given distance at different speeds, and noting the number
of revolutions for each run. From these data a rating table is prepared which gives the
velocity per second for any number of revolutions.

Many kinds of current meters have been constructed. They may, however, be classed
in two general types—those in which the wheel is made up of a series of cups, as the Price,
and those having a screw-propeller wheel, as the Haskell. Each meter has been developed
for use under some special condition. In the case of the small Price meter, which has been
largely developed and extensively used by the United States Geological Survey, an attempt
has been made to get an instrument which could be used under practically all conditions.

Current-meter measurements may be made from a bridge, cable, boat, or by wading, and
gaging stations may be classified in accordance with such use. Fig. 1 shows a typical cable
station.

In making the measurement an arbitrary number of points are laid off on a line perpen-
dicular to the thread of the stream. The points at which the velocity and depth are ob-
served are known as measuring points and are usually fixed at regular intervals, varying
from 2 to 20 feet, depending on the size and conditions of the stream. Perpendiculars
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dropped from the measuring points divide the gdging section into strips. For each strip
or pair of strips the mean velocity, area, and discharge are determined independently, so
that conditions existing in one part of the stream may not be extended to parts where they
do not apply. '

Three classes of methods of measuring velocity with current meters aré in general use—
multiple point, single point, and integration.

The three principal multiple-point methods in general use are the vertical velocity-curve;
0.2 and 0.8 depth; and top, bottom, and mid-depth.

In the vertical velocity-curve method a series of velocity determmatlons are made in each
vertical at regular intervals, usually from 0.5 to 1 foot apart. By plotting these velocities
as abscissas and their depths as ordinates, and drawing a smooth curve among the resulting
points, the vertical velocity-curve is developed. This curve shows graphically the mag-
nitude and changes in velocity from the surface to the bottom of the stream. The mean
velocity in the vertical is then obtained by dividing the area bounded by this velocity-curve
and its axis by the depth. On account of the length of time required to make a complete
measurement by this method, its use is limited to the determination of coefficients for pur-
poses of comparison, and to measurements under ice.

In the second multiple-point method the meter is held successively at 0.2 and 0.8 of the
depth, and the mean of the velocities at these two pointsis taken as the mean velocity
for that vertical. Assuming that the vertical velocity-curve is a common parabola with
horizontal axis, the mean of the velocities at 0.22 and 0.79 of the depth will give (closely)
the mean velocity in the vertical. Actual observations under a wide range of conditions
show that this second multiple-point method gives the mean velocity very closely for open-
water conditions where the depth is over 5 feet and the bed comparatively smooth, and
moreover the indications are that it will hold nearly as well for ice-covered rivers.

In the third multiple-point method the meter is held at mid-depth, at 0.5 foot below the
surface, and at 0.5 foot above the bottom, and the mean velocity is determined by dividing
by 6-the sum of the top velocity, four times the mid-depth velocity, and the bottom velocity."
This method may be modified by observing at 0.2, 0.6, and 0.8 depth.

The single-point method consists in holding the meter either at the depth of the thread
. of mean velocity, or at an arbitrary depth for which the coefficient for reducing to mean

velocity has been determined.

Extensive experiments by vertical velocity-curves show that the thread of mean veloclty
generally occurs at from 0.5 to 0.7 of the total depth. In general practice the thread of
mean velocity is considered to be at 0.6 depth, at which point the meter is held in a majority
of the measurements. A large number of vertical velocity-curve measurements taken on
many streams and under varying conditions show that the average coefficient for reducing
the velocity obtained at 0.6 depth to mean velocity is practically unity.

In the other principal single-point method the meter is held near the surface, usually

"1 foot below, or low enough to be out of the effect of the wind or other disturbing influences.
This is known as the subsurface method. The coefficient for reducing the velocity taken

- at the subsurface to the mean has been found to be from 0.85 to 0.95, depending on the
stage, velocity, and channel conditions. The higher the stage the larger the coefficient.
This method is specially adapted for flood measurements or when the velocity is so great
that the meter can not be kept at 0.6 depth.

The vertical-integration method consists in moving the meter at a slow uniform speed
from the surface to the bottom and back again to the surface, and noting the number of
revolutions and the time taken in the operation. This method has the advantage that the
velocity at each point of the vertical is measured twice. It is well adapted for measure-
ments under ice and as a check on the point methods.

The area, which is the other factor in the velocity method of determining the discharge
of a stream, depends on the stage of the river, which is observed on the gage, and on the
general contour of the bed of the stream, which is determined by soundings. The soundings
are usually taken at each measuring point at the time of the discharge measurement, either

IBR 177—06—2
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by using the meter and cable, or by a special sounding line or rod. For streams with per-
manent beds standard cross sections are usually taken during low water. These sections
serve to check the soundings which are taken at the time of the measurements, and from
them any change which may have taken place in the bed of the stream can be detected.
They are also of value in obtaining the area for use in computations of high-water meas-
urements, as accurate soundings are hard to obtain at high stages.

In computing the discharge measurements from the observed velocities and depths at
various points of measurement, the measuring section is divided into elementary strips, as
shown in fig. 1, and the mean velocity, area, and discharge are determined séparately for
either a single or a double strip. The total discharge and the area are the sums of those for
the various strips, and the mean velocity is obtained by dividing the total discharge by the
total area. v

The determination of the flow of an ice-covered stream is difficult, owing to diversity and
instability of conditions during the winter period, and also to lack of definite information
in regard to the laws of flow of water under ice. The method now employed is to make
freqeunt discharge measurements during the frozen periods by the vertical velocity-curve
method, and to keep an accurate record of the conditions, such as the gage height to the
surface of the water as it rises in a hole cut in the ice, the thickness and character of the ice,
etc. From these data an approximate estimate of the daily flow can be made by construct-
ing a rating curve (really a series of curves) similar to that used for open channels, but con-
sidering in addition to gage heights and discharge, the varying thickness of ice. Such data
as are available in regard to this subject are pubhshed in Water-Supply Paper No. 146,
pages 141-148.

OFFICE METHODS OF COMPUTING RUN-OFF.

There are two principal methods of estimating run-off, depending on whether or not
the bed of the stream is permanent.

For stations on streams with permanent beds the first step in computing the run-off is the
construction of a rating table, which shows the discharge corresponding to any stage of the
stream. This rating table is applied to the record of stage to determine the amount of

water flowing. The construction of the rating table depends on the method used in meas-"

uring flow.

For a station at a weir or dam, the basts for the rating table is some standard weir formula.
The coefficients to be used in its application depend on the type of dam and other conditions
near its crest. After inserting in the weir formula the measured length of crest and the
assumed coefficient, the dlscharge is computed for various heads and the rating table con-
structed.

The data necessary for the construction of a ra,tlng table for a velocity-area station are the
results of the discharge measurements, which include the record of stage of the river at the
time of measurement, the area of the cross section, the mean velocity of the current, and
the quantity of water flowing. A thorough knowledge of the conditions at and in the v1cmlty
of the station is also necessary.

The construction of the rating table depends on the following laws of flow for open per-
manent channels: (1) The discharge will remain constant so long as conditions at or near
the gaging station remain constant. (2) The discharge will be the same whenever the
stream is at a given stage if the change of slope due to the rise and fall of the stream be
neglected. (3) The discharge is a function of and increases gradually with the stage.

. The plotting of results of the various discharge measurements, using gage heights as ordi-

-nates; and discharge, mean velocity, and area as abscissas will define curves which show
the discharge, mean velocity, and area corresponding to any gage height. For the develop-
ment of these curves there should be, therefore, a sufficient number of discharge measure-
ments to cover the range of the stage of the stream. Fig. 2 shows a typical rating curve
with its corresponding mean-velocity and area curves.
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As the discharge is the product of two factors, the area and the mean velocity, any change
in either factor will produce a corresponding change in the discharge. Their curves are
therefore constructed in order to study each independently of the other.

The area curve can be definitely determined from accurate soundings extending to the
limits of high water. It is always concave toward the hortzontal axis or on a straight line,
unless the banks of the stream are overhanging.

The form of the mean-velocity curve depends chiefly on the surface slope, the roughness
of the bed, and the cross section of the stream. Of these, the slope is the principal factor.
In accordance with the relative changes of these factors the curve may be either a straight
line, convex, or concave toward either axis, or a combination of the three. From a careful
study of the conditions at any gaging station the form which the vertical velocity-curve will
take can be predicted, and it may be extended with reasonable certainty to stages beyond
the limits of actual measurements. Its principal use is in connection with the area curve
in locating errors in discharge measurements and in constructing the rating table.

The discharge curve is defined primarily by the measurements of discharge, which are
studied and weighted in accordance with the local conditions existing at the time of each
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F16. 2.—Discharge mean-velocity and area curves for South Fork of Skykomish River near Index.

measurement. The curve may, however, best be located between and beyond the meas-
urements by means of curves of area and mean velocity. The discharge curve under nor-
mal conditions is concave toward the horizontal axis and is generally parabolic in form.

In the preparation of the rating table the discharge for each tenth or half tenth on the
gage is taken from the curve. The differences between successive discharges are then taken
and adjusted according to the law that they shall be either constant or increasing.

The determination of daily discharge of streams with changeable beds is a difficult problem
In case there is a weir or dam available, a condition which seldom exists on streams of this
class, estimates can be obtained by its use. In case of velocity-area stations frequent dis-
charge measurements must be made if the estimates are to be other than rough approxima-
tions. For stations with beds which shift slowly, or are materially changed only during
floods, rating tables,can be prepared for periods between such changes and satisfactory results
obtained with a limited number of measurements, provided that some of them are taken
soon after the change occurs. For streams with continually shifting beds, such as the
Colorado and Rio Grande, discharge measurements should be made every two or three
days and the discharges for intervening days obtained either by interpolation modified by
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gage height or by Professor Stout’s method, which has been described in full in the Nine-
teenth Annual Report of the United States Geological Survey, Part IV, page 323, and in
the Engineering News of April 21,1904. This method, or a graphical application of it, is
also much used in estimating flow at stations where the bed shifts but slowly.

COOPERATION AND ACKNOWLEDGMENTS.

Most of the measurements presented in this paper have been obtained through local
hydrographers. Acknowledgment is due to each of these persons, and thanks are extended
to other persons and corporations who have assisted local hydrographers or have cooperated
in any way, either by furnishing records of the height of water or by assisting in transpor-
tation.

The hydrographic work of the United States Geological Survey in California is being
carried on in cooperation with the State, in accordance with acts of the State legislature

. approved March 16, 1903, and March 20, 1905.
" The act of March 16, 1903, which covered the period from July 1, 1903, to June 20, 1905,
is in substance as follows:

The State board of examiners are hereby empowered to enter into contracts with the Director of the
United States Geological Survey for the purpose of making topographic maps to the extent of twenty
thousand dollars; also for the purpose of gaging streams, surveying reservoir sites and canal locations,
for the conservation and utilization of the flood or storm waters of the State, to the extent of fifteen
thousand dollars, [ete.]

The act of March 20, 1905, is in substance the same as previous act, the appropriations
being increased to $30,000 for topography and $20,000 for hydrography, and covering the
two fiscal years July 1, 1305, to June 30, 1907.

The State board of examiners is composed of the following members: George C. Pardee,
governor; C. F. Curry, secretary of state; U. S. Webb, attorney-general.

Although the portions of these bills referring to hydrographic work provide for making
surveys of reservoir sites and canal locations, none of the State money has been expended
for this purpose. The Geological Survey has made these investigations on Puta Creek,
Cache Creek, Sacramento River, Pit River and tributaries, Feather River and tributaries,
Owens River, and Colorado River, and has paid the entire expense from its own funds.

“The State appropriation of $15,000, which was available between July 1, 1903, and June
30, 1905, was used exclusively for gathering general stream-flow data. The Survey also
apportioned $20,000 for the same purpose during the same period. The data being accu-
mulated have a specific value in connection with the future development of the resources of
the State. The information will be invaluable in designing and making estimates of cost '
for storage, irrigation, power and drainage works, and for use in litigation.

The work in California is under the direction of Supervising Engineer J. B. Lippincott,®
assisted by Engineer W. B. Clapp, who has immediate charge of the accumulation of hydro-
graphic data. Acknowledgments are also due to the following individuals and corporations
for assistance rendered and data furnished: To J. C. Pierson, city surveyor of Sacramento,
Cal., for river-stage and turbidity records of Sacramento River at Sacramento; to the Kern
County Land Company, through A. K. Warren, engineer in charge of water measurements,
for the record of Kern River; to the ¢ity of Santa Barbara for cooperation in gaging Santa
Ynez River; to the Bay Cities Water Company, through Edwin Duryea, jr., chief engineer,
for precipitation and run-off data; to the Southern Pacific Company, through its chief engi-
neer, William Hood, for river-stage records of San Joaquin River at Herndon, Cal., and for
transportation furnished the supervising engineer and assistants; and to the officials of the
Santa Fe Railway for transportation furnished to the supervising engineer and assistants.

The work in the extreme eastern portion of California was carried on under the direction
of Henry Thurtell,b State engineer of Nevada, assisted by W. A. Wolf, J. T. Shaw, R. A.
Craig, O. F. Heizer, and L. A. Wooley. Acknowledgment is due to the Southern Pacific
Company for transportation furnished the district hydrographers and assistants. -

a Office, 1108 Union Trust Building, Los Angeles, Cal. b Office, Carson, Nev.
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COLORADO RIVER DRAINAGE BASIN BELOW GILA RIVER.
COLORADO RIVER AT YUMA, ARIZ.

This station is located in the town of Yuma, Ariz., 1} miles below.the mouth of Gila
River and 10 miles, by river, above the Mexican boundary. Records of river height have
been kept by the Southern Pacific Company since April 1, 1878, on the gage which was
established by Arthur Brown, superintendent of the company’s bridge and building depart-
ment, during the summer of 1876.

The channel of the main river is straight for 600 feet above and 5,000 feet below the
station. The right bank is low, wooded, and liable to overflow; the left bank is not subject
to overflow. The bed of the stream is composed of silt and sand and is very unstable. At
low water the channel has a width of 300 feet; at flood stages a large part of the water flows
through an old channel and does not pass under the cable. The current is swift and the
gaging section regular. At all stages of the river the depth and the velocity are uniform
and there are no large eddies.

Prior to May 31, 1903, discharge measurements were made from the railroad bridge. On
that date a cable station was established at a point 600 feet below the bridge, and all meas-
urements are now made from a car, except during highest floods, when a boat is used. K The
cable is supported on masts and is equipped with a winch, by which it can be lowered for the
passage of boats. The cable has a span of 650 feet. The initial point for soundings is the
cable support on the south or left bank about 20 feet from the water’s edge at high water.
The water, that flows in the old channel at flood stages is measured at the point where it
passes under. the railway trestle, one-third mile north of the main channel. During the
flood of May and June, 1905, there were two breaks in the railroad grade at Araz, Cal., 4
miles from Yuma, and the water passing through these is included in each discharge meas-
urement of the Colorado. }

The gage, which was read twice each day during 1905 by W. D. Smith, the resident
hydrographer, is in two sections. The lower section of the rod, reading from 15 to 25 feet,
is nailed to the pile protection on the south bank of the river 50 feet below the Southern
Pacific Railroad bridge. The upper section, reading above 24 feet, is a long pile on the north
bank of the river 100 feet above the railway bridge, and is the original gage established in
1876. The bench mark is a standard United States Géological Survey bronze cap located at
the railway bridge on the first pier from the south banlé elevation, 35.31 feet above the zero
of the gage and 137.4 feet above sea level. i

Information in regard to this station is contained in the following publications of the
United States Geological Survey (Ann=—Annual Report Bull=Bulletin; WS=Water
Supply Paper):

Description: Ann 18, iv, pp 298-299; Bull 131, p 51; 140, D! 207 208; WS 16, p 151 28, p 133; 38, p 324;
50, p 387; 66, p 104; 85, p 17; 100, pp 19-20; 133, pp 25-26. |

Discharge: Ann 18, 1V,p299 Bull 131, p 51; 140, p 208; 66, p 104 85, p 18; 100, pp 20-24; 133, pp 26-29.

Discharge, mean daily: WS 133, p 31.

Discharge, monthly: WS 85, p 20; 100, p 25; 133, p 32.

Evaporation record: WS 133, p 32. )

Gage heights: Bull 131, p 52; 140, pp 208-210; WS 11, p 73; 16, p 151; 28, p 141; 38, p 325; 50, p 387; 66,
p. 104; 85, p 19; 100, pp 24-25; 133, p 30. .

Hydrograph: Ann 12, ii, p 290.

Rating table: WS 85, p 19. .
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Discharge measurements of Colorado River ot Yuma, Ariz., in 1905.

‘Date. Hydrographer. hgliz e c}glrsg—e. Date. Hydrographer. hgig © cl?;:ée
Feet. | Sec.-ft. Feet. | Sec.-ft.
January 4.....| W. D. Smith..... 18.60 3,985 || April26....... W. D. Smitn..... 23.40 | 37,160
January 6.....|..... do........... 18.95 4,573 || April27....... A.N. Kelly....... 23.95 | 41,630
January 9.....|..... [ 18.65 4,170 || April29....... W.D. Smith..... 23.95 | 34,990
January 10....|..... [ [0 D 21.10 | 16,090 || Mayl.........|..... [ [ P 25.00 | 41,520
January 11....|..... A0unenannnn. 19.20 | 6,401 || May4d.........|..... A0uencaannnn. 24.25 | 37,280
January 13....[..... [+ (s P 19.25 6,348 || May6.........[..... [ (s P 24.55 | 37,410
January 17....| J. S. Evans...... 22.30 |. 20,420 || MayS8.........|..... s [ P 25.10 | 40,050
January 18....|..... [ [ D 23.95 | 27,450 || May10........|-.... [ [ P 26.10 | 49,200
January 20....|.....d0............ 21.00 | 12,170 || May13........[..... A0, 25.40 | _ 38,840
January 23.... W. D. Smith..... 20.20 [ 7,863 || May16........{..... [ (s Y, 25.00 | 37,320
January 25....| J. S. Evans...... 19.80 7,055 || May18........|-.... [ [ S 24.70 | 33,910
January 28....|..... do..eeeaan... 19.55 5,727 || May20........|..... [ (s D 24.30 | 34,580
January 3l....|..... Lo [ DR ' 19.30 5,278 || May23........].... S (s TR 24.90 | 38,390
February 2...[..... Lo (s S 19.60 6,054 || May26........|..... L (s PR 25.80 | 45,300
February 4...l..... [ [ VO 19.70 6,632 || May29........|..... do. ... 26.80 | 54,810
February6...\..... L 10 D 21.40 | 16,600 || May3l........|..... do. i 27.40 | 50,020
February8...|..... U (s S 28.00 | 67,730 || June3.........|..... [ (o T 28.00 | 68,160
February 9...l..... do...eennnnnn. 28.75 | 82,820 || June6........|..... [+ (P 28.45 | 67,600
February10...|..... [ [ T, 26.20 | 39,580 || June8........[|.:... [ s T, -28.30 | 72,930
February1l...|..... L0 (s P 24.10 | 32,120 || June12.......]..... do.....ooe... 28.25 | 72,590
February 16...|..... [« (O 21.50 | 18,610 || June14.......|..... [ 1S T, 28.70 | 82,020
February18...| W. D. Smith..... 21.40 | 16,490 || June19.......|..... [ (o DA, 29.15 | 94,320
February 20...}..... [ 1 T, 25.10 | 47,000 || June22.......0.....dOc.cecccnnan... 29.10 | 92,400
February22...|..... dOu e 25.80 | 54,730 || June 26.......|..... [ (s T, 28.55 | 77,610
February23...l..... [ [ P, 23.70 | 32,990 || June 29...:...|..... [ [ Y, 27.60 | 64,370
February24...|..... [« 1 TR, 22.05 | 21,990 || July 3........[..... do....i.o..... 25.90 | 50,640
February 25...|..... [ (s T, 21.50 | 18,860 || July 5........]..... [« [ 25.45 | 44,950
February?27......... do...eoieanLs 23.45 | 27,730 || July 10.......|..... [ [ DO 1 23.35 | 32,980
March 1....%.. 23.95 | 29,070 || July 13....... F.R.S.Buttemer| 22.05 | 30,870
March?2....... 24.90 | 39,260 {| July 15.......|..... [« [ T, 21.90 | 27,710
March3...... 26.70 | 70,170 || July 18.......{..... L« (L TR 21.75 | 25,300
Marchs...... 24.80 | 44,310 {| July 19.......|..... do.......o... 21.30 | 22,320
March9...... 24.10 | 36,400 | July2l.......[..... [+ U D, 20.90 | 22,000
March 11 24.20 | 38,625 || July24............ do...o.o..... 20.50 | 20,800
March 13 24.45 | 38,870 || July 26 .......[..... do........... 20.35. | 20,460
March 15 24.00 | 36,720 || July 28.......[..... do............ 20.05 | - 18,910
March 16 ,26.10 | 60,640 | July 31.......|..... Lo U P 19.95 | 16,750
March 17 27.35 | 65,820 || August2.....|..... [ 1 19.90 | 15,790
March 19 28.00 | 73,440 || August4.....|..... do.coieanlll 19.80 | 13,560
March 20 30.25 | 110,800 || August 7.....[..... docaoaiiaa... 20.20 | 15,940
March 22 28.90 | 91,200 || August9.....|..... [s [ S, 20.30 | . 16,770
March 23 27.75 | 76,930 || August 11....[..... [« 1, 20.40 | 16,960
March 24 25.60 | 58,600 || August14....[..... [ s S 20.10 | 15,960
March 25 24.10 | 43,050 || August16....|.....dO..oooo..... 19.60 | 13,800
March 27 23.10 | 31,020 || August 19....| W. D. Smith.....| 19.10 9,757
March 30 22.00 | 24,390 || August21....|..... [ 1 T 18.85 8,690
Aprill...... 21.50 | 20,690 || August23....|..... [+ [ P, 18.75 7,795
April3....... 21.30 | 19,480 || August 26....|..... [ 1 P, 18.65 7,241
April5....... 21.60 | 21,000 || August28. .. . 18.70 | 7,013
April7....... 22.50 | 29,840 || August 30....|..... [ [ DO, 19.60 | 10,290
April13....... 25.30 | 45,800 (| September 1.. 18.50 6,440
Aprili4....... 29.40 | 93,800 || September 4.. 18.45 6,464
April19....... 24.90 | 45,050 || September 6.. 18.30 5,644
i 23.30 | 39,500 || September 9.. 18.45 6,051
22.30 | 31,690 || September 11. 18.95 7,631
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Dist;harge measurements of Oolorado River at Y uma, Ariz., in 1905—Continued.

Date. Hydrographer. I:\gi;%%. ch]g,;‘ze. Date. '| Hydrographer. hg%%? cll])aﬁée.
Feet. | Sec.-ft. I Feet. | Sec.-ft.

September 13.| W. D. Smith..... 18.85 7,706 Novemﬂer 3..| W.D. Smith..... 18.50 5,812
September 14.|..... do............| 19.40 9,667 || November6 .. 18.35 5,709
September 16.|..... [ 1 R, 18.80 7,700 Novemujer 9.. 18.75 6,632
September 18.|..... [« Lo 18.60 | . 6,743 || November 13. 18.75 6,308
September 20.|..... do....... e 18.70 7,131 Novemt*‘er 16 . 18.85 6,787
September 23...... [+ [ DR 18.45 6,063 Novemn‘er 23. 18.80 6,495
September 26.|..... s . 18.20 | 5,260 || November 27 . . 19.00 | 6,652
September 29.{.....do............ 18.00 5,287 NoVemder 30.|-.... [ 1 P 31.30 | 102,700
October2.....|..... do....... t....| 18.00 5,222 || December1...{..... [ (o S, 28.78 | 77,360
October4.....|..... do_........... 18.65 7,172 || December 2.._|..... [ 7 D, 23.50 | 37,160
October6.....|..... [« 1 TR 18.80 7,295 Decembér L R S [ (s DO, 21.30 | 28,650
October 7.....|..... do............ 20.10 | 13,080 || December8...|..... dooeinaaa..s 19.50 | 16,970
October 10....|..... [« (< TR 20.30 | 14,060 [| December 11..|..... [+ 1 DO, 18.75 | 12,620
October 13....[..... do.. ... 19.70 | 10,660 || December 14.._{..... [s [ T, 18.30 9,613
October 16....|..... [ e SO 19.10 8,290 || December 16..|..... [ P, 18.20 8,795
October 19..._|..... d0............| 18.70 | 6,779 || Decomber 18..|.....d0.......... 17.95 | 7,807
October 23....|..... Fo Us S 18.60 6,025 || December 21..|..... [ 1 Y, 17.85 7,670
October 27....|..... 0. 1840 | 5,507 || December 26..|..... A0ueeannns 17.95 | 7,502
October 31....|..... do......... L..|18.40 | 5,579 Decemb;er 30..l..... s (T, 17.80 | 5,981

} -
Daily gage height, in feet, of Colorado River at Y uma, Ariz., for 1906.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1o 18.5 19.45|23.9 |21.5 |25.0 |27.55|26.8 |19.95|18.5 |18.0 |18.4 | 28.05
I, 18.5 [ 19.6 |{25.05 | 21.4 | 24.7 |27.8 |26.5 [19.9 | 18.4 | 18.0 | 18.45 | 24.05
2 SR 18.5 | 19.7 |26.7 |21.3 |24.7 |28.0 |25.9 |19.85 |18.4 |18.3 |18.5 | 23.95
4o 18.6 | 19.7 | 26.7 |21.3 |24.25|28.2 |25.45| 19.8 | 18.45 | 18.8 | 18.4 | 22.9
[ T 18.75 | 20.3 | 25.3 | 21.65 | 24.25 | 28.35 | 25.45 | 19.8 | 18.4 | 19.0 | 18.35 | 21.3
[ t....[ 1895 | 21.2 | 24.8 | 22.6 | 24.55 | 28.45 | 25.0 | 19.9 | 18.3 | 18.95 | 18.35| 20.5

19.0 21.95 24.8 22.5 | 247 |28.55 | 24.6 | 20.3 |18.2 | 20.05 | 18.4 | 20.0
18.9 | 27.2 | 24.7 | 22.1 |25.1 |28.3 |24.1 |20.5 |18.3 |20.2 |18.65|19.5
18.65 | 28.75 | 24.1 |22.0 |25.75 [ 28.2 |23.8 [20.3 |18.45 20.6 |18.75 | 19.2
21.0 | 26,6 |23.9 |220 |26.1 |28.15]23.35|20.2 |18.95|20.3 | 18.8 | 18,95
19.25 | 24.1 | 24.1 | 21.85|26.3 | 28.2 | 22.8 |20.45|18.7 | 20.1 |18.8 |18.75
19.2 | 22.95|24.75 | 22.10 | 26.1 | 28.25 | 22.6 | 20.4 |18.6 | 19.95 | 19.0 | 18.45
19.25 | 22.4 | 24.35 | 25.45 | 25.5 | 28.4 |22.1 |20.15 | 18.85 | 19.7 | 18.75 | 18.4
. 10.45 [ 22.2 | 23.7 129.25 | 25.1 |28.7 (22.0 [20.1 |19.45 19.3 | 18.65 | 18.3
19.65 | 22.25 | 24.35 | 29.65 | 25.0 | 28.7 |21.9 |19.75|19.2 | 19.2 | 18.75 | 18.2
19.75 | 21.6 | 26.35 | 27.2 | 25.05 | 28.75 | 21.95 | 19.6 | 18.8 | 19.1 [ 18.85 | 18.2
22.2 | 211 | 27.35 | 24.9 | 24.95 | 28.85 | 22.25 | 19.35 | 18.65 | 18.9 | 18.85 | 18.0
23.8 {21.4 | 26.556 ; 24.55 | 24.7 | 28.95 | 21.7 | 19.15 | 18.6 ; 18.75 | 18.8 | 17.95
- 22.2 (22,65 281 |24.9 |245 |20.15|21.3 |19.05 ) 18.6 | 18.7 | 18.95 | 17.9
21.0 | 24,9 |30.3 |24.4 |24.3 |20.05|21.25|19.0 | 18.7 | 18.7 | 18.9 | 17.95
.| 20.45 | 25.75 | 29.75 | 23.3 | 24.45 | 29.10 | 20.95 | 18.85 | 18.6 | 18.65 | 18.8 | 17.8
20.55 | 25.85 | 28.9 | 22.8 | 24.65 | 29.1 - 20.7 | 18.8 | 18.45 | 18.6 | 18.8 | 17.85
20.3 | 23.55 | 27.75 | 22.6 | 24.85 | 29.0 | 20.5 | 18.75 | 18.45 | 18.6 | 18.8 | 17.85
-120.0 | 22.0 |25.6 |22.3525.25 | 28.85|20.5 |18.7 | 18.4 | 18.6 | 18.7 | 17.9
19.8 | 21.45 | 24.1 | 22.6 |-25.55 | 28.75 | 20.45 | 18.65 | 18.35 | 18.6 | 18.75 | 17.85
.| 19.75 | 23.65 | 23.4 | 23.45 | 25.75 | 28.55 | 20.35 | 18.65 | 18.2 | 18.5 (18.8 | 17.95
19.65 | 23.5 | 23.1 | 23.95|26.0 | 28.25|20.2 | 18.7 | 18.0 | 18.4 | 19.05 | 17.9
.| 18.55 | 23.5 | 22.85 | 24.15 | 26.4 | 27.9 | 20.05 | 18.7 | 18.0 :| 18.35 | 21.3 | 17.8

19.4 22.4 | 23.95 | 26.8 | 27.6 | 19.95 | 18.65 | 18.0 | 18.4 | 26.2 | 17.8
19.35 22.0 | 24.55 | 27.0 | 27.25 | 20.0 | 19.5 | 18.0 | 18,45 | 31.3 | 17.8
19.3

219 |....... 214 |....... 19.95 | 18.8 |....... 18.4 |....... 17.8
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- Daily discharge, in second-feet, of Colorado River at Y uma, Ariz., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. {June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
3,750; 5,800{ 29,070| 20,690 41,520/ 61,500 57,800| 16,400, 6,440| 5,240[ 5,620 77,360
3,750 6,054 39,260 20,100| 39,700| 65,300 55,500 15,790 6,280 5,220 5,720 37,160
3,800, 6,500/ 70,170| 19,480 39,700 68,160, 50,640 14,700| 6,250/ 6,140, 5,810| 40,200
3,985 6,632( 70,200( 19,450/ 37,280( 67,900| 45,000{ 13,560 6,464 7,170 5,750| 35,000
4,300 9,800/ 51,100] 21,000/ 37,100| 67,600| 44,950| 12,900| - 6,160 8,250 5,700/ 28,650 '
4,570}.16,590| 44,310/ 30, 100| 37,410| 67,600| 42,400f 14,200, 5,644| 7,300/ 5,710 23,300
4,700 "9,400] 44,100] 29, 840| 38,000| 69,500} 40,100} 15,940, 5,060 13,080| 5,860, 20,100
4,500] 62,080( 43,100| 25,800| 40,050( 72,930 37,200| 17,450 5,560, 13,560/ 6,360| 16,970
4,170 82,820( 36,400( 24,800( 46,000| 70,300; 35,500, 16,770 6,051| 15,500/ 6,630| 15,000
100 ..oeieo.. 16,090] 52,580 34,400| 24,900( 49,200 69,600, 32,980/ 16,200 - 8,000, 14,060 6,680, 13,700
) 6,400 37,320| 38,620 23,000| 52,000| 71,000 32,100 16,960, 7,631 12,950 6,550 12,620
12........... .-| 6,300( 29,700 42,000| 26,100| 48,000( 72,590/ 31,720{ 16,900 6,900 12,100, 6,950( 10,500
18 e, 6,350/ 22,800( 38,870 45',800 38,840| 76,000, 30,870 16,150/ 7,706, 10,660 6,310 10,200
) T O, 7,000 21,900 32,000 93,800 37,800 82,020| 29,500 15,960/ 9,667 9,100 6,050, 9,610
BB 8,370/ 22,500( 36,720 97,500 37,300 82,000 27,710] 14,500{ 8,900, 8,650 6,500, 9,100
6. 8,600 18,610| 60,640 70,100| 37,320{ 83,000| 28,300| 13,800 7,700, 8,290, 6,790, 8,800
17 20,100| 14,600| 65,820| 45,000| 37,000 86,000 31,100 11,900/ 7,000/ - 7,500, 6,640 8,100
18 ' 27,500( 16,490| 62,400} 43,600| 33,910( 88,500/ 25,300 10,300{ 6,743| 6,950 6,560/ 7,810
19.. ... 19,300/ 31,500] 73,440| 45,050] 34,200 94,320/ 22,320 9,757| 6,720 6,780 6,320 7,750
200 12,120| 47,000{110,840f 43,400 34,580/ 91,500 22,250, 9,350 7,131| 6,700 6,240/ 7,720
2l 9,300 54,200/103,500 39,500, 35,700 92,400 22,000 8,690, 6,700 6,400 6,320 7,670
22 i 10,170 54,730 91,200( 35,900, 37,000/ 92,390, 21,500, 8,100 6,080 6,100, 6,400 7,640
P2 F, 7,863| 32,990 76,930, 33,900/ 38,390| 89,800 20,900, 7,796/ 6,063] 6,020, 6,500, 7,600
24........ e 7,900 21,990 58,600] 31,690 41,500 84,800 20,800{ 7,550 5,890/ 6,000 6,520/ 7,560
25, s 7,025/ 18,850| 43,050| 33,000/ 43,700 82,000| 20,650] 7,380 5,740 5,970, 6,550 7,540
..., 6,770, 30,500 34,600 37,160 45,290 77,610 20,460 7,241 5,260 5,750 6,580 7,500
27 il 6,250; 27,730; 31,020 41,630, 47,600, 73,500 19,700, 7,240, 5,270 5,510/ 6,650, 7,200
28 ... 5,730 25,000 2,500| 39,000, 51,100] 68,500| 18,910 7,013 5,280 5,400 24,500 6,700
29, ..... 5,400/....... 26,900 34,990 54,810 64,370 17,200 6,850 5,287/ 5,540{ 62,500 6,400
30 e " 5,070,....... 24,390| 38,700, 56,300 61,500/ 17,500| 10,290 5,260 5,670, 102,700 5,980
1 D, 4,900 ...... 23,500........ 59,020|....... 16,750, 7,500|-...... 5,580 ....... 5,900
* NOTE.—Daily discharge obtained by indireet method. -
Estimated monthly discharge of Colorado River at Yuma, Ariz., for 1905.
’ [Drainage area, 225,000 square miles.]
Discharge in second-feet. Run-off.
. Totalin
Month. Maximum.| Minimum.| Mean. acre-feet, %?rog dl;ge:: lgggﬁlésin
mile. .
LS (O ES o S s 27,500 3,750 8,130 499, 900 0.036 0.042
February T 82,82 5,800 28,100 1, 561, 000 .125 ¢ .130
...... 110, 800 23, 500 50, 540 3,108,000 2225 .259
97,500 19,450 37,830 2,251,000 .168 .187
59,020 33,910 42,170 2, 593, 000 .187 .216
94,320 61,500 76,470 4, 550,000 .340 .379
57,800 16, 750 30,310 1,864, 000 135 .156
17,450 6,850 12,100 744,000 054 | .062
9,667 5,060 6,495 386, 500 .029 .032
15,500 5,220 8,037 494, 200 .036 042
November................... 102, 700 5,620 12,000 " 714,000 .053 .059
December. .............c.... 77,360 5,900 15,400 946,900 .068 .078
Theyear.....cccoaun.. 110, 800 3,750 27,300 | 19,710,000 .121 1.64
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Yearly maximum and ininimum gage heights, in feet, of Colorado River at Yuma, Ariz.,
1878 to 1905.

[Compiled from the records of Capt. Isaac Polhamus, the Southern Pa,ciﬁ;: Railroad, and the United
States Geological Survey.]

Maximum. Minimum. _Maximum. Minimum.
Year. Year.
Height. | Date. | Height. | Date. Height. | Date. | Height. | Date.
1878....... 23.0 | June 24 14.7 | Dec. 31 | 1892...... 25.5 | July 3 15.5 | Dec. 31
1879....... 20.0 | May 12 13.2 | Oct. 14 || 1893...... 25.2 | May 28 15.5 | Jan. 2
1880....... 24.0 | May 31 14.9 | Dec. 8| 18%4...... 23.7 | June 14 15.9 | Jan. 23
1881....... 23.5 | June 14 15.0 | Jan. 25 || 189%5...... 28.2 | Jan. 20 16.8 | Feb. 13
1882....... 22.6 | June 18 15.5 | .Dec. 20 || 18%...... 24.5 | Sept. 30 17.4 | Dec. 17
1883....... © 245 |July 3 14.0 | Dec. 14 || 1897...... 26.1 [ June 9 17.9 | Dec. 21
1884....... @28.5 | June 27 14.2 | Dec. 5 )| 1898...... 23.6 | June 27 17.5 | Jan. 8
1885....... 24.7 | June 13 13.7 | Feb. 8| 1899...... 27.0 | July 1 17.0 | Oct. 17
1886....... 26.8 | June 6 14.4 | Jan. 19 || 1900...... 26.0 | June 10 16.4 | Sept. 10
1887....... 23.5 | June 10 14.9 | Jan. 26 || 1901...... . 27.2 | May 31 16.2 | Jan. 14
1888....... 21.8 | June 25 14.8 | Jan. 4 || 1902...... 24.5 | May 26 16.6 | Sept. 28
1889....... 22.4.| June 7 15.4 | Sept. 27 || 1903...... 27.7 | June 26 |  16.8 | Jan. 13
1890....... 25.5 | June 5 16.4 | Jan. 29 || 1904...... 26.3 | June 5 18.3 | Dec. 27
1891....... 533.2 | Feb. 26 16.4 | Sept. 22 || 1905...... 31.3 | Nov. 30 17.8 | Dec. 31
aSaid to be highest flood for 17 years preceding. b Highest flood recorded.

'

COLORADO RIVER BELOW HEADING NO. 3 OF THE IMPERIAL CANAL.

Measurements at this point were begun July 12, 1905, as so much water was at that date
going down the canal that it was simpler and more economical to measure the water in the
old channel of the Colorado than to continue the measurements on the canal itself.

In the center of the river, opposite heading No. 3, is an island nearly a mile long. The
channel on the west side of the island is about 600 feet wide; that on the east side is about
800 feet wide. At first the discharge was measured at a point below the island, but by
August 15 a sand bar had formed from the island to the west bank of the river below the
heading, and all water passing down on the west of the island entered the canal. August 31
a gage was established above the head of the island, and after that date all discharge meas-
urements were made at the head of the island. Measurements were not made at one certain
point, but at any favorable cross section among the shifting bars of mud and quicksand .
that could be reached and measured by boat or by wading:

The old channel continued to silt up gradually and the new one to scour deeper, and Oeto-
ber 20, 1905, all the water was carried by the new channel, i. e., the Imperial canal. The
California Development Company made a serious and expensive-effort to turn the water
back by constructing a dam of piles, brush mats, brush, and sand bags. By the latter part
of November this dam had progressed sufficiently to raise the height of the water 2.5 feet,
and about 300 second-feet of water flowed down the old channel. Most of the great flood of
November 29 at its crest went down the old channel; but by the time it had receded the dam
was washed away, the old channel was silted up hlgher than before, and the new channel was
scoured still deeper.

1
i
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The gage is a vertical rod nailed to the root of a large willow stump on the east bank of the
river. It is located at a point nearly opposite the upper end of the upper row of piling,
extending from the head of the island obliquely upstream to the west bank, and is opposite
station 425 of the Yuma Valley levee line. The bench mark is a nail in a willow tree 20 feet
. above the gage and 25 feet from the bank; elevation, 13.05 feet above the zero of the gage.

Levels from the levee line show the elevation of the zero of the gage to be 109.19 feet above
sea level. .

Diseharge measurements of Colorado River, below heading No. 3 of Imperial canal in 1905.

Date. Hydrographer. h(iiaé ‘:. clfll)a}:ée. Date. Hydrographer. hcii‘;:, ef ch);.l:ée.

Feet. | SecAt. || Feet. Sec.ft.

July12....... W.D. Smith. ....|....... 11,610 || October 18....| W. D. Smith..... ‘1.50 25
July 30. . .| L. B. Brainard ...|....... 2,484 || October 25....|..... [ [ A, 1.00 a0
August3..... F. R. S. Buttemer|....... 1,999 (| October 30....|..... [ [ AU, .95 aQ
August 10. ... 2,218 || November 4..|..... [ T TR, .95 a(
August 18. ... 1,169 || November 11 |..... ' 1 P O, a0
August24....|.... 769 || November 18 |..... [« [ P 2.10 87
August 31.... 557 || November 25 |..... [ [ T, 2.45 205
September 7.. 90 || November 30 | J. A. Tolin.......[....... 570,000
September 14 . 1,232 || December 7 | W.D. Smith.....|....... 878
September 22. 175 || December c0
September 28 . 37 || December - c0
October 11.... 1,014 (| December aQ

a No discharge October 20 to November 11. b Estimated. ¢No diséha,rge December 13-31.

CANALS BELOW YUMA, ARIZ. )
COLORADO VALLEY PUMPING AND IRRIGATION GOMPANY’_B CANAL AT YUMA, ARIZ,

This canal diverts water from the Colorado River at Yuma, Ariz., for the purpose of irri-
gating land in the upper part of Yuma Valley. The water is raised by a large centrifugal
pump operated by a steam engine of 125 horsepower. The lift varies from 2 to 12 feet in
ordinary seasons. Theexpense of pumping is about $0.60 per acre-foot, not including inter-
est on investment and deterioration of plant. - The amount of water used during 1904 was
accurately determined by W. D. Smith, and reported in Water-Supply Paper No. 134, page
42, under the head of ““Duty of water and seepage investigations.” Measurements made in
1903 are reported in Water-Supply Paper No. 100. During 1905 the zanjero used the same
“jrrigating head’” as for the year preceding, his measurements being made by weirs. This
was checked by a meter gaging on September 26, which gave a discharge of 34.1 second-feet.
The engineer, H. H. Alexander, kept a record of the number of irrigating heads pumped
every hour the pump was in operation during 1905. The following table is based on his
record. The rainfall data were furnished by S. H. Hackett, of the United States Weather
Bureau. '
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Monthly duty of water of the Colorado Valley Pumping and, Irrigation Company’s canal and

rainfall at Y uma, Arez., for 190
Duty J‘of water (acre-feet).

f Rainfall

\ Totl, | Foraore, | Peraore | Gnches).
LD (LT3 o 220 0.03 0.10 1.15
B5) e DT o 250! .04 W11 3.43
MATCR. o oeeee e e e 0 .00 200 3.33
ADTL. oo 1,180 .18 .51 .16
MY e e e e e 1,470 .23 .64 .00
JUD@. o et 1,240 .19 .54 .00
JULY . e, 1,260 .19 .55 .00
AUGUSE .« e oo et e e 1, 550 24 .67 .02
SePteIDEr. . .o e ea—————- 1,310 .20 .57 .52
OCEOD - - - e eeeeeeem e eeeee e ee e eeene 530 .08 .23 .02
NOVEIMDET . .. .o meee e e 350 .05 .15 2.4
BT T 300 .05 .13 .32
Total irrigation.......... e eemeeaaan ‘1 4.20 11.39
Total, including rainfall 5.15 |eeeeennnnn

. Mixed crops: Alfalfa, 1,350 acres; grain, 470 acres; corn and sotghum, 250 acres; miscellaneous, 230
acres. Total net area, 2,300 acres; total gross area, 6,500 acres;! number of irrigators, 75. -Average

annual rainfall at Yuma, 3 inches.
The above includes loss by seepage.

i

FARMERS' CANAL NEAR YUMA, iARIZ.

This canal, the property of the Yuma Valley Union Laﬁd and Water Company, diverts
water from Colorado River at a point 1 mile below Yuma, Ariz., for the purpose of irrigating

‘lands in Yuma Valley.

{

Measurements have been made at the heading 1mmed1af,ely at the river since May, 1903,
by means of a boat and cable or by wading. As the point of gaging is above the controlling
head gate, gage heights would be of no value for the purpose of constructing rating tables
and no gage has been established. The height at any date may be obtained approximately
by subtracting 1 foot from the gage reading at Yuma.

The canal is heavily silted, and during 1905 has been dry much of the time.
. Results of measuremerits made in previous years are contamed in Water-Supply Pa,pers
Nos. 100 and 134 of the United States Geological Survey. |

Discharge measurements of Farmers’ Canal near }’uma, Ariz., for 1905.

Date. . | Hydrographer. ; ;&ez%:ia,o%t' v gﬁ;g?y. ch];;'sg-e.
\
: ) i 8q. feet. | Ft.per sec.| Sec.ft.
January 13. ... W.D.Smith. . ... .. . iiiiiiiiiiiiiaoa.. deeann - 31 0.71 22
March 7. ...... | 31 .58 18
May 1l..... 67 1.91 128
June30........ 37 2.27 84

LUDY CANAL NEAR YUMA, ARIZ,

This canal is the property of the Irrigation Land and Imi)rovenient Company. It diverts
water from Colorado River at a point 3 miles below Yuma, Ariz., for the purpose of irrigating

lands in Yuma Valley.

1

Miscellaneous measurements have been made at the headmg since March 1903. June 6,
1905, a gage was established and a nilometer placed on the canal by W. D. Smith, at the
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second gate and bridge, which is 1 mile from the river. No water is taken from the cana
above this gate. The gage is nailed to the west wall of the flume below the bridge. The
bench mark is a nail driven into the top of the west end of an 8 by 8 inch timber at the lower
side of the bridge. Its elevation is 15.00 feet above the zero of the gage. The elevation of
the top of the floor of the bridge at the southwest corner is 16.10 feet above the zero of the
gage. Discharge measurements are made from the lower side of the bridge. The initial
point is the east end of the 8 by 8 inch timber referred to above. The canal is straight both
above and below the gate. The velocity of the cross section is fairly uniform. The gage
height is not affected by any gates farther down the canal.

The canal is badly silted up and is dry much of the time at low water. During the floods
of 1905 the banks were overflowed and considerably damaged.

Discharge measurements of Ludy canal near Yuma, Ariz., for 1905.

Mean Gage Dis-

Date. : Hydrographer. Area. | yelocity. | height. | charge.

. 8q.ft. |Ft.persec.| Feet. Sec.ft.
March 21....... W.D,Smith. .. ..o, 45| 090 |.......... 365

April6.........|..... 0t S 8 e, 23
MEY 5eneenennn|ennns O e e 104 7 67
June6.........|..... Q0. e e 174 1.97 |oeeenn... 343
June17........]..... B0 e e e 799 2.42 12.60 1,932
July 11.......]..... 0 e e e 235 1.15 10.40 271

July 15. ... ... 15 SRR 152 .19 9.30 29

IMPERIAL CANAL AT HEADINGS IN UNITED STATES AND MEXICO,

@

General statement.—The original heading of the Imperial canal, designated in the follow-
ing tables as heading No. 1, is located about 10 miles by Colorado River below Yuma, Ariz.,
on the California side, immediately above the international boundary line and opposite Pilot
Knob Mountain. The California Development Company is now constructing a permanent
gate on bed rock at a spur of this mountain in place of the wooden one now in use. During
the summer of 1904 a second heading was made immediately below the boundary line, and
in October of the same year an opening was made to the river at a point 4 miles below the
boundary. This last opening is designated as heading No. 3. No gage was placed at either
heading No. 2 or No. 3. The canal runs parallel to the river for the first 4 miles of its course,
so that it was necessary to cut a channel only one-half mile long.

The first 12 miles of the canal was constructed; the remaining 40 miles is an old natural
channel, called Alamo River. The whole length of the canal lies in the Colorado River
delta, which is composed of loose, sandy soil, covered with a heavy growth of mesquite,
willow, and arrowwood. The canal as a whole had a greater fall per mile than the river,
but for the first 15 miles the fall was less than that in the river; and for this reason the canal
had to be dredged constantly to keep it open. The exceptional floods of January, February,

- March, and April, 1905, scoured it out to a channel of considerable depth, and during the
regular annual flood of May and June, which was unusually high and long, this scouring was
continued to such an extent that when the flood began to recede and the river again began
to deposit mud, the velocity in the canal was much greater than in the river below heading
No. 3. The result was that the old river channel silted up heavily while the new channel,
the canal from heading No. 3 down, was still scouring. As the old river channel filled with
silt a greater proportion of the water went down the canal, increasing the velocity; and as
the canal scoured deeper the amount and velocity of the water going down the old channel
were decreased. These reactions were so great that the process of scouring a new channel,
which had been going on slowly for several months, began to make rapid progress. The
canal was widened in a few days from 100 to 300 or 400 feet. June 30 the total discharge of
the river was 61,500 second-feet, 22 per cent of which went down the canal; July 8 the total
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discharge was 37,200 second-feet, 67 per cent of which went down the canal. All efforts to
stop the flood proved ineffectual. i '

Meter measurements have been made weekly during the year to determine the total
amount of water diverted by the canal, the amount diverted in the United States, the
amount diverted in Mexico, and the amount going down the old river channel.

Besides miscellaneous gagings farther down the canal, measurements were made at five
points, as follows: Heading No. 1, heading No. 2, heading No. 3 above its junction with the
original canal (giving discharge of heading No. 3 alone), heading No. 3 below the junction
(giving the total discharge of the canal), and the old channel of the Colorado below heading
No. 3. At all of these stations except the last the conditions are constantly changing. The
ba.nks are washing away or being filled in, and the bed is sﬂtmg up or scouring out and being
dredged out. For these reasons it has been necessary to put in new gages often. The fre-
quent passage of barges and. dredges has rendered the maintenance of permanent cables
impracticable, and a light cable has been stretched for each gaging. Measurements each
week have been made at such points as would give the desired results, directly or indirectly,
with the least expenditure of time and money.

The total discharge of the canal during 1905 was obtained as follows: From January 1 to
March 10 by direct meter measurements at heading No. 3 below the junction; from March
11 to June 30 by adding discharges of headings Nos. 1,2, and 3; from July 1 to December 31
by subtracting the discharge of the old channel below heading No. 3 from the discharge of
Colorado River at Yuma. To.obtain the discharge of the old channel below heading No. 3
on the dates when it was not measured directly, the total discharge of the canal was sub-
tracted from the discharge of the Colorado at Yuma. ‘

The mean discharge of heading No. 1 for each month was obtained by averaging results of
meter measurements. The mean discharge of the whole canal for each month was obtained
in the same way. Measurements for the first ten months are so well distributed that they
are given equal weight. On account of the flood of November 29, the estimate for Novem-
ber and December is based on an interpolation of the percentage of the total flow of the
river diverted by the canal. As the flood in the old channel lasted only five days, any error
from this method of calculation is not great.

The monthly summary of the discharge of headings Nos. 2 and 3, showing total diversion
made in Mexico, is obtained by subtracting the discharge of heading No. 1 from the total.
The monthly summary of the discharge of the old channel below heading No. 3 is obtained
by subtracting the total discharge of the canal from the dlscharge of Colorado River at
Yuma.

No gage observer was obtainable for the three lower statlons, but gage-helght records
were kept at headings Nos. 1 and 2.

June 15, 1904, a waste gage was put in operation at a pomt 12 miles below heading No. 1,
called the Quail River waste gate. Water going through this gate passes through Quail
River into Padrones River and thence into Volcano Lake.; Volcano Lake has two outlets—
New River, which discharges into Salton Basin, and Hardy River, which discharges into the -
Gulf of California through the old channel of the Colorado. March 20, 1905, the flood silted
up the channel leading from the waste gate and no more water has been diverted from the
canal at this point.

After the flood of November 29, 1905, a channel was dredged from the canal to Quail
River from a point 15 miles below heading No. 1, and a considerable amount of water
diverted to Padrones River and Volcano Lake. All the water going down the canal past
this point discharges through Alamo and New rivers into Salton Basin, except what is lost
by seepage and used for irrigation in the Imperial Valley‘

The results of the discharge measurements made at thé two waste channels mentioned
above will be found in the list of miscellaneous discharge measurements.

Heading No. 1.—This station was established October 24, 1903. It is located half a
mile from the river, 600 feet below the wooden head gates, and is 10 miles by river below
Yuma, Ariz., on the California side.
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The channel is straight for 600 feet above and 300 feet below the cable and has a width
of 70 feet. The right bank is low and is liable to overflow; the left bank has an elevation
of 6 feet above high water. The bed of the canal is composed of silt and sand, is free
from vegetation, and is very unstable. There is but one channel at all stages, but when
the gage at Yuma reads about 26 feet the river overflows into the channel below the
gaging section. The current has a moderate velocity. :

Discharge measurements are made by means of & boat and cable. The initial point
for soundings is a charred post at the southeast corner of the corral about 150 feet west
of the right bank.

A vertical gage, which is read twice each day by J. S. Carter, is located just above the
international boundary line, on the right bank. The gage is referred to bench marks as
follows: (1) A standard United States Geological Survey iron bench-mark post, located
near monument 207 of the United States and Mexico boundary line, on a hill about half
a mile west of the gaging station; elevation, 52.41 feet above the zero of the gage and
155 feet above sea level. (2) A nail in a tree on the right bank; elevation, 15.20 feet
above the zero of the gage. (3) A nail in a post near the ground on the right bank near
the corral; elevation, 14.90 feet above the zero of the gage.

The canal at this heading is filled with mud and has been temporarily abandoned, but
some flood water. passed through it during 1905 and was carefully measured.

Heading No. 2.—This heading diverts water from Colorado River at a point in Mexico
50 feet below the international boundary line, 400 feet below heading No. 1, and 10 miles
by river from Yuma, Ariz. The station was established January 12, 1905, and weekly
discharge measurements were made until August 31, 1905.

The channel is straight for 200 feet above and 600 feet below the cable and is about
80 feet wide. The bed and banks are composed of clay and silt and are unstable. There
is but one channel at all stages, but when the gage in Yuma reads about 28 feet the river
overflows into the canal below the gaging section. As the canal from heading No. 1 j ]oms
this canal about 800 feet below, the gage rod, the two gages read about the same.

Discharge measurements are made by means of a boat and cable. The initial point for
soundings is a clump of three willow trees growing near the north bank 200 feet below the

gage.

A vertical rod gage, which is read daily by A. H. Chance, is driven into the north bank
of the canal at a point 50 feet from the river. The bench marks and the elevatlon of the
zero of the gage are the same as for heading No. 1.

Heading No. 3 (above the junction).—This heading or intake is in Mexico, 4 miles below
the California-Mexico boundary line and 14 miles by Colorado River below Yuma, Ariz.
The station was established March 8, 1905. The point of gaging is about one-half mile
from the river and 150 feet above the junction of heading No. 3 with the original canal.

_Gagings at this point give the discharge of heading No. 3 alone.

The channel is straight for 500 feet above the point of gaging and nearly straight for
500 feet below. In the highest floods the banks are overflowed both above and below
the station. The cross section is regular, the bed is unstable, and the current is swift.

" During July, 1905, the flood widened the channel from 100 to 300 feet and lowered the
bed about 10 feet. ) .

Discharge measurements are made by means of a boat and cable. The initial point for
soundings, a willow stake on the north bank, was washed away by the flood in July, 1905.

The gage and bench marks are the same as for heading No. 3 -below the junction,
described below. The gage height is an indication of the total discharge of the canal and
not of this heading alone.

Heading No. 3 (below the junction).—This station was estabhshed October 7, 1904. The
point of gaging is about one-half mile from the river and 300 feet below the junction of
. heading No. 3 with the original canal. Gagings at this point give the total discharge of
the canal.
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The channel is straight for 300 feet above and 500 feet below th
are subject to overflow. The cross section is regular. The bed of th
_of silt and sand and is very unstable. During July, 1905, the canal
was about 100 feet wide, was scoured out to a width of 400 feet and
about 8 feet.
Discharge méasurements are made by means of a boab and cable.
The gage is a vertical rod on the south bank and is referred to ben
(1) A nail in the central one of three willow trees 20 feet from the ban
the gage; elevation, 15.83 feet above the zero of the gage. This benel]
2 feet above the surface of the ground but is now 2 feet below, as soil wa|
depth of about 4 feet by the flood of March 20, 1905. (2) 'A nail on the
willow stump 100 feet south of the south bank and 500 feet upstrean
vation, 22.26 feet above the zero of the gage.
Information in regard to this canal is contained in the fo]lowmg Wa

RIVER. 23
e cable. 'The banks
re canal is composed
which at this point
the depth increased

ch-marks as follows:
k and 100 feet above
mark was originally
s deposited hers to a
north side of a large
from the gage; ele-

ter-Supply Papers of

“the United States Geological Survey: 85, p. 77; 100, pp. 27-29; 134, pp. 26-39.
Discharge measurements made at the Imperial canal headings during 1905.
i Heading No. 3. B
Date. HfIst:(.hll?g. HI?I%%I?gj Above Below | %i%(gana: N
! | Junction. || junction. | .
January 12. . ..ooooiiiiie i 380 ' 900
January 26.. 350 |.. 990
February 8. ......... 6,690
February 14. ........ 900 |.. 2, 480
FeDIUATY 28« « < eeeecemeeeeeeceanecaaleee e ieeeens|aeeeanns i 3,100
March 8.....ccc...... 1,530 3,600
March 18. ... 2,200 5,000
March 21. ... 2,240 6,750
-~ March 28.... 1,180 3, 460

April6...... 1,190 3,290
April20..... 1,190 4,560
April 27..... P 14 O | PP A
May 3....... 1,470 3,360 [|........... 5,010
May1l...... 1,940 4,160 |}....o.o.... 6,100
May 17...... 1,580 3,780 [}ocoiiiaaann 5,360
May 25...... 1,790 3,560 [foueaeeaennn 5,350
Junel.... 2,240 4,500 |} .ol 6,740
June7...... 2,660 5,830 [|..oooiinan 8,490
June 15. 2,700 6,130 {}........... 8,830
June 23 . . e 3,260 6,880 |{........... 10,140
June 30 3, 149 10,430 ({...c.oen.nn 13,960
B b TP TN AP I ORI a 25,000 @ 25,000
July 20. ..ot L7200 15,480 [{ieinnaann

July 25.......

August 3.....

August 10..........

August 18..........

August 24. ..

CAUGUSE Bl
t

a Estimated.

Nore.—Figures in first four columns represent measurements;
from the preceding. For discharge of canal July 25 to December

figures in fif]

th column are -derived

31 see following table.
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. Portion of Colorado River diverted by Imperial candl during 1905.

5,900

o el R PR A
Date, Below .
' At Yuma. %Io. 3. of s?oeggd- Per cent.
.| Imperial .
! canal.

6,300 | . 5,400 900 14

6,770 5,780 900 15

62,080 | 55,300 6,690 1

21,000 | 19,420 2,480 1

25,000 21,900 3,100 12

43,100 29, 500 3,600 -8

62, 400 57,400 5,000 .8

103,500 96,750 6,750 7

29,500 26,040 3,460.| 12

30,100 26,810 3,20 - 11

43,400 38,8407 4,560 11

39,70 34,690 5,010 13

52,000 45,900 6,100 12

37,000 31,640 5,30) 14

43,700 | 38,350 5,350 12

61,500 54,760 6,740 ~ 11

69, 500 61,010 8,490 12

82,000 73,170 8,830 1

89, 800 79, 660 10,140 1

61,500 47,540 13,960 23

37,200 12,200 | 25,000 67

31,720 11,610 20,110 63

22,250 | 5,050 17,200 i

20,650 28,150 | 12,500 61

17, 500 2,480 15,020 86

14,700 | 2,000 12,700 86

16,200, 2,220 13,080 | 86

August 18. . 10,300 1,170 | - - 9,130 89

AUZUSE 24. oo Lol imi it 7,550 | 770 6,780 90

August 81, .. iooeneninn e Lo e e eeneas .. 7,500 |. 560 6,940 93

September 7.........loi ieeeuieean. e e elieens 5,060 2 4,970 98
September 14 : g 9,670 1,230 - 8,440 87"

September 22 6,080 180 5,900 o7
September 28 5,280 40. 5,240 99

October 11. 12,950 1,010 11,940 92
.October 18. ~6,925 993

October 25. e - 5,970 100

OCEODRT B0, .. oo et eaeiaeans 5,670 | 100

NOVEMbBEr 4. .evveenennennennaniannnnnss peeeietesedieeins i - 5,750 100

November 11. ... ... i 6,550 100

NOVEmMbET 18 ... eeeemeeeemeeeeeeeieeeeennennns 6,470 )

November 25. .. . 6,350 o7

- November 30. 32,700 32

December 7... 19,220 %

December13................ 10,200 100

December17................ 8,100 100
DOCOIMDOT 23 - . e e e e 7,600 |7 100

100
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E'stimated monthly discharge of Imperial canal during 1905.

Headings Nos.2and

Heading No. 1, includ- 3 including total

ing total diversion Total discharge.

Moiith: in United States. g‘;’ ersion in Mex-

) Second- | Totalin | Second- | Totalin | Second-| Totalin

feet. acre-feet. feet. acre-feet. feet. acre-feet.
45 2,770 900 55,330 945 58,100
460 25, 550 3,630 201, 600 4,090 227,200
1,370 84,240 3,330 204, 800 4,700 289,000
555 33,020 3,370 200,500 | 3, 925 | 233,600
20 1,230 5, 435 334, 200 5, 455 335, 400
200 11,900 9,430 561,100 9,630 573,000
130 7,990 17,840 | 1,097,000 17,960 | 1,105,600
Augnast oo e " 9,905 . 609,000 9,905 609, 000
September. .. JR PR 6,140 365, 400 6,140 365, 400
October. ..... M R (RN 7,625 468, 800 7,625 468, 800
November. ........ceeieiiiimnnennaafoionneaiiiiaai 8, 400 500,000 | @8, 400 @ 500,000
December. . ...cociimii it 12,200 750,000 | 12,200 @ 750,000
Theyear.....coovemuenennaa.. 232 166, 700 7,350 | 5,348,000 7,582 5,514,000

e Approximate.
IMPERIAL VALLEY CANALS,

In July, 1904, stations were established on:all canals entering the Imperial Valley, as

follows: Holt canal, Hemlock canal, Alamo channel, Alamitos canal, Main canal, and

 Boundary canal. These stations are located on United States territory, and each is near
the California-Mexico boundary line.

Discharge measurements are made from footbridges constructed at each station.

The gages are vertical 4 by 4 inch timbers substantially embedded in the ground. Auto-
matic water-stage registers, from which the daily gage-height record is compiled, were placed
at the first five stations mentioned above. These canals enter the valley east of Calexico,
Cal.

In Octobera canal, known as canal No. 6, or Wisteria canal, was completed, which enters
the valley west of Calexico, Cal. A station was established on this canal in November and
weekly discharge measurements made. After April 11, 1905, the Holt canal supplied a
much larger district than originally, covering territory which had been taking its supply
from Alamo channel, near Eastside levee. A new canal, known as New Holt or No. 7, was
built to replace the Holt, and a station was established in May. A station was also estab-
lished on the Tamareck canal in June. The latter canal diverted water from New River
to a district on the west side of New River below Imperial, which formerly obtained its sup~
ply from Main canal. Gages were established at both of these stations, but no automatic
registers were placed on either canal.

The station on Alamo channel was inaccessible after the end of February on account of
the flooded condition of the country. Water was not taken from the Alamo for irrigation
after March. Discharge measurements were also made at Rockwood, on Alamo River, but
no gage heights were kept. They show the amount of water flowing through this channel
to Salton Sea. ° _

Measurements were made at Brawley, on New River, for a similar purpose. They were
made under such difficulties, however, that they are of little value. Measurements made
at Calexico were used to determine the waste into Salton Sea, since the only diversion was
through Tamarack canal. A large quantity of water was wasted from Main canal into
New River below the gaging station at Calexico; this waste was measured and added to
the discharge of New River in making estlmate of total discharge of New River into Salton
Lake.

IRR 177—06——38



26

STREAM MEASUREMENTS IN 1905, PART XIII.

A ‘description of these stations, with gage height and discharge data, is contained in

Water-Supply Paper No. 134, United States Geological Survey, pages 29-39.

Dischafge measurements of Holt canal, near Calexico, Cal., in 1905.

Date. Hydrogra,pher.. h(giag%?;. chI;:sg-e. ‘ Date. Hydrographer. h(a}i&g M chD;:ée.
. Feet. | Sec.-ft. Feet. |Sec.-ft.
Janua.ry 4....| W. V. Hardy..... 1.30 -19.5 || June26....... R. R. McCpslin.. 1.64 50
January 12. .. C 1.41 30 July 8.cueeeeafennn [ [ T, 0.38 6.9
January 19. .. 14| 28 | Julyio........|..... 0.nnnannnns .33 6.1
January 26. .. 1.23 19.5 || July 17.......|..... [ (PO, .35 5.8
February 2. ..|..... 0. imenenann. 1.23 18.1 || July 24 ceennifenn.n A0uennenninn. .36 4.8
Febriary 9. |..... d0.eenenannnn 1.07 13.5 || July3L.......|..... A0enenannnns .36 4.2
"February 17. .|..... A0eneannnn. 1.90 40 August 7......|..... A0menmennnn. 1.45 30
February 24. .|..... do...eennnn... .93 11.1 || August 14.....|..... [ [P 1.25 38
March 13...... R. R. McCoslin ..| 1.88 51 August2l.....|..... Lo (< AN RN 85 -
March 20 .....|..... do...cocunnnn. 2.06 64 August 21.....]..... o [« P, .039 5.1
March 27......|..... do..eennn..... 2.84 118 August 28.....|..... [ (C T 2.62 133
April3........|..... do............ 2.81 131 September 4..|..... do.eeniiiinnn 2.67 131
April10.......]..... [ 1o . 1.13 21 October 10....| W. V. Hardy..... 3.08 169
April 17.......1..... do.ceeennnnnn. 3.70/| 246 || October17....[.....d0............ ..25 2
April24.......0..... [ 1o S 3.70 256 October 23....|..... [ L P 2.65 128
May 1...... IR N [ [ S, 3.37 202 November6...|..... s [ D 1.40 21
May8....ccociaaann do....oo.o.... 2.76 143 November 13..]..... [ [ S 1.51 35
May15........1..... do.......i.... 2.91 163 November 20..|..... do..ceonnnnn.n. 1.33 40
May 22.............. do............ 2.92/| 160 || November 20..|.....do............ 131 | 22
May 29....o.o|oeonn 0meinenannnn 2.70{| 128 || October30....|..... dO.eenrnannnnn 2.55 | 124~
Junes........|..... do....oueae 2.86 150 September 11.|..... do..ceannnn... 2.88 159
June12....... sg--donallll 3.02 177 September 25.|..... [+ [ 2.75 128
Junel8.......|..... d0.cieicnennns 1.69 | 57 October 2.....|..... d0.eenencnnnen 2.80 137




COLORADO DRAINAGE BASIN BELOW GILA RIVER.

Mean daily gage height, in feet, of Holt canal, near Calexico, Cal., for 1905.
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. [ Nov. [ Dec
(1.0) 1.25 | 1.4 2.85 | 3.3 2.8 0.0 0.35,| 3.05| 2.8 2.0 1.3
(1.0) 1.25 | 1.3 2.9 3.25- 2.85 .0 .35 | 3.0 2.8 | 1.7 2.6
(1.2) | 1.25| (1.45)| 2.8 | 3.3 | 2.8 4 35| 275 | 2.8 | 1.7 | 2.8
(1.3) 1.25 | (1.6) | 2.5 3.2 2.8 .35 .5 2.65 | 2.85| 1.7 | 3.0
(1.3) 1.25 | (1.4) | 2.6 2.9 2.85 .35 L1565 2.7 2.8 | 1.5 3.0
(1.5) 1.3 1.4 3.05 | (2.75)] 2.95 .35 | 1.45| 2.9 2.95 |- 1.4 2.95
(1.5) 1.15 | 1.55| (3.3) | (2.75)| 3.0 .35 1.55) 2.7 3.1 1.35 | 2.9
(1.5) | (1.1) 1.7 | (3.25)] 2.75| 2.95 .35 1.65| 2.5 | 3.1 1.35 | 2.9
(1.5) 1.05 | 1.8 | (3.25)] 2.75 ! 3.0 .35 | 1.65| 2.75| 3.15| 1.35| 2.8
(1.5) 1.05 | 1.65| 2.15| 2.75 | 3.05 35| 1.65| 2.8 | 3.06| 1.4 2.7
(1.5) | -1.05 | (1.8) | 3.6 2.75 | 3.0 35| 1.55 | 2.9 3.15| 1.45 | 2.7
1.4 | 10 (1.9) | 3.65| 2.8 2.95 .35 | 1.35| 3.0 1.25') 1.5 j......
1.4 1.2 1.95 | 3.6 2.9 2.6 | .35| 13 3.1 251 155 |......
1.35 | 1.4 2.0 3.55 | 2.9 2.5 .35 1.25 | 3.05 .25 1.7. ......
1.35 | 1.6 1.55 | 3.65| 2.8 | 2.5 357 1.1 3.0 25 L1 ...
1.35 | 1.75 | 1.3 3.65| 2.9 2.5 3510 .95 3.1 .25 W95 ...
1.35 | 1.8 1.5 3.7 2.85 | 2.v .35 .95 3.15 .25 I I PR
1.35 ] 1.35| 1.55; 3.8 2.8 | 1.75 350 .95 3.1 .25 I I P
1.4 1.4 1.95 | 3.75| 2.9 1.7 351 1.0 2.6 .25 .85 ...
1.55 | 1.4 1.8 3.8 2.9 1.65 351 1.0 2.3 1.2 1.05 |......
1651 1.4 1.85 | 3.75| 2.95| 1.65 351 1.05| 2.75| 1.3 W95 |..o...
1.7 1.4 2.06| 3.75| 2.95 1.6 .35 | 1.5 2.95| 1.5 [ N P,
1.6 | 1.4 | 2.2 | 3.75| 2.7 | 1.65| .35| 1.95| 2.9 | 2.65| .95 |......
(1.45) .95 2.35 | 3.7 2.6 1.6 351 2.0 2.8 2.651 1.0 |......
L3 | L1 | 22| 35 25| 1.65| .35| 20 | 20 | 2.7 | .95|.....
(1.25)] 1.4 | +2.6) | 3.35| 2.45| 1.65 .35 | 2.0 1.35 | 2.7 W95 ...
1.1 1.55 | 2.8 | 3.35| 2.5 0| .35| 2.0 2.25 | 2.7 8 |......
951 1.5 2.8 3.35 | .55 0] .35| 2.6 2.8 2.7 8 ...
1.0 [....... 2.6 3.35 2.9 0 .35 | 2.7 2.8 2.6 I 2 D
(1.1) |o.o.... 2.7 3.35 | 2.7 0 35| 275 2.8 2.4 1.?5 ......
3o (1.2) |iwo| 2.80|....... 2.65 |..... .. .35 | 2.8 |....... 2.3 l....... [
NoTE.—Gage heights in parentheses are estimated.
Estimated monthly discharge of Holt canal near Calexico, Cal., for 1905.
Month. Discharge in second-feet. Total in
Maximum | Minimum. | Mean. | 2cre-feet.
January........ e, PO . 40 10 24.8 1,525
February . 35 9 21.0 1,166
123 23 57.4 3,530
260 83 208 12,380
210 109 152 9,346
181 0 a 150 8,926
7 0| a150 9,223
158 3 150 9,223
...................... 202 35 144 8,569
........................ 196 2 96. 6 5,940
............................. ¢! 8 27.0 1,607
The period. .. ..o el 71,430

a Estimated. Flood water used for irrigatiol
divert water in No. 5 main canal, but its capac

n.

ity was not sufficient until April 16.

Beginning with March 6 Holt heading was used to
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Estzmated monthly dzscharye of N ew Holt or N 0. 7 oemal near Oale:cwo, C’al fm‘ 1905

: qufh.

stcharge in second feet

Minimum.

Mean.v |

: Total i

awre—feet. .

Maxi;num,

07
L4
2,029

. 2,029"

1,964

. 2,029
1,964

13,000

chharge measurements qf Hemlock cmwl near Oale:mco, C’al., n 1905

NoTE.—The station record is of no value because most of the water used was ‘obtained from bﬂ.ooded
basins to the east. The mean dlscharge for the entire distrlct covered by the ca.na,l wa.s estima,ted in -
the field a.t 33 second-feet.

_Date. Hydrog?é,pher. v/,gig“, cl%:ée : P“?v“ . g?zdrogmpher;_ hgiséet cl?n?éé.
Y L | Feet. 'Sec,-ft. R UL T | Feet. | Seeoft.
- January 4.... w V. Hardy ..... 0.87 | .- 2.0 |l June26.......] R.R.McCoslin...| 1:96 | * 210"
ot January 12 0.8 2.2 ] L. L23 7.2
i . January19... 1.4 9.5 1737 - 17.9
i v January 26. 0.84 1.9: 1.69
f . February 2... 1.25 7.4 0.75 0.8
L February 9. . 1.64 | 16.4 1.23
February 17| 1.59 12.5 1.43
: . February 24.. L7 | 17.2 1.59
" March 13..... 1.20 8.7 || August21....|.. b :
P March 20 ....|..... 0.enenniannns 145 13.2 || August28. ...{-. . .de
: .0 || September 4..|" W V. Ha
) || September 11.}..
| September 25 ..

I October 23..
|| October 30..

October 2...
October 10. . ..
‘October 17. ...

Novem ber 6
Noyvember ,13 K
November 20..
November 29..

10,70

15.9

ErE
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Mean daily gage height, in feet, of Hemlock canal near Calexico, Cal., for 1905.

Day. Jan. | Feb. | Mar. Apr. | May. | June. | July. Aug. Sept. | Oct. | Nov. | Dec.
1.0 1.0 0.9 | (1.8 | 1.1 1.55 | 1.6 1.2 1.15| 1.0 1.1 1.0
.9 1.25 .9 1.9 1.05 | 1.55| 1.5 1.2 1.1 1.1 115 1.0
.95 1.3 .9 1.85 | 1.2 1.6 1.25 | 1.2 .9 1.1 125 2.0
1.0 1.3 .9 1.8 1.35 | 1.7 1.2 1.3 951, 115 L1 1.5
1.05 | L1 1.05 | 2.0 1.7 1.8 1.2 1.3 1.2 1.2 95| 1.5
1.15 .8 | 12 (2.0) 1.95| L9 1.2 1.4 1.35 1.3 .9 1.7
1.3 .8 1.3 [ (19| 2.0 1.95| 1.55| 1.45 1.35||1.45 .9 1.65
1.4 1.0 1.3 | (1.6) | 2.1 2.05 | 1.75 | 1.4 1.35 | | 1.45 .9 1.6
1.0 1.65 | L5 | (1.5) | 2.1 2.1 1.75 | 1.4 1.35 || 1.4 .95 | 1.55
L75 | 165 1.25 | (1.4) | 2.1 2.15 | 1.75| 1.4 1.4 | 135 1.0 1.6
.75 155} 1.25 | (1.6) | 2.1 2.15 | 1.75| 1.5 1.4 1.4 1.05 |......
5 L35 1.3 | (LD | 2.1 8 | 1.75| 1.55| 1.45|/1.35| L1
750 11 1.2 1.9 2.1 .8 1.7 1.55 | 1.5 1.5 1.05
15 1150 1.051 1.8 2.1 .9 1.7 1.6 1.55 | 1.0 .95 |.

.75 1.4 .95 | 2.0 1.95 .9 1.7 1.4 1.55 | [ 1.15 .75

751 1.8 9 22| 20 .9 1.7 1.25 | 1.55 | | 1.25 .8

75| 1.6 1.05| 2.45| 1.95| 1.4 1.7 1.2 1.55 | | 1.1 .8

1.0 .75 1.0 2.5 1.8 | 1.7 1.8 1.2 1.3 1.0 .85

1.4 175 | 105 | 2.2 1.85 | 1.65| 1.85| 1.2 .95 |1 1.05 .8

1.55 | 1.65| 1.45| 2.45 | 1.8 1.6 | 1.45| 1.2 L0 ||L1 .7
(1.4) | L5 1.5 2.85 | L.75| 1.55| 1.0 1.25| 1.05 |10 .8
(1.3) | 1.45| 1.4 2.2 | 1.75| 15 1.0 1.2 1.0 1.0 .9
(1.2) | 1.557 1.25 | (2.0) | 1.7 1.5 1.0 1.2 1.0 1.2

(1.0) | 1.8 1.3 1.45| 175 | 175 75| L2 .9 1.15

(.9 | 1.65| 1.55| 1.45 | (1.7) | 1.95 751 1.2 | .95 (1.05

.8 | 1.05| 1.55| 1.2 | (1.65)| 1.85 75 1.2 1.0 1.05

1.0 .9 L7 1.1 [-(1.6) | 1.8 75| 1.2 1.0 L1

1.0 .9 1.55 | 1.1 | (1.55)| 1.8 105 1.1 .9 1.1

A PO 1?,15 1.1 1.5 1.75 | 1.25| 1.1 .95 | 1.2

[ . L5 1.1 1.55 | L.75| 1.25 1.05 .95 .9,

11 20 PR 19 |...... 1.6 |eee-... 1.25 | L0 |....... .85

NoTE.—Gage heights in parentheses are estimated.

 Estimated monthly disébarge of Hemlock canal near Calexico, Cal., for 1905.

Discharge in second-feet. .
Month. I Total in

’ Maximum.| Minimum. | Mean, | 2cre-feet.

B 25 111 79 o 12.0 0.4 4.3 264
February ..o 17.4 2.0 10.0 555
B S S 23.0 3.3 10.7 658
7 ) | 39.0 6.6 19.3 1,149
B 21.6 5.4 15.7 965
JUDe. i eiciaeeieaeaaaan 1 25.2 1.8 14.1 839
11 Y - 18.4 0.8 10.9 ' 670
AUZUSE . ot eaeieeeeiceeaaaaa. 17.5 5.2 10.4 639
L 7310 RO, A 14.0 3.3 8.1 482
(0707013 12.6 2.4 7.5 461
NOVeMDET . .ot aee et aae e e eeaeeaanaan 9.6 1.4 31 6 274
VTR o) o (o7 I I RIS e 6,955
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Discharge measurements of New Ri'vér near Calexico, Cal. , in 1905.

- Date.’ Hydrographer. ig.z]gﬁr clg.i:ée. Date. Hydrographer. ,h(:iag'_%ﬁ c}.g.ix?ée o

Feel. Sec.-fi. ) Feet. | Secft. :

January 5....| W. V. Hardy....| 2.00 12 || May23.......| R. R. McCoslin..| 9.24| 3,097 '

January 13...|..... s [ PO 3.20 82 || May 30....... . 9.38 | 3,400
January 20...|..... 0.enrnannnn 3.30 99 e6........ 9.77 | 3,817

" January 27.. |..... do......... ...| 5.20 323 || June13....... ; : 10.85 | 4,958

_ February3...|....do...c...o.... 400 126 0. ... do... 18| 500

February 10..|.....do............ 5.70 451 1270 | 10,810 °
February 18. _[-....do...... T 6.90 986 13.21 | 11,940

February 23 .{.R. R. McCoslin...| 7.14 | 1,063 13.34 | 13,640

‘March?2......|..;..do.coiinie. 7.48 | 1,461 ) o

March9......|....0d0meees e 7.90 | 1,702 13.11) 13,220

March 16. .. ..|.....d0ucn.o...... 77| 1,688 12.42 | 10,000

March23.....|....dOweeeeen. . 6.74 1,150 .38 ) g2

March29.....|.....do...coouonee. 8.93| 2,916 10.72| 6581 |

6951 1,307 || Argust15. .| ieeedOreeriennnns '10.90 | 6,007

6.5 | 99 || pugust2z.... : .|10.22| 559

6.80 1,149 August 29. -..| M. V. Hardy.....| 9.42 4,308 4

871 3,052 September.5..| Hardy and Mec- ) !

8.47| 2,417 ‘ Coslin ......... 9.31| 3,80

May9........ 8.80 | 2,890 || Septemberi2.|..... do.....i.....e 7.52 | 1,892 :

May16.......|.. 9.19| 3,27 | - . ) -1 . oy

Discharge measurements of Alamo Cliannel near Roclwood, Cal., in 1905.

Date. | Hydrographer. h%iaé et. ciﬂ.il'sg-e. " Date. ‘ Hydrographer. hﬁ%ﬁ. clg,irsg-e

e . Feet. | Secft. R : Feet. |Secft.

January 7....| W. V. Hardy....|....... 49 || May17.......| R. R. McCoslin...| 6.00 990
January 14. ..|.....d0uueeenana]ennnsn © 205 | May24....... W.V.Hardy.....| 6.37| 1,562 |
January 21.... : 77 || May3l.... : 592 | 1,602
January 28. . 112 || June7... 2,10
February 4. .. 151 || June 14. . |- 3,644
February 11.. 61 || June21.. - 5348
February 20. . 530 || June28...... - . . 3,258 |
_February 25. . 94 || July6........ : . 4,234
March 3. ..... 387 || Julyi3....... X 3,02 |
March 11..... 1,088 || July19....... 3,501 1
March 17.....|. 1,379 || July 26.... 3,104
March 25. 1,806 || August2.... 3,551
March 30.. . 1,443 || August9.... 2,815 |
April8..:.... . | 6. 635 || August16... 2,874 |
CApril13...... ' 692 || August 23... 2,439 '
CApril19...... 772 || August 30.... ] 2,509
April26......).....do......... | @ 2632 || September 6. | Hardy and Mc- : )
May3..ueeesifoeeaadOueneieennin: et 1,044 , Coslin.......... 9.95| 2115

Mé,y 100eee]onns P L TR IS 13770 September 137 ----- fio ------------ 10.45 3,500

a Gage washed out.. ’ .




COLORADO DRAINAGE BASIN BELOW GILA RIVER. 31

Discharge measurements of Alamitos canal, Cdlexico, Cdl., in 1905.

Date. Hydrographer. h(i’{’jg e C}B,I:ée. Date. | Hydrographer. h(:{‘g e cl?;ﬁée_

T . Feet. | Sec.ft. . . . Feet. | Sec.-ft.
January 3.... W.V.Hardy....| 1.48 30 || June12.......| R. R. McCoslin...| 1.32 37
January 11...|..0..d0....c....... 1.54 39 || June18....... W.V.Hardy....| 1.30 | 30
January 18. . _|..... 0o, 1.11 15.1 || June26....... R. R. McCoslin...| 1.35| 36
January 26...|..... [ 1 D 1.05 12,9 || July 5. .......|..... [ 1s J. 1.33 34
February 2. ..|..... A0.nenennnnnn. 1.06 13.6 || July10............ Ounninnnnnns .34 33
February 9. ..|..... A0.nenenannns. 0.52 1.0 || July17.......l.... AOeerneannnnn 1.35 | 34
February 17. .| R. R. McCoslin...| 1.05 16.8 || July 24.......|..... s T "1.34 33
February 24. .|.....do............ 1.00| 157 || July3l....co|oee..dOnnniennn..nn 1.3¢4]. 33
March1......|..... A0enrnennin. 0.82| 9.1 Aug. 7......|..... A0ninennnns 112 22

March8......|..... L 1 TN 0 August 14....|..... dOuuunnnnnnnn S L12 22
March 15.....|..... s [ TR IR 0 August 21....\..... 3 L PO 117 | 24
March 22.....|..... [+ U SN 0 August 28....[.._.. do. o ieaeaaann 1.27 31
March 29.....|..... 1o 1 T, .. 120 24 || September4..l.....d0............ 1.34 39
April5_......|..... 0. 1.53 | 44 September 11.| W. V. Hardy.. ... 142 43
April11.. ... |..... s (o T 1.63 50 September 25. 1.23 36
April17......|..... d0...onn...l..| 1.67 57 October 9..... 1.30 40
April24......|...do............ 1.39| 40 | October16.... 1.2 4
Mayl........f..... 5 1 D, 1,10 26 October 23.... 27| 38
May8..coceucfennnn [ U P, 1.15 28 November 13.. U 0
May 15. U [ [ P, 1.41 39 November 18.. 0

May22.......]..... do.eeoiaaaas 1.34 35 November 30.. 5.4

May29.......|-.... d0.euinnnnn. . 1.37| - 36 October 30....|..... A0unnenannnnn 0.90 18.3
June 5........|..... A0.ennnnnn 1.35 36 November 6...|.....d0...........l 00000, 0

-
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" ’ Mean daily height in feet, of Alamitos canal near Cdlexico, Odl., for 1906. i
Day. Jan. | Feb. | Mar. | Apr.-| May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. 4
i
L5 (1.2 |08 | 13| 1.1 | 1.35| 1.3 | 1.05| 1.4 | 1.1 | 0.45| 0.2 |
L5 | 11| .8 |15 |'Lr | 1.35| 13| .9 | 14 | 125| .45 .2 ,
; 15 | .| .6 | 1.6 | 1.1 | 1.35| 1.35| 1.05 | 1.35{ 1.15 2 .25
v 145 | 1.1 4| 155 11 | 1.35| 1.35| L1 | 1.35| L3 . .2 A
E 1450 .95} .35 15 | 11| 1.35| 13| 1.1 | 1.3 | 1.3 0 2 3
; 1.4 9| .85 | 155| 1.1 | 1.35| 1.35| 1.1 | 1.35| 1.3 15| .2 !
; 145 9| .3°| 1.6 | L1 | 1.35| 1.35| L1 | 1.45| 1.25| .25| .2 4
: 1.5 9 1| 16 | L15| 1.35| 135 L1 | 145| 1.25| .3 .2 1
! 1.6 .7 1016 | 12| 13| 13| L15| 1.4 | 125 3 .2
1.6 .5 .1 | 165 1.25| 1.35| 1.35) 115 L4 | 1.25| .3 .2 ;
1.6 5 .1 ues| 1.3 | 1.3 | 1.35| 115 L4 | 1.25| .25| .2 §
1.6 5 .1 | 165| 1.4 | 1.3 | 1.35| 1.15| 1.45| 1.25| .3 .25
1.6 5 .1 | L65| 1.4 | 1.3 | 1.35) 115 L5 | 1.25| .3 [...... f
1.7 5 .1 | 165| 1.4 | 1.35| 1.35| L1 | 145[ 1.3 25 |.eenen |
145 .55| .0 | 1.65| 1.4 | 1.35| 1.35| 1.1 | 1.4 [ 1.3 E 2 i
1.5 65| .0| 1.65| 1.3 | 1.35| 1.35| 1.1 | 14 | 1.35| .3 |...... !
115 105 .0 | 165! L2 | 1.3+, 1.35| 1.1 | 1.4 | 1.35; .25 |..... g
11| 105 .0 | 17 12 | 13| 13| L1 | L4 | 1.35 2 |..... ;
. 11| 105 .0 | 75| 1.2 | 1.3 | 1.35| 1.15| 1.35| 1.25| .2 )
1.1 | Lo5| .0 | 135 1.25| 1.3 | 1.35| 1.2 | 14 | 1.2 2 £
105 1.05| .0 | 1.4 | 1.35| 1.3 | 1.35| 1.2 | L45| L2 :
Ll | 1L05{ .0 | L55| 1.35| .3 | 1.35| 1.15| 1L45| L15
11 | 10| .15| 1.45| 135 | 1.3 | 1.357 1.2 | 1.4 | 1.2
11| 10 65| 1.4 | 1.35| 1.3 | 1.35| 1.25| 1.2 | 1.25
1.0 | 1.05| .7.| 1.4 | 13| 1.35| 1.35| 1.25| 1.25| L2
.05 | 1.1 7| 1.4 | 1.3 1.35| 1.35| 125 | L25| 12
115 .8 .85 | 1.4 | 1.35| 1.35| 1.35| 1.3 | 1.2 | L.15[
1.2 | .75 .9 | 125 1.35| 1.35| 1.35| 1.3 | L1 | 1.15
1.2 |..... .| L3 | 115 1.35] 1.3 1.35| 1.3 | L15{ 115
12 |...... 1.4 | L15]| 1.35| 1.3 | 1.35|.1.25| L1 | -9 . :
125 |....... L8 fo... 185 |....... 135 13 |...... - IR I ;
H - Estimated monthly discharge of Alamitos canal near Calexico, Cal.," for 1905.
F - oy Discharge in second-feet. Total in {
: : ) Maximum.| Minimum.| Mean, | 8cre-feet.
% 50 1 26.6 1,636
L .23 510 1L4 633
- 36 0 ‘4.9 - 301
65 28 45.6| 2,714
40 25 31.8 "1,955
38 30 - 34.4 2,047
35 32 33.9 2,084
3 11 23.9 1,470
49 28 40.8 2,428 :
47 18 35.8 2,201 i
6 0 2.7 161
....... 17,630

i
I
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Discharge measurements of M aiﬁ canal near Calexico, Cal., in 1905.

33"

Date.

Dis-
.| charge.

Gage

height.

Dis-
charge.

Jantvary3....
Janvary 11...
January 18 ...
January 26 ...
February 2. ..

February 15../.

February 17..
" February 23..

Sec. ft.

439
524
567
510
507
485
472
47

595

0

0
410
651
675
729
735
725
648
623
586
562
595
566

R. R. McCoslin...

Feet.
4.17
4.1
4.23
4.25
4.38
4.36

4.32

Sec. ft.
5(5

“5i1
5.2
567
582

580
556
562
540
536

551

559
546

380
380 -
378

376
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Mean da_iiy gage height, in feet, of Main amal near Calexico, Cal., for 1905.

NoTE.—Gage heights in parentheses are estimated.

Eitimated Mhly discharge of Main canal near Cdlexico, Cdl., for 1905.

Day. Jan. |-Feb. | Mar. ['Apr: | May. | June. | July. | Aug. | Sept. FOct. Nov. | Dec.
3.9 | 405 45 | 47 | 44| a2 | 425 42 | 48 | @ | 23 | 3.4 .
3.95| 42| 445| 485 | 44 | 42 | 42| 42| 43 | @ | 29 | 3.4
3.0 | 4.25| 4.05| 495| 4.4 | 42 | 425| 42 | 43 | @ L322 37
385 415 (@ | 49 | 44 | 42 | 425| 425 43 | @ | 355|385
Beeiaeeanaen 3.85| 3.95|(a) | 4.8 | 4.45| 42 | 495| 425| 43 | 3.95| 3.45 | 3.9
Bl 375 3.8 | (@ | 49 | 44 | 42 | 425| 425 43 | 42 | (3.55) 395
1087 |38 | @ | 495 | 44 | 42 | 43 | 43 | (o) | 425|(3.6)| 3.9
3.75| 3.8 | (@ | 495 445| 42 | 435 43 | @ | 42 | (36)| 3.9
3.95| 3.8 | (@ | 5.0 | 445| 42 | 435| 43 | (@ | 43 | (3.6)| 3.9
42 | 385| (@ | 5.0 | 44 | 42 | 43| 43 | @ | 43 |36 | 3.6
42 | 38| (@ | 50 | 44 | 42 | 435 435] (@ | 43 | 3.6 |......
4.4 | 38| (@ | 50 | 445 | 42 | 435 435| .5 | 43 | 3.6 [......
455 3.8 | (@ | 50 | 445{ 4.2 | 435 4.35| 2.0 | 43 | 36 [......
4.4 |°395| (@ | 50 | 44 | 425| 435| 4.35] 25 | 43 | 3.6 ... .
43 |41 | @ | 505 4.35| 42 | 435 435 | 2.95| 43 | (3.6) |......
4.3 |- 42 (0 | 5:05| 43 | 42 | 435| 435| 3.1 | 435 | (3.6) |-.....
- 44 | 41 (@ | 5.06) 43 | 425 4.35| 435] 3.15| 435! (3.6) |......
@5)| 405 @ | 51| 43 | 42 | 4.35| 435| 3.15| 435} 3.6 |.....
45 | 405 (@ | 61 | 43 | 42 | 45| -435] .35 | 43 | 3.5 ......
455 4.0 | (L5) | 5.0 | 43 | 42 | 435 435{ 3.9 | 43 | 3.4 [.....
.| 457189 | 335 50| 43 | 42 | 435 435 405| 43 | 3.4
92 ieiianis SN 4.55- 3.9 | 3.5 | 50 | 425 | 425| 43 [/ 43 | 42 | 43 | 3.4
) 451 395| 3.8.| 49 | 43 | 43 | 43 | 43 | 43| @
4.35| 41| 415 4.95| 43 | 43 | 43| 43 | 43| (@ -
425 | 43 | 45| 49 | 43 | 425| 43| 43 | 43 | @ .
4.2 | 44 [ (48| 49 | 43 | 425 43 | 43 | 425| (o |.3.05|......
4.05| 45 | (48| 49 | 43 | 425| 43 | 43 | 425 .1 | 3.05[......
3.95| 45 | (48 | 49 | 43 | 425 43 | 43 | 425| .8 | 3.05|......
3.9 [ieee.n 48) | 48 | 43 | 425| 43 | 43 | 425 .8 | 3.4 [.....
3.8 |.......] 48 .| 46 | 42 | 425 | 43 | 43 | 3.1 | L7 | 345 |......
3.85 |.....id 47 el 42 .l 425 | 4.3 | L7 feenifeenes
~ aNo flow.

Month. » Discharge in secopd—feet. Total in’

o Maximum,| Minimum.| Mean, | 2cre-feet.

January.... 600 398 500 30,740
February...| 595 416" 470 " 26,100
672 0 261 16,050

752 634 719 42,780

648 566 598 ~ 36,770

582 548 570 ) 33,920

593 556 575 35,360

568 | 536 553 34,000

September. . 570 0/ 369 | 21,960
October. ... 561 0 328~ . 20,170
November. {}i. 390 220 351 20,890
The period...... eiinenes eeenein SRR EERIR RSO SO KRN 318,700, -
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Discharge measurements of Boundary canal near Calexico, Odl., in 1905.
Datte. Hydrographer. h(:f:‘gr e ch];fée_ Date. Hydrogragpher. h?,’% e ctll)aliée.
Feet. | Sec-ft. . Feet. | Secft.
January 3....| W.V.Hardy..... 0.80 | " 6.4 || Junei2.......| R. R.McCoslin...| 0.35 0.22
January 11 ._.|..... s [ .98 8.6 || Junel8.......|..... s (PO 1.00 | 11.0
Jannary 18 ._.|.....do............ 1.00 8.9 || June 26. FU (s B .01 7.5
January 25....{.....do............|... 7.8 1l July3.... I [ S, .93 6.4
. February2...[.....do............ .99 9.1 || July10... U s [ D, .78 4.8
February9...|..... do...o.o...... .95 8.3 July17... U [ S, 77 4.2
-February 17 ..| R. R. McCoslin...| .79 5.3 || July24... PR [s SR .96 6.6
Pebruary 23 ..|..... [ (P .98 |° 8.3 | July3l... R [ P, .87 5.3
March1 ... ceedOil 1.00 10.0 || August7 .. R [ S .83 6.2
March 5 . 0 August 14 .. PR [ S .78 5.7
March 8 . 0 August 21 .. 5.7
March 22 7.8 || August28.... 4.8
March 29 6.2 || September 4.. 3.8
April 5 ... 8.5 || September 11. 0
April1l .. ... |.....d0O.cuoiini.... 10.4 || October2..... 0
April 17 . 11.7 || October 6. 8.4
April24.... ... ...do...o....... 13.0 fj October 9. .87 5.3
Mayl.......|....dOcceceeoaa... 6.1 || October 16.. .80 5.0
May 8 .......ofeee.dOiiiiiil... 7.5 || October 18.. .25 0
May15 . .....|.....dO.ceen.... 6.1 || October 30.... .85 8.0
May22...oooofeeei@Onnniinen... 5.1| November 13 . .90 8.4
May29 . .....|eeccdOceecaennanl] 8.0 || November 18 . .95 7.0
June 5. ....oofeeeeidOoeeeao.. 8.4 || November 30 .. 1.03| 12.7
Estimated monthly discharge of Boundary canal near Calexico, Cal., for 1905.
Month. ) Discharge in second-feet. Total in
0 Maximum.| Minimum, | Mean. acre-feet.
BE:5 10 F:5 o P SO 8.9 6.0 8.1 498
B 43 (D0 N 9.8 5.1 7.8 433
8 20 () ¢ N 10.0 0 3.6 221
ADTL. ¢ 13.0 7.0 10.2 607
| 8.0 5.1 6.5 400
11.0 T2 7.9 471
6.8 4.2 5.4 332
6.2 4.4 5.6 344
September. . ..o ciiiieeieeaaaaaal : 6.0 0 3.8 227
[010170) T SR s 8.0 0 4.4 271.
DU LR 111013 12.7 7.0 9.0 536
The Period. .. ...ceeeeeieieaeaeiaeeaeacaamaeaafeccacceceeeseiiace e 4,340
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Discharge measurements of Wisteria canal near Calexico, Cal., in 1906.

Gage

Date. Hydrographer. | (85 clll)a};'ée. _ Date. Hydrographer. |, 254 < cﬁ‘fée.
Feet. | Sec.-ft. Feet. | Secft.
January 5 .... 1.12 3.0 || June13....... R. R. McCoslin...| 0.35 10.6
January 11 . . .15 0 June19....... W.V.Hardy ..... .57 13.5
January 18 ... 7.7 June26....... R.R.McCoslin...| .38 10.6
January 25 ... 22 July5......... . .30 9.4
February 1... 16.5 | July 1L........ % 32
February 10 .. 0 July 18........ .66 17.8
February 18 .. 0 July 25. ....... 0
February 25 .. 0 August1..... 7.8
Marchl....... 0 August 8 ..... [1]
March 15 ..... 0- August 15 ... 0
March 23 ..... 0 || August22.... ; 0
March 29 ..... 26 August 29 ....| R.R.McCoslin .. e 0
April6....... 64 | September5..| W.V.Hardy .. 0
April12 ...... 47 September 12. 0
April 18 ...... 33 September 26 . 0
April 25 ...... 32 October 3..... 0
May2........ 13.1 || October 11.... 0
May9........ 26 October 18.... 12.8
May 16....... 12.2 || October 31.... 14
May 23....... 17.1 || November 7 ..|. 12
May 30....... 12.1 || November 14 . 0
June6........ . 11.9 || November21 . 0

a Estimated.
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Daily gage height, in feet, of Wisteria canal near Calexico, Cal., for 1905.
Day. Jan. | Feb, | Mar. .Apr. May. | June. | July. | Aug. | Sept. | Oct. | Nov.
) SO 095 08 | 0.25| 1.5 | 0.3 | 0.4 | 0.3 | 0.35 0| 0.0 | 0.6 *
2 eeeeaas .9 .8 .2 | L2 4 4 .3 .05 o .0 .6 .
R S 115 .8 2 | L7 4 4 .3 .05 of .0 .6
S L1 | 10 .2 | L8 4 .4 .3 .05 o .0 6\
B e eeieeaeennas 1.1 55| .2 | L6 T[4 3| .0 0| .0 .0
S 11 .3 .2 | Les| .7 4 .3 .0 o .0 4
T eeeeeaeaeas 125 .0 .2 | LT .8 .4 3] .0 0| .0 .4
8eecaceeeeaeans 13| .0 1510 1.6 .8 4 .3 .0 0| .0 .75
L T 95| .0 150 15 | .8 .4 .3 .0 0| .0 .75
100t 95| .0 15| 1.45| .8 .3 .3 .0 o .0 .0
o, eeean 150 .0 15 1.35( .5 .3 95| .0 o .0 .0
12 i, .1 .3 35| 1.15| .45| .3 | L8 .0 o| .0 .0
& S .1 .2 .35 L1 45 .3 | L1 |, .0 0] 0.6 |. .0
7 .0 25| .40 .95| .45 ..25| 10| .0 o :6 .0
15 ey eieaeaeeaanaaat 0| .3 | 3| 10| .4 .25/ L0 | .0 o .6 | .5
1 S S .0 .35 | .3 | L0 45| .3 .9 .0 o .6 .0
AU .6 25| .3 ] 1o 45| .0 .6 .0 o| .6 .0
18, e, 20 .3 | 10 450 0| .65) .0 of 6 {..0
1 T 65| .0 .5 .8 75| .4 5.0 o| .8 .0
.| RS .8 .0 .5 7 .8 4 .5 .0 0| .6 .0
D) S .8 .0 .5 65| .8 4 .5 .0 0 .45| .15
b T .8 .0 5| 10 T 4 45| .0 0| .45| .3
. J R .8 .0 .8 .1 .6 4 .0 .0 ol .0 .35
b S .9 .0 .8 .9 .6 4 .0 .0 ol .0 .1
D S .9 .0 .8 | 11 .7 4 .0 .0 of .0 |-.0
26, . eeeenaneiaans 1.0 | .2 650 L15| .7 4 .0 .0 ol .0 .0
b7 S 1.1 .2 .6 .9 65| .4 | .0 .0 o .05/ .0
TR 1.0 | .3 .8 45| .65] .3 .0 .0 0| .05| ".0
29 e 1.0 |o...... .9 .4 4 .2 .0 .0 o .6 .0
B0. ittt L0 |eee.... 1.0 | 35| .4 | .3 | .1 .0 of .6 | .0
8 leeennn 115 |onee... IR R 35| .0 o .6 |.....

Estimated monthty discharge of Wisteria canal near Calexico, Cal., for 19065.

. Discharge in second-feet. - .

Month. Total in

Maximum.| Minimum, | Mean. | 2cre-feet.
40 0 17.9 1,100
25 0 3.8 211
32 [ 0 7.1 436
75 0 39.5 2,325
*95 .0 16.7 1,027

12 0 9.6

80 0 14.2 873
11 0 4 25
[ 0 .0 0
October 14 0 5.4 332
November 25 0 5.6 334
ThepPeriod.......ceeeeceeeiaeiaeaecaeecaecareenafoeceeaeennnsfeccaecncanaefoeaeaaeas 7,261

-

572 -
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Discharge measuremenis of Tamarack canal near Imperial, Cal., in 1905.

Date. Hydrographer. h(gig L. ch’;.lis'ée. I?ate. Hydrographer. - h(ij o e clll)s.l:ée.,
: Feet. | Sec.-ft. Feet Sec.-ft.
May 25....... W.V.Hardy....|....... 52 || October19...| W. V. Hardy ....|....... a40 -
Junel........ R. R. McCoslin...| 1.70 51 || October26. .. a 40
June8........ W.V.Hardy....| 1.80 56 || November 2.. a 40
Junel4....... 43 || November 9.. a 40
June22....... 14 || November 16. e 40
October 4. ... a 40 || November 23. a 30
October 12. .. a 40
aEstimated.
Daily gage height, in feet, of Tamarack canal near Imperial, Cal., for 1905.
Day. June. Day. June. Day. June. Day. June. Day June.
) . 1.7 i SO, 1.8 ) & O, 1.35 || 19...ceena... 1.65 || 250 ceenn.. 1.2 -~
b 1.68 )| 8........... 1.8 4., 1.65 || 20........... 1.75 || 26........... 1.05
[ 1.7 L FO 1.8 15. cieieaat 1.65 || 21........... 1.5 2 1.0
L T 155 |10 .i........ 1.9 16ccccennn.. 1.6 (| 22........... 1.45 || 28.c......... .9
LS P 1.65 || 11........... 195 f| 17.cacniaa... 1.65 || 23........... 1.35 || 29........c.. .9
[ R L.76 || 12........... 2.05 || 18....cc..... 1.7 24.......... 1.2 30.iiaannn. 7
Estimated monthly discharge of Tamarack canal near Imperial, Cal., for 1905.
Month Discharge in second-feet. Total in
Maximum.| Minimum. | Mean, | 8cre-feet.
B0 T 34.3 2,041
July. (40) 2,460
August... (40) 2,460
September (40) 2,380
October. .. ..cveeeeennnnnnn. (40) 2,460
November (40) 2,380
UV TR T o 10 ISR I PRI 14,180

NoTE.—Monthly means in parenthesis estimated in the field.

| NP A R S HE
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Total amount of water (in acre-feet) entering the Imperial V alley through irrigation canals at
international boundary, January to November, 1905, inclusive.

Canal. January. | February.| March. April. May. June.
Hemlock....ooveeeiiaiaan.. 263 555 658 1,149 965 839
Boundary.................. 249 216.5 110.5 © 303.5 200 235.5
Wisteria............. DU 1,100 211 436 2,351 1,027 572
YN (T3 /:Y0) DI, DL I PRI PN PN 2,041
New Holt, or No. 7. oo ececeeeeeefeeeeeeeeeeee]eeeeeeeaeae 1,107 1,964
Main.....cooeieniiniaiian. 30,744 26,102 16,048 42,783 36,770 33,917
Alamitos.......o.ooooioan.n 1,636 633 301 2,714 1,955 2,047

* Holt, or No. 5 Main ........ 1,525 1,162 3,530 12,377 9, 346 8,926
Alamo Channel............. 5,500 8,330 (157 S DU O RS,
Total................. 41,017 37,209 30,306 61,677 51,370 50, 541

Canal. July August. | September. | October. .| November. Total.
Hemlock............. 670 639 482 461 274 6,955
Boundary.. 166 172 113.5 135.5 268 2,170
Wisteria ... 873 25 0 332 334 7,261
Tamarack...... 2,460 2,460 2,380 2,460 2,380 14,181
New Holt, or No. 7. 2,029 2,029 1,964 2,029 1,964 13,086
Main............. 35,355 34,003 21,957 20,168 20, 836 318,733
Alamitos. 2,084 1,470 2,428 2,201 161 17,630
Holt, or No. 5 Main 9,223 9,223 8,569 5,940 1,607 71,428
Alamo Channel............ | oo ee e ee e ee e * 23,053

Total.....coooeeaann 52, 860 50,021 37,893 33,726 27,874 474,494

Total amount of water (in acre-feet) entering Imperial V alley, including canals, New River, and
Alamo Channel; also amount of waste water discharging into Salton Sea and amount used
Jor irrigation, January to November, 1905, inclusive.

Total discharge
Imperial canal |[Total discharge| Total discharge |Totalamount
Month. at headings | into Imperial |(waste) into Sal- |of water used
. below Yuma, Valley. ton Sea. for irrigation.
Ariz.
Acre-feet. Acre-feet. Acre-feet. Acre-feet.
BED 11 7:3 o S, 58,100 55,590 35,356 20,234
227,150 92,913 77,919 14,994
288, 990 210, 896 194, 548 16,348
233, 550 223,171 | 182,494 40,677
335, 420 321,239 287, 869 33,370
573,020 622,911 587,370 35,541
............................. 1,104,620 1,037,724 978,244 50,480
......... 609,030 597,751 564,946 32,805
......... 365,360 353,360 324,869 28,491
October.... - 468, 840 @456, 840 435,227 21,613
November. ....ccoiieiveieianencaanan. 500, 000 @488, 000 477,977 10,023
N ) S 4,764,080 4,460,395 4,155,819 304,576
a Estimated.
- Total amount of irrigated land (as per examination made in March and April, 1905)...acres... 79,591
Amount of water used per acre (inacre-feet) ..... ... i iiiiiiiiiiiiiiiiiiiiiiiiiiieaeaa 3.83
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LANDS IRRIGATED IN THE IMPERIAL VALLEY.

In April, 1904, an examination was made to determine the amount of lands irrigated in
the valley. The gross area under irrigation at that time was 66,741 acres. A second exami-
nation was made in September of the same year by W. V. Hardy, of the Reclamation Serv-
ice, and showed the total area irrigated at that time to be 31,318 acres. Another examina-
tion by Mr. Hardy in March and April, 1905, gave a total irrigated area of 79,591 acres.

The examination of area of irrigated land made in March and April, 1905, is used in com-
puting the amount of water per acre used during 1905. It is probable that this area was
greatly reduced during the summer, as areas for the raising of hay and grain were not again

used after the crops were harvested until the late fall months, when they were again seeded. -

Large areas of alfalfa and Kaffir corn were necessarily irrigated throughout the year.

DUTY OF WATER IN THE IMPERIAL VALLEY.

During the fall of 1904 rating flumes were placed on two canals in Imperial Valley for the
study of the duty of water. Two types of soil were selected for these investigations, one
known as ‘“hard soil”’ and classified as “ Imperial loam’’ as shown on soil map of Bureau of
Soils, United States Department of Agriculture. The other type is known as ‘“soft soil”’
and classified as “Imperial sandy loam.”

The location of the investigation on ‘“Imperial loam” is at the ranch of W. W. McKim,
7 miles east of Imperial, being the west half of sec. 8, T. 158., R. 14 E.

The location of the investigation on “Imperial sandy loam” is on lands of the California-
Mexico Land Company, 3} miles east of Mexicala in Mexican territory and directly south of
the California-Mexico boundary line in T. 17 S., R. 15 E.

Permanent flumes were constructed at the head of each of these canals and a sufficient
number of measurements were made throughout the year for rating them. Self-recording
registers were placed at each of these stations, and the mean daily gage height was computed
from the register records. )

During 1905 the Imperial Valley received a very unusual rainfall. The precipitation at
Imperial was 10.06 inches for the year. At Calexico the precipitation was 9.33 inches for the
year. The mean annual rainfall will probably not exceed 3 inches in normal years.

M’KIM FLUME.

" This station was established on September 23, 1904. The amount of land irrigated
under this flume is 380 acres. The soil is classified as “ Imperial loam.” The crops raised
during 1905 consisted of 100 acres in barley, which was sown in October, 1904. The crop
was only fair and was used for the pasturage of hogs. The balance of the area, 280 acres,
had been previously planted to alfalfa, 100 acres having been sown in October, 1902, and
100 acres in October, 1903. This area in alfalfa was in fair condition at the time the sta-
tion was established. The crop of 1905 was fair and used only for the pasturage of hogs.
The supply of water furnished for this area was not enough for thorough irrigation. Water
was taken from Alamo channel until March, 1905, and up to this time the supply was suffi-
cient for thorough irrigation. After March, 1905, water was taken from Alamitos canal
on account of flood conditions in the Alamo channel which destroyed the levee at point
where the diversion was made. The water supply received from the Alamitos canal was not
enough for the thorough irrigation of this area and crops suffered considerably from lack of
water after March.

. The rainfall for this station is taken from the United States Weather Bureau records

kept at Imperial, Cal.

‘
i
|
)
|
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Monthly duty of water under McKim flume dur’mg 1905.

- Mnth. Acre-feet. ‘ ] R?lhigf]au in
Total., | Per acre. es.
24.6 0.06 |- 1.50
16,7 .04 6.12
12.3 .03 1.05
114.0 .30 .15 .
85.6 .22 .00
108,0 .28 .00
79.4 .21 .07
61.0 .16 | 00
71.9 .19 .04
49,2 .13 00
1709 .05 .83
49.2 .13 .30
Total irrigation...........l..c.coon. ) 1.81 10.06
Total, including rainfall ‘ 2.64 |........ -

CALIFORNIA-MEXICO LAND AND CATTLE COMPANY’S FLUME. |

This station was established November 28, 1904. It is located 3} miles east of Mexicala.
The total area irrigated under this flume is 575 acres. The soil is classified as ““ Imperial -
sandy loam.” In December, 1304, the entire area was sown to barley, 75 acres. were cut
for hay, averaging 1} tons to the acre, the balance of the acreage was used for pasturage.
The crop was equally as good over the entire area as that on the 75 acres which was cut
for hay. In May, 1905, the entire area was sown to Kaffir corn. This crop was poor and
scattering and used in the fall for pasturage. This area received an ample supply of water
for the crops raised. ‘ :

The rainfall for this station is taken from the United States Weather Bureau records
kept at Calexico, Cal.

Monthly duty of water under California-M exico Land and Cattle Company’s flume during 1905.

‘Month. Acre-feet. Rainfall in

. Total. Per acre. inches.
67,6 0.12 1.50
5.6 01 3.76
30,7 .05 «.01
113.0 20 .50
313.0 55 .00
214.0 .37 .00
332.0 .58 .03
289.0 .50 .00
September..... L H P 13110 .23 13
[ ) T S AN 9.7 .16 .00
November. 66,0 .11 1.96
017073 1) o o 104,0 .18 .54
Total irTigation. .. .covoveufurieiiee e eeeeaeneenennenn| L7576 "3.06 9.33
lotal, including rainfall .. J O 3.84 ..o

IRR 177—06——4
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MISCELLANEOUS MEASUREMENTS IN COLORADO RIVER DRAINAGE BASIN,

The following miscellaneous measurements were made in canals in the Colorado River
drainage basin by W. D. Smith during 1905:

Miscellaneous discharge measurements made in Colorado River drainage basin in 1905.

i ) . . Area of | Mean ve- | Dis-
Date. . Locality. Width.| section. | locity. | charge.

Feet. Sq. ft. |Ft.per sec., Sec.-ft.

February 15 ...| Imperial canal in Mexico immediately below |........ 560 3.46 1,937
Quail River waste gate.a

February 28 ...\..... L P P, 556 3.28 1,821

December 17...| Imperial canal in Mexico immediately below 170 1,640 3.21 5,265
Quail River cut-off.b .

December ..... Quail River cut-off in Mexico at point of 150 632 2.68 1,693

diversion from Imperial canal.b

e Quail River waste gate is in Mexico, 12 miles below heading No. 1 of the Imperial canal. Gagings
by means of hoat and cable were made at this point February 15 and 28 to determine amount of water
being carried to Imgerial Valley by the canal. ’

b For location an
measurement was made by means of boat and cable.

THE GREAT BASIN DRAINAGE.
GENERAL FEATURES.

The Great Basin drainage in California is comprised within the subdrainages, Sierra
Nevada and Minor Great Basin. Within the Sierra Nevada drainage is a limited ‘area of
arid country lying on the eastern slope of the Sierra Nevadas. This area includes the
Susan-and Owens River drainage basins. Within the Minor Great Basin drainage lies the
Mohave River drainage basin. Having no outlet to the sea, the entire drainage of these
basins is lost mainly through evaporation from the lakes and sinks in which the waters of
these rivers collect.

SUSAN RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Susan River has its source in the Sierra Nevada in northeastern California, and flows
eastward, discharging into Honey Lake—one of the landlocked lakes of the Great Basin—
of which it is the principal feeder. A considerable area of land is irrigated from the waters
of the river below the gaging station, and during the last ten or twelve years several pro-
jects have been started for irrigating other extensive areas by. the storage of its waters
both above and below the town of Susanville. :

2

SUSAN RIVER NEAR SUSANVILLE, CAL.

This station was established June 3, 1900, by L. H. Taylor. It is located about three-
fourths of a mile southwest of Susanville, at the electric light plant.
. The channel is straight for 150 feet above and 250 feet below the station. The current
is swift. There is a riffle immediately above the cable. The right bank is high and is com-
posed of clay covered with vegetation. It is not liable to overflow. The left bank is low,
liable to overflow, and covered with a sparse growth of willows. The bed of the stream
is composed of gravel and cobblestones and is permanent. A short distance above the
station a small irrigating ditch, known as the ‘“Masten ditch,” is taken out on the right
bank.

High-water measurements are made by means of a cable and car. Measurements at
low and ordinary stages are made by wading. The initial point for soundings is a post in
the fence in line with the cable, 34.8 feet from the cable support on the left bank.

.

significance of this gaging see general description of Imperial canal, page 21. A~
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On December 20, 1903, th
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o station was reestablished, and the datum of the gage was

raised 2.00 feet. A gage is also placed in the flume near the head of Masten ditch. During
1905 the gage was read once each day by James Branham. Bench marks were established

as follows: (1) A nail in the
elevation, 11.35 feet. (2) A
cottonwood tree to which th
to the datum of the gage.

Information in regard to thi
of the United States Geologic:

Discharge: 51, p 408; 66 p 116;
Discharge, monthly 75 P 190;
Gage heights: 51, p 408; 66, p 1
Rating table: 566 p 175.

Description: 51, p 408; 66, pp lfllﬁ, 85, p 123; 100, pp 204-205; 133, p 197.

fence post which is used as the initial point for soundings;

nail in the cable post; elevation, 9.00 feet. (3) A nail in the

e cable is attached; elevation, 10.00 feet. Elevations refer
: -

is station is contained in the followmg Water-Supply - Pa.pers
1l Survey:

0p205, 133, p 197,
33851 98.
; 85, p 124; 100. p 205; 133, p 198.

Discharge measurements of Susan River near Susanville, Cdl., in 1905.

Date. Hydrographer. Width, Areaof | Mean Gage Dis-

'| section. | velocity. | height. | charge.

March 21.......} J. Branham........:
May12 .. ... ..|..... do..........
June12........|..... do.......
June25........|..... do......

July 23. .. ... |-.... do..........
August29. .._.|..... do.........

September 26 .. |..... do..iaean..

Feet. | 8q.ft. |Ft persec.| Feet. Sec.-ft.

4“4 92 4.79 6.60 441
29 48 3.27 5.40 157
25 31 2.32 4.70 72
2% 18 1.66 4.20 30
18 10.8 1.19 3.85 12.3
14 8.1 0.85 3.75 6.9
19 3.6 113 4.00 15.4
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: Daﬂy gage height, in feet, ofSusan Ruver near Susanville, Cdl., for 1905.

Day. Jan, .Feb_. Mar. | Apr. | May. | June. | July. | Avg. | Sept. | Oct. | Nov. | Dec:
49| 52 | 5.25| 6.15| 595 515| 41 | 41 | 3.8 | 3.8 | 4.0 4.0
48 | 5.2 | 525| 59| 59 | 51.| 41 | 41 | 388 | 3.8 | 40 4.0
475 | 52 | 5.25| 5.95| 58 | 5.05| 445| 41 | 3.8 | 3.9 | 4.0 4.0
47 | 52 ] 52| 59 | 58 | 505 48 | 41 3.8 | 3.95| 40 | 40
4.65| 5.i5| 5.25| 5.9 | 5.65| 5.0 | 4.6 | 41 | 3.8 | 3.95| 4.0 4.0
46 | 505| 525| 6.0 | 5.55| 50 | 44 | 41 | 3.85| 3.95| 4.0 4.0
46 | 48| 525| 6.1 | 55 | 50 | 425 | 41 | 3.85| 4.0-| 40 | 40
4.55| 4.85| 5.25| 6.1 | 55 | 49 | 41 | 4.0 | 3.85| 3.95| 4.0 4.0
4.55| 475 | 5.2 | 6.1 | 55 | 48| 41 | 3.9 | 3.8 | 3.9 | 4.0 4.0
4.55| 48 | 5.2 | 6.2 | 5.45| 475| 4.0 | 3.8 | 3.85|73.9 | 40 4.0
4.55| 4.7 (52 | 6.1 | 54 | 47 [ 40 | 3.8 | 3.9 | 3.9 [ 40 [. 40
46 | 4.65| 54 | 6.1 | 5.4 | 47 | 40 | 3.8 | 3.9 | 3.9 | 40 | 4.0
4.65| 4.55| 5.9 | 6.1 | 535| 4.65| 3.95| 3.8 | 3.9 |.3.9 | 4.0 4.0
47 | 45 | 69 | 6.1 | 53 | 465 42 | 38 | 3.8 | 3.9 | 40 4.0
47 | 445| 6.05| 6.1 | 53 | 46 | 42 | 3.75| 3.8 | 3.9 | 4.0 | 4.0
4.7-| 445|°6.1 | 6.1 | 5.4 | 45 | 42 | 3.75| 3.8 | 8.9 | 40 4.0
47 | 45 | 6.05| 6.05| 54 | 45 | 40 | 3,75| 3.8 | 40 | 40 4.0
4.65| 4.55| 6.0°| 6.05| 5.4 | 44 | 40 | 3.75| 3.8 | 405 4.0 4.0
4.65| 5.05| 6.6 | 6.05| 5.4 | 4.4 | 41 | 3.75| 3.9 | 40 | 4.0 4.0
4.65 | 5.35| 6.25 | 5.95| 5.4 | 4.4 | 4.05| 3.75| 3.9 | 4.0 | 4.0 4.0
4.65| 5.35| 6.45| 5.8 | 5.4 | 4.3 | 3.9 | 3.8 | 3.95| 4.0 | 4.0 4.0
48 | 5.25| 6.15| 58 | 5.4 | 43 | 39 | 3.8 | 3.95{ 40 | 40 4.0
55 | 51 | 61 | 58 | 535 | 4.25| 3.85| 3.8 | 3.95| 4.0 | 405 40
5.4 | 51 | 6.05| 58 | 535| 4.2 | 3.85] 3.75 | -3.95| 4.0 | 4.05| 4.0
5.2 | 5.2 | 58| 59 | 53 | 42| 3.85| 3.75| 3.95| 40 | 41| 4.0

| 4.95| 5.2 | 69 | 6.6 | 53 | 42 | 3.8 | 3.75| 40 | 40 | 41 4.0
49 | 52| 63 | 60 | 5.3 | 42 | 3.8 | 3.75| 3.9.| 40 | 41 4.0
49 | 5.25| 6.1 | 6.0 | 525 | 42 | 3.8 | 375 | 40 | 40 | 405| 40
4.85 |....... 6.0 | 60| 52| 415| 3.75| 3.8 | 3.95| 40 | 405 40
4.8 |....... 6.1 | 60 | 52 | 415| 3.75| 3.8 [ 39 | 40 | 40 4.0
4.8 |....... 6.0 |-o..... 5.2 Jeeene. 4.1 | 3.8 |o...... T 4.0 .. «| 4.0

Station rating table for Susan River near Susanville, Cal., from January 1 to December 31,
© 1905. h :

hg‘iz S |Discharge. hgig <. | Discharge. hgiaé & | Discharge. hgiz S | Discharge.

Feet. |Second-feet.|| Feet. |Second-feet.| Feet. .‘Seco'mi-feet. Feet. |Second-feet.
3.75 7 4.60 3 5.50 168 6.40 356
3.80 9 470 68 5.60 185 6.50 382
3.90 13 4.80 k4 5.70 203 6.60 410
4,00 18 4.90 87 - 5.80 222 6.70 440 .
4:10 24 5.00 98 5.90 242 6.80 470
4.20 50 5.10 110 6.00 262 6.90 500

" 4.30 37 5.20 123 6.10 284
4.40 4“4 5.3 | - 187 6.20 307 -
4.50 51 5.40 152 6.30 331

Nore.—The above table is based on

" defined.

11 discharge measurements made during 1904 and 1905 and is well

.




SUSAN RIVER DRAINAGE BASIN.

Estimated monthly discharge of Susan River near Susanville, Cal., for 1905.

-

[ Drainage area, 256 square miles.]

45

Run-off.

Discharge in second-feet.

Month. Maximum. | Minimum. | Mean. a’gg:—aflzg;l. Si(;ogdl-lgeg Depth
: - . p mﬁe. in inches.
168 55 76.9 “4,728 0.300 0.346
14 48 96.9 5,382 .379 .395

500 123 234 14,390 .914 1.05

307 222 264 15,710 1.03 1.15
262 | 123 160 9,838 .625 721
. 116 27 61.3 3,648 .239 .267
77 7 23.4 1,439 .001 .105
24 7 121 744 . 047 . 054
| 18 9 12.3 732 048 .054
; 21 9 15.7 965 061 .070
‘ 2 18 19.0 | 7 1,131 . 074 .083
18 18 18.0 1,107 .070 .081

500 7 82.8 59,810 .323 | . 4.38

WILL¢W CREEK AT MERRILLVILLE, CAL,

This station was establishe(i June 18, 1904, by S. G. Bennett.

bridge, 100 feet above the present wagon bridge at Merrillville.
The channel is straight a.bqkre -and below the bridge for 100 feet. The banks on each
_side are low, but not subject tQ overflow, and there is very little fluctuation in the discharge
of the creek. The bed of the sQream is composed of gravel and is not subject to much change.
The initial point for soundings is on

Discharge measurements are made from the bridge.

the left bank of the stream.

The gage is a staff fastened vertically to the left end of the bridge.

was read once each day by R.
A description of this station

W. Hurlbut.

It is located at the old

During 1905 the gage

and gage height and discharge data are contained in Wa.ter-
Supply Paper No. 134, United States Geological Survey, pages 199-200.
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Daily gage heth, in ﬂzet,‘of Willow Oreek at M. M’vﬂle‘, Cal.,in 1905.

' STREAM MEASUREMENTS IN 1905, PART XIIL.

Day. Jan..| Feb. | Mar, Apr. | May. | June. | July. | Aug. St'apt. Oct. | Nov. | Dec.
11| 1) 095]. 11| 09| 00| 09.| 095) 1.0 | 1.1 | 13| 125
106 11| 10 | L05| .9 | .95 .9 95| L0 | L1 | 125| L8
‘L0 |11 | 107 Lo | .95 .e5) .9 | .e5] L0 | L1 | L2 | L3
1.0 | L05) 10| L0 (95( 95| .9 .95 1.0 [ 11| 12 | L3
L0 | 1.1 |"~.95| 10 | .e5| .95 .9 | .e5| L0 | L1 | L2 | L3
1.0 | .05 .95| L0 .05| .95| .9 .95] 10| L2 | 12| 13
10 | 1.0 | L0 | 10 95| .95/ .9 | .95 1.0 | 1.3 | L2 | L3
“1.0 | 10 | 105 10| .e5| 1O | .90 | 05| L0 [ L2 | L2 | L3
10 L0 | LO | L0-| .95, 10 [~ .9 { 10 | 1.0 | L2 | 12 .13
1.0 | 10 | 10 |~ .95 LoO .5( 95| L0 | 10 | 1.2 | L2 |'1L3
10 | 1.0 | Lo | .95| 105| .95| .95| L0 | L0 | L2 | L2 | L3
1.0 | Lo | L0 | .95| 11 | ".95| 05| 10| L0 L2s 12 | L3
L0 | L0 | 105 L0 | 105 .95| L05| L0 | 1.0 | L2 | L2 | L3
L05) 10 | .95, 10 | L0 95| 10 | L0 | 10 ‘L2 | L2 | 13
105 .95| 1.05| L0 | .95| .95| L0 | Lo | 1.0°| L2 | L2 | L3
105| 1.0 | L1 | 10 .9 95| 10| L0 | L0 | L2 | L2 | 1.3 -
105 1o | L1 | 10| o .e5| .95| 10| Los| nL2 | 12 | 13
108 1.0 | 105] 10 | .9 95| .95{ L0 | LO5] L2 | L2 | 13
105 125 L1 L0 .9 .95 o5 L0 |[-L05| L2 | L2 | L3
10 | 115) 1.05| 10 .9 | .95| .e6| Lo | Lo5| L2 | L2 | L3
105 1.05) 1.05| L.0.! .9 L9571 .95 L0 | 105| L2 | L2 | 13
Li.| 1.05| 105 |.1.0 | .95 .95| .95 10 | L.05| 1.25| L2 | 13"
L1 ["L05| Lo5| .9 | .95| .95 .95| L0 | L05| L25| 12 | L3
L1 Lo | vo | .9 ,95| .95| .95| 1.0 | 105| L25| L2 | L3
1L05| 1.0 | L0 .95 .95| .95| .95| 1.0 | 1.05| L25| 1.2 | L3
10 | L05| L1 95| 10 | .95] .05| L0 | 05| L2 | L2 | 13
1.0 | L0 | L1 95| 1.0 | ..95| .95| L0 | 1.1 | 12 | 12 | L3
10 | L0 | L0 .95 | 10 95| .95 1.0 | L15) 1.2 | 1.25| 13
o | R O 1.1 .9 | .95 .95 .95/ L0 | L2 | L2 | 1.25| 13
L0 feeuo... 1.05| .9 95| .9 951 LO-| L1 | L2 | L25| 13
107 [l LS o 95 i L0810 f 26 L3

Station rating table for Willow Creck at Merrillvile, Cl., from July 1, 190}, to December 31,
o Sy o .

.h(e}ia °t.“ |Discharge. .’hgigé _et. Di‘sch'arge, hg}iz S Discharge. ho(iz % Discharge.
" Feet. |Second-feet.|| Feet. |Second-feet.| = Feet. Second-feét. Feet. |Second-feet.
0.90 16, 1.10. 20 1.20 22 1.30 24
1.00 18 . '
Note.—The above tablefis based on four discharge measurements made during 1904, and is fairly well
defined. s ' ' : ;
<
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Estimated monthly discharge of Willow Creek at Merrillville, Cal., for 1905.

Discharge in second-feet. | .
Month. ) Total in
’ Maximum. Minimum. | Mean. | 2cre-feet.
20 18 18.5 1,138
23 17 18.8 1,044
20 17 18.6 1,144
20 16 17.6 1,047
20 16 17.1 1,051
18 16 17.0 1,012
19 16 16.9 1,039
18 7y, . 1.7 1,088
22 18 | 18.7 |. 1,113
24 20 21.9 1,347
24 22 22.2 1,321
24 23 24.0 1,476
U T (T O 24 16 19.1 13,820

WILLOW CREEK NEAR STANDISH, CAL,

This station was originally established June 4, 1900. It was reestablished January 1,
1905, and discontinued December 31 of the same year. It is located at the bridge on the
road from Susanville to Hot Springs and is about 1} miles above the junction of the creek
with Susan River. It is|about 4 miles west of north from Standish.

The channel is straight for 300 feet above and 250 feet below the station. The right
bank is rather low and is subject to overflow at extreme high water; “the left bank ishigh
and not liable to overflow. The stream bed is sandy and liable to shift somewhat.

Discharge measurements are made from the bridge. The initial point for soundings is
on the end of the bridge on the left bank. o

The gage is a staff fastened vertically to the left abutment of the bridge. During 1905
the gage was read once dach day by T. E. Ravenscroft

Information in regard to this station is contained in the following Water-Supply Papers
of the United States Geological Survey: '

Description: 51, p 407; 66, p 115.

Discharge: 51, p 407.
Gage heights: 51, p 407; 66, p 115.

Discharge measurements of Willow Creek near Standish, Udl., in 1905.

Date. Hyarographer. | wiain| Areaol | Moan | Gogs | Die

. . Feet. Sq. ft. '|Ft.persec.| Feet. Sec.-ft.
January 24 ....| J. Branham....... . ... .c........ 57 117 0.80 6.15 94
January 29 .. 57 87 .79 5:35 69
February 26. .do.... ¢ 105 .79 5.75 83
Aprit23.......|..... L S [ 2 .05 400 20
November 19..[.....d0....reueeueeueeanaaaanns ’ 57 /56 .61 4.80 34

; : e
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Daily gage height, in feet, of Willow Creek near Standish, Cal., for 1906.

Day. Jan, | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov. | Dec.
66 | 68| 50| 55| 40| 40| 30| 40| 42| 50| 50| 50
6.6 | 6.74 48| 53|.40] 40| 30| 40| 45| 48| 51| 53
50 | 59| 40| 50| 40| 40| 30| 40| 44| 46| 50| 52
5.0 |eeeo.l 40| 50| 40| 40! 60| 40| 44| 43| 50| 5.0
46 | 58| 40| 48| 40| 40| 58| 40| 44| 40| 56| 51
46 | 6.0 44| 45| 40| 40| 48] 40| 44| 40| 51| 50
46 | 6.0| 44| 40| 40| 40| 40| 40| 44| 40| 52| 5.2
4.6 | 58| 44| 40| 40| 42| 40| 40| 44| 42| 50| 41
46 | 56| 40| 40| 40| 41| 40| 40| 44| 42| 50| 41
46 | 50| 40 40(.40| 40( 40 40{ 40 41| 53| 4.4
46 | 50| 44| 40| 42|.40| 40| 42| 40| 41| 51| 4.4
47 | 50| 40| 38| 42| 40| 60| 40| 40| 40| 46| 4.4
47 | 50| 40| 40| 40| 40| 60| 40| 40| 40| 44| 43
47 | 50| 40| 40| 40| 40| 58| 40| 60| 40| 44| 45
5.8 | 4.6| 44| 40| 40| 40| 50| 40| 58| 40| 44| 41
5.8 | 47| 44| 40| 40| 40| 58[ 40| 50| 41| 46| 41
6.0 | 47| 44| 40| 40| 40| 58| 40| 50| 45| 48| 4.3
6.0 | 47| 44| 40| 40| 40| 58| 42| 50| 45| 48| 43
6.4 | 51| 50| 40| 40| 40| 60| 42| 50| 45| 50| 4.3
6.35| 6.0 50| 40| 40| 40| 60| 46| 50| 45| 50| 4.3
6.0 | 78| 52| 40| 41| 40| 60| 45| 48| 45| 48| 4.0
7.6 | 78| 52| 40| 41| 40| 50| 46| 48| 45| 46| 5.0
7.8 | 70| 50| 40| 40| 40| 50| 42| 48| 50| 46| 5.0
6.0 | 62| 48| 40| 40| 40| 48| 40| 46| 51| 45| 5.2
6.0 | 6.0/ 46| 40| 40| 40| 41| 40| 45| 52| 44| 50
58 | 63| 53| 40| .40| 62| 40| 42| 50| 52| 48| 5.2
56 | 50| 50| 40| 40| 50| 40| 42| 60| 51| 48| 53
56 | 50| 50| 40| 38| 40| 40| 42| 58| 55| 50| 53
5.7 |eeeain 50| 40| 38| 40| 40| 42| 58| 52| 50| 53
5.0 |...... 50| 40| 38| 36| 40| 43| 50| 50| 50| 53
5.6 |...... 5.5 ieeecfonennenlinenns] 40| 42|l 8.0 [ia..i. il 53

Statioh rating table for Willow Creek near Standish, Cdl., fromrJanuary 1to Deceinber 31, 1905.

h(é'%%%. Discharge.- ‘thi‘é S |Discharge. hgiz %, |Discharge. hgig < | Discharge.
Feet. |Second-feet.| Feet. |Second-feet.| Feet. . Second-feet.| Feet.. |Second-feet.
3.60 10 o 460 31 5.60 74 6.60 T4
3.70 | 1 | 47 34 || 570 80 6.70 - 149
3.80 13 4.80 37 5.80 6 6.80 157
3.90 15 4.90 4 5.90 92 6.90 165
4.00 17 5.00 %5 6.00 ‘98" 7.00 173
- 4,10 19 5.10 49 6.10 105 7.20 189°

4.20 21 5.20 54 6.20 1z 7.40 205
4.30 23 5.30 59 6.30 119 7.60 221
4.40 25 5.40 64 6.40 126 7.80 - 238
4.50 28 5.50 60 6.50 133

NorE.—The above table is Based on five discharge

¢ defined.

measurements made duﬁng 1905 and is not well




OWENS RIVER DRAINAGE BASIN. 49
E'stimated monthly discharge of Willow Creek nedr Standish, Odl., for 1905.

Month Discharge in second-feet. Total in

Maximum.| Minimum. | Mean. | 2cre-feet.
LS (T o S P 238 31 80.4 4,944
February @ .....oooooooiiiiii oL 238 31 89.4 4,965
69 17 33.5 2,060
69 17 22,9 1,363
21 13 17.0 1,045
112 10 21.1 | 1,256
98 0 46.2 2,841
31 17 19.6 1,205
September. ... 98 17 41.0 2,440
October...........oo.o...... 69 17 - 31.8 1,955,
November................... 54 25 39.6 2,356
December................... 59 17 38.7 2,380
THE VAT -« eeeeeeedee e 238 0 40.1| 28,810

Owens River has its sou

east parallel with this ra

ischarge interpolated February 4 and May 31.

WENS RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

ree in the Sierra Nevadas in eastern California and fiows south-
ge, finally discharging its waters into Owens Lake. This basin

has a length from north to south of approximately 150 miles with a width of from 20 to 25
miles. " Tt lies between the Sierra Nevadas on the west and the White Mountains on the
east. Practically the entire flow of this river is derived from the Sierra Nevadas, as it
drains the entire eastern slope of this range from Mount Lyell on the north to a point some
distance below Mount Whitney on the south. The White Mountains furnish no water for
this stream except in times of exceptionally heavy rain storms, which seldom occur on this

range.

the southern limits of thi

which is drained by this s
abruptly from Owens Val

_ granite, with very little

marshes are found in the

River, a short distance be
ley, where a considerable
stock raising. This wate

- which point the stream en

from this canyon it enters
miles, finally discharging i
at the lower end of this ¢
irrigation of land in Owen
are used for the raising o
raising, which is carried ox
tunities for the constructig
and also on the upper res
yet. The precipitation is
of the high elevations of

There are numerod
their source in the high el

us tributaries entering Owens River from the west which have
evations of the Sierra Nevadas, extending from the northern to
s basin. The topography of the portion of the Sierra Nevadas
tream is extremely rough and precipitous, the mountains rising
ley to elevations of 13,000 to 14,000 feet. The formation is of
soil covering and sparse timber growth. Numerous lakes and

upper reaches of this portion of the drainage basin. Owens
ow its source, enters a flat, swampy country known as Long Val-
quantity of its flow is used for the irrigation of meadow lands for
r returns to the river channel at the lower end of this valley, at
ters a deep, narrow gorge with heavy grade. As the river breaks
Owens Valley, through which it flows for a distance of about 80
nto Owens Lake. The gaging station at Round Valley is located
anyon. Below this point numerous diversions are made for the
s Valley, where the soil is extensively cultivated and large areas
f hay and grain. This country is particularly adapted to stock
1 extensively throughout the valley. There are numerous oppor-
n of storage reservoirs within this basin, both on the main stream
iches of its tributaries, although none have. been constructed as
extremély light within the area of this basin with the exception
the Sierra Nevadas, where there is a heavy fall of snow. The
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" melting of the snow in the spring and summer months feeds the numerous tributaries of

this river, insuring a continued flow throughout the year.

" The gaging stations on canals taking water from Owens River may be considered as

temporary. The gage rods in most instances are securely fastened to footbridges and are
not liable to change. -No permanent bench marks were established. .

OWENS RIVER NEAR ROUND VALLEY, OAL.

This station was established August 3; 1903, by J. C. Clausen. It is located at the foot-
bridge, 700 feet above the junction of Owens River and Rock Creek.

The river at this point cuts through a lava deposit about 100 feet thick and forms a gorge,
which is about 250 feet wide at the top. The channel is straight for 175 feet above and 250
feet below the station. The current is swift at all stages. 'Both banks are high and rocky
and are not liable to overflow. The bed of the stream is composed of rock and lava bowlders
a,nd is not subject to much change.

Discharge measurements are made from the single-span footbridge to whlch the gage is
attached. The bridge is 37 feet long and has a clear span of 35 feet. The initial pomt for
soundings is the anchor bolt of the right abutment.

The gage is a vertical rod, fastened to the concrete bridge abutment on the Ieft bank.
Durmg 1905 the gage was read once each day by T. E. Jones. The bench mark is a bolt-set
in a lava bowlder 97.4 feet north of the right ‘abutment.

Information in regard to this station is contained in the following Water—Supply Papers

of the United States Geological Survey:
Description: 100, p 206; 134, p 200.
Discharge: 100, p 206; 134, p 201.
Discharge, monthly: 134, p 203. )
Gage heights, 100, p 207; 134, p 202.
Rating table 134, P 203.

chharge mews‘uremmts of Owens Rwer near Round Valley, Cdl., in 1905.

Y

Date. . " H?drogmphe’r: ' Width, 3‘92‘2‘?0%‘. veloatty. | beight. | charge.
Feet.-| Sq.ft, |Ft.persec.| Feet. ‘Sec.-ft.

January 16 ... 34| 73 2.52 1.97 184
February9.... 34 % . 220 1.95 175
April4.l..... 34 72 2.49| - -2.00 179
May22........ 34 9. 336 2.39| - 306
June 27..... nie 34 102 3.74 2.58 | 382
July 25. ....... 34 76 2.73 2.15 207
August 15. ... 34 72 2.12 1.90 154
September §. .. 4| . 2,33 2,00 177
September 27. . 24 72 2.1 1,90 155
November 2.. . 34 72 2.28 1.80 164
November 24. .dc 34 75 2.40 1.85 180
December 10... ..... s S © 34 0| . 216 1.73| -, 151




OVVENS RIVER DRAINAGE BASIN.

51

Daily gage height, in feet, of Owens River near Round Valley, Cal., for 1905.
Day. Jan. | Feb, | Mar. | Apr. | May. June. | J uly. | Aug. | Sept. | Oct. | Nov. | Dec.
»
) 2.15 | 2.2 2.2 1.9 2.1 2.3 2.5 2.1 [ 1.9 2.0 1.8 19
2.1 2.1 2,25 1.95| 2.1 2.3 2.5 2.05 | 1.9 2.0 1.8 1.9
2.1 2.1 2.2 2.0 2.1 2.3 2.6 |.205| 1.9 2.0 1.75 | 1.95
2.0 2.1 2.2 2.0 2.1 2.3 2.6 2.0 1.9 1.95 | 1.75| 1.95
2.0 2.1 2.2 2.0 2.1 2.3 2.6 2.0 1.95| 1.95| 1.8 1.95
2.0 2.0 2.25 | 2.0 2.05| 2.3 2.6 1.95| 2.0 1.9 1.8 2.0
2.0 2.1 2.25 | 2.0 2.0 2.35 | 2.5 1.95-] 2.0 1.9 1.85 | 2.0
2.0 2.1 2.2 2.0 2.0 2.35 | 2.5 2.0 2.0 L9 | 1.8 | 2.0
2.0 2.1 2.1 2.1 2.0 2.4 2.5 2.0 2.0 1.9 1.9 | 1.9
2.0 2.1 2.1 2.1 2.0 2.4 2.5 2.0 2.0 1.95| 1.9 | 1.9
2.0 2.1 2.0 2.0 2.0 2.4 2.5 19 2.0 1.95| 1.9 | 19
120l 1.95| 2.0 2.0 2.0 2.0 2.55 | 2.45! 1.9 2.0 2.0 1.9 1.9
13 1.95| 2.0 2.5 2.0 2.0 2.7 2.4 1.9 2.0 2.0 1.9 1L9°
1.9 2.0 2.15| 1.95| 2.0 2.75 | 2.4 2.0 2.0 2.0 1.95| 1.8
1.9 2.0 2.15| 1.9 | 2.0 2.75 | 2.4 2.0 2.0 2.0 2.0 1.85
1.9 2.0 2.15| 1.9 2.0 2.75 | 2.3 2.0 2.0 2.0 2.0.| 1.85
1.95| 2.0 2.1 1.95 | 2.2 3.0 2.2 1.9 2.0 1.95 | -2.0 1.8
1.95| 2.1 2.1 1.95] 2.35| 3.0 2.2 19 2.0 1951 2.0 ‘1.8
2.0 2.2 2.05| 1.95| 2.35, 3.0-| 2.2 1.9 2.0 1.9 2.0 1.8
2.0 2.1 2.05 | 195 2.4 3.0 2.2 1.85 2.0 | 1.85| 2.0, 1.75
2.1 2.0 2.1 1.9 2.4 3.0 2.15 | 1.85| 2.0 1.85 | 2.0 1.75
2.1 1.95 | 2.1 1.9 2.4 3.0 2.1 1.9 2.0 1.85| 2.0 1.75
2.0 1.95 | 2.1 1.9 2.4 3.0 2.1 1.9 2.0 1.85 | 2.0 175
2.0 1.9 2.0 1.95 | 2.4 2,95 2.1 1.9 2.0 1.85 | 2.0 1.75
2.1 1.8 2.0 1.95 | 2.4 2.8 2.1 1.9 2.0 1.8 2.0 1.75
2.1 1.8§ 2.0 1.95| 2.4 2.7 2.0 1.9 2.0 | L8 2.0 1.8
2.1 2.0 2.0 1.95 | 2.45| 2.6 2.0 1.9 2.0 175 2.0 1.8
2.1 2.1 1.95| 2.0 2.55| 2.6 |- 2.0 1.9 2.0 1.75| 1.95| 1.8
2.1 |..... L.l 1.9 2.05| 2.5 2,55 | 2.0 1.9 2.0 1.75 | 1.9 1.8
2.2 ... - L9 2.05| 2.4 2.5 2.0 1.9 2.0 1.75 | 1.9 1.8
2.2 |..... JdOL9 .. 2.3 ... 2.0 1.9 |....... L75 ..., 1.8

Stationratingtable for Owen

hgriz ¢ | Discharge. hil}iz ¢ | Discharge. ;hgiz &, |Discharge. hgrig %‘ Discharge.
Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Second-feet.
1.80 134 2.20 240 2.60 377 3.00 533
1.90 158 2.30 271 270 415
2.00 184 2. 40 304 2.80 453
2.10 211 2.50 339 2.90 493

Norte.—The above table ig
~ well defined between gage hei

\s River near Round Valley, Cal., from January 1 to October 10, 1905.

based on 12 discharge measurements made during 1904-5. It is fairly
ghts 1.9 feet and 3.1 feet.



. Station rating table for Owens River near Round .Valley, Cal., from October 11 to December 31,
o , 1905. _ e
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hgi; x Discharge. hgiZ%et. Discharget hgiz%?:. Dischage. h(e}ig | Discharge.

Feet. |Second-feel.| Feet. |Second-feet. Feét. Seamd—fegzt.. Feet. |Second-feet.
1.70 141 1.80 165 . 1.90 ©o191 2.00 219

NortE. —The above table is based on three dlscharge measurements made during the latter part of 1905
and is fairly well defined.

B
Estzmated m«mthly discharge of Owens River near Roamd Valley, Cal for 1905

Mot Dmcharge in second-feet. Total in
Maximum| Minimum. | Mean, | 2ere-feet.
240 158 193 11,870
240 146 196 10,880
339 158 213 13,100
211 158 77| 10,530 .
358 184 " 248 15,130 °
533 271|392 23,330
37 184 275 | 16,910
211 146 169 10,390
184 | 158 " 180 10,710
219 153 180 |- 11,070
219 153 197 11,720
219 153 179 11,010
533 46|  216| 156,600 -

ROCK CREEK NEAR ROUND VALLEY, CAL.

This station was esta,bhshed August 3, 1903, by J. C. Clausen. It is located at the wagon
bridge on the road from Long Valley to Bishop 3,500 feet above the mouth of the creek.

The channel is straight for 50 feet above and 40 feet below the footbridge. The current
is swift. ‘Both banks are high and rocky and are not liable to overflow. The bed of the
stream is composed of gravel and is not subject to much change.

Discharge measurements are made from a footbndge, which has a span of 18 feet. The

" initial pomt for soundings is on right bank of stream.

The gage is a vertical rod fastened to the left end of the bridge. During 1905 the gage was

read once each day by T. E. Jones. . The bench mark is a point marked on a lava rock 15 -

feet east of the left end of the footbridge.

Information in regard to this station is contamed in the followmg water—supply pnpers of

the United States Geological Survey:

Descrlption. 100, p 207; 134, p 204.

Discharge: 100, p 207; 134, p 204.

Discharge, monthly: 134, p 207.

Gage heights: 100, p 208; 134, pp 205-206.
. Rating table: 134, p 206. -




‘OWENS RIVER DRAINAGE BASIN. . b3

Discharge measurements of. Rock Creek near Round Valley, Cal., in 1905.

Date. Hyydrographer. Width. Qﬂ%?o%f. vgggﬁy. hg'iz et- ch]g,jrsg-e.
Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.
January 16..... R. J. Taylo 13 16 1.76 1.52 ‘28
February 9....|..... do..... 13 12.8 | 1.56 1.30 20
April 4... 13 12.8 1.55 1.40 19.9
April 25......._ 2 11.6 1.60 1.15 18.6
May24........ 14 19.3 2.02 1.80 39
June27........ 14.5 23 2.22 2.00 51
July 25......... 13 12.6 1.90 1.30 24
August 15. 12.5 11.6 1.69 1.20 19.6
September 8...|..... do..... 12| 11.2 1.57 1.18 18.6
September27 __|..... do..... e eemneeeeeecnanean 12 11.6 1.57 1.20 18.2
November2...| F. R. S. Buttemer................. 13.5 14 1.50 1.35 21
November 24 .. | ....Q0. . c.leoiiiiiiiiiiiaiiaaaa 13.5 15.3 1.50 1.46 23
December 10...|..... do... S B 13.5 16 1.69 |~ 1.60 27
Daily gage height, in feet, of Rock Creek near Round Valley, Cal., for 1905.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.7 2. 1.4 1.4 1.3 1.7 1.8 1.35 | 1.2 1.2 1.3 1.6
1.6 | 1L 1.4 | 1.4 | 1.4 | 165 1.8 | 1.35| 1.2 | 1.2 | 1.3 | L6
1.6 1. 1.4 1.4 1.35 | 1.65| 1.75| 1.35| 1.2 1.2 1.3 1.65
1.5 1. 1.4 1.4 1.3 1.6 1.75 1.3 1.2 1.25 | 1.3 1.65
1.5 1. 1.35 | 1.4 1.3 1.6 1.8 1.3 1.2 1.25 | 1.3 1.65
1.5 1. 1.3 1.4 1.2 1.6 1.8 1.25 | 1.2 1.25 | 1.3 1.65
1.5 1.4 1.2 1.4 1.2 1.5 1.9 1.3 1.2 1.25 | 1.3 1.65
1.5 1. 1.2 1.4° 12 1.6 2.0 1.3 1.2 1.25| 1.25| 1.65
1.4 1. 1.1 1.3 .25 1.7 2.0 1.4 1.2 1.25 | 1.25| 1.65
1.3 1. 1.1 1.3 1.25| 1.7 2.0 1.4 1.2 1.25 | 1.25) 1.6
1.3 1. 1.2 1.25( 1.25| 1.8 2.0 1.3 1.2 1.2 1.2 1.6
1.3 1. 1.2 1.25 | 1.3 2.1 2.0 1.25 | 1.2 1.2 1.2 1.6
1.3 1. 1.5 1.25| 1.3 2.1 2.0 1.25 | 1.2 1.2 1.25| 1.6
. 1.3 1. 1.35| 1.2 1.3 2.15 |. 2.0 1.2 1.15 | 1.2 1.3 1.6
1.3 1. 1.35 | 1.2 1.3 2.3 2.0 1.2 1.1 1.25 | 1.3 1.6
1.35| 1.45| 1.4 1.2 1.3 2.3 1.9 | 115} 1.1 1.25 | 1.3 1.6
1.4 1. 1.45 1.15 1.7 2.35 1.8 1.15 1.15 1.3 1.3 1.6
1.4 1. 1.45 | 1.1 1.9 2.4 1.7 1.15| 1151 1.3 1.3 1.6
1.45| 1. 1.4 1.1, 1.9 2.5 1.6 1.15 | 1.2 1.3 1.3 1.6
1.45 | 1. 1.4 1.0 1.9 2.45 | 1.6 1.15 | 1.2 1.3 1.3 1.6
1.7 1. 1.35 | 1.0 1.8 2.4 1.6 |-1.15| 1.25| 1.3 1.3 1.55
1.7 1. 1.35 | 1.0 1.8 2.3 1.55 | 1.15| 1.3 1.3 1.35 | 1.55
1.6 1. 1.3 1.0 1.75 | 2.3 1.55 | 1.15| 1.3 1.3 1.4 1.55
1.6 1. 1.35 1 1.1 1.75 | 2.2 1.5 1.1 1.3 1.3 1.45| 1.5
1.5 1. 1.4 .15 1.7 2.2 1.5 1.1 1.3 1.3 1.5 1.5
1.4 1.45 | 1.4 .15 1.7 2.1 1.4 1.1 1.25 | 1.3 1.5 1.55
1.4 1. 1.4 L.156| 1.75| 2.0 1.4 1.1 1.2 1.25 | 1.55| 1.6
1.4 1. 1.4 1.2 1.9 1.9 1.3 1.1 1.2 1.25| 1.6 1.6
1.4 (... .. 1.4 1.2 1.8 1.85 | 1.25| 1.1 1.2 1.25 | 1.6 1.6
1.3 |....}.- 1.4 .25 1.8 | 1.8 1.25 | 115 1.2 1.25 | 1.55 | 1.6
1.3 [.o..f..] L4 |.o..... 175 [....... 1.4 1.15 f....... 1.25 |....... 1.55




‘Day. Jan. Feb. Mar. Apr. Ma,y. June. July. Aug. Sept. | Oct. | Nov. | Dec.
341 56| ‘23 23 20 % | 42| 2 19 19 0| 27
0| 30| 23 23 23 2| 42| 24| 1 19 20 27
. 0| 30 23 23 21 32 40 24 19 19 20 28
b 26| 26| 23| 23| 2| 30| 4| 23| 19| 1| 20| 2.
26 26 21 23| 20 30 2 23] 19 19 20 28
26| 26| 2| 28| 18| 30| 4| 2| 1 19| 20 2
2 23 18| 23 18 2% 46| 23| 19 19 20 28
26| 21| 18| 23| 18| 30| 51| 23| 19| 19 19| 28
2 20 16 20 19 34 51 26 19 1) 19 28
20 2 16 20 19| 3 51 2| 19 19 19 27
2 20 18 19 19 39 51 23 19| 19 19 27
20 23 18 19 20 56 51 21 19 19) 19 27
0] 23 26| .19 20 56 51 21 19 19 19 27
20 23 21 18 20 59 51 20 18| 19 20 27
20| 23 21 18 2| 6 51 20 18 19 2| 27
21 2 23 18 20 68 46| 18 18 19 2 27
23 2 24 17| 3 7 42 18 18 20 20| 27
23 2. 2 16 4“ 74 38 18 18 20 20
2% 23 23 16| 44| 81 33 18 19" 20 20 27
) 24 23 23| 1 44 78| 33 18 19 20 20 27
i 34 28| 2a 14 39 74 33 18 19 20.0 20| 26
i 34 23| 21 14 39 68 31 18 20 20 21 26
30 23 20 14 36 68 31 18 20 20 22 26
30 24 21 16| 36 62 30 17 20 20 23 24 -
. 26 24 23 17 3 62 30 17| 20 20 2 24
23 2 2 7| 56 26 17 19 2 2% 26
.23 23 23 17 36 50 2| 17 19 19| 2| 27
23 23 23| 18| 44| 46 23 7] .19 9. 27| -27
PR I 23 18 39| 44 21 17 19 19| 2 27
20 |....... 23| 19| 3 4| 21| 18| 19 19| 26| 27
2 |....... 23 |....... 36 |....... 26 18 |enn.. 19 |oieeeen 26

b4 © STREAM MEASUREMENTS‘IN 1905, PART. XIII.

Daily dwcha,rge, in seormd feet of Rock Creek nearRound-V alley, Cal., for 1905,

= - coveringa short period of time.

Estimated monthly dzscharge of Rock Creek near Round Valley, Cdl., for 1905.

: .. Nore. -—Owing to shxftmg conditions, the daily discharge has been computed from several curves, ea.ch

Discharge in second-fest. I

Month. : Total in

Maximum.| Minimum. | Mean. | 8°re-feet.
JANUATY . . eeeieieiiaicaeeraceaascncescacsnnascanannnne 34 20 24.8 1,525
February....c.coivrieeeaacaanneecionenas biieisessdtennn 56 20 24.9 1,383
B 5 0 ctnesesccaans 26 16 21.5 1,322
7N ) ) R 23 14 18.7 . L13
MAY .o cneeeeeieaanceeaaneeaaneieaioneaaannraaanaaan “ 18 28.8 1,771
B L T R 81 26 51.1 3,041
JULY « et a———- 51 21 38.5 2,367
X =4 - P S R . 26 | 17 20.1 1,236
. September............. i eeecececceceaeacaas dieasesas weee 20 18 19.0 1,131
N October............ heenins eibieseseececenasieeaaaen . 20 19° 19.3 1,187
November.........icceemnnnnnn cecesssersunsenssatocasana 27 - 19 © 211 1,256
. December-.. , . ; 28 2| 2.9 1,654
The YeAT e .. e naaenesnnncaenneraeanneeannneeaannns . 81 14 26.2 18,990

P

|
A
9
i
1
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This station was establi

55

PINE CREEK NEAR ROUND VALLEY, CAL.

shed August 3, 1903, by J. C. Clausen. It is located 150 feet

below the wagon bridge on the road from Bishop to Long Valley and 100 feet above the

mouth of the creek.

The channel is straight
current has a velocity of
high and rocky and are
permanent.

for about 50 feet above and 100 feet below the station. The
about 1 foot per second at ordinary stages. Both banks are
not- liable to overflow. The bed of the stream is rocky and

Discharge mea.suremeni;s are made by wading. The initial point for soundings is a
stake on the right bank of the stream.
The gage is a vertical rod fastened in the rocks near the right bank. During 1905 the

gage was read once each

Creek station.

footbridge.
Information in regard t

day by T. E. Jones.
It is a point marked on the lava rock 15 feet east of the left end of the

The bench mark is the one at the Rock

o this station is contained in the following Water-Supply Papers

of the United States Geological Survey:

Description: 100, p 208; 134,
Discharge: 100, p 209; 134, ¢
Discharge, monthly: 134, p
Gage heights: 100, p 209; 13
Rating table: 134, p 210.

Discharge measu,

p 207
208.

210.
4,

, PP 208-209.

rements of Pine Creck near Round Valley, Cal., in 1905.

‘Date. Hydrographer. Width. ;},};ﬁ?‘o%f‘ velldo%ai'gy. h(é}i% i_ clgi‘sg-e.
Feet. | Sq.ft. |Ft.persec.| Feet. | Secft.
January 16....| R. J. Tayloq ........................ 20 15.2 0.88 1.91 13.3
February 9.... do | 20 15.2 .67 1.86 10.2
April4........ 8 10.4 .19 1.80 2.0
April25....... 10 8.8 .66 1.70 5.8
June 27........ 27 2.8 2.61 2.90 73
July 25........ 19 16.1 1.43 2.05 23
August 15..... 18 10.8 .67 1.80 7.2
September 8... | 17 9.2 .73 1.75 6.7
September 27..|..... do..... deerrrmmee s 17 8.1 .77 1.78 6.2
November 2. ..| F. R. 8. Buttemer. 17 19.7 44 1.83 8.7
November 24 ..|.....do..... ! ......... eemeennaneas 18 18.2 .42 1.85 7.7
December 10...|..... L0 L 18 18.4 41 1.82 7.6
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Daily gage height; in feet, of Pine Creek near Round V alley, Cdl., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |-Sept. | Oct. | Nov. | Dec. |
) PO, .l 22| 22| 18| 18|18 | 1o |29 18|17 |18 |18 18
2..... eeeeeaas '2.15| 2.0 1.8 | 1.8 1.8 1.9 2.9 | 17 1.7 1.8 1.8 | 1.8
[ R, 2.1 2.0 1.8 1.8 175 1.9 | 2.8 | L7 1.7 | 1.8 1.8 1.9

195 1.9 | 1.8 | 1.8.| 1.75| 1.9 |28 | 1.7 | 1.7 | 1.8 | 1.8 | 1.9
195/ 19 | 1.8 | 1.8 | 175 1.95| 2.8 | 1.7 | L7 .| 1.85| 1.85| 1.9
1.95| 1.8 | 1.8 | 1.8 | 1.7 | 1.95| 2.8 | 1.7 | 1.7 | 1.8 | 1.8 | 1.9
19 | 1.8 | 1.8 [ 175 1.7 | 2.05| 2.9 | 1.7 | 1.7 | 1.8 | 1.85| 1.9
19 | 1.85| 1.8 | 75| 1.7 | 2.1 | 2.95| 1.7 | 1.65| 1.85| ‘1.85| 1.9
1.9 | 1.85| 1.8 | 1.75| 1.7 | 2.45| 20 | 1.8 | 1.6 | 1.85| 1.8 | 1.9
‘18 | 18| 17| 17| L7 | 27 | 3.0 | 1.8 | 1.65| 1.8 | 1.8 | 1.8
1.8 | 1.85| 1.75| 1.8 | 1.75| 2.6 | 2.9 | 1.75| 1.65| 1.8 | 1.8 | 1.8
1.8 1.85| 1.8 | 1.8 | 1.8"| 2.8 | 2.851 1.7 | 165! 1.7 | 1.8 | 185
1.75| 1.8 | 1.8 | 1.8 | 1.8 | 3.3 | 2.8 | 1.7 | 1.65| 1.75| 1.8 | 1.8
1.75| 1.8| 1.8 | 1.8.| 1.8 | 3.3 | 27 | 1.7 | 1.65| 1.75| 1.8 | 1.8
1.75| 1.85| 1.8 | 1.8 | 1.75| 3.3 | 2.6-| 1.7 | 1.6 | 1.8 | 1.8 | 1.8
1.8 | 1.8 | 1.85| 1.8 | 1.75| 3.3 | 2.5 | 1.7 | 1.6 | 1.8 | 1.8| 1.8
1.8 | 1.8 | 1.85| 1.8 | 1.75| 3.25| 2.4 | 1.7 | 1.65| 1.8 | 1.8 | 1.8
1.8 | 1.85| 1.85| 1.75| 1.75| 3.2 | 2:45| 1.75| 1.65| 1.85| 1.8 | 1.8 ‘
1.8 | 1.85( 1.8.| 1.75| 1.75| 3.2 | 2.5 | 1.75| 1.7 | 1.85| 1.8 | 1.8

1.85| 1.8 | 1.8 | 1.75| 1.8 | 3.1 | 2.5 | 1.75| 1.7 | 1.8 1.8 | 1.8

20| 1.8 | 1.8 | 1.75| 1.9 | 3.1 | 2.1 | 1.75| 1.75| 1.85| 1.8 | 1.8 i
2.0 | 1.8 | 1.8 | 1.7 | L9 | 3.1 [ 1.95| L75| 1.8 | 1.85| 1.8 | 1.8
1.9 | 1.8 | 1.8 | 1.7 | 1.9 | 3.0 | 1.95| 1.75| 1.8 | 1.85| 1.8 [ 1.8
1.9 | 1.8 | 1.8 | 1.7 | 2.0 | 29 | 2.0 | 1.7 | 1.8 | 1.85| 1.85| 1.8
1.9 | 1.85| 1.8 | 1.7 | 20 | 29 | 2.0 | 1.7 | 1.8 | 1.85| 1.85| 1.8
1.9 | 1.85|.1.8 | 1.7 | 2.0 | 29 | 2.0 | 1.7 | 1.8 | 1.85| 1.85| 1.8
19 | 1.8 | 1.8 | 1.7 | 2.0 | 29 | 2,05 1.7 | 1.8 | 1.8 | 1.8 | 18
1.9 | 1.8 | 1.75| 1.75| 1.95| 2.9 [ 205| 1.7 | 1.8 | 1.8 | 1.8 | 1.8

1.9 L7 | 1.75| 1.9 2.9 2.0 1.7 | 18 1.8 1.8 1.8 :
1.85 L7 | 1.757] 1.8 2.9 2.0 1.7 1.8 1.8 1.8 1.8 ]

1.85 1.8 |.eee...| 1.85|....... 1.9 | L7 .. L8 [o...... 1.8

Station rating table for Pine (Jreek near Round Valley, Cdl., from August 4, 1903 to Decem~

ber 31, 19065.

hﬁ; %_ Discharge. h(gig | Discharge. hgiz %ﬁ' Discharge. hg’ig et. Dischixrge.

. Feet. |Second-feet. Feet. Sécond—feét. Feet. |Second-feet.|| Feet. |Second-feet. '
1.60 1 _2. 10 23 2.60 52 3.10 95 : i
1.70 -4 2.2{) 28 2.70 59 3.20 106 .

1.80 ’ .8 ©2.30 33 2.80 67 3.30 119
1.90 . 13 2,40 | ] 2.90 75

2.00 .18 2.50 45 3.00 85

‘No'm.—The above table is based on 20 discharge measurements made during 1903-1905. It is fairly
well defined between gage heights 1.7 feet and 3 feet. Thetable has been extended beyond these limits,
being based on one measurement at 3.7 feet. . !
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Estimated monthly|discharge of Pine Creek near Round Valley, Cal., for 1905.

Mo, Discharge in second-feet. Total in

Maximum.| Minimum. | Mean. acre-feet.
JANUBTY -+ eeeeeeeeeee . 28 6 12.7 781
February................... 28 8 10.6 589
March... . .........o....... 10 6 7.9 486
April ool 8 4 6.5 387
May. oo 18 4 9.0 553
June.............. 119 13 68.1 4,052
July............ 85 13 47.9 2,945
Auvgust......... 8 4 4.8 295
September - 8 1 4.6 274
(07017701 o5 P AN - 10 4 8.7 535
NOVemDET. - o ..ttt 10 8 8.5 506
DeCember . .- . ve et 13 8 9.5 584
The Year. ...t e aea e ceaaaanaas 119 1 16.6 11,990

GWENS RIVER CANAL NEAR BISHOP, CAL.

This station was estabhshed August 5, 1903, by J. C. Clausen and R. S. Hawley It is
located at the footbridge near the quarter-section line which divides the north half of sec. 27,
T 6 8S.., R. 32 E., of the Mount Diablo meridian.

The channel is straight for 300 feet aboye and 100 feet below the station.
is high and rocky and will not overflow. The left bank is low and

the stream is composed of gravel and is permanent.
The initial point for soundings

sluggish. The right bank
will overflow. The bed o

Discharge measurements are made from the footbridge.

is on right bank of the canal.

The gage is a vertical rod nailed to the bridge

but the ditch tender rea

of the United States Geological Survey:
v Description: 100, pp 209-210;

the rod when passing the station.
Information in regard to this station is contained in the following Water-Supply Paper

134, p 211.

Discharge: 100, p 210; 134, p 211.
Discharge, monthly: 134, p 213.
Gage heights: 100, p 210; 134, p 212.

Rating table: 134, p 213.

Discharge measury

ements of Owens River Canal near Bishop, Cdl., in 1905.

The current is

No regular observer could be obtained,

Date. Hydrographer. With.| t 00 | elooiy. | hetehs. | charge.
Feet. 8q. ft. |Ft.persec. Feet. Sec.-ft.
January 10. ... R.J. Taylor.................... 11.5 4.9 0.92 1.55 4.5
February 4.... 11 4.1 .80 1.49 3.3
April6........ 14.5 16.4 1.71 2.40 28
April 24 . 15.0 22 1.91 2.77 42
May12........ 14.5 24 1.79 2.78 43
Junel...... 14.5 21 1.76 2.62 38
July 7. . ....... 14 16.8 1.90 2.30 32
August4...... 14.5 23 1.87 2.75 43
September 11.. 15 19.6 1.73 2.60 34
October 24..... temer 14.5 19.3 1.45 2.38 28
November 22. . 12 " 5.6 .95 1.50 5.3
December 13 .. 13 " 6.6 1.17 1.63 | 7.7

IRR 177—06——5
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Daily gage height, in feet, of Owens River canal near Bishop, Cal., for 1905.

Day. - Apr. | May. | June. | July. | Aug. | Sept. | Oct.

2.55| 2.8 2.55 | 2.8
©2.55| 2.75| 2.55 2.8
2.55 | 2.8 2.55 | 2.8
2.55 | 2.75| 2.55 2.8
2.55| 2.8 2.55 2.8
2.55 | 2.85| 2.75 2.75
2.55 | 2.9 2.8 2.75
2.55| 2.85| 2.8 2.8
2.55 | 2.8| 2.8 2.8

2.55| 2.9 | 2.8 2.8
2.55| 2.9 | 2.7 2.7
2.55| 2.5 | 2.8 2.7
2.55| 2.5 | 2.8 2.7

2.55 | 2.5 2.8 2.75
2.55| 2.5 2.75 |eennn
2.55 | 2.5 2.8 |ieeenonn

2.5 .0 2.75 |........
2.65 .0 2.6 |........
2.7 .0 2.6 |........

2.7 2.6 | 2.6 |........
. 2.65| 2.6 2.6 [ieeeno..
2.65 0| 26 |.......
2.7 .0 2.6 |.oee....
2.7 2.6 | 2.6 |........
2.7 2.6 2.65 |.oennn.
2.7 2.8 | “2.65 [........
2.7 2.85 | 2.7
2.75°| 2.85| 2.65|........
2.7 2.9 2.5 |eceennnn
2.8 2.95| 2.8 [........
2.75 | 2.55 |eceeeens|ecenanns

BISHOP CREEK CANAL NEAR BISHOP, CAL.

This station was established August 5,1903, by J.C.Clausen, assisted by R. S. Hawley. It
is located at the footbridge below the waste gate near the house of A. Fitzgerald, 3} miles
northwest of Bishop, Cal.

The channel is straight -for 50 feet above and 100 feet below this station. The current
is swift. The right bank is high and the left bank is low. Neither bank is liable to over-
flow. The bed of the stream is composed of sand and gravel and is fairly permanent.

Discharge measurements are made from the footbridge. The initial point for soundings
is on right bank. ’

The gage is a vertical rod fastened to the bridge anchor.

Information in regard to this station is contained in the fo]]owmg Wa,ter-Supply Papers
of the United States Geological Survey:
Description: 100, pp 210-211; 134, p 214.

Discharge: 100, p 211; 134, p 214.

Discharge, monthly: 134, p 216.

Gage heights: 100, p 211; 134, p 215.

Rating table: 134, p 216.
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Discharge measu

WENS RIVER DRAINAGE BASIN.

rements of Bishop Creek canal near Bishop, Cal., in 1905.

59

Date. Hydrographer. Widi, SO0 | eloaify. | height. | charge.
Feet. | 8q.ft. |Ft.persec.| Feet. Sec.-ft.
March17......l R.J. TaylOr - cmeeaeecenaneaannen 15 10.1 0.84 1.40 8.5
J.S.EVans....ooiiiiiiiiii e 16 30 2.07 2.80 62
......................... 16 47 2.23 3.81 105
......................... 16 49 2.20 3.95 108
...... 16 50 2.08 4.00 105
...... 16 44 1.75 3.70 77
J. R, 16 51 2.39 4.10 122
September 11..|..... . 16 4 2.20 3.85 97
October 24..... ttemer. 16 26 1.12 1.92 29
November 22 .. e naaenns 13 4.6 .39 1.05 1.8
December 13...|.....do. . .ceiiii i 13 5.1 .31 1.06 1.6
December21.._ .| ....d0. .. iiemiiiiiiiiiiiiiiaaao 14 15.6 .79 1.21 12.4
Daily gage height| in feet, of Bishop Creek canal near Bishop, Cal., for 1905.
Day. Aug. | Sept. Day. Aug. Se;?t. Day. Aug. | Sept. Day. Aug. | Sept
...................... 3.91 85| 17.........| 8.5 2.9
...................... 3.5 35| 18..........] 3.5]| 2.9
................ 4.0 3.5 35| 19..........] 3.5] 2.9
L S R, 4.0 -3.5| 35| 20.......... 3.5 2.9
4.0 3.5| 3.5 2.9
.......... 3.9| 3.5 3.5| 3.5 2.9
.......... 3.9| 3.5 3.5| 3.5 2.9
.......... 3.9 3.5 3.5 3.5

- This station was establ
located at the footbridge
The channel is straight

FARMERS’ CANAL NEAR BISHOP, CAL.

lished August 6, 1903, by J. C. Clausen and R.'S. Hawley. It is
near the house of Robert Love and 3 miles north of Bishop, Cal.
for 300 feet above and 50 feet below the station. The current is

sluggish. Both banks are low and are liable to overflow. The bed of the stream is sandy

and shifting.

Discharge measurements are made from the footbridge, to which the gage is attached.

The initial point for soun
The gage is a vertical r
Information in regard

of the United States Geological Survey:
Description: 100, pp 211-212; 134, p 216.

Discharge: 100, p 212; 134,
Discharge, monthly: 134, g
Gage heights: 100, p 212; 1
Rating table: 134, p 219.

p 217.
219.
34, pp 217-218.

dings is on the footbridge, near the right bank.
od fastened to the bridge pier.
to this station is contained in the following Water-Supply Papers



| ‘60 ' STREAM MEASUREMENTS IN 1905, PART XIIL

Discharge measurements of Farmers’ canal near Bishop, Cdl., in 1‘905.

Date. o Hydrographer. Width. sg%i&ogf- vglt{o?i%y. hgiz 5 chlz.i-sg-e
. Feet. | 8q.ft. |Ft.persec.| Feet. Sec.ft.
January 10.... 13 9.0 0.69 2.20 6.2
; February 4.... 13 | 9.4 |- .74 2.16 7.0 o
i March 7....... 10 16.8 1.79 2.90 | 30 |
April6........ 10.5 12.8 1.47 2.55|  18.8
April24._ ... . 10 ‘8.4 .‘64 2.30 5.4
May 12........ 10.5 12.8 1.16 2.60 149
Junel......... 10.5 14.6 1.37 2.60 20
July 7......... 9.5 15.4 1.56 2.75 24
August4...... 10 9.0 .53 2.00 . 4.8
September 11. . 10.5 15.7 | 1.04 2.55 16.4
November 22. . 10.5 10.8 .70 2.35 7.6
. December 13... 10.5 08| .5 23| 64

Daily gage height, in feet, of Farmers’ canal near Bishop, Cal., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.
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McNALLY CANAL NEAR Bxsno?, CAL. -

This station was established July 31, 1903, by J. C. élamn and R. S. Hawley. It is
located at the head of the canal, 3% mlles north of Blshop, Cal.

The channel is straight for 50 feet below the gage. ’lThe current is swift. Both banks
are high and will not overflow. The bed of the stream is rocky and permanent.

" Discharge measurements are made from a footbridgej The initial point for soundings
is marked on the footbridge, near the right bank. ‘

The gage is a vertical board fastened to the headworks of the canal. No gage reader
could be obtained for this station, but since the gage was installed there has been little
variation in the amount of water flowing in the canal.

Information in regard to this station is contsined in the followmg Water-Supply Papers
of the United States Geological Survey:

Description: 100, p 213; 134, pp 219-220.

Discharge: 100, p 213; 134, p 220.

Discharge, monthly: 134, p 221.

Gage heights: 134, pp 220-221.
Rating table: 134, p 221.

Discharge measurements of McNally candl nea Bishop; Cdl., in 1905.

Date. ’ Hydrographer. Width. ;}a;?;%o‘l)lf. vsﬁ)%%?y. hgrisé ?;. clglrsg-e.
Feet. | Sq.ft. |Ft.persec.| Feet. Sec.ft.

March 17...... R.J.Taylor.. cocimieiianaaaannnn. 20 11.2 1.06 0.50 11.9
April6........ T. S BVADS .o 20 14.2 1.76 .70 25
April24. ... |..... s O P S 21 18.2 2.00| ~ 1.00 38
May12.......|-.... [ T R 21 21 2.05 1.05 43
June 1 PN P & L R 21 25 2.23 1.10 56
July 7o oeeooni]oeons A0 2 | | 8 2.69 1.30 86
August4......|..._. L L P 32 1.66 1.50 53
September 11..|..... ¢ L 21 23 2.17 1.10 50
November 22..} F. R, S. Buttemer.................. 21 17.5 1.14 .70 20
December13e. _|..... L 1 TN PRI R S .10 0

a Headgate shut down; no water in canal.

GEORGE COLLINS CANAL NEAR B]iSHOP, CAL.
i

This station was established August 17, 1903, by R. S. hawley. It is located at the foot-
bridge 3 miles east and one-half mile north of Bishop, Cal.

The channel is straight for 75 feet above and for 50 feet below the station. The current
is sluggish. The right bank is low and the left bank is high. Neither bank is liable to
overflow. The bed of the stream is composed of sand and is fairly permanent.

. Discharge measurements are made from the bridge. 'The initial point for soundings is
marked on the footbridge near the right bank of the canal.

The gage is a vertical rod fastened to the bridge near the house of Arthur Wines.

Information in regard to this station is contained in t‘ e following Water-Supply Papers
of the United States Geological Survey: i

Description: 100, p 213; 134, p 222. ‘

Discharge: 100, p 214; 134, p 222.

Discharge, monthly: 134, p 225.

Gage heights: 100, p 214; 134, pp 223-224.
. Rating table: 134, p 224.

g
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- Discharge measurements qf George Oollins canal near Bishop, C'al in 1905.

Date. Hydrographer. Width. ferc%f‘o;r; vg{gee??y. hgiag’g%. c]gi'sg‘e.
Feet. | Sq.ft. |Ft.persec.| Feet. Sec.ft.
1m | 108 1.12 1.10 S 121
14 13 1.13 1.35 14
1.5 ‘7.3 .71 1.00 5.2
ws| - 91 .65 1.00| - 5.9
1L.5. 8.0 ".50 .60 4.0
September 5...|. 12 8.4 .57 .60 4.8
September 14.. 16| 8.0 . .65| . .50 5.2
October 3...... 1 12 8.8 1.00 .65 8.8
October 25..... 1m - 5.8 59 .78 3.4 .
November 23... L5 5.2 .65 .82 3.4
December 11. .. 0.7 47 53 .80 2.5

Daily gage height, in feet, of George Collins canal near B'ish,op; odl. ,Jor 1905.

Day. May.| June.| July. Aﬁg. Sept.| Oct. Day. May.| June.| July.| Aug. | Sept.| Oct.

16
14
1.4

Note.—Water shut off October 6 to December 31.
BISHOP CREEK NEAR BISHOP, OAI..‘

This station was established August 10, 1903, by J. C. Clausen and R. S. Hawley. It is
located at the wagon bridge on the Bishop road about 4} miles from Bishop and about 2
miles from the point, where the creek leaves.the canyon. North Hillside cana], South Hill-
side canal, and Powers canal are taken out above the station.

The channel is straight for 100 feet above and for 50 feet below the statlon The current
is swift. Both banks are high and rocky and are not liable to overﬂow The bed of the
stream is rough and rocky and is permanent.

stchs,rge measurements are made from the wagon bridge. The initial pomt for sound-
ings is marked on the bridge near the right bank of the stream. -

The gage is a vertical rod fastened in the rocks and braced to the right bank just above
the wagon bridge. During 1905 the gage was read once each day by A: S. Kilpatrick.
The bench mark is a large flat granite bowlder on the right bank 40 feet-above the bridge.
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Information in regard to this station is contained in the following Water-Supply Papers
of the United States Geological Survey:

Description: 100, pp 214-215; 134, p 225.
Discharge: 100, p 215; 134, p 226.
Discharge, monthly: 134, p 228.

Gage heights: 100, p 215; 134, pp 226-227.

Rating table: 134, p 228.

Discharge measurements of Bishop Creek near Bishop, Cdl., in 1905.

Date. Hydrographer. Width. ;:2%?’0% vgﬁ)‘i:a{]’:y. hg'iaé i' clg,lr%g-e.

Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.

January 11.._.. 16 22 1.18 1.40 26

February 8. ... 16 24 . 1.25 1.55 30

March 4........ 16 2 1.35 1.55 31

16 20 2.10 1.65 42

16 22 1.50 1.57 33

16 34 2.76 2.30 94

19 63 6.21 3.80 391

July 10........ 18 61 5.54 3.60 338

July 27........ 17 44 4.01 2.75 178

August 10... 16 137 3.35 2.50 | 124

September 7... 16 28 2.07 2.00 58

September 22. . 16 24 1.91 1.80 46

October 25..... 15 25 .84 1.35 21

November 23.. . 16 19.6 1.22 1.52 24

December 11... 16 22 1.05 1.67 | 2
December 21.. 14 15.6 .79 121 12.4
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Daily gage height, in feet, of Bishop Creek near Bishop, Cdl., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. Sept.' Oct. | Nov. | Dec.

L4 | 15 | 1.55| 1.8 | 25| 29| 34| 25 | 21| L9| L4| L5
L4 | 15| 15| 1.8 | 25| 29| 33| 23 | 21| L9| 14| u4
14| 14| 15 | L75| 25| 29| 32| 23| 21| 18| 14| L5
14 | L5 | L6 | L75| 23| 29| 33| 23 | 20| L9| 14| 14
14| L5 | L6 | L75| 23| 30| 33|22 | 20| 18| 14| 14
1.4 | 15| 1.6 | 1.8 | 21| 31| 33| 22 | 1.9| 18| 14| L5
145 15 | 1.6 | 1.8 | 21| 33| 34| 22 | 18| 18| L4| L5
14| 15 | 1.6 | 1.8 | 21| 3.4| 34| 23 | L9| L8| L5| ‘L5
L4.y L5 | 1.6 | 175 20| 33| 35| 24 | L9| 18| 15| L5
‘L4 | 155 1.6 | L75| 20| 3.4| 36| 25 | L9| L8| L4| 14
L4 | 1.5 | 16 | 1.7 | 20| 35| 37| 26 | 18| .1.8( 14| 14
14 | 15| 165| 17 | 21| 36| 37| 25 | 17| 17| 15| L5
14 | 145 1.65| 1.7 | 21| 36| 36| 24 | 18| 17| 15| L5
14 | 145| 1.7 | 175| 21| 36| 32| 23| 18| 17| L4| L5
14| 14| 17 | .175| 22| 37| 30| 23| 17| L7| 15| 15 .
14| 14 | 17| 175| 22| 38| 28| 22| 17| 16| L4} L5
145 1.4 | 1.65| 175| 25| 38| .27| 22 | L9| L6| 15| L4
15 | 1.4 | 165| 1.7 | 25| 38| 26| 22 | 18| 16| 15| L4
15 | L4 | L7 | L7 | 26| ‘38| 26| 22 | 19| 16| 16| Ls
145 14 | 17 | 17| 27| 38| 25| 22 | 18| L5| 16| 15 :
145 L4 | L7 [ L7 | 25| 38 25| 23 | L9, 15| 15| 14 |
14| L4 | 17 | L7 | 25| 38| 25| 22 | 18| 15| L5| L5- *
L4 L5 | L7 | L8| 25| 37| 26|22 | 18| L5| L5| 14

L4°l L5 | L7 | 18 | 26| 36| 26| 22 | Lo| 14| 15| L5
14| L5 | 1.7 2.0 | 26| 33| 27| 22| 19| 14| L5| L4

L4 | L5 | 175 | 24 | 26| 33| 27| 22 19| L4 15| 14
14 |-L5 | 18 | 24 | 27| 32| 28| 22 | L9| L4| L5[ L5 i
1.4 | 1.5 | 18 | 25 | 28| 32| 28| 21 | 18| 14| 15| 15

145 |....... 1.8 | 2.5 28| 32| -27| 21 1.8 14| 16| 16
145 |....... 1.8 | 25 28| 33| 26| 217 17| 1.4| 16| 17
L45 |....... L8 |....... 2.8 |.onnans 251 20 [....... L4]....... 1.6
i b
NoTE.—Gage heights interpolated February 17-19. >

. Station rating table for Bishop Oreck near Bishop, Odl., from J anuarg) 1 to December 11, 1905.

h(e}ig ¢ | Discharge. | 'hgiag < | Discharge: hg'ig ¢ |Discharge. h(e}iaé S |Discharge. » <

Feet. |Second-feet.| ' Feet. |Secondfeet.| -Feet. |Secondfeel.| Feet. Second-feet. }

L4o S 2 210 | - 74 2.80 170 | 350 | 314

" 1.50 27 220 -84 29 | .18 | 3.60 339 : |
160/~ 33 || 23 95 |l 3.00 206 3.70 365

170 ] 2.40 108 3.10 25 | 3.8 391

1.80 48 2.50 122 || 8.2 245

1.90 56 2.60 137 3.3 | 27

2.00 65

2.70 . 153 3.40 290 -

Note.—The above table is based on 14 discharge measurements made during 1905 and some older
measurements. It is not very well defined. This table does not apply later than December 11, as con-
ditxons were cha,nged at the station.

2 . . . o
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ar Bishop, Cal., for 1905.

Discharge in second-feet. .
Month. Total in
. Maximum. Minimum.| Mean. acre-feet.
21 22.5 1,384
21 25.2 1,400
27 38.2 2,349
40 56.6 3,368
65 113 6,948
188 299 17,790
122 215 13,220
65 92.1 5,663
40 53.6 3,189
<21 36.1 2,220
21 25.6 1,523
21 24.3 530
....................... 59,580

This station was established August 7, 1903, by R. S. H.

RAWSON CANAL NEAR BISHOP, CAL.

bridge 2% miles east of Bishop, Cal.

The channel is straight for 100 feet above and below th

awley. Itislocated at the county

o station and the current is swift.

The right bank is high and the left bank is low. Neither bank is liable to overflow. The
bed of the stream is composed of gravel and is permanent,. )
Discharge measurements are made from the bridge. |The initial point for soundings is
marked on the bridge near the right bank of the canal. |
The gage is a vertical rod fastened to the bridge.

W. P. Parker.
Information in regard to this station is contained in t

of the United States Geological Survey:

Description: 100, pp 215-216; 134, p 229,
Discharge: 100, p 216; 134, p 229.
Discharge, monthly: 134, p 231.

Gage heights: 100, p 216; 134, pp 230-231.
Rating table: 134, p 231.

ﬂuring 1905 the gage was read by

he following Water-Supply Papers

Discharge measurements of Rawson canal near Bishop, Cal., in 1905.

Date. Hydrographer. Width. gz%?’ogf; vgﬁ)%%gy. hg'ig ‘; clglrsg-e.

Feet. | Sq.ft. | Ft.persc.| Feet. | Sec.ft.

March14......] R.J. Taylor............icoccecne... 17 13.2 1.67 1.75 22

‘April1........ J.S. Evans.....ccoeeiieinnaaann.. 17 13.3 1.95 1.85 26
April 17. ... |..... [ o 17 10.6 1.59 1.60 16.9

May2....ocooifaan.n [ o TP 17 16.3 1.72 1.90 28

May 25. ... |....t [ 17 17.4 1.55 1.90 27
June 28......._|..... L 1o N 17 14.8 1.22 1.70 18.1
July 26 .......]..... [ .14 5.4 .39 1.30 2.1
August9........... L 1 17 14.6 1.00 1.55 14.6
September5...|..... o U J 16 9.8 .72 1.45 7.0
September 14..|..... L Lo SN 17 -10. 1 1.05 1.50 10.6
October 3......|..... Lo 1 T 17 15.2 1.17 1.90 17.8
October 25..... F.R.S. Buttemer.._................ 7 4.2 .29 1.05 -1L2
November 23 ..|..... L 1 6 1.6 .69 1.15 11
December 11...|..... 15 TN 7 4.2 .31 1.08 13
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Daily gage height, in feet, of Rawson canal near Bishop, Cdl., for 1905. .

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
1.8 0.8 0.9
18 .9 .9
1.8 .9 .8
1.8 .9 .8
1.7 .9 .8
1.9 .8 .8
T 19 .8 .8
; 1.9 .8 .8
.................................... Y 3N (R 1.8 1.8 .8 .8
X 18| 18 .8 .8
18] 19 .7 .8
1.8 1.8 .7 .8
1.8 1.8 Nal .9
1.8 1.7 .8 .9
19| . 10 .8 .0

...
©
©
®

Note.—Water shut off J. anuary 1 to March 5 and October l4to December 31.

A, 0. COLLINS GANAL NEAR BISH.OP, CAL.

This station was established August 7, 1903, by R. S. Hawley It is located at the °

county bridge, 3 miles east of Bishop, Cal.

"The channel is straight for 100 feet above and 50 feet below the station. The current
is sluggish. Both banks are high and are not liable to overﬂow The bed of the stream
is sandy and shifting.

Discharge measurements are made from the bridge. The initial point. for soundings is
marked on the foot log near the right bank of the canal. :

The gage is a vertical rod fastened to the right bank just above the bridge, from which
discharge measurements are made. During 1905 the gage was read by W. P. Parker.

Information in regard to this station is contained in the following Water-Supply Papers
of the United States Geological Survey :

Description: 100, pp 216-217; 134, p 232.

Discharge: 100, p 217; 134, p 232. L

Discharge, monthly: 134, p 235. . .

- Gage heights: 100, p 217; 134, pp 233-234 -

Rating table: 134, p 234.

(.
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Discharge measurements of A. O. Collins canal near Bishop, Cdl., in 1905.

Date. Hydrographer, Width. é;%?’ogf. vgo?igy. hg'iz %. clll:zsée.
Feet. | 8q.ft. |Ft.persec., Feet. Sec.-ft.
March 14...... R. J. Taylor 11 12.5 2.00 2.90 25
April 1. ....... J. S. Evans 8 ‘2.8 .75 2.00 2.1
May2.........|.c... 4 L U 1.5 12.8 1.95 3.00 | 25
June28........|..... [ 1 N 10 10.8 1.70 2.75 18.4
July 26............. {6 S 10 12.8 1.44 2.90 18.4
August 9......|..... L6 U T 10 8.8 1.59 2.65 14.0
September 5.._|..... L U T 10 6.0 1.22 2.38 7.3
September 14. .|..... L 1o 10 5.4 1.20 2.33 6.5
October 3......|..... [ 0 T S, 10 10. 4 1.47 2.80 15.3
October 25..... F.R.S. Buttemer. .. ......ooooiloeiii e e 0
November 23 _.|..... L 1 10.5 7.0 .70 2.25 4.9
December 11...|..... s (T S 10 3.8 .45 1.92 1.7

Daily gage height, in feet, of A. O. Collins canal near Bishop, Cdl., for 1905.

% .

Day. Feb. | Mar Apr. | May. | June. | July. | Aug. | Sept. | Oct.
1.8 2.5 2.5
1.8 2.5 ‘2.5
1.6 2.7 2.5
1.9 2.7 2.2
1.9 2.8 2.2
1.7 2.8 2.2
1.7 2.8 2.2
1.8 2.9 2.2
1.9 2.9 2.2
1.9 3.0 2.2
1.9 3.0 2.3
19 3.0 2.3
2.2 3.0 2.3
2.3 2.9
2.3 2.9
2.4 2.9

2.9
2.9
2.8
2.8
2.8 |
2.8
2.7

Norte.—~No flow on days of missing gage heights.
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DELL OANAL NEAR BIBEOP, OAL:

This station was established August 24, 1903, by R. S. Hawley. It is located at a
flume 3 miles from the head gate at a point where the canal crosses a slough in Sanders’s

The channel is straight for 150 feet above and for 200 feet be]ow the station. The cur-
rent is sluggish at all times.
Discharge measurements are made from a bridge across the flume.
for soundings is the edge of the flume at the right side. -
The gage is a vertical rod fastened to the flume. )
Information in regard‘to this station is contained in the following Water-Supply Papers
of the United States Geological Survey:

Description: 100, pp 217-218; 134, p 235.
Discharge: 100, p 218; 134, pp 235-236.
Discharge, monthly: 134, p 237.

Gage heights: 100, p 218; 134, pp 236-237.

The initial point

Discharge measurements. of Dell candl near Bishop, Cdl., in 1905.

Date. Hydrographer. Width. sﬁ%?o%{ v go%%gy. h(:iz a clgirsg-e. .
- Feet Sq.ft. |Ft.persec. Feet. | Sec-ft.
R. J. Taylor 7.5 10.1 2.38 1.40 24
7.6 7.6 2.16 1.20 ,16.4
7.6 1.8 1.95 1.35 23
7.6 12.5 2.08 1.48 26
7.6 11.4 1.93 1.60 22
7.6 12.2 1.97 1.70 24 .
7.6 9.1 1.89 1.30 17.2
September 6. .. 7.6 9.1 1. 85 1.31 - 16.8
September 28. . 7.6 6.8 1.70 | 1.12 11.6
October 30..... 7.5 9.0 1.52 1.22 137
November 18. . 7.5 9.7 1.7 1.35 16.6
December 5....| 7.3 4.4 68| .62 3.0
Daily gage height, in feet, of Dell canal near Bishop, Cal., for 1905.
Day. Feb. | Mar. Apr. | Nov. | Dec. Day. Feb. | Mar. | Apr. qu. Dec,

|
i
I
i
|
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BIG PINE AND OWENS RIVER CANAL NE

This station was established by J. C. Clausen and R.
located at a footbridge near the house of William Oliver,
and 3 miles east of Bishop, Cal.

The channel is straight for 600 feet above and 300 feet
sluggish. Both banks are high and are not liable to ov
sandy and somewhat shifting. ’

Discharge measurements are made from the footbridg
is marked on the footbridge near the right bank of the ¢

The gage is a vertical rod securely nailed to the footbr

Information in regard to this station is contained in the
the United States Geological Survey:

Description: 100, pp 218-219; 134, p 238.
Discharge: 100, p 219; 134, p 238.
Discharge, monthly: 134, p 240.

Gage heights: 100, p 219; 134, pp 238-239.
Rating table: 134, p 240.

Discharge measurements of Big Pine and Owens River

69

iAR BISHOP, CAL,

S. Hawley, August 4, 1903. It is
the observer. It is 7% miles south

below the station, The current is
erflow. The bed of the stream is
\ .

33

The initial point for soundings
anal.
idge.

following Water-Supply Papers of

canal near Bishop, Cdl., in 1905.

Date. Hydrographer. Widih.| JE00T | oloty. | beighs. | charge.

- Feet. 8q. ft. |Ft.persec., Feet. Sec.-ft.
January 25. ...| R. J. Taylor 22 11.3 0.84 1.30 9.5
February 13... 22 9.5 .70 1.15 6.7
April28....... 21 12.6 .85 1.30 10.7
May 11........ 22 16 111 1.50 17.7

June 26........ 22 27 L11 1.90 T30
July6.........|. 22 18.8 1.05 1.75 19.6
August 2...... 22 10.8 | .58 1.20 6.3
September 6. _.|. 16 10.0 .59 1.17 5.9
September 28.. 14 7.2 .36 1.10 2.6

October 30..... F. R.S.Buttemer.................. 22 41 1.00 2.53 41

November 18.|..... [ o Y 22 17.6 .85 1.42 15
December 5. ...|..... L 22 18.2 .89 1.45 16.2
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Daily gage height, in feet, of Big Pine and - Qwens River canal near Bishop, Cdl., for 19065.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | O¢t. | Nov. | Dec.

12| 14| 12 | L15| 1.4 [ 20 | 1.8 | 11| 1.2 | 1.4 | 255 1.4
12 | 14 | L2 | 1.15| 1.8 | 1.8 L8 L1 11| 13 | 255 145
12 | .4 | L15{ 1.15| 1.8 | 1.8 | L8 L1| L2 | 14| 255 | L5
12 | 1.3 | L15| 1.15| 1.9 | .8 | 1.8 .| 11| 12 | L5 | 25 | L&
£2 | 12| L15| L15| 1.7 | 1.8 | L8 L0} 1.2 | 1.65| 2.5 | 1.45
12| 125 L15| L15| 17 | L7 | 17 L1| .2 | L.97| 2.25| 145
13 | 125| Li5| L1 | 15 | L7 | L7 11| 12 | 1.9 | 23 | 14
13 | 115 L15| L1 | 1.5 | L7 | 20 L1 L2 | 1.8 | 23 | 145
125| 116 L1 | (@ | 1.6 | 1.95| 205| 12| 1.2 | 20 | 23 | 145
125 1,2 | L1 | (@ | L55| 2.15| 2.2 12| L2 | 21 | 2.55| L4
12| 12 | L1 | @ | 155| 21| 225| 12| 1.3 | 215| 1.2 | L4
125| L2 L15| @ | 1.5 | 23 | 23| 1.2f L3 ['22 | 1.2 | 1.4
12| 12 | 15 | @ | 1.5 | 245 2.4 12 1.2 | 22 | L2 | L4
1.25| 115| 1.75| 1.35| 1.5 | 2.65( 2.4 12| 2.} 21 |12 |.14
1.3 | L15| 155 1.4 | 1.5 | 27 | 2.25| 1z| 1.3 | 2.15| 12 | L4
14 | 12 | L55| 135 15 | 28 | 21 |- 12|.13 | 215| L2 | L4
1.4 | L2 | 14 | 1.35| 155| 1.8 | 2.05| 12| 1.3 | 2.3 | L3 | L4
13| 1.2 | 1.4 ) 14| 16 | 1.8 | L8| 12| 13 | 23 | 14 | 14
13| 1.2 | 13| 1.3 | 1.8 | 1.8 | L7 L1| 11| 23| 1.4 | 1.4
14 | L2 | 13| 1.3 | 21 | L7 | 16 11| 115 2.35| 1.35| 1.4
14 | L15| 135| 115| 2.15| 1.65| 2.0 10| L15| 2.35| 1.3 | 135
13| 115| 1.35| 115| 2.25| 17 | L9 10| L1 | 23| 125] 1.35 1
13| 115 1.1 | 1.1 | 22 | 1.8 | 2.0 15| 1.1 | 23| 125| 135
13| L25| L1 | 11| 225| 22 | L6 16| L1 | 235] 125| 1.3
13| 25| L1 | 11| 20 | 22 | L4 15| 1.2 | 23| 1.3 | 1.3
18| 125 L1 | 145 1.8 | .9 | 1.3 14| L2 | 235| 1.3 | L4
13 | 1.3 | 12| 1.4 | 225| 1.8 | L3 14| 115| 235 | 14 | 14
13 | L2 | 12| 14| 225| 1.6 | 12 14| L15| 2.45| 1.4 | 1.4
1.3 12 | L4 | 245 15 | L1 12| L15| 2.45| 1.4 | 13
1.25 |. 11| L4 | 24| 18 | 11 1.3] 115| 25 | 1.4 | 1.3

1.2 ST R SO L1 18 285 |ovee 13

a Water shut off April 9-13.

SANGER CANAL AT ALVORD, CAL,

This station was established August 4, 1903, by J. C. Clausen and R. S. Hawley. It is
located at the county road bridge, one-fourth mile east of the Southern Pacific Railroad
station at Alvord, Cal. '

The channel is straight for 300 feet above and for 100 feet below the station. The current
is sluggish.  Both banks are low and liable to overflow. The bed of the stream is shifting.

Discharge measurements are made from the bridge. The initial point for soundings is
marked on the bridge near the left bank of the canal. '

The gage is a vertical rod fastened to the bridge.

Information in regard to this station is contained in the following Water-Supply Pa.pers of
the United States Geological Survey:

) Description: 100, pp 219-220; 134, pp 240-241. ’ 4

Discharge: 100, p 220; 134, p 241. : i

Gage heights: 100, p 220; 134, pp 241-242. )

v
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Discharge measurements of Sanger canal at Alvord, Cal., in 1905.

Date. Hydrographer. - Width. ;g;%?o%f. vgo?i'?y. h(e}i;%‘:;. chIs)thsg_e.
Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.
January 7...... R.J.Taylor. .. ccoceeiaeanaaaaaan. 16 23 0.59 2.38 13.6
February 18... : 16 - 22 .63 2.32 13.9
April 14........ 16 26 .38 2.80 9.9
16 29 .30 2.88 8.8
16 32 .18 3.05 5.6
16 29 .16 2.80 4.7
16 18 .22 2.10 4.0
September 13... 16 16 .18 210 2.8
October 30..... 16 30 .4 2.82 13.2
November 18... 16 26 .39 2.60 10.2

Daily gage height, in feet, of Sanger canal at Alvord, Cdl., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. Day. Jan. | Feb. | Mar. | Apr. | May.
) AR 2.2 ... 1.2 2.7 2.9 |17 ...l 1.9 ... 2.2 2.8 |.......
b2 R 1.7 1.2 2.7 2.9 [ 18 il 1.3 2.2 2.8 3.5
L S, 2.1 ... R PR M, 19 ... 1.8 1.3 2.2 oot
L S (R 1.6 1.2 2.8 2.9 0 20 . e 2.8 3.5
[ S 2.1 1.6 1.2 |eeeeaifeeanns b2 R 1.8 1.3 P S R P
[ R PR I 2.8 3.0 22........... ) 2 PR P 2.8 |.......
Y 2.1 1.5 1.2 |....... 3.0 (| 2. 1.3 2.4 |t
- 2 b2 N PN S, 2.9 |....... 24 ... . L8 |eeeei]enannns 2.8 |.......
[ R R 1.5 1.8 2.9 b 2 | 5 S B F, 1.3 2.4 |eeii|eaaaaan
(1 2.0 [eemeooee e v U 18| 13| 24| 28|.... Y
R P, 1.4 2.0 2.9 B 2 T 7 (AR A FRNDRDN FPRPRPRRN PPN PPN IR
12 2.0 1.4 2% N PO R, 28 o ....dll 1.7 1.2 2.6 2.8 |.......
B RN R PR PR 2.9 3.4 29........... b A PR 2.8 |.......
4. L. 1.9 1.3 2.1 ... 2 | ) R B PPN PR 2.7 2.8 |.......
15, L9 | foanns 2.8 |..... | I} S B 4 IR B A FS O
[ 1.3 2.2 2.8 3.4

EAST SIDE CANAL NEAR COITRUS, CAL.

This station was established August 27; 1903, by R. S. Hawley. It is located at the
head gate of the canal.

At low stages the meter measurements are made by wading at a point below the head
gate. High-stage measurements are made from Southern Pacific Railroad bridge, one-half
mile below head gate. : i ’

The gage is a vertical rod fastened to the head gate at which discharge measurements
are made. During 1905 the gage was read by J. Vaughn.

Information in regard to this station is contained in the following Water-Supply Papers
of the United States Geological Survey:

Description: 100, p 220; 134, pp 242-243.

Discharge: 100, p 221; 134, p 243.

Discharge, monthly: 134, p 245.

Gage heights: 100, p 221; 134, pp 243-244.

Rating table: 134, p 245.
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Discharge measurements of East Side canal near Cltrus, Oa., in 1905.

’ . | Area of Mean Ga; Dis-
Date. Hydrographer. L Width.! seotion. | velocity. heigget. char,

C . Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.

February 2.....| R.J.Taylor.....ccceeeeeneennnnnnnn 20 21 1.48 2.30 31

May29........ J. S EVADS....cveeeeineennnnn. R 21 28 1.14 2.60 32

August 23..... .| .. 0. 24 K .63 3.10 22

September 20...|. ... d0. ..o iaaaans 21 28 .50 3.00 14

November 8.... 18 27 .66 2.63 18
December 3.... 1 3.7 1.30 1.90 4.8

Daily gage height, in feet, of East Side canal near Citrus, Cdl., for 19065.
Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | ‘Oct. | Nov. | Dec
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STEVENS CANAL NEAR CITRUS, CAL.

This station was established August 27; 1903, by R.
waste gate of the canal, 3} miles north of Citrus, Cal.

The channel is straight for 300 feet above and 200 fee
is sluggish. Both banks are high and are not liable to oy
-composed of gravel and earth and is fairly permanent.

Discharge measurements are made by wading. The in
right bank of the canal.

The gage is a vertical rod fastened to the waste gate.
J. Vaughn.

Information in regard to this station is contained in t
of the United States Geologidal Survey:

Description: 100, p 221; 134, p 245.

Discharge: 100, p 222; 134, p 246.

Discharge, monthly: 134, p 248.

Gage heights: 100, p 222; 134, pp 246-247

Rating table: 134, pp 247-248.

Discharge measurpmenis of Stevens canal near

E BASIN.

t below the station.
verflow. The bed of the stream is

78

.

' 2
S. Hawley. It is located at the’

The current

itial point for soundings is on the
During 1905 the gage was read by

he following Ws,ter-Sl.'lppl).7 Papers

Citrus, Cdl., in 1905.

Dis-

Date. Hydrographer. | Width. ;‘é:glogf. ‘ vxxﬁ?y. hgiag %. charge.
Feet. | 8q.ft. |Ft.persec. Feet. Sec.ft.
May29........ J.S. Evans... 12 29 - 1.28 2.70 37
August 23.....[..... do........ 12 26 .7 2.50. 18.5
September 20..|.....do-......... el 12 25 .92 2.55 23"
November 8...| F. R. 8. Buttemer. . ............... 13 11.6 .92 1.80 10.7.
December 3....|..... 0. oenennnns e 1 9.6 76| 165 7.3

IRR 177—06——6
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Daily gage Imght in feet, of Stevens canal near Citrus, C’al oy for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. [ Dec. *

OWENS RIVER NEAR OITB‘UB, CAL,

ThJS statxon was estabhshed October 30, 1903, by R. S." Hawley. It is located at the

county bridge 4 mlIes east of Independence, Cal., and 1 mile from the Southern Pacific
Railroad station at Cltrus, Cal. The station at thls pomt shows the amount of waste water
which is discharged into Owens Lake.

The channel is straight for 200 feet above and for 300 feet below the station. The current
has a mean velocity of about 2 feet per second at ordma,ry stages. Both banks are high-and

" - are not liable to overflow. The bed of the stream is sandy and is liable to shift.

Discharge measurements are made by means of a cable and car located about 1,500 feet
above the bndge The cable has a span of 120 feet.

- The gage is a vertical rod nailed to a pile on the upstream side of the middle pier of the
bndge During 1905 the gage was read by Milton Levy. The bench mark is a copper tack

in the floor beam directly over -the gage rod; elevation, 13.50 feet above the datum of the '

gage.
Information in regard to thls statlon is contained in the. followmg Water-Supply Papers
of the United States Geological Survey:

Description: 100, p 222; 134, p 248.

Discharge: 100, p 223; 134, p 249.

Discharge, monthly: 134, p 251.

Gage heights: 100, p 223; 134, pp 249-250.
- Rating table: 134,p. 251. -
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Discharge measurements of Owens River near Citrus, Cal., in 1905.

75

Date Hydrographer. Width.| goo8 OF | MR | heteht. | charge.
Feet. | Sq.ft. Ft.persec.| Feet. Sec.ft. .
‘February 2....| R.J. Taylor.....ocooiieeiemianannn. 73 176 2.21 6.00 389
May29........ J. S . Evans.. .coeoiiiiiiiiieaaans 47 40 1.52 3.60 61
July 21........).. .. Q0o e 68 68 1.847) 4.30 125
August23.....|..... s 24 15.2 .80 3.00 12.1
September20.. ..... Lo 25 20 1.05 3.15 12
November 8...| F. R. 8. Buttemer................ .- 71 91 1.98 4.65 180
December 3....|..... £ T T 73 131 2.21 5.20 290
December 15. . .|« ...od0 . er et iiei e caeaaaans 72 128 2.20 "5.30. 282
Daily gage height, in feet, of Owens River near Oitms, Cdl., for 1905.
Day. -Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov, | Dec.
F: 3 T PO 3.5 | 4.6 | 5.15
5.35 |ceacnc]oaannnn 3.45| 465 52
5.0 [oooiifieaoas 3.45| 4.7 5.3
5.0 locecocidonanaan 3.5 4.75| 5.35
50 |eeeeiifiooiin 3.55| 4.8 | 5.35
5.0 |oeomnficannns 35 | 48 | 5.4
E 2 (I N D 3.5 4.8 5.4
128 T R N 3.6 4.8 | 5.35
5 7 N PN IR 3.8 4.8 | 5.4
;35 N O 3.85| 49 | 5.4
5.2 |eeeeocalieeanns 3.9 | 49 | 5.4
5.25 oo 3.9 4.9 5.35
5.3 feceeciloeannas 4.0 4.9 5.4
F 5 T P PRI 4.1 4.95| 5.4
175 T PO O 4.15| 4.95| 5.4
5.3 |oeceiifennnnns 415 | 5.0 5.4 ~
8.0 |....... 3.1 4.2 5.0 5.5
4.8 |....... 3.1 4.25| 5.0 | 5.45
475 ... 3.2 | 43 | 50 | 54
4.6 |....... 3.3 4.3 5.0 5.5
4.4 |oeoo.. 3.3 | 44 | 50 | 54
41 |....... 3.3 4.4 .| 5.0 5.45
3 T 33 | 45 | 50 | 55
3.2 |....... 3.2 4.5 5.0 5.5
8.0 |oeee.o. 3.25| 4.4 | 50 | 545
2.8 |o.e.... 3.3 4.45| 5.0 5.45
2.75 |....... 3.35| 45 | 50 | 54
2.6 |....... 3.4 4.5 5.0 5.5
2.5 |ooaa... 3.4 4.5 5.0 5.4
.............. 3.45| 4.55| 5.0 5.45
..................... 46 |.......|] 5.45
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Station rating table for Owens River near C’ztms, Cadl., from January 1 to December 31, 1905.

heig % Discha,tge. hgiz ¢ |Discharge. hg" 4 Discharge. hgia & |Discharge.
| : Feet. [Second-feet.|| Feet. |Second-feel.|| Feet.. |Second-feet.| Feet. |Second-feet.
2.50 0 3.70 63 4.90 217 6.10 40
E 2.60 1 3.80 73 5.00 233 6.20 | 462
, 2m | L 3 3.90° 83 5.10. 2407 6.3 | - 485
| 28 | 5] 400 94 5.20 266 6.40 508
A 2.90 8 4.10 105 530 | 283 |- 6.50 | © 532
it o 3.00 12 4.20 117 5.40 301 6.60 | - 556
| 3.10 18 4.30 130 5.5 | . 319 6.70 581
3.20 . 24 440 | 144 5.60 | - 337 6.80 607
| 3.30 31 450 - 158 || 570 356 6.90 | 634
: 3.40 38 || - 460 172 || . 5.80 3716 7.00 662 ;
i 3.50 46 470 187 5.90 307 7.10 690
3.60 54 480 | ‘202 6.00 418 7.20 720 J
: ' - '
o

i Note.—The above table is based on 11 dlscha.rge mea.surements made durlng 1904-5 It is fairly well
‘ defined between gage heights 3 feet and 7 feet.

Estrmated monthly d'fscharge of Owens River near Citrus, Cdl., for 1905.

i . Discharge in second-feet.

) Month. - - ge. . ;rcge-taflleé%

i Maximum. Minimum. | Mean. : g

|

1 Janu 48 283 | 369 22,690
Febrt 720 376 | 540 29,990

1’ . March 58| 301|372 | 12,540

- ' TJume 508 | 337| 430 | = 6828

L July 337 Col- TS 10,760

- Septe: - 42 18 29.9 830

! Octol 172 4| 107 | " 6,51

i Nove 233 | 172 | - 219 13,030 i

; " Decer 319 | 292 301 18,510 :

i . ' . . " ' ~

} The Period. . . . o ccemuaetineaniaaannes P! DS FERRIN OO 121,800

\; -

a Missing gage heights interpolated.. BT » P
POWERS CANAL NEAR BISHOP, CAL,

s station was established August 19, 1903, by R. S. Hawley. It is located one-half
mile above a mill on Bishop Creek, and 4} miles west of Bishop, Cal.

o The canal is stmlght for 20 feet above and 50 feet below the sts,tlon .'The bed of the
¢ is composed of gravel and is not subject to: change . :
Discharge measurements are made by wading. :

The gage is a rod on the left bank of the canal. - The bench mark is on granite bowlder
" 60 feet north of penstock of the mill pressure pipe; elevation, 3.50 feet above the datum of
. the

L . ormation in regard to this sta,tlon is contamed in the fo]]owmg Wa,ter-Supply Papers 1
‘ : of the Umted Sta.tes Geological- Survey : ) ‘

De ption -134, pp 251-252.
Di go: 134, p 252, .
. Discharge, monthly; 134, p 253, -
Gage heights: 134, ﬁ 252.
Rating table: 134, 91252.




OWENS RIVER DRAINAGE BASIN. e

Discharge measurements of Powers canal near Bishop, Cal., in 1 905.

Date. Hydrographer. Width. feﬁ?ogf. vgi[oecai?y. hgria . c]:})aﬁg-e.

Feet. | 8q.ft. |Ft.persec. Feel. Sec.-ft.
April3........ J.S.Evans........ooeooiiiiaiiio. 3 0.7 1.00 1.10 0.7
June2l ........|..... 1 L 9 6.4 2.66 1.90 17.0
July 27 . ... |..... [ L 8 5.0 2.36 1.68 11.8
August 10..._.|.....dO .o oo 7 1.3 1.08 1.30 1.4
September 7...|..... 6 7.5 2.1 1.33 1.40 2.8
November 23 .. 8 1.4 .79 1.25 1.1
December 11... 8 3.6 .89 1.58 3.2
JIOT:TCTS) s 1oTS o) S PR U SIS N PSR PPN 1.16 1.0

SOUTH HILLSIDE CANAL NEAR BISHOP, CAL.

This station was established August 26, l1903, by R. S. Hawley. It islocated just below
waste gate at head of canal; 5 miles west of Bishop, Cal.

Discharge measurements are made by wading. :

The gage is a rod on the left bank of the canal. The bench mark is on granite bowlder
marked by ring of white paint and located on left bank 2 feet from gage; elevation, 2.99
feet above the datum of the gage.

Information in regard to this station is contained in the following Water-Supply Papers
of the United States Geological Survey:

Description: 134, p 253.

Discharge: 134, p 253.

Discharge, monthly: 134, p 255.

“Gage heights: 134, p 254.

Rating table: 134, p 254.

Discharge measurements of South Hillside canal near Bishop, Cdl., in 1905.

Hyarographer. wiaen Areof [ Moan | Gage | Dle

Feet. '| 8q.ft. |Ft.persec.| Feet. Sec.-ft.
January 21.... 4.5 0.9 111 1.60 1.0
February 8.... 4.5 .9 . L1 1.60 1.0
March 4..... .- 4.5 1.3 1.46 1.66 1.9
April18...... 4.8 1.6 1.88 1.70 3.0
May5......... 4.8 3.2 2.66 2.00 8.5
July 27........ 4.5 2.4 3.29 1.98 7.9
August10..... 5.0 - 3.6 2.47 2.00 8.9
September 22.. 4.5 3.2 2.75 2.00 8.8
October 25..... 4.0 2.0 1.75 1.75 3.5
November 23 . . 5.0 1.0 .90 1.58 .9
December 11... 3.7 .6 .50 - 1.50 .3
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NORTH HILLSIDE CANAL NEAR BISHOP, CAL.

_ This station was established September 3, 1903, by R. S. Hawley. It is ]oca,ted at head
gate of the canal, 5 miles west of Bishop, Cal.

Discharge measurements are made from crosspiece of the flume on which the distances
across are marked at each foot. The initial point for soundings is the.end of crosspiece of
flume at right bank.

The gage is a vertical rod fastened to the right side of flume or head gate. The bench
mark is on a granite bowlder marked with white paint and located near gage; elevation,
2.96 feet above the datum of the gage.

Information in regard to this station is contained in the following Water -Supply Papers
of the United States Geological Survey:

Description: 134, p 255.

Discharge: 134, p 255.

Discharge, monthly: 134, p 256.

Gage heights: 134, p 256.

Rating table: 134, p 256.

Discharge measuremenis of North Hil}side Canal near Bishop, Odl., in 1905.

Date. Hydrographer. Width. ég%iao%f. vgﬁ»?ili}y. hgriz ei. clg.lrsg_e.

: Feet. | 8q.ft. |Ft.persec., Feet. Sec.-ft.
March 4........ R.J.Taylor ... iiiieaeaaas 4.3 1.8 0.83 1.51 1.5
“April18....... J. 8. Evans... 4 2.2 2.23 170 49
May5.....c.o..|.....do... L. 4 3.6 3.33 2.00 12.0
June21........|.....do..... . 4 3.0 7.67 2.10 23.0
July 27._:...... .....do..... -- 4 2.4 7.83 2.05 18.8
August 10. ... 4 2.6 7.46 2.08 19.4
September 17. . 4 3.2 3.70 1.98 - 1.8
September 22 .. 4.2 2.5 5.20 2.0 13.0
October 23..... 4.0 2.0 1.95 1.70 39
November 23 .. 6 2.4 1.21 1.70 2.9
December 11... 4.3 2.2 .32 1.52 7
December 21... 4.5 .8 .75 1.45 .6

BIG PINE CREEK NEAR BIG PINE, CAL.

This station was established December 5, 1903, by R. S. Hawley. It is located 3 miles
southwest of Big Pine, Cal., at a point where the creek leaves the foothills. )

The channel is straight for 30 feet above and 50 feet below the station. The current is
swift at all stages. Both banks are high and rocky. The bed of the stream is rough and
rocky, and is not subject to much change.

Discharge measurements are made from a footbridge. The mltla,l point is at the right
bank.

The gage is a veritical rod fastened to a tree on the left bank of the creek, 3 feet above the
footbridge. During 1905 the gage was read by Mrs. J. M. Randle. Bench marks were
established as follows: (1) On a granite bowlder marked by a ring of white paint, 40 feet
southeast of the south end of the footbridge; elevation, 8.54 feet; (2) a point marked with
a ring of white paint, 45 feet southwest of the south end of the footbridge; elevation, 10.44
feet. Elevations refer to the datum of the gage.

Information in regard to this station is contamed in the followmg Water-Supply Papers
of the United States Geological Survey:

Description: 134, p 257.

Discharge: 134, pp 257, 260. B

Discharge, monthly: 134, p-259.

Gage heights: 134, p 258.

Rating table: 134, p 258.



OWENS RIVER DRAINAGE BASIN. 79
Discharge measurenmients of Big Pine Creek near Big Pine, Cal., in 1905.
Date. Hydrographer. Width.| L0000 | < lootiy. | hoghs. | charge.
Feet. | 8q.ft. |Ft.persec| Feet. Sec.-ft.
January 18....f R.J. Taylor.........ccoeiiiinenn.. 13 9.9 2.52 195 | 25
February 18...|..... [ L P 12.5 8.5 2.71 1.85 23
April26. ... J. 8. Evans....coeieiiinaaaan... 13 10.8 2.78 2.20 30
May 19.....c.o.|on... L S S 13 13.8 3.70 2.38 51
June9......... JR U T 13 15.8 3.86 2.48 T 61
July 16.........|..... [« L 13.5 21.0 5.71 2.85 120
August 17 ... ... L 1 13 18.4 4.77 2.60 88
September 13..|..... L U TN 13 13.0 3.15 2.30 41
- November 16...| F. R. S. Buttermer................. 10 6.6 1.61 1.85 10.6
December1....|..... Lo 1 13.5 8.8 1.62 2.00 14.3
December 16. . .|..... [« £ 13.5 12.6 0.83 2.20 10.5
December 16...|..... Lo L 13.5 T12.5 0.98 2.20 12.2
a Channel changed.
Daily gage height, in feet, of Big Pine COreek near Big Pine, Cal., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov..| Dec.
| B 1.85 | 1.9 1.85| 1.8 2.5 2.4 2.95 2.9 2.7 225 1.8 |......
R, 1.8 1.9 19 1.9 2.5 2.4 3.0 29| 2.6 2.15 |....... 1.9
[ J 1.8 | 1.9 1.9 1.85 | 2.5 2.4 3.0 29| 2.5 2,15 | ). :
4o 1.8 | 2.0 L9 1.9 2.5 2.4 3.0 29| 2.4 2.15 |....... 1.9
B 1.8 | 20 19 1.9 2.4 2.4 3.0 29| 2.4 2.1 | |eeeeas
6o 1.85| 2.0 1.9 1.85 | 2.4 2.45| 3.0 29| 23| 20 | ]oaaaon
[ SO 1.85 | 1.95| 19 1.85 | 2.4 2.45 3.0 2.8 225} 2.0 |..o..feee-ns
- S 1.85| 1.95| 1.9 19 2.3 2.5 3.0 2.8 2251 2.0 1.8 |[......
[ 19 1.9 1.9 195 2 0 2.5 3.2 2.9 22 2.0 |o...... 1.9

100 .o 19 1.9 1.8 | 195 2.0 2.5 3.5 3.0 2.3 2.0 |oooaaifiannns
| B D, 1.8 | 19 1.8 | 195 2.0 2.7 3.5 3.0 2.4 2.0 1.85 2.0
120 ... 1.8 1.9 1.9 1.95 | 2.0 2.8 3.5 3.0 24 2.0 foooeiieeaons
1.l 1.8 1.9 1.9 1.95 | 2.1 2.9 3.3 2.9, 245 2.0 |......|......
4. ... 1.8 19 1.9 195 2.2 2.9 3.3 29| 2451 2.0 |......fooo..
5.l 1.8 1.85| 1.9 1.95| 2.3 2.9 3.3 29 245 1.8 | 1.8 2.0
160 cceeiaaanns 1.85 ! 1.8 | 1.9 1.95| 2.3 2.9 3.05 29| 2451 1.8 | ...l
17l 1.8 | 1.8& | 1.9 1.95| 2.3 2.95| 3.2 29| 23| L8 |...o.oifecaa..
18 1.85| 1.8 | 19 195 2.4 3.0 | 31 2.8 2.4 1.8 1.8 |......
19, ol 1.85| 1.8 | 19 1.95| 2.4 3.0 3.0 2.8 2.45| L8 |.o.ooifecenns
200 e 1.85) 1.8 19 195 2.4 3.0 3.0 2.9 245 1.8 |....... 2.2
21l 1.8 | 1.8} 1.9 1.95| 2.5 3.2 3.0 2.8 2.4 L8 |eceeeiifoacnnn
220 il 1.8 1.8 | 1.9 1.95| 2.5 3.3 3.0 2.8 2.4 L8 |oiilfeaean.
P2 1.85 | 1.85| 1.9 | -2.0 2.4 3.4 3.1 27| 2.4 1.8 1.85 | 2.15
24 ...l 1.85| 1.8 | L9 2.0 2.4 3.2 3.2 2.7 235 1.8 |iceeeicfeenn--
b 1.8 1.8 | 1.9 2.0 2.4 2.8 3.3 2.7| 2.3 L8 |oceooncfocenas
260 i ‘1.8 | 1.85| 1.9 2.2 2.4 2.8 3.4 27| 2.3 1.8 |....... 2.3
27 1.85 | 1.85| 19 2.3 2.4 2.8 3.3 27| 2.3 L8 |ieeiiifemnnns
28, i 1.85| 1.8 | 18 2.3 2.4 2.9 3.2 2.7 2.3 1.8 1.85 |......
20, el 1.85 |....... 1.8 2.4 2.4 2:9 3.1 2.7 2.3 18 |oooiii]eaaaan
30, 185 |...... 18 |25 | 24 | 290 | 31 | 27| 23 | 18 |ce.ilion.a.
3l..... Greeeneaan 1.85 |....... 1.8 [....... 2.4 ..., 3.0 2.7 |ceeee| L8 |ioiiilfeaeans




!
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Station rating table for Big Pine Creck near Big Pine, Odl., from March 21 to December 15,
: 1905.

Ga, - Gage _Gage

heishy, |Discharge. hgig S |Discharge. height. Discharge. height, |Discharge.|
Feet. |Second-feet.|| Feet. Second—feetl Feet. |Second-feet. " Feet. |Second-feet.
1.80 9 2.30 40 2.80 . 115 3.30 - 220
190 L1 2.40 52 2.90 |- 134 3.40 244
2.00 15 2.50 66 3.00 154 3.50 -268
2.10 o2 2.60 81 3.10 175 '

2.20 30 2.70 97 3.20 197

-Note.—The above table is based on eight discharge measurements made during 1905. It is fairly

- well defined between gage heights 2 feet and 2.8 feet. The table has been.extended beyond these limits, .

being based on extension of area and mean-veloclty curves.

Estimated monthly discharge of Big Pine Creek near Big Pine, Cal., for 1905..

Month. Discharge in second-feet. | Total in

: ) Maximum. | Minimum. | Mean, | 2cre-feet.

BED i T:5 o 24 19 2.7 . 1,334
BT ) TS o I AR 30 - 22 23.9 1,327
MArch. .. oot 24 9| 189 1,162
April-...... 66 o 17.9| . 1,065
May.......... 66 15 46.7 2,872
June........ 244 52 118 7,021
TULT - e et e e e e e ene e 268 144 | 187 © 11,500
AUgUS. i iieiieeiacecceaaaaaaa 154 97 122 7,501
September. ... ..o iiiieciiiicieaicaececaecaeaanaacaan 97 . 30 51.1 3,041
L0701 743 ¢ - o PN 35 9 13.7 842
November.... 10 ’ 9 9.6 . 5
~ December 1-15 15 | 11 12.5 372
The period. .. ..ot iaeaaeaiciioncaciamaeafoamaeaaarea]imeaeaaeacloeianas ee 38,610

NoOTE. —Dlseha,rge January 1 to March 20 based on discharge measurements direotly Rating table

used March 21 to December 15 Because of a change in channel the ra.tmg table does not apply a.ﬁ:er

December 15.

Discharges for days in November and December, when gage heights &te not recorded, were inter-
polated.

BIRCH CREEK NEAR TINEMAHA, CAL.

This station was established June 14, 1905, by J. S. Evans. It is Jocated 6 miles south-
west of Big Pine and 500 feet west of ranch of Charles Peterson.

The channel is straight for 25 feet above and below the station' The water is swift

at all stages. Both banks are low, but not subject to overflow. The bed of the stream
is composed of coarse gravel and is not subject to material change. The stream flows in
one channel.

Discharge measurements are ma.de from a footbndge, which consists of a cottonwood
tree placed across the stream. The mltw,l point for soundings is a nail in footbndge on
the left bank. ;

The gage is a verqcal staff nailed to a wﬂlow tree on the left bank. Durmg 1905 the -

gage was read by Charles Peterson. The bench mark is a nail in the top of a, wxllow stump

on the left bank elevatlon, 2.00 feet above the datum of the gage. -
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Discharge measurements of Birch Creck near Tinemaha, Odl., in 1905.

Date. Hydrographer. Width. | w0800 | elootty. | hefeht. | charge.
Feet. | 8q.ft. |Ft.persec. Feet. Sec.-ft.
June14........ J. 8. EVanS...coieieaeiieieiannn 7 9.6 2.19 1.00 21
July 17 ... ... L 1 8 8.0 1.35 71 10.8
August 24 _....|..... L6 T N 8 7.6 1.00 .58 7.6
November 17..| F. R. S. Buttemer.................. 8 6.2 .35 .55 2.2
December 2....|..... s 8 6.0 .42 55 2.5
Daily gage height, in feet, of Birch Oreek near Tinemaha, Cdl., for 1905.
Day. June. | July. | Aug. | Sept. | Oct. Nov. | Deec.
P R 0.8 0.65 0.6 0.5 0.35 0.8
.75 .65 .55 .4 .35 .55
.75 .65 .6 .4 .35 .55
.8 .65 .55 .35 .45 .55
.8 .6 .55 .35 .5 .5
.8 .55 .5 .3 .5 .5
.85 .6 5 .3 .5 .5
.9 .65 .45 .3 .5 .5
.9 5] 45| .85 .5 5
.85 ' .8 .5 .35 8 IO
.9 - .65 .5 .35 I T PR
.9 .6 .5 .35 P T PR,
.85 .6 .45 .35 I T RO
.75 -6 .45 .35 I N R
.7 .6 .45 .35 .5
.7 .55 .4 .35 I Y PR
.7 .55 .4 .35 I N PR,
.9 .7 .55 .4 .35 I T PR,
.9 .65 .5 .4 .35 I ] N
.9 .65 .6 .4 .35 I T O,
.8 .65 .65 4 '35 - T I
27 1.0 |- .65 .65 .4 .35 P T PR,
2 8\ .7 .55 .4 .35 I T PR
2 il .9 .7 .55 .4 .35 I T
3 Y .75 .75 .55 .4 .35 I T PN
. .75 .8 .55 .4 .35 I T P,
.8 .6 .4 .35 I T P,
.75 .6 4 .35 2
.7 .65 .45 .35 I A PO
.65 .65 .45 .35 [N PR
.65 W65 ... [ 15 T PR I,

This station was established June 15, 1905, by J. S. Evans. -

INDEPENDENCE CREEK NEAR INDEPENDENCE, CAL.

It is located about 1 mile

west of the town of Independence near intake of the city waterworks of Independence.

The channel is straight for 25 feet above and below the gaging station.

Both banks are

low, but not subject to overflow. The bed of the stream is composed of gravel and rocks.

The approximate depth of water is 1.2 feet.

The stream discharges in one channel.

Discharge measurements are made by wading. The initial point for soundings is on the

right bank.
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The gage is a vertical timber nailed to a wﬂlow tree on the right bank. During 1905 the
gage was read by Milton Levy. The bench mark is a cross on large rock on nght bank of
the stream elevation, 1.70 feet above the datum of the gage.

.D’isckarge measurements of Indepemiem:e Creek near Indepemience, Cdl., in 1905. .

, - — .
Date. Hydrographer. ' | width. ;:z%f’ogf_ vgf[o%ailtly. hgiag S chlg,rge_.

Feet. | ~Sq. ft. Ft.p?rsec. Feet. Sec.-ft.

.| J. 8. Evans ‘12| . 13.6 3.46 110 | 47
July 21.... BN 1 SR . . 12 8.0 2.42 .72 19.4
August 23. O [ TN 11 5.0 1.46. .47 1.3
November11..| F. R. 8. Buttemer. ... 1 3.9 .79 .35 © 3.1

December 3....|..... [ S 1 46| . .80 .37 3.7

Daily gage height, in feet, of Independence Creek near Independence, Cal., for 1905.

Dec.

3

Day. - » June. | July. | Aug. Sept." Oct. | Nov.

(=]
b

'ggggaaaég;;;;g;;;gga;;;g»;;;;g*

ghhh;hhhhqaggggb‘bgb.bbéggbéggébb
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Bubkrrbhbhebehhbbunke

o
o

o

I R T T T T Y
bhbhRb b p Rk RhR R RRRERRE

) ‘ T S T O
poosbphhhnnbbbhbhabbbhaakoc>aas

R R

NoTe.—Gage height$ interpolated June 16-20; October 29 to November 10; November 12 to
December 2. - ! : ' '
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Sta,twn rating table for Independence Creek near Independence, Cal., from June 15 to December

31, 1905.
hg;%%' Discharge. h(g'iag <. |Discharge. hgig ¢ |Discharge. h(gig ¢ |Discharge.

Feet. |Second feet.|| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.

0.30 1.6 0.60 - 12,9 0.80 24 1.00 39
0.40 4.8 (- 0.70 18 0.90 31 1.10 47
0.50 8.5

NoTe.—The above table is based on five discharge measurements made during 1905. It is well defind
between gage heights.0.4 foot and 1.1 feet. ®

Estimated monthly discharge of Independence Creek near Independence, Cal., for 1905.

Discharge in second-feet. s

Month. Total in

Maximum.| Minimum. | Mean, | 2cre-feet.
JUDe 15-30. .o neenenanna... e 4 31 4.5 1,317
JULY - o e 31 15.4 23.5 1,445
August. ..o 15.4 6.6 10.9 670
September. . 6.6 3.1 4.6 274
October. ... 4.8. 1.6 3.2 ) 198
November. . . 4.8 3.1 3.6 214
December. . ..o 4.8 . 1.6 3.6 223
The period. . ..ot [ P RS 4,341

OAK CREEK NEAR INDEPENDENCE, CAL.

This station was established June 15, 1905, by J. S. Evans. It is located about 1 mile
west of old Fort Independence and 3 miles northwest of the town of Independence.

The channel is straight for a short distance above and below the station. Both banks are
low and subject to slight overflow in high water.. The bed of the stream is composed of
gravel and rocks, with high velocity at all stages. The stream flows in one channel and has
an average depth of 1.2 feet.

Discharge measurements are usually made by wading, although a plank placed across the
stream is used as a footbridge for higher stages of the water. The initial point for soundings
is a nail in the footbridge on the left bank.

The gage is a staff nailed to a stake driven on the left bank of the stream. During 1905
the gage was read by A. M. Bell. The bench mark is a nail driven in the top of a stake set
firmly in the ground on the right bank of the stream near the end of the footbridge; eleva-
tlon, 1.30 feet above the datum of the gage.

Dzscharye measurements of Oak Oreek near Independence, Cal., in 1905

: Area of Mean Gage Dis-
Date. Hydrograpber. - | Width.| Seotion. | velocity. | height. | charge.

' Feet. ‘Sq. ft. |Ft.persec.| Feet. Sec.-ft.

June15........ 6 8.4 3.81 1.10 32
July 17........ 5 4.4 4.00 .63 . 17.6
August 23..... 5 2.8 4.18 +30 1.7
November 8... .. 5 3.4 3.24 .35 11.0
December 4....|..... Q0. X 6 3.1 1.87 .25 5.8 .
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Daily gage height, in feet., of Oak Creek near Independence, Cal. , for 1905.

Day. June. -| July. | Aug. | Sept. | Oct. | Nov. Deg:;

1o| o
1.0
1.0
.9
1.0
1.0
1.0
1.0
1.0
11
11
11
1.0,

©
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HISOELLANEOUB MEAS'U’REMENTS IN OW'ENS RIVER DRAINAGE BASIN.

The following is a list of the miscellaneous dlscha.rge measurements made in the Owens
River drainage basin during 1905:
. Ash Creek near Lone Pine, Cdl.—This stream discharges into Owens Lake from the
eastern slope of the Sierra Nevada. The following measurements were made during 1905
at & point where the stream leaves the foothills and enters the valley: .

June 19: Width, 10 feet; area, 5.4 square feet; mean veloclty, 1.96 feet per second dis-
charge, 10.6 second-feet. -

July 19: Width, 4 feet; area, 1 square foot; mean veloclty, 1.80 feet per second; dlscha,rge,

1.8 second-feet.

Birch Creck near Bishop, C'al —This stream'is tributary to Owens River above Bishop,
Cal. A measurement was made August 1, 1905, by J. S. Evans at the point where the
stream leaves-the foothills and enters the va.lley

Width, 6 feet; area, 4.4 square feet mean velocity, 2.72 feet per second; discharge, 12
second-feet. * .

Clear Creck near Big P'me, Cal.—This stream is tributary to Owens Rlver from the

~eastern slope of the Sierra Nevada. The following measurements were made during 1905

at a point where the stream leaves the foothills and enters the valley:

June 14: Width, 7 feet; area, 5.6 square feet; mean velocity, 1.86 feet per second; dis- -

charge, 10.4 second-feet.

e T T T ] oL
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July 17: Width, 6 feet: area, 3.4 square feet; mean velocity, 1.61 feet per second; dis-
charge, 5.5 second-feet.

Cottonwood Creek near Olancha, Cal.—This stream discharges into Owens Lake from the
eastern slope of the Sierra Nevada. The gage rod is a 1 by 3 inch timber graduated to
feet and tenths and nailed to a cottonwood tree on the right bank of the stream. The fol-
lowing measurements were made during 1905 at a point where the stream leaves the foot-
hills and enters the valley:

June 16: Width, 28 feet; area, 30 square feet; mean veloclty, 3.03 feet per second; gage
height, 0.80 foot; dlscharge, 91 second-feet.

July 20: Width, 20 feet; area, 16.2 square feet; mean velocity, 1.86 feet per second; gage
height, 0.33 foot; discharge, 30 second-feet.

November 10: Width, 8 feet; area, 5 square feet; mean ‘velocity, 0.86 foot per second;
discharge, 4.3 second-feet.

Division Creek near Independence, Cal.—This stream is tributary to Owens River from
the eastern slope of.the Sierra Nevada. The following discharge measurements were made
during 1905 at a point where the stream leaves the foothills and enters the valley:

June 14: Width, 4 feet; area, 1.9 square feet; mean velocity, 1.74 feet per second; dis-
charge, 3.3 second-feet.

July 17: Width, 4 feet; area, 1.2 square feet; mean velocity, 1.75 feet per second; dis-
charge, 2.1 second-feet.

December 2: Width, 6.5 feet; area, 2.9 square feet; mean velocity, 1.86 feet per second;
discharge, 5.4 second-feet.

Eight Mile Creek mnear Independence, Cal.—This stream is tributary to Owens River
from the eastern slope of the Sierra Nevada. A measurement was made December 4,
1905, at a point where the stream leaves the foothills and enters the valley:

Width, 4.5 feet; area, 2.2 square feet; mean velocity, 1.45 feet per second; discharge,
3.2 second-feet. ' )

Fish Springs near Big Pine, Cal.—A measurement was made of the water discharging
from these springs on December 4, 1905:

Width, 7 feet; area, 20 square feet; mean velocity, 1.45 feet per second; discharge, 29
second-feet. .

Goodale Creek near Tibbetis, Cal.—This stream is a tributary to Owens River from the
eastern slope of the Sierra Nevada. The following measurements were made during 1905
at a point where the stream leaves the foothills and enters the valley:

June 14: Width, 4.5 feet; area, 2 6 square feet; mean velocity, 2.27 feet per second dis-
charge, 5.9 second-feet.

July 17: Width, 3.5 feet; area, 1.8 square feet; mean velocity, 1.94 feet per second; dis-
charge, 3.5 second-feet.

August 22: Width, 3 feet; area, 1.5 square feet; mean velocity, 2.26 feet per second
discharge, 3.4 second-feet.

November 17: Width, 3.7 feet; area, 2.2 square feet; mean velocity, 2.09 feet per sec-
ond; discharge, 4.6 second-feet.

Georges Creek near Independence, Cal.—This stream is tributary to Owens River from the
eastern slope of the Sierra Nevada. A measurement was made June 15, 1905, at a point
. where the stream leaves the foothills and enters the valley:

Width, 11 feet; area, 9.2 square feet; mean velocity, 2.61 feet per second; discharge, 24
second-feet. i

Lone Pine Creek near Lone Pine, Cal.—This stréam is tributary to Owens River from
the eastern slope of the Sierra Nevada. The following measurements were made during
1905 at a point where the stream leaves the foothills and enters the valley:

June 15: Width, 13 feet; area, 14.2 square feet; mean velocity, 2.61 feet per second;
discharge, 37 second-feet.

July 19: Width, 13 feet; area, 13 square feet mean velocity, 2.31 feet per second; dis-
charge, 30 second- feet
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November 9: Width, 12.5 feet; area, 4.2 square feet; mean veloclty, 0.83 foot per second;
discharge, 3.5 second-feet.

Moffett Oreek near Independence, Cal.—This stream is tnbutary to Owens River from the
eastern slope of the Sierra Nevada. A measurement was made on June 15 at a point where
the stream leaves the foothills and enters the valley:

“Width, 7 feet; area, 4 square feet; mean velocity, 2.25 feet per second ; discharge, 9 second-
feet.

McGee Creek near Bishop, Cal.—This stream is tributary to Owens River from the eastern
slope of the Sierra Nevada. A measurement was made on August 1, 1905, at a point where
the stream leaves the foothills and enters the valley:

Width, 4 feet; area, 4 square feet; mean velocity, 2.18 feet per second; dlscharge, 8 7
second-feet.

Shepherds Creek near Independence, Cal.—This stream is tributary to Owens River from
the eastern slope of the Sierra Nevada. The following measurements were made during
1905 at a point where the stream leaves the foothills and enters the valley:

June 15: Width, 6 feet; area, 6 square feet; mean velocity, 2.53 feet per second; dis-
charge, 15.2 second-feet.

July 18: Width, 6 feet; area, 2.7 square feet; mean velocity, 2.37 feet per second; dis-
charge, 6.4 second-feet.

Taboose Creek near Tibbetts, Cal .—This stream is tributary to Owens River from the east-
ern slope of the Sierra Nevada. The gage rod is a 1 by 8 inch timber graduated to feet and
tenths and nailed to a willow tree on the left bank of the stream. The bench mark is a
nail in willow tree on the left bank, to which gage is fastened. Its elevation is 1.60 feet
- above the zero of the gage. The following measurements were made during 1905 at a point

where the stream leaves the foothills and enters the valley:

June 14: Width, 10 feet; area, 10.6 square feet; mean veloclty, 1. 68 feet per second;
gage height, 0.60 foot; dlscha.rge, 17.8 second-feet.

July 17: Width, 10 feet; area, 6.6 square feet; mean velocity, 1.82 feet per second ;
gage height, 0.40 foot; discharge, 12 second-feet.

August 24: Width, 10 feet; area, 3 square feet; mean velocity, 1.67 feet per second;
gage height, 0.10 foot; dlscharge, 5 second-feet.

November 17: Width, 7 feet; area, 3.8 square feet; méan velocity, 1 foot per second;
gage height, 0.10 foot; discharge, 3.8 second-feet.

December 2: Width, 7 feet; area, 4.6 square feet; mean velocity, 1 foot per second;
gage height, 0.15 foot; discharge, 4.6 second-foot.

Tuttle Creek near Lone Pine, Cal.—This stream is tributary to Owens River from the east-
ern slope of the Sierra Nevada. The following measurements were made during 1905 at -
the point where the stream leaves the foothills and enters the valley:

June 16: Width, 12 feet; area, 6 square feet; mean velocity, 1.80 feet per second;
discharge, 10.8 second-feet.

July 19: Width, 10 feet; area, 4.5 square feet; mean velocity, 2.40 feet per second;
discharge, 10.8 second-feet.

Tinemaha Creek near Tinemaha, Cal.—This stream is tributary to Owens River from the
eastern slope of the Sierra Nevada. The following measurements were made during 1905
at the point where the stream leaves the foothills and enters the valley:

June 14: Width, 8 feet; area, 10.5 square féet; mean velocity, 1.86 feet per second;
discharge, 19.5 second-feet.

July 17: Width, 6 feet; area, 4.4 square feet; mean veloclty, 3.36 feet per second;

“discharge, 14.8 second-feet.

December 2: Width, 7 feet; area, 5.2 square feet; mean velocity, 0.60 foot: per second;

discharge, 3.1 second-feet.
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MOHAVE RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

The Mohave River rises on the northern slope of the San Bernardino Mountains, and,flow-
ing in a northerly direction, finally disappears in the sands of the Mohave Desert. This
stream has few tributaries, the only ones of importance being West Fork and Deep Creek,
which have their source in the higher elevations of the San Bernardino Mountains. The
formation is of granite, with good covering of soil. On.the higher elevations there is a
considerable growth of timber, which diminishes as one approaches the lower reaches,
changing to a light growth of brush and grass, finally merging into the barren desert. During
the greater portion of the year the stream bed is dry below the junction of West Fork and
‘Deep Creek, where the waters disappear in the sand and gravelly bed of the stream. Water
again rises at a point lower down on the river above Victorville, where the gaging station is
located. Water is diverted above and below the gaging station, but is again returned to
the river channel. There are several artesian wells along the river above the gaging sta-
tion, the water being used for irrigation. This stream does not discharge in any large quan-
tity except during an extremely heavy rainfall in the winter months. The precipitation
throughout this basin is very light, with the possible exception of the higher elevation of
the San Bernardino Mountains, where there is a con51derab]e fall of snow during the wmter
months, which melts in the early spring.

MOHAVE RIVER AT VICTORVILLE, CAL,

This station was established February 27, 1899, by Bert Cole. It is located in the town
of Victorville, a station on the Atchison, Topeka and Santa Fe Railroad, where the Mohave
River passes through a narrow gorge locally known as the ‘“ Narrows.” This place has been
under investigation as a possible dam site, and soundings for the depth of bed rock were
made by the United States Geological Survey during the season of 1899. The greatest
depth of bed rock was found to be 54 feet. The diamond drill showed the rock to be a fine
granite. 'A more detailed account of this exploration will be found in the Twenty-first
Annual Report, part 4. Above the “Narrows’’ the valley -broadens into a large reservoir
site, but as no surveys of it have been made the capacity is unknown.

The channel is straight for 300 feet above and below the section where the rod is located.
Both banks are high and rocky and not subject to overflow. The channel is composed of
sand, which is constantly shifting.

During medium and low stages discharge measurements are made from a low foot bridge
or by wading. During floods discharge measurements are made from the county bridge.
The mean estimated monthly discharge is obtained by averaging the discharge measure-
ments made during the year.

Gage readings were. discontinued in 1902. On March 1, 1905, a new inclined rod was

fastened to the rock on the left bank about 300 feet above the county bridge. This gage
was established as a matter of interest in connection with the discharge of the stream at
high stages. There is no relation between gage readings and the discharge, as the bed of
the stream is constantly changing at different stages of the river. During 1905 discharge
measurements were made twice each week, and the gage was read by P. H. Leahy. The
bench mark is a bolt sulphured in solid rock on the left bank, about 15 feet from the Santa
Fe Railroad track and 40 feet west of the gage rod. It is 20.45 feet above the datum of
the gage. Elevation, 2,726.52 feet above sea level, as established by connection with a
standard United States Geological Survey bench mark at Victorville.

Information in regard to this station is contained in Water-Supply Papers Nos. 81, 100,
and 134 of the United States Geological Survey.
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Discharge measurements of Mohave River at Viictorville, Oal., in 1905.

Date. Hydrographer. ;3288 dﬂf,ée_ _ Date. Hydrographer. h‘igj ! c]g:ée.
Feet..| Sec-ft. Sec.ft. -

January 3....| P. H. Leahy.....|-...... 56 || June 27....... . H. 30

January 6....|..... [ [ P PO, . 58 || June30...... : 35

January 10...|.... do... ..ol et 70 || July 3. ....... ;3

January 13...|....d0ueoeiiiilfiannent oW July7........ - . 32

January 17...|..... ST P S 59 || July 11.......]- waived s

January 20. ..|..... 1S (YR B 59 || July 14....... 0.. 27

January 25. ..|. 56 || July 18..... . : 36

January 27. .. 53 1 July 21..... .. . 32

January 31. .. 56 || July 25....... R : . 30
February 5. .. 822 || July 28-..... . 34
February 8. .. 82 || August2..... 30

February 11..|.....d0.ceeeeeeei]oeean. 90 || Augusts. .... 29

February 15. .|..... L 1 TN IR, 2,032 || August25. ... 36

February 18. .|..... s [ SR I 97 || August 28. 29

February 21..|.....do............|.. aien 95 || August 31. ... 35

March2......[..... do..leeon... 3.96 " 98 || September1.. 47

March3...... E.C.La Rue.....| 3.92 " 90 || September5.. 35

March6...... P.H. Leahy.....| 3.8 91 || September8.. 35
March11.....[.....do............} 8.77| .. 74| September11. T
" March13.,.1.|...0ld00. . sl 9.90 | - 5,410 || September 15. 42 |
March 15 ... f.u... do .| 4.50 | "~ 820 || September 19. 43 ]
March16. .... O. W, Peterson..| 4.95 | 2,350 || September 22, 43
March18..:..| P.H. Leahy.....| 4.06| = 980 | September 26. 2 |
March22. .... | 4. 740°|| September 29" ) i
March'25. . . 460 || October3..... 40 ;
March 27. 340 || Octoper6..... 49 i
March 8l..... 290 || October10.... 41 :

April6.......[ R. S. Hawley....| 3.75 133 || October 13.... 4

April8.._..../ P. H. Leahy.....| 3.75 133 || October 17.... 4“4

April11. _....[..... do R X 4 123 || October 20.... 54

April14......[.....do .| 3.66 104 || October 24.... 51

April18......|.....do .| 3.58| 93| October27.... 50

o Aprit2a..._.|....do............| 3.5 60 || October 31.... 49

. April25......| R.S. Hawley... | 3.5 38 || November 3../: 46
April29. ... P. H. Leahy.....| 3.45 58 || November 7. 81 :
May 3 weeedo..li.iioef 3,76 151 || November10.. 6
218 || November 14.. 62 :

327 || November 17.. 58
260 || November22.. 65 q

152 || November 24.. 73

. 80 || November 28.. 67

65 || December1... 65

55 || December 5... 72

48 || December 8... 67

63 || December 12.. .65

51 || December 15.. 73

46 || December 19.. 71

June 13... 39 || December 22.. 67

June 16... 43 || December 26.|: 66

June20.......| - 43 | December 30.. 58
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Daily gage height, in feet, of Mohave River at Victorville, Cal., for 1905.

89

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.?| Dee.
3.9 3.45| 4.0 4.05 4.0 40| 41 4.2 4.15
3.9 3.5 4.0 4.0 4.0 40| 4.1 4.2 4.15
3.85| 3.65| 4.0 4.0 4.0 40| 4.1 4.2 4.15
3.9 3.85 | 4.0 4.0 40| ~ 40| 41 4.2 4.15
3.8 3.95| 4.0 4.0 4.0 40| 41 4.2 4.15
3.75 [ 4.0 4.0 4.0 4.0 40| 415| 4.2 4.1
3.75| 4.8 | 4.0 4.0 4.0 40| 415| 4.3 4.1
3.4 4.85| 4.0 4.0 4.0 40| 415| 4.3 4.1
3.4 |oe..... 4.0 4.0 4.0 40| 415| 425 4.1
3.65| 4.6 4.0 4.0 4.0 40| 415| 4.2 4.05
3.65| 4.6 4.0 4.0 4.0 40| 415| 4.2 4.05
3.65| 4.2 4.0 4.0 4.0 40| 415| 4.2 4.0
3.65 | 4.2 4.05| 4.0 4.0 40| 4.15| 4.2 4.0
3.65 | 4.1 4.05 | 4.0 4.0 40| 415| 4.2 4.0
3.6 4.1 4.05| 4.0 4.0 40| 415| 4.2 4.0
3.6 4.05| 4.05| 4.0 4.0 40| 415| 415|. 4.0
3.6 4.0 4.05| 4.0 4.0 40| 4.2 415 | 4.0
3.6 4.0 4.05| 4.0 4.0 40| 4.2 4.15| 4.05
3.55| 4.0 4.05| 4.0 4.0 40| 4.2 4.15| 4.05
3.65| 4.0 4.05| 4.0 4.0 40| 4.2 415| 4.05
3.6 4.0 4051 4.0 4.0 40! 4.2 4.15| 4.05
3.6 4.0 4.05| 4.0 4.0 40| 4.2 4.15| 4.05
3.5 4.0 4.05| 4.0 4.0 40| 4.2 415| 4.05
3.5 4.0 4.05| 4.0 4.0 40| 4.2 415 | 4.05
3.5 3.95| 4.05| 4.0 4.0 40| 42 4.2 4.05
3.5 3.95| 4.05| 4.0 4.0 40| 4.2 | 4.2 4.05
3.45| 4.0 4.05| 4.0 4.0 40| 4.2 4.15| 4.05
3.45| 4.2 4.05| 4.0 4.0 40| 4.2 4.15| 4.05
3.45| 4.1 4.05| 4.0 - 4.0 40| 4.2 4.15| 4.05
3.45| 4.1 4.05| 4.0 4.0 40| 4.2 4.15| 4.05

........ 4.0 |eeeeeo.| 4.0 4.0 40| 42 |........| 4.05

IRR 177—06——7
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_ Daily discharge, in feet, of Mohave River at Victorville, Cdl., for 1905. -

Day. Jan. | Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
56| 60| 100| 263 60 61 35 30| a47 0| 48| a65
56| 325| a98| -237| 100| @63 36| 230 44 0. 47 66
a56.| 605| 90| 211| e151 60| 36 30 41| c40| ads|.
57| 73| eo| 18| 12| ‘&7 35 29 38 0| .5 70
58| ag22’| o1 50| 195| 54 34| a20| e35| 44| 64| a72
a58| 576 @91 | e133 | ¢218 | a5l 33 29| 35| ad9| 72 67
61| 328 88| 133 246 50| a32 29| .35 47| a8l 67
64| ag2 84| 0133 | 22| 49| 32 29| a35 45| 76| 67

84 8L| 133| 300 47 2| 29| 3 43 L 67,
87 77| 128| a327| a46 31 29| 36| o4l{-c66| 66
a90| a74| a123| 296 4| a31| . 29| a37 4 65 66
%0 74| 18| 213 a| 29| 29 38 4| 64| a6s
90 25,410 | 110 | 2260 | 39 28 29 39| ad4| 63 67
90 | 2,295 | ¢104 | 224 0| o27 31 0| 44| a62 70
02,032 | @820 | 103 | 188 a 29| . 31| e42 44 61| a73
1,387 |02, 250 98| a152| 243 31 3 42 44 59 73
150- | 1,665 95| 134 43| . 34| ‘33 42| a44| a8 72
297-| a980 | 93| 116 43| e36 33 42 a7 60 7
9 | 920 86 98 43 35 33| a43| 50 61| a7l
95| 860 79| e8| e43| - 33 33| 43| as4 62 70
a95 | 800 75 75 41| a32 3 3 53 64 68
95| e740| 70 70 39| - 32 2| a43 52| a65| a67
95| 647| 65| a65 37| 82| . 36| 4| -1 6| 67
95| 553| @60 63 35 31 36 42| a5l| a73| .67
95 | 2460 | @38 60 33" a30| a36 2 51 | er
95 | 450 43 58 31 82 33| a42| 5l 70| a66
95| 2340 48| ab5|, 30| 43 31 2| a50| 69 64
95 | 327 53| . 52 31| e34| @29 42 50| a67|. 62
veneie.| 815| aB8| a48 33 32 31| a42 50 67| .
....... 302 60 53| a35 32 43 42 49 66| 58
....... 290 |..oeono| BT |ecco.| 82| @35 edo|.......

a Taken from discharge measurements.

! NoTe.—Daily discharge obtained by interpolation between discharge measurements.

'5 Estimated monthly discharge ‘qf M ohave River at Victofm'lle, Cdl., for 1905..

x /;“'Month. ) Discharge in second-feet. Total in
: Maximum.| Minimum. | ‘Mean. | 2cre-feet.

71 53 60.1 3,695

2,032 60 [ 309 17,160

- 5,410 74| 695 42,734 -

' 263 38 110 6,545

327 48 146 8,977

63 30|  43.4 2,583

36 27 32.3 1,986

36 29 31.6 1,943

September 47 34 40.0 2,380

F 0T T S S 54 40 6.5 2,859

November 81 46 64.0 3,808

DECRIIDRT. - .- ieaeeeeennnnnnnsmennnnrenmnaennes 73 58| 67.0 4,120

be THE YA - e nemeemeeneennaennesaemnamneeseenasnnes 540 27| 1 - 98,790

: ; :

|
|
|




STREAM MEASUREMENTS IN 1905. . 91

SOUTHERN RACIFTC OCEAN DRAINAGE.
GENERAL FEATURES.

The Southern Pacific Ocean drainage includes those streams south of San Francisco Bay
whose waters, in-times of flood at least, reach the Pacific Ocean.

SAN LUIS REY RIVER DRAINAGE BASIN.
. DESCRIPTION OF BASIN,

The San Luis Rey River rises on the western slope of the Coast Range in the northern
portion of San Diego County, and, flowing in a westerly direction, discharges its waters

into the Pacific Ocean near the town of Oceanside. It has numerous small tributaries; -

none of which have their sources at elevations above 5,000 feet. On the upper reaches
of this stream the country is rolling, with several small valleys which aré under cultivation;
being used principally for the raising of grain and the pasturage of stock. At a point
below what is known as Warner’s ranch reservoir site the river flows through a deep,
narrow canyon, with a heavy grade for a distance of about 10 miles, below which point
the gradé is light and the discharge is over a sandy and gravelly bed, where the water
soon disappears, again rising in small quantities near the town of Pala, where the gaging
station is located. Below this point it flows for a distance of about 25 miles on a light
grade to the Pacific Ocean. There is a good soil covering throughout this basin, with a
considerable growth of brush and grass, and with small areas of timber on the extreme
higher elevations. The water is diverted at several points along this stream for irriga-
tion, a considerable quantity being diverted from the canyon above the gaging station
and used in the vicinity of Escondido, which lies in an entirely separate drainage basin.
This stream is torrential in its character, the discharge being very light except during
the winter season, in times of heavy rainfall. The mean precipitation varies from 10 to
20 inches and falls principally in the form of rain, there being only a light fall of snow
on the extreme higher elevations, which soon melts and only adds to the flood discharge.

SAN LUIS REY RIVER NEAR PALA, CAL.

This station was established October 9, 1903, by W. B. Clapp. It is located at Sickler’s
mill, 4 miles-above Pala, Cal. " It is reached by driving from Fallbrook or Temecula, sta-
tions on the Southern California Railway, 18 and 13 miles distant, respectively.

The channel is straight for about 800 feet above and 2,000 feet below the station. The
grade of the stream is 0.60 foot in 100 feet. The current is swift. The right bank rises
abruptly about 15 feet beyond the oak tree to which the ‘cable is fastened and is not
liable to overflow. The left bank is low, but is not liable to overflow. It was once a
portion of the river channel, but is now well above high-water marks. The bed of the
stream is rocky in portions of the flood channel, but the low-water channel is clear of
rocks. There is a considerable growth of small timber in the channel, but this has been
cleared the entire width of the cross section for a distance of 100 feet above and 50 feet
below the station. This timber growth is not permanent, being washed out by floods
every few years.

Discharge measurements are usually made by wading. During high water they are
made from a car suspended from a cable stretched across the river at the gage. The
initial point for soundings is the base of the oak tree to which the left end of the cable
is fastened. o :
~ The gage is an inclined staff fastened to tree stumps and stakes at the left bank of the
river. During 1905 the gage was read once each day by M. M. Sickler. The bench mark
is a United States standard bronze-capped iron post set flush with the ground on the
right bank of the river and the north side of the wagon road, and about 50 feet west from
the line of the cable prolonged. Its elevation is 557 feet above mean sea level and 26.98
feet above the datum of the gage. v
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Information in regard to this station is contained in Water-Supply Papers Nos. 100
and 134 of the United States Geological Survey.

Discharge measurements of San Luis Rey River near Pdla, Odl., in 1905.

’ Date. Hydrographer. Width. sgtéis'ogf vsf‘o%ai'gy. h(e}ig t. clg,it'sée.
Feet. | Sgq.ft. |Ft.persec.| Feet. Sec.-ft.
February8....] E.C.La Ru@...ccccueuecuemaennnnnn. 44 43 2.51 2.25 108
. February 17.... F. M. Sickler. ....ccoeueeeeeenennnnn. 51 70 2.69 2.72 188
February 18... 100 204 3.60 4.75 735
March 17..... .. 188 679 7.14 7.50 5,180
March 22....... 67 100 3.05 2.64 305
March 22....... 68 96 3.11 2.64 299
April1L........ 44 42 2.48 1.80 104
41 26 1.88 1.20 49
40 21 1.90 1.10 40
43 25 2.28 1.40 5
3.0 1.7 2.06 .55 3.5
3.6 1.7 L7} (@ 3
3.5 1.6 2.00 [-eeeennnn. 3.2
August 26...... 3.5 1.6 2.06 3.3
September 2. . . 3.5 1.5 1.80 |- 2.7
September 9... 3.5 1.5 1.80 2.7
September 16... 3.5 14| 178 2.5
September 21.... D. W. Murphy.....cceoirarneieae]erneanafoanmnnaecfoneceennnns 2.1
September 23... 3.5 1.4 2.00 2.8
October 28..... 3.5 1.6 |- 2.25 3.6
December 27... 7 4.1 3.15 12.9
December 29... 10.9 6.7 1.40 9.4

- aCha.nhel 80 uncertain from July 11 to September 23 that no readings were made.
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Estimated monthly discharge of San Luis Rey River near Pdla, Cal., for 1903-1905.

Discharge in second-feet.

Total in

Month. Maximum.| Minimum. | Mean. acre-feet.
October (23 days) 1.5 1.0 1.1 50
November. .. 1.5 1.0 1.4 83
December. ... 1.5 1.0 1.2 74
The Period. ... .cceeoeeemaeaeaaraeaeaecamanceena]aeaeaeacee]oeaecaaaea|eaennannan 207

1904. - ]
UL 51 T PN 1.5 L5 15 92
2.5 1.5 2.0 115
348 1.5 41.6 2,558
104 20 43.6 2,595
35 12 16.2 996
12 9 10.8 643
9 3 3.8 234
2 2 2.0 123
2 2 2.0 119
13 2 2.5 154
3 2 2.4 143
5.5 2 3.7 227
348 L5 -11.0 7,999

. 1905. v .
January ... iiiieeiiiaaaas 66 3 19.1 1,174
February . 711 13 151 8,386
4,265 2 336 20, 660
139 27 64.9 3,862
282 27 88.1 5,417
35 11 23 1,369
9 3 4.1 252
3.5 3 3 184
. September 3.0 2.5 2.6 155
October. .. R 3.8 2.8 3.2 197
November. R 96.0 3.8 17.8 1,059
December 47.0 10 18.3 1,125
The Year. . ... eceeaeeaaaaneraaaaaaacananannn 4,265 2.0 60.9 43,840

NoTE.—The estimated monthly discharge is approximate only.
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SANTA ANA RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Santa Ana River has its source in the southern slope of the San Bernardino Moun-
tains and, flowing in a southwesterly direction, traverses San Bernardino Valley, below
which it breaks in a narrow canyon through the Santa Ana Mountains, finally discharging
its waters through Santa Ana Valley into the Pacific Ocean below the town of Santa Ana.
This stream has numerous tributaries which rise in the southern slope of the San Bernardino
Mountains, the surface flow of most of which only reach Santa Ana River, where it traverses
San Bernardino Valley in times of flood discharge. The topography on the higher eleva~
tions is rough and rugged, reaching elevations of from 10,000 to 12,000 feet, the formation
being of granite with good soil covering and considerable growth of timber. On the lower
elevations the topography is less rough and the soil covering is principally of brush. A
gaging station is located on this stream at a point known as Warm Springs, a distance of
about 8 miles above Redlands. Below this station the river leaves the mountainous country
and discharges over a sandy and gravelly bed through San Bernardino Valley. During the
summer months the entire flow of the stream is diverted above this gaging station and used
for power development at the mouth of the canyon, below which point it is again taken out
and used for irrigation on the higher elevations of San Bernardino Valley along the base of
the mountains where the country is under a high state of cultivation, used principally for
the raising of citrus fruits. The water rises to the surface in San Bernardino Valley near
the city of San Bernardino and is diverted and used extensively for irrigation in the neigh-
borhood of Riverside. In addition to this surface flow a large number of wells have been
sunk in this territory, many of which are artesian, and from others the water is being pumped.
This developed water is also used extensively for irrigation in the vicinity of San Bernardiné
and Riverside. The water is again forced to the surface by bed-rock obstructions at River-
side Narrows below the city of Riverside, and gradually increases in volume until it reaches
Santa Ana Canyon, where it is diverted for irrigation on the lower valley lands in the vicinity
of Santa Ana and Fullerton. During the summer months measurements are made of the
flow at Rincon, Cal., at the head of Santa Ana Canyon. There are only occasional flood”
discharges of this river which flow continuously from the mountain to the sea. The mean

- precipitation throughout this basin is from 15 to 30 inches, which falls in the form of rain
except on the higher elevations of the San Bernardino Mountains, where there is a consider-
able snowfall, which usually remains on the extreme high elevations until midsummer. A
storage reservoir has been constructed on Bear Creek, a tributary of this stream, and is
known' as the Bear Valley reservoir. This stored water is held until the summer months
and used for irrigation in San Bernardino Valley.

SANTA ANA RIVER NEAR MENTONE, CAL.

This station was established in June, 1896. It is located 5 miles northeast of Mentone,
Cal., three-fourths of a mile below the headworks of the Mentone Power Company’s canal,
and opposite the warm springs in the canyon.

The Edison Electric Company diverts the greater portion of the water from Santa Ana
River above the gaging station, but also returns all of it above the station. They, how-
ever, allow only limited portions of the water to pass out of their conduits during certain
hours of the day, holding back the water for the purpose of obtaining additional power
when the greatest demand exists.

The Mentone Power Company®s canal, formerly called the Santa Ana canal, diverts water
above the station, all of which is retumed below the point of measurement. During the
low-water season the entire flow of the river is diverted by the canals.

The channel is straight for 100 feet above and below the station, and has a width of 22 feet
at low and 125 feet at high stages. The current is swift at all stages. The right bank is
low and is liable to overflow at flood stages for about 100 feet. The left bank is low but is
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not liable to overflow. Both banks are overgrown with alders. The bed of the stream is
composed of firm sand and small bowlders. It is subject to considerable change during
flood stages. }

Discharge measurements are made by means of a cable and car. The initial point for
soundings is the bench-mark spike set in the north side of a cottonwood tree on the left bank,
30 feet west of the tree to which the cable is fastened. At flood stages the Velocity is so
high that measurements can be made only by means of floats.

The gage is an inclined timber fastened to a large bowlder on the left bank 100 feet above
the cable. The channel was deepened by a flood March 31, 1903, and the gage was accord-
ingly lowered to reach low-water stages June 30, 1303. During 1905 the gage was read once

" each day by A. Laird. The bench mark is a spike in the north side of the cottonwood tree
on the left bank, 30 feet west of the tree to which the cable is fastened; elevation, 7.29 feet
above the datum of the gage.

Information in regard to this station is contained in Water-Supply Papers Nos. 81, 100,
and 134 of the United States Geological Survey. .

Discharge measurements of Santa Ana River near M entone,/()’al. , in 1905.

Discharge.
b Gage : N{)entone
Date. Hydrographer. ?1%71(1;1;‘ .o River. Coowngf T f’é 3’19 £ or
pany’s .
canal.
Feet. Sec.ft. | Sec.ft. | Sec.-ft.

February 13...[ Clappand La Rue......cccceeoieeoieenaaa... . L15 10 40 50
February 21...., E.C.La Rue.......o...cooiiiiiiiiinaann. 1.70 17 74 91
February 22.... ) 1.65 10 71 81
February 23.... 1.65 11 63 74
March 14a.m.. 2.60 188 0 188
March 14 p:m.. 2.50 138 50 1188
March 15a.m .. 2.30 132 57 T 189
March 15p.m.. 2.10 113 57 170
March 30....... - 1.90 81 46 Co127
April 14,1 p.m 1.95 86 1 87
May17......... 2.25 111 377 148
June 7. 2.20 79 0 79
June 26. 1.43 4 66" 70
July6.......... 1.40 3 61 64
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* Daily gage height, in feet, of Santa Ana River near Mentone, Cal., for 1905.

Day. Jan. | Feb..| Mar. | Apr. | May. | Jine. | July. | Aug. | Sept. | Oct. Nov. Dec.
085! 0.8 | 1.3 | 1.7 |13 2.3 | 1.4 13| 13| 13| L3 1.5
.8 2.5 | 1.3 | 2.05|22 2.3 | 14 1.3 131 13| 13 1.5
.8 | 2.3 | 1.3 | 2.05]2.0 2.3 | L4 13) 13| 13| 13 1.4
.8 28 | 1.3 | 1.35|2.0 | 2.3 | 14 3] -13| 13| 1.3 | L4
8| 30 | 1.3 | 1.35|19 2.3 | 14 13| 13| 13| 13 1.4
.8 1.9 | 125| 1.35| 1.9 2.25| 14| 13| 13| 13| 1.3 | 14
.8 1.9 | 125 1.35(2.0 | 2.25| 1.4 13| L3| 13| 1.35( 1.4
.8 175 1.25] 1.35[2.3 | 2.2 | 1.4 1.3 13| 13| 1.4 1.4

020 | 15 | 125 35|22 | 2.2 | L4 1.3 13| 1.3) 135 1.4
1.0 | 15 | L25] 1.35(2.2 | 22 | 14 13| 13| 1.3] L3.| 14
.85| 1.35| 125 1.35 (2.2 | 2.15] 1.4 1.3 13| 13| 13 1.4
.85 1.25| 1.3 | 13522 1.6 | 14 13| 13| 13| 13 1.4
.81 115 3.4 | 1.3 [2.2 175 L4 1.3 13| 13| 1.3 1.4
8| 11| 26 | 1.3 {25 1.6 | 1.4 13| 1.3} 13| L3 1.4
.85 | L1 | 2.35| 1.3 |25 145 L4 13| 13| 13| L3 1.4
.8 | 28 | 24 | 1.3 |26 14| 13| 13| 13| 13| 13 1.4
.8 | 21| 25 | 22 |26 1.6 | .35 13| L3| 13| 13| L4
.81 19| 26 | 20 25|16 | 13| 13| 13| i1.3]| 13 1.4
.8 19| 25 | 21 |26 1.55| 1.35| 13| 13| 13| 1.35| ‘L6
'8 | 184 26 |12 |26 | 15| 13| 13| 13| 1.3| 1.35| 2.2
1.65f 1.7 | 25 | 1.15]2.5 145| 13| 13| 13| 13| 14 1.6
(.81 17 |'24 | L2 |22 | 14| 1.35| 13| 13| 13| L35| L5
85| 1.5 | 2.0 | 1.4 |22 1.45| 135" 13| 13| 13| 1.35| L5
~.8 | 13 | 1.9 | L4 |21 145 13 13 13| 13| 135| L5
.85| 1.85f 1.9 | 1.3 (23 1.45| 1.3 13| 13| 13} 13| L5
.85 | 125] 19 | 1.3 |22 1.45| 1.3 1.3 13| 13| 18 1.5
.8 1.35| 1.8 | 1.3 |2.2 1.45| L3 13| 13| 13| 25 1.5
.8 | 1.3 | 1.65| 1.25 | 2.4 14 | L3 1.3] 13| 13] 29 1.5
8 [eee.n.. 1.5 | L2 |24 |'14 | 13 1.3| 13| 13| L7 2.0
8 |ewernnn 2.0 | L2 |24 14 | L3 13| 13| 13| 15 1.6
[0S I SO 18 |....... 2.4 [l 13| L3f....... i U N SR L5

" ‘Station rating table for Santa Ana River

W Mentone, Cdl., from January 1 to February 17,

1905. -
i . .
T g -
hgig % |Discharge h(é?g . | Discharge. h%{‘g S, | Discharge. h%”é % | Discharge.
Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Second-feet.
0.80 1 1.40 2 2.00 80 2.60 170
0.90 T2 1.50 29 2.10 .93 2.70 186
1.00 5 1.60 37 2.20 106 2.80 202-
1.10 8 1.70 47 2.30 122 2.90 218
1.20 12 1.80 57 2.40 138 3.00 234
1.30 17 1.90 68 2.50 154

Brvamiot i L
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Station rating table for Santa Ana River near Mentone, Cdl., from February 18 to March 12
and from June 1 to December 31, 1905.

hgi‘; <. | Discharge. hgiz ¢ | Discharge. h(e}iz S |Discharge. hgiag ¢, | Discharge.
Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.
1.30 1 2.00 48 2.70 164 3.40 290
1.40 3 2.10 62 2.80 182 3.50 308
1.50 6 2.20 78 2.90 200 3.60 326
1.60 11 2.30 94 3.00 218 3.70 “344
1.70 17 2.40 110 3.10 236 3.80 362
1.80 25 2.50 128 3.20 254 3.90 380
1.90 35 2.60 146 3.30 272
Station rating table for Santa Ana River near Mentone, Cal., from March 13 to May 31, 1905.
hgiz S | Discharge. hgi‘; ¢ |Discharge. hgiz % | Discharge. h(giz ¢ | Discharge.
Feet. |Second-feet.|| Feet. |Second-feet.|| Feet. |Secomd-feet.| Feet. |Second-feet.
0.80 1 1.60 46 2.40 151 3.20 287
0.90 2 1.70 56 2.50 168 3.30 304
1.00 4 1.80 68 2.60 185 3.40 321
1.10 8 1.90 80 2.70 202 3.50 338
1.20 13 2.00 92 2.80 219 3.60 355
1.30 20 2.10 106 2.90 236 3.70 362
1.40 28 2.20 120 3.00 253 3.80 379
1.50 36 2.30 135 3.10 270
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bDaily discharge, in second-feet, of Santa Ana canal near Mentone, Cdl., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
.22 25| 60 57 7 of 63 53|. 66| 51 46 3
C22f - 64 57 o| 66 of 61 53| 63| 51 32 32
21 64| 60| o 66 of 61 51 63| 56| 32 34
21 o 60| 54 56 o| 61 61 63| 56 32 32
21 o| e | 63| 58 o 61 61 66 51 32 32
22 2| & 63 73 o -6l 61| 66 46 36 32
21 2| 57| 63 51 o| 58| 63 66 46 41 32
20| 37| 54 72| 56 0 58| 63 61 41 6| 32
o 37| 1 8| 66 0 56| 63 61 56 4 32
61 35 48 78 76 0 56| 63 63 46 29 30
54 43 48 72| 76 of 58| 63| 73 46 29 32
44| 2 51 66| .76 66 61| 63 76 |. 61 30 32
1 28 0 66 76 43 63 66 6 66 32 29
31| .20 0| .63 0 7 66 68 78 56 30| -2
31| -3 o &7 0 n 66 68| 18 61 30 32
27 20| 9| 43 nl-n 63 ket 78 56 29 30
29 32|78 of m 68| 63 7 8| 51 29 30
33 42 0 of m 68| 63 81 78| 46 29 2
25 70 0 of 36| e8| 61 81 73| 43 29 29
27| 70| . 0 7 3| .68 61 56 68| 41 29 29
66 70 ol 6| 32| 6| 61 56 68| 41| -3 32 .
61 74 78| 66 29 68| 61| 56 61 46 32 25 ;
19 74 66| 66 29 68 61 56 68 41 30 2%
.40 66 8| 66| 29 68| 61 73| 68| 4 29 2%
31 8 71 of 68 61 73 51 46 30 25 ;‘
29 60| - 711 0 68| . 61 73 56 46 30 2 f|
27 85 66 0 68 61 7| 56 4 41 2
2| 85 66 0 63 61 76| 66| 41 50 28
25 78 7| o0 63 61 76| 66| 41 41 30
25 | 42 76 o| 63 5 73 66| . 41 32 2
. % 57 |eneene. [\ P 56 73 |eennns 41 |....... 27

Estimated mxmthly discharge of Santa Am a Rwer near Mentone, Cdl., for 1905.

[Drainage area., 182 square miles. ]

Discharge in second-feet. Run-off.
. Total in
Mouth. Maximum. | Minimum. [ Mean. acre-feet. . %ﬁ;giuge: inDi;gflt;s :
108 22 36.6 2,251 0.201 0.232 |
234 % 97.6 5,420 .536 | 558
321 | 48 130 7,993 T4 .823
120 63 90.5 | 5,385 497 554
256 91| - 172 10,580 .945 1.09
04 64 7.7 4,624 427 476
69 57 62.9 3,867 .346 .399
82 52 66.8 4,107 -.367 .423
79 52 68.3 4,064 .375 .418
67 42 49.2 3,025 .270 .31
250 30 47.5 2,827 261, .291
107 31 38.4 2,362 211 .243
321 22 78.1 56,500 42| 5.82 ,

e Including Mentone Power Company;s canal,
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SEEPAGE MEASUREMENTS.

In the vicinity of Colton and San Bernardino large quantities of water are developed in
addition to the natural surface flow. This water is used for the irrigation of land in the
vicinity of.San Bernardino, Colten, and Riverside, and also for domestic supply for these
towns. Much of this water returns to Santa Ana River below Riverside, abeve a point
known as Slover Mountain and is again diverted and used for irrigation on the lower lands
below Riverside, and above what is known as Riverside Narrows. Below this point there
are still further diversions which irrigate the lower lands along the river bottom, much of
this water again returning to the river above Rincon. Measurements were made during
the summer of 1905 to.determine the amount of water, including the natural flow and
developed water, above Colton, Cal. Also measurements were made of natural flow and
developed water below Slover Mountain and above Riverside Narrows, this all being return
water from irrigated lands on the higher elevations. Measurements were also made of
diversion ditches and Santa Ana River below Riverside Narrows and above what is known
as the Auburndale Bridge. The following tabulations show the result of these measure-
ments which were made by K. Sanborn, of Riverside, Cal.

Natural flow of return water to Santa Ana River in second-feet; compared with developed
water in San Bernardino Valley above Colton, Cdl., 1905.

[Measurements by K. Sanborn, engineer Riverside Water Company.] '

Date. Location. Developed. | Natural,| Total.
Sec-.ft. Sec.-ft. | Sec.-ft.
June9......... 1.10
September 27.. .80
June 10........ .00
September 2... .00
June 16. .... .- 6.62
September 27.. 720
June 10........ 1.99
September 27.. 4.80
June 19........ 2.04
September 27.. 1.90
June9......... 3.81
September 27.. . 1.20
September 27..| City of Colton pumping plant (total)............... 2.70 foeenenn... 2.70
May3l........ Camp Carlton ditch . 2,60 |eeennen. 2.60
' 1.20
.72
.60
.00
.00
.65
.40
.54
.00
28.83
32.70
.00
.00
.00
.00
1.09
September 4... 1.60
June9......... .59
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Naturdl flow of return water to Santa Ana River in second-feet, compared with developed
water in San Bernardino V alley above C’olton, Oal 1905—Continued.

Date. Location. Developed. | Natural.| Total.
’ Sec.ft. Sec.-ft. | Sec.ft.
September 4... Johnson & Hubbard pumying plant. ............... © 030 [eenanans 0.30°

September 5.. |
.June9.........

<430

=, ., 85
888883

o N
8§ &

6.36
8.00
1.%4
110

50.18
34.10
.92
1.30

3.95

888888

88&5333838333%

RS

1
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Return waters in San Bernardino Valley below Slover Mountain and above Riverside Nar-

rows, 1905.

[Measurements by K. Sanborn, engineer Riverside Water Company.]

Natural.

Date. Location. Developed. Total.
Sec.-ft. Sec.-ft. | Sec.-ft.
May 27........ Alvitrez ditch at headgate, east end of West River- {............. 3.00 3.00
side Bridge.
August11.....[..... L P 1.30 1.30
June6......... Cuttle’s pumping plant. ........oooeoiiiaiaiiaaan. 2.50 [eeeuennnn- 2.50
October4......|..... 1 T 2.25 |eeeinnnnnn 2.25
May 27........ Evans Island or Jansen ditch, under west end of |............. .00 .00
West Riverside Bridge. -
August 11.....|..... [ U 20t RN RN PR DO .00 .00
May29........ Evans ditch, near Riverside County line.........cco|eeeeoiiiaaoo. .00 .00
August 11 ... ... o o Z PR PO .50 .50
May29........ Evans Well ditch, Santa Ana street................ 00 feeean.es .00
August9...._ .|..... o o J R 170 |ecemennnns 1.70
May 30........ Evans pipe line to China garden at headworks . ....|............. .00 .00
August11.....|..... 6 o TR PR .00 .00
May 27........ Evans pumping plant, 1,000 feet south of west end 2.87 |eeiennnnn 2.87
of West Riverside Bridge.
September 5...|..... 6 4.20 |eeennaa. 4.20
Junel9........ Evans Jurupa pumping plant at wier end of main.. 2.00 |...eeeeen 2.00
October4...... Evans Jurupa pumping plant.........cccceveinaannns 00 feeeennnnn. .00
May 30........ Ferris Gallagher ditch, near headworks........o.cofeaaeenaaaa... 2.20 2.20
August 14.....|..... [ U TN AP 2.00 2.00
May30........ Gd!lagher ditch, near headworks.......o.coceoronarfaeaicaman... .00 .00
August 14.....|..... L LG P 1.20 1.20
May29........ Jurupa pumplng plant, to supply Rubidoux ditch.. 2.10 feenunnnnnn 2.10
August 15.....|..... do...aeeo... e eeeeeeeeaeeereaeeeaeanetanaanannann 4.80 [eeeeecnnnn 4.80
May 30........ Lower Canal Riverside Water Co. at flume at head- |............. 2.20 2.20
works.
September 5... do : .00 .00
2.50
2.25
4.92
August 15.....]|..... e L PPN PP 7.20 7.20
June 15........ Riverside Power Co. canal at Pedley crossing .......|eecceeeeeen.. 30.60 30.60
September 22..|..... s (. P PO U R 27.00 27.00
June19........| Rivero Land Co. pumping plant..........o..o....o. 80 faeennnns . .80
.60
2.30
.00
3.20
3 2.70
May27........ Spring Brook pumping plant at wier end of main...|............. 5.58 5.58
August 11.....|..... [ LR RPN 3.60 3.60
May 29........ Spanishtown puinping plant at wier end of main... 417 |oennnnn.. 4.17
August 11.....f..... L 1 N 2.60 f.oooooia.s 2.60
May30........ Zimmerman pipe lineatdam....... ... .iiiiifeeiaacaiaaaa. 1.40 1.40
August 14.....|. PO s [ D, P, R PPN 1.20 1.20
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Discharge measurements of canals between the Riverside Narrows and the Auburndale bridge
having their source in the Santa Ana River, 1905.

Date. Location. ) Discharge.

Sec.-ft.
0.00

.00
4.10
.00
5.60
5.40
1.40
.30
2.30
1.7

........ Santa Ana River, Auburndale Bridge..................... 63. 60
Do........ Santa Ana River, Auburndale Bridge, including ditches.. .
September 22..| Santa Ana River, Auburndale Bridge...cecoicaiiiiiianna. . 57.00
Do.coenn.-. “Santa Ana River, Auburndale Bridge, including ditches

. MISCELLANEOUS MEASUREMENTS IN SANTA ANA RIVER DRAINAGE BASIN.

The following is a list of miscellaneous discharge measurements made in the Santa Ana
River drainage basin during 1905:

City Creek near Highlands, Cal.—This stream is a tributary of Santa Ana River. A meas-
urement was made September 23 by W. B. Clapp in diversion canal at mouth of canyon.
Measurement made over weir.

Discharge, 1.16 second-feet.

" Chino Creek near Rincon, Cal.—This stream is a tributary of Santa Ana River. The fol-
lowing measurements were made during 1905 at the wagon bridge at Rincon road crossing,
one-fourth mile above junction of Chino Creek with the Santa Ana river.

February 24: Width, 16 feet; ‘area, 22 square feet; mean velocity, 2.09 feet per seoond
discharge, 46 second-feet.

April 17: Width, 7 feet; area, 5.6 square feet mean velocity, 4.64 feet per second dis-
charge, 26 second-feet.

May 16: Width, 5 feet; area, 4 square feet; mean velocity, 4.25 feet per second; dis-
charge, 17 second-feet.

June 6: Width, 4 feet; area, 1.7 squa,re feet; mean velocity, 3.53 feet per second; dis-
charge, 6.0 second-feet.

July 29: Width, 2 feet; area, 0.4 square foot; mean velocity, 2.75 feet per second; dls-
charge, 1.1 second-feet.

September 21: Width, 3 feet; area, 2 squa.re feet; mean velomty, 0.95 foot per second;
discharge, 1.9 second-feet.

Cable Canyon Creek near Glen Helen, Cal.—This stream is a tributary of the Santa Ana
River. A measurement was made July 13 by K. Sanborn. Measurement made over weir.

Discharge, 1.66 second-feet.

Devil Canyon near Irvington Station, Cal.—This stream is a tributary of the Santa Ana
- River. A measurement was made July 13 by K. Sanborn at the mouth of the canyon, 100
feet below head of M. L. & W. Co.’s ditch.
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Discharge, 1.26 second-feet.

East Twin Creek near Arrowhead S}mngs, Cal.—This stream is a trlbutary of the Santa .
Ana River. A measurement was made September 23 by W. B. Clapp at the mouth of the
canyon. Measurement made over weir.

Discharge, 0.54 second-foot. .

Lytle Creek near Rialto, Cal.—ThiS stream is one of the principal tributaries of the Santa
Ana River. A measurement was made June 16 by K. Sanborn at the head of Fontella Devel-
opment Company’s canal at the mouth of the canyon. Measurement made over weir.

Discharge, 23 second-feet.

Mill Creek near Mentone, Cal.—This stream is one of the prmmpal tributaries of the
Santa Ana River. The following measurements were made during 1905:

At road crossing between Mentone and Santa Ana Canyon, April 14: Width, 16 feet;
area, 11.2 square feet; mean velocity, 4.11 feet per second; discharge, 46 second-feet. This,
is waste water and does not include water diverted by Crafton Zanja. ,

At head of Crafton Zanja, September 23: Width, 7.7 feet; area, 4.7 square feet; mean
velocity, 4.33 feet per second discharge, 20 second-feet.

Morton Canyon Creek near M entone, Cal—This stream is a small tributary of Santa Ana
River. A measurement was made September 22 by W. B. Clapp at the mouth of the canyon,
500 feet above its junction with Santa Ana River.

‘Width, 0.8 foot; area, 0.096 square foot; mean velocity, 1.67 feet per second; discharge,
0.16. second-foot.

Plunge Creek near East. Highlands, Cal.—This stream is a tributary of the Santa Ana.
River. The following measurements were made during 1905:

At road crossing Orange avenue between Redlands and Highlands, April 15: Width, 16.
feet; area, 5.1 square feet; mean velocity, 1.94 feet per second; discharge, 9.9 second-feet.

At cement ditch at the mouth of the canyon, September 22: Width, 2 feet; area, 0.6
square foot; mean velocity, 1.67 foot per second; discharge, 1.0 second-foot.

Redlands tunnel near Mentone, Cal.—This is developed water from tunnel in the bed of the
Santa Ana River at the mouth of the canyon. A measurement was made September 22
over weir at the mouth of the tunnel.

Discharge, 1.1 second-feet.

Santa Ana River near Redlands, Cal.—A measurement of this stream was made at the road
crossing at Orange avenue between Redlands and Highlands April 14.

Width, 55 feet; area, 34 square feet; mean velocity, 2.35 feet per second; discharge, 76
second-feet. ,

Santa Ana. River near Rincon, Cal.—The following measurements were made during 1905
at the Rincon wagon bridge, at the lower end of San Bernardino Valley, and the head of the
lower Santa Ana Canyon. These measurements, with the addition of those of Chino Creek,
show the total discharge of the Santa Ana River below all diversions in San Bernardino
Valley, and show the amount of water which is used for irrigation in the vicinity of Orange,
Santa Ana, Anaheim, and Fullerton, Cal., dlverslons being made below this point of meas-
urement.

The gage is a 1 by 4 inch timber, graduated to feet and tenths and bolted to the first caisson

- from the south end of the Rincon wagon bridge. There is no bench mark.

February 24: Width, 40 feet; area, 68 square feet; mean Veloclty, 3.01 feet per second
gage height, 3.63 feet; dlscharge 205 second-feet.

April 17: Width, 48 feet; area, 68 square feet; mean velocity, 2.53 feet per second gage
height, 3.60 feet; dlschatge, 172 second-feet.

May 16: Wldth 45 feet; area, 50 square feet; mean ve]oclty, 2.30 feet per second gage
height, 3.35 feet; dlschs,rge, 115 second-feet.

June 6: Width, 45 feet; area, 44 square feet mean velocity, 1.98 feet per second, gage
height, 3.32 feet; discharge, 87 seconid-feet.

July 29: Width, 48 feet; area, 34 square feet; mean velomty, 2.06 feet per second gage
height, 3.25 feet; discharge, 70 second-feet.
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September 21: Width, 46 feet; area, 39 square feet; mean velocity, 1.95 feet per second;
gage height, 3.33 feet; discharge, 76 second-feet.

Waterman Canyon Creek or West Twin Creek, near Arrowhead Springs, Oal.—This stream
is a tributary of Santa Ana River. A measurement was made July 13 by K. Sanborn at the
bridge on the road to Waterman’s ranch at the mouth of the canyon.

‘Discharge, 1.02 second-feet. :

SAN GABRIEL RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

‘The San Gabriel River rises in the Sierra Madre Mountains and, flowing in a southwesterly
direction through the San Gabriel and Los Angeles valleys, discharges its waters into the
Pacific Ocean near Long Beach, Cal. In the upper reaches of this basin there are numerous
tributaries, which have their source in the higher elevations of the Sierra Madre Range. The
topography in the upper reaches of this basin is rough and rugged, with deep and narrow
canyons, while on the lower elevations the country is rolling, with large areas of valley land.
The formation on the higher mountain elevation is of granite, with a light soil covering, with
sparse timber growth. As one approaches the middle elevations the covering is brush, with
scattering timber, while in the foothill country there is nothing but a growth of grass. The
gaging station on this stream is located at a point where the stream leaves the higher moun-
tains in the vicinity of Azusa. Below this point the river enters San Gabriel Valley, where
the stream has a comparatively light grade, the bed being composed of bowlders, gravel, and
sand, in which the water quickly disappears, except in times of flood discharge. The waters
of this stream again appear on the surface at the lower end of San Gabriel Valley, at the dis-
charge from the foothills, where an obstruction to the underground passage forces the water
to the surface, on which it flows for a short distance and again disappears in the sands of the
flat country below the foothills. The entire flow of this stream during the summer months
is diverted at a point about 5 miles above the gaging station and is used for power purposes
at the mouth of the canyon. From this point it is carried in ditches and used for irrigation
in San Gabriel Valley. The water is again diverted where it appears on the surface at the
lower end of this valley and is used for irrigation on the lower levels below this point. The
mean precipitation in this basin varies from 15 to 30 inches and is principally in the form of
rain. On small areas in the higher mountain elevations the precipitation is in the form of
snow, which melts in the early spring months.

SAN GABRIEL RIVER AND CANALS NEAR AZUSA, CAL.

Owing to the numerous diversions, it has been difficult to obtain accurate discharge meas-
urements at Azusa, but during 1898 the San Gabriel Electric Company completed its system,
and measurements are now obtained with greater ease and hence with greater accuracy.
The headworks of this company are located about 6 miles above the mouth of the canyon.
The water is carried around the left side by a series of tunnels and conduits, and a head of 400
feet is obtained where the electric power is generated. Weirs are placed on the conduit of
the electric company and the water is measured at this point. The capacity of the conduit
is 80 second-feet. : :

The cable and gage are located about 1 mile from Azusa. During the season of low water
for a period of from six to eight months the eanals above the station divert the entire flow and
there is no running water at the station. The total flow of the river is obtained by adding"
the daily discharge for the river to the figures for the corresponding dates for the canals.

The channel is straight for 100 feet above and 500 feet below the cable and has a width of
280 feet at high water. At low stages there are two channels having different elevations, and
accurate measurements are difficult to obtain. The bed of the stream is composed of cobble-
stones and bowlders, and the current is swift.

Discharge measurements are made by means of a cable and car. The gage is a vertical
staff. During 1905 the gage was read by Don. D. Morgan. , o

Information in regard to this station is contained in Water-Supply Papers Nos. 81, 100,
and 134 of the United States Geological Survey.

-
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Discharge measurements oy&m Gabriel River and canals near Azusa, Cdl., in 1905.
Date IB‘ | N v Gage Discharge.
e yirographar. height. |- piyer. [ Canal. | Total.
' Feet. |Sec.feet. | Sec-feet.|Sec.-feet.
February 10... E.C. La RU€....ulcimaimiriainiecaaanaaans 2.20 190 66 256
February 17...|..... do....... 3.50 560 66 626
March12......| R. 8. Hawley . 9.30 | 11,055 72 11,127
March 14. .....| W. B. Clapp. . 5.30 | 2,030 70 2,100
March 16......| R. S. Hawley. 5.80 3,225 |° 80 3,305
March 24......0..... do.. 4.20 611 54 665
Mareh'31......}..... do... 3.80 400 80 480
April13.......|..... do. 3.45 262 80
April19. ...._.[..... do. 3.30 190 80 270
May2.........|..... do. 4.12 553 80 633
May9.........|..... do. 3.50 288 80 368
June5.........|..... do..... 2.91 | 97 80 177
June 23. W.B.ClaDD « «eciadeeameeeeaeeeeaaen 2.60 | 41 84 125
July 5. ... Hawley and CIaqp. .......... 2.28 17 85 102
Nnovember 4. .. W.B.Cla,pp....i.. J I PP 00 30 30
Daily gage height, in yeet, of San Gabridl River near Azusa, Cal., for 1905.
Day. ¥ Jan. | Feb. | Mar. | Apr. | May. | June. | July.
0 0 2.1 | ¢3.8 3.1 2.95 2.4
0 2.6 2.1 | e¢3.75| 3.7 2.95 2.35
0 5.5 2.1 a3.75 3.4 2.95 2.35
0 a4.75 2.1 3.7 3.3 1 2.9 2,35
0 4.0 2.3 | e3.7 3.2 2.9 2.25
0 3.0 2.3 | a3.65| 3.2 2.9 2.25
0 2.7 1.7 | 23.65| 3.2 2.85 2.2
0 2.5 1.7 | e3.6 4.0 2.85 2.15
0 2.3 1.65 | a3.6 3.6 2.85 2.15
0 2.2 1.65 | @3.551 3.5 2.8 2.15
0 2.0 1.7 | a3:55| 3.4 2.8 2.55
0 1.9 9.3 | ¢3.5 3.4 2.8 2.15
0 1.8 | ¢7.3 | 3.5 3.3 2.8 2.15
0 .18 5.3 3.45| 3.3 2.8 2.1
0 a3.0 4.7 | e3.4 3.3 | 2.7 2.1
0 3.5 | 5.8 a3.4 3.3 2.7 2.05
0 a3.5 51 | 3.4 3.3 2.7 2.0
0 8.1 |. 48 | ¢3.35| 3.3 2.7 1.9
0 3.0 4.7 3.3 3.3 2.65 1.8
0 2.8 4.4 3.3 3.2 2.6 1.5
0 2.7 | 43| 33| 32| 26| (®
1.55 | 2.5 4.2 3.3 3.2 2.6 [ieenn--
0 2.4 | 42 3.2 3.2 2.6 |ioeeaon
0 2.3 4.2 3.2 3.15| 2.6 |........
0 2.2 4.2 3.2 3.1 2.55 |.ooloenn
0 2.2 | e4.2 3.2 3.1 2.55 |eeeennnn
0 2.2 .| a4 3.1 3.1 2.55 |ooeenen
0 2.2 | ¢4.0 3.1 3.1 2.5 leen..-
[/ R T 4.0 3.1 3.1 2.45 . .....
[ R PO a3.9 3.05| 3.05| 2.45|........
[ N PO 3.8 feeooieo- -3 O R

NoTE.—Gage washed out on Marc]

a Estimated.

March 12 and April 19. <
IRR 177—06_—8

b Dry from July 21 to December 31.
h 12; replaced April 19. Gage heights taken with a level between
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Station rating table for San Gabriel River near Azusa, Odl., from February .to March 11, 1905.

pogs, | Discharge. nangs, | Discharge: 1ang?. | Discharge. popge | Discharge.
i . Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Secondfeet.|| Feet. |Second-feet. . :
! _ 1.10 0 2.50 207 || 360 | 610 4.70 1,620 i
! . 150 55 2.60 231 370 | - 670 4.80 1,750 !
1.60 65 2.70 259 3.80 730 4.90 1,900 i
L0 -8 2.80 289 3.90 800 5.00 2,050
71,80 8 290 | . 820, 4.00 870 5.10 2,220
R A1 T RS 11§ 3.00 |0 351 4.10 | 950 || 520 |. 2,390 | ;
: 2.00 115 3.10 | , 39 420 . 1,040 5.30 - 2,570 S
[ 210 130, 3.20 430 4.30 1,140 5.40 2,750 o
; 2.20 147 3.30 470 440 | . 1,250 5.50 | . 2,940 :
i 2.30 165 || - 3.40 513 4.50 1,370 . !
2.40 - 185 3.50 560 4.60 1,490

NoTE.—The above table is applicable only for open-channel conditions. It is based on discharge
measurements made during first part of 1905; 1904 table applies from January 1 to February 1,inclusive.

Station ratmg table for San Gabrid RiM mt;roﬁ Azusa, Cdl., from March 12 to December 31,
1905. : :

Nom —The above ta.ble is a,pplica.ble only tor open-cha,nnel conditlons. It 1s based on 11 dxschargﬂ o
' measurements made during 1005, ‘

, hgig S |Discharge, hgi;ﬁ. Discharge. hg%ﬁ_ Discha,rge.i hﬁ; S -| Discharge. 3
| B ) N i
f Fegt. Second-feet.|| - Feet. ‘|Second-feet.| Feet. . Sécond—feet.l * Feet. |Second-feet.

; . = 170 | 1. 3.20 1170 4.70° 1,040 6.40 - 4,499

| : 18 | 25 3.30 202 4.80 1,160 || - 6.60 4,951 B

: 1.90 4.5 3.40° 237 4.90 -1,300 6.80 | 5,403 . ]
! 2.00 7 3.50 273 5.00 | 1,460 7.00 5,855 [
; 2.10 10 3.60 | - 31 510 | 1,640 7.20. | 6,307 i

: , 2.20 14 ©3.70 351 5.20 1,830 7.40 6,759 o
‘ 2.30 18 3.80 304 5.30 |- 2,030 7.60 7,211 : |
‘ 2.40 % 3.90 441 5.40 " 2,248 7.80 | - 7,663 |
. 2.50 32 4.00 492 5.50 2,470 | - 8.00 8,115 |
! 2.60 4 4.10 . 550 5.60 2,695 8.20 8,567 i
P 2.70 55 4.20 616 5.70 2,920 8.40 | 9,019 :
L . 2.80 7 4.30 687 5.80 -3,145 8,60 9,471

; o ‘ - 2.9 00 - 4.40 762 || 5.90 3,370 8.80- 9,023

E 3.00 | 13 4.50 8 6.00 3,605 9.00 10,375

4 3.10 140 4.60 fes | 620 | 4047 9.20 10,828

i

i
i
:
b
e
i
¢
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Daily discharge, in second:feet, of San Gabriel canals near Azusa, Cal., for 1905.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
30 34| 67 80 80 80 8 55 34 30 29 50
23 67| 67 80 80 80 8 54 33 29 29 47
21 70 67 80 80 80 86 54 32 28 29 45
Y S 20 78 67 80 8 80 85 53 33 28 29| 44
L, 19.5 68| ‘0| 8| 8| 8| 8| 52| 34| 28 29 4“4
i T 19 78 7| 8 80 80 86 50| 35 28 32 42
S 18.5 69 2] 8 80 80 8| 47 3¢ 28 44 42
8eereacanaanss 18.5 86 72 80 48 80 85 46 33 281 9 41
T 41 74 72| 8 80 80 85 45 32 2 53 39
(| NN 59 66 72 & 80 8| - 8 45 32 27 42 37
L § PO 40 66 72 80 8| 78 71 6| 32 27| 38} 37
S R 35 66 72 8| 8| 73 74| 4| 32| 27| 36| 87
13eeienennnnnnn. 31 66 0 80 80 76 75 44 32 28 36 38
Meeininennnnnen. 29 66 70 80 80 76 74 43 31 29 3¢ 39
|1 T 27 66 79 80 80 0 74 43 31 29 34 39
16ceeesiomannn 30 67| 8| 8 80 78 74 42 30 29 45 39
| AU 30 66| 80 80 80 78 74 41 31|- 30| 53 39
[T 28 68 éo 80 80 78 74 40| 31 30 43 39
OO 28 69| 7| 8| 8| 78| 7| 41| 30| 30| 40| 38
b\ I 27 68] 80 80 80 78 73 4 29 29 42 16
D 55 68| so| s | so| 78| 7| 40| 2| 2| 4| 4
. I 67 | 68 80 80 88 69 40 28 31 39 39
D2 T 67 68 5 0 80 84 68 39 30 32 38 38
DT S 57 67| 54| so| 8| s| 7| 38| 30| 81| 3|
D S 46 68 69 80 80 84| . 64 38 30 30 37 38
. S 4 67 80 80 8| & 62 36 2 2 37 38
b1 AU 40 67| 8| 8| 8| 8| 64| 3| 30| 2| 97| 38
. T 38 67| 80| 8| 8| 84 62| 35 31 28 87 38
20 iennns 37 |o...... 80 80 80 84 60 34 32 28 62 37
(. 6 |eeon... 8| 80| 80 84 68 33 31 29 53|, 37
Bleceeeeennnnns 34 | 80 |....... 80 |..ne... 56| 33 |....... 28 |....... 38
Estimated monthly discharge of San Gabriel River @ near Azusa, Cal., for 1905.
[Drainage area, 222 square miles.] ’
Discharge in second-feet. Run-off,
Totalin [g 27 ]

Month. Meximum.| Minimum. | Mean. | 8cre-feet. %%(;E(Exgere: th
January......oceeeiiinnian.. 108 18.5 36.6 2,251 0.165 0.190
February.....coovvevracauanea. 3,010 34 466 25, 880 2.10 2.19
March..cocveeneecenaennnnanen 11,130 142 1,222 75,140 5.50 6.24
ADPril..eeiiiiiieiianenane, 474 206 329 19,580 1.48 1.65
MY eeeeanraeanraaaaennns 540 193 278 17,000 1.25 L4
JUDG et meeeeiaeaeeaeaas 182 63 139 8,271 .626 .698
JULY e eeeeeeeee e eeeeeea 109 56 83.0 5,103 .374 .431
AUguSt. el 55 33 42.8 2,631 .193 .222
September..................... 35 28 31.4 1,869 L141 .157
(077 S S 32 27 28.8 1,771 .130 .150
November............iveeennn. 97 29 4.7, 2, 660 .201 .224
December...........o.o.o..... 50 37 40.1 2,466 .181 .209

The Year................ 11,130 18.5 2,284 164,700 1.03 13.90

a Includes water in canal.
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MISCELLANEOUS MEASUREMENTS IN SAN GABRIEL RIVER DRAINAGE BASIN.

The following is a list of miscellaneous discharge measurements made in the San Gabriel
River drainage basin during 1905:

Baldwin ditch near El Monte, Cal.—This ditch diverts water from the Rio Hondo River
and is used for irrigation of land in the vicinity of the Old Mission. A measurement was
made October 6 by W. B. Clapp at Old Mission Bridge, 4 miles below El Monte, Cal.

Width, 1.2 feet; area, 1.4 square feet; mean velocity, 2.14 feet per second; discharge, 3.0
second-feet.

Cate ditch near El M onte, Cal.—This ditch diverts water from the San Gabriel River and
is used for the irrigation of land in the vicinity of Rivera, Cal. A measurement was made
October 6 by W. B. Clapp in flume at road crossing near county road between E1 Monte and
Whittier and about 5 miles below El Monte.

Width, 4 feet; area, 7.7 square feet mean velocity, 1.45 feet per second; discharge, 11.2
second-feet.

Ranchito or Standerford ditch near El Monte, Cal.—This ditch diverts water from the San
Gabriel River and is used for the irrigation of land in the vicinity of Rivera and Downey,
Cal. A measurement was made October 6 by W. B. Clapp 25 feet below head-gate and

~about 5 miles below EI Monte, Cal.

Width, 11.8 feet; area, 11 square feet; mean veloclty, 1.42 feet per second; discharge,
15.6 second-feet.

Los Nietos or Banta ditch.—This ditch diverts water from the San Gabriel River and is-
used for the irrigation of land in the vicinity of Los Nietos,Cal. A measurement was made .

October 6 by W- B. Clapp 100 feet below head-gate of Ranchito ditch.

Width, 18 feet; area, 14.8 square feet; mean velocity, 1.14 feet per second; discharge,
16.8 second-feet.

Rio Hondo near El Monte, Cal.—This stream constitutes one branch of the San Gabriel

"River. A measurement was made October 6 by W. B. Clapp at Old Mission Bridge, 4

miles below El Monte ;md below the diversion of the Baldwin ditch.

Width, 13 feet; area,, 12 square feet; mean velocity, 1.75 feet per second; dxscharge, 21
second-feet. .

Rincon ditch near Bl Monte, Cal.—This ditch diverts water from the San Gabriel River
2 miles below Southerfp Pacific Railroad bridge and is used for irrigation of land in the
vicinity of Rincon, Cal. A measurement was made October 6 by W. B. Clapp at road cross-
ing, one-half mile east of the Durfee ranch.

Width, 6 feet; area, 3.2 square feet; mean velocity, 1.06 feet per second; discharge, 3.4
second-feet.

Sheep Creck ditch near El M onte, Cal.—This ditch diverts water from Sheep Creek a trib-
utary of San Gabriel River. A measurement was made October 6 by W. B. Clapp in flume
at road crossing, 1 mile east of Durfee ranch.

Width, 3 feet; area, 2.1 square feet; mean velocity, 2.19 feet per second; dlscharge, 4.6
seéond—feet.

Santa Anita Creck near Sierra Madre, Cal.—This stream is a tributary of the San Gabriel
River. A measurement was made October 23 by W. B. Clapp at the mouth of the canyon
above Baldwin diversion.

Width, 3 feet; area, 1.0 square foot; mean velocity, 1.50 feet per second discharge, 1.5-

second-feet.
San Gabriel River near El Monte, Cal.—A measurement was made of thls stream on Aprl]
13 by R. S. Hawley at wagon bridge, 2 miles east of El Monte, Cal.

Width, 56 feet; area, 20 square feet; mean velocity, 2.35 feet per second; discharge, 47
second-feet.

S
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LOS ANGELES RIVER DRAINAGE BASIN.
‘ DESCRIPTION OF BASIN,

The Los Angeles River is formed by the Tujunga, Pacoima, and other small creeks which
have their source in the Siarra Madre Range of mountains to the northeast of the city of Los
Angeles. These streams léavée the mountains at a point about 25 miles above the city and
enter the comparatively ﬂat ccountry of San Fernando Valley, where, except in times of
excessive flood, the waters disappear in the sand and gravel washes of the valley. These
waters again make their appearance at the lower end of this valley, where a secondary range
of hills, extending from east to west, forces the waters to the surface in what isknown asLos
Angeles River. Below thi§ point the river discharges through the flat country of Los Angeles
Valley, finally entering the Pacific Ocean near the town of Long Beach, Cal. During the
summer months the entire flow of Los Angeles River is diverted at a point about 5 miles
above Los Angeles for the supply of the city, and only a small amount of water passes this

" point except during flood |discharge of the river. The topography is rough in the upper

reaches of this drainage basin, the streams discharging in deep, narrow canyons. In this
portion of the drainage basin the formation is of granite, with good soil covering and light
timber and heavy brush growth. There is a considerable area of foothill country within this
basin, lying between the base of the Sierra Madre Range and Los Angeles Valley, which has
a light covering of brush al;id grass. The soil of San Fernando Valley consists principally of

river wash, coarse sand, and gravel, except along the base of the mountains and foothills,

where the soil is of good depth and is under a high state of cultivation. The soil of Los
Angeles Valley, below the clty of Los Angeles, consists of a light sandy loam and is under a
high state of cultivation. | The mean precipitation throughout this basin is from 15 to 30
inches and falls in the formi of rain, except on small areas on the higher mountain elevations.

MISCELLANEOTUS MEA;SUREMENTS IN LOS ANGELES RIVER DRAINAGE BASIN.

The following is a list of ﬁliscellaneous discharge measurements made in Los Angeles River
drainage basin during 1905

Arroyo Seco near Pasadena, (Cal.—This stream is a trlbutary of Los Angeles River. The
following measurements were made on this stream during 1905 by W. B. Clapp:

At mouth of canyon, 5 miles above Pasadena, Cal., April 11: Width, 13.5 feet; area, 8.1
square feet; mean velocity, 2.11 feet per second; discharge, 17.1 second-feet.

At Devils Gate, 3 miles above Pasadena, Cal., April 11: Width, 8 feet; area, 8.7 square
feet; mean velocity, 1.44 feet per second; dlscharge, 12.5 second-feet.

At point 1,000 feet above submerged dam of Pasadena Land and Water Compa,ny, at
Pasadena, Cal., April 11: Wldth 8 feet; area, 2 square feet; mean velocity, 1.30 feet per
second; discharge, 2.6 secand-feet.

At sycamore grove, near Morgan’s south line, Los Angeles, Cal., by J. B. Lippincott,
October 27: Width, 1.1 feet; area, 0.16 square foot; mean velocity, 0.64 foot per second;
discharge, 0.10 second-foot. .

At sycamore grove, 600 feet above Morgan’s south line, October 27: Width, 1.2 feet;
area, 0.20 square foot; mean velocity, 1.14 feet per second; discharge,0.23 second-foot.

Big Tejunga Creck near Sunland, Cal.—This stream is a tributary of the Los Angeles
River. The following measurements were made during 1905 by R. S. Hawley:

At mouth of canyon, 1 lmjle above Sunland, Cal., April 12: Width, 25 feet; area, 13.7
square feet; mean velocity, 4.45 feet per second; discharge, 61 second-feet.

At Southern Pacific Company’s railroad crossing near Pacoima, Cal., April 12: Width,
25 feet; area, 10.3 square feet mean ve]oclty, 2.82 feet per second; dlscharge, 29 second-
feet.

Two miles below Southern Pacific Railroad bridge at Pacoima, Cal., April 12: No dis-
charge

.
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Little Tejunga Creek near Sunland, C'al—This stream is a tributary of Los Angeles River
and discharges into Big Tejunga Creek below Sunland. A measurement was made April 11
by R. S. Hawley at mouth of canyon two-thirds of & mile above the junction with Big
Tejunga Creek.

Width, 6 feet; area, 1.6 square feet; mean velocity, 2.06 feet per second; discharge, 3.3
second-feet.

Pacoima Creek near Fernando, Cal.—This stream is a tributary of Los Angeles River.
The following measurements were made during 1905 by R. S. Hawley:

At mouth of canyon, 5 miles above Fernando, Cal., April 12: Width, 20 feet; area, 7.3
square feet; mean velocity, 4.11 feet per second; discharge, 30 second-feet.

At Southern Pacific Railroad bridge, 1 mile east of Fernando, Cal., April 12: Width, 10
feet; area, 6.2 square feet; mean velocity, 2.84 feet per second; discharge, 17.6 second-feet.

Three miles below Southern Pacific Railroad bridge, near Fernando, Cal., April 12: No
discharge.

MISCELLANEOUS MEASUREMENTS ON LOS ANGELES RIVER.

The following measurements were made on Los Angeles River at Los Ange]es, Cal., during
1905:

At Fourth Street Bridge—March 13: Width, 120 feet area, 446 square feet; mean veloc-
ity, 10.15 feet per second; discharge, 4,525 second-feet.

At Huron street—April 12: Width, 38 feet; area, 20 square feet; mean velocity, 2.15 feet
per second; discharge, 43 second-feet.

At N 'mth Street Bridge.—April 12: Width, 13 feet; area, 5.8 square feet mean velocity,,

2.19 feet per second; discharge, 12.7 second-feet.

During the summer of 1905 measurements were made to determine the amount of water
diverted by the city of Los Angeles for domestic supply and also to determine the amount of
water which passes the city’s diversion point. The amount of water diverted for the city’s
supply is shown in measuremaents made in the 44-inch conduit and the main supply conduit.
The amount of water discharging in the river below these points of diversion is shown by
measurements made at Huron street. The following measurements were made during 1905
at these points:

Measurements on Los Angeles River in Los Angeles.

t.
sdinch sﬁ%m Huron stree
Date. conduit contf it | widtn. . Mean Dis-

Area.

discharge. | gigehgrge. _| velocity. | charge.

Sec.-ft. Sec.ft. Feet. Sq. ft. |Ft.per sec.| Sec.ft.

May 15, e 42 11 24 7.2 -1.47 10.6
JUNe 22, . e - 38 9.9 16 3.2 1.03 3.3
July 28. .ol 37 8.4 6 2.2 L77 4.6

September 19. ... ..o, 35.3 8.7\ 6 2.2 1.55 3.4 -

bee e
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MALIBU CREEK DRAINAGE BASIN. -
DESCRIPTION OF BASIN,

Malibu Creek rises in the Santa Monica Mountains and enters the Pacific Ocean about 15
miles above the town of Santa Monica. This stream is formed by Triunfo and Las Vir-
genes creeks, which drain the northern portion of the Santa Monica Range and the lower
foothill country to the north. The formation throughout this basin is shale; sandstone,
and conglomerate, with good soil covering. Thereis a sparse growth of timber on the higher
elevations, but a greater portion of this area has a covering of brush and grass used exten-
sively for pasturage, with limited areas of cultivated land for the raising of grain. A reser-
voir has been constructed on the upper reaches of the Triunfo Creek and the waters are
used for irrigation within the basin during the summer months. This reservoir covers an
area of about 300 acres when filled. :

The mean precipitation in this basin amounts to about 25 inches and falls wholly in the
form of rain. -

MALIBU CREEK NEAR OALABASAS, CAL,

This station was established November 29, 1901, by S. G. Bennett. It is located at
- Chapman’s ranch, 40 miles from Los Angeles, by wagon road, and 8 miles southwest of Cala-
basas, about one-fourth mile below the mouth of Las Virgenes Creek.

The channel section is poor and subject to change during high water, but is at the only
point where an observer could be secured. The excessive cost of visiting the station has
+ made it impossible to obtain as many meter measurements as desired, but the observer is
instructed to take float velocities at various gage heights, and these data, with cross sec-
tions and slope, are used in addition to meter measurements for computing discharges for
use in constructing rating curves and tables. The estimated discharge is a rough approxi-
mation only.

The channel is straight for about 600 feet above the station and curved for about 300

feet below. The current is swift. Both banks are high. The right bank is rocky, and
the bed of the stream is composed of rock and gravel.
, The initial point for soundings is on the right bank. The gage rod is a vertieal staff
fastened to an alder tree on the right bank. During 1905 the gage was read by J. G. Chap-
man. The bench mark is a cross on a small projection on a rock bluff about 10 feet south-
west of the gage rod; elevation, 5.43 feet above the datum of the gage.

Information in regard to this station is contained in Water-Supply Papers Nos. 100 and
134 of the United States Geological Survey.

Discharge measurements of Malibu Oreek near Calabasas, Cal. , in 1906.

Width. Area of Mean Gage Dis-

Date. Hydrographer. section. | velocity. | height. | charge.

: Feet. | Sq.ft. |Ft.persec. Feet. Sec.-ft.
April20....... R.S. Hawley.ueceraeeieaaaaaanannnn 9 6.2 1.5 0.9 9.3
May12........|..... 4 Lo Y 9 6.3 1.35 .82 8.5
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Daily gage height, in feet, of Malibu Creek near Calabasas, Cal., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.2 | 1.2 | L1 | L5 08| 06| 05| 05| 05| 0.4 | 045 0.5
1.2 | 1.3 | L1 | 125 .8 .6 .5 5| .5 .4 45 .5
1.2 | 1.6 | 1.1 | 12 .8 .6 .5 Bls 4 45 .5
1.2 | 2.8 L1 | 12 .8 .6 .5 5| .5 4 .45 .5
1.2 | 18| L1 | L2 .8 6| 5| 5| .5 4| 85| B
1.2 | 21| L1 |.1.25 .8 .6 .5 5| .5 4 .55 .5
1.2 | 1.3 | L1 | L25| 13 .6 .5 5| .5 .4 .55 .5
12 | L2 | 1.1 | 125 .9 .6 .5 5| .5 4 .55 .5
1.2 | L15( L1 | 12 .9 .6 .6 5| .5 .4 .55 .5
L2 | L15| 11 | 1.2 9 6| 6| 5| 5| .4 55| .6
1.2 | L15( 1.0 | L2 .9 .6 .6 5| .45 .4 | .55 .6
1.2 | 115 7.6 | 1.1 .9 .6 .6 Blo4a5| 4 .6 .6
1.2 | 115 4.2 | 1.25 .9 .6 .6 5| .45 .4 .6 .6
1.2 | L1 | 325 1.0 .7 .6 .6 5| .45 .4 .6 .6
1.2 |.11 | 3.25| 1.0 7 .6 .6 5| 45| .4 6| .6
1.2 | 1.8 | 475| 10 .7 .6 .6 510 .45] .4 .6 .6
1.2 | 1.65| 3.55| 1.0 7| .6 .6 5| 45| .4 .6 .6
1.2 | 1.55| 2.8 .9 .7 .6 .6 5| .4 .4 .6 .6
1.22| 1.4 | 2.5 .9 .7 .6 .6 -3 IV ' .6 .6
1.25| 1.3 | 2.4 .9 7 .6 .6 5| .4 .4 .6 .6
1.3 | 1.2 | 247 .9 7 .6 .6 5| .4 .4 .6 .6
1.24| 1.2 | 2.3 .9 a0 e .6 5| .4 .4 .6 .6
1.2 | L15] 2.2 .9 7 .6 .5 5| 45| .4 .6 .6
L2 | L1 | 22 .9 7 .6 .5 5 45| .4 .6 .6
1.2 | 11| Lo .9 7| s N 5| 45| .4 .6 .6
1.2 | 1.1 | 16 .9 7 .5 .5 5| 45| .4 .5 .6
1.2 | L1 | 14| .9 7 .5 .5 5| 45| .4 .5 .6
12 | 1.1 | 155 .8 .6 .5 .5 N TN .5 .6
1.2 |eeo.... 1.7 .8 .6 .5 .5 5| 45| 45| .5 .6
1.2 [eeo.... 1.7 ] .6 .5 .5 5| 45| .45 .5 .6
1.2 |eee.... 1.55 [oo.... N3 PO, .5 .3 P 45 |e..... .6

|
!
i
\
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Estimated monthly discharge of Malibu Creek near Calabasas, Cal., for 1905.

[Drainage area, 97 square miles.]

Discharge in second-feet. I Run-off.
: Total in

Mon. Maximum. | Minimum. | Mean. acre-feet. %ﬁi%%ugeﬁ: iuDigI(’:{;llés.
January... . ....oc.oiiiiiiiio.. 10 5 5.4 332 0.056 - 0.065
February.... 560 2 36.1 2,005 .372 .387

6, 800 1 484. 29,760 | 4.99 5.75
41 8 14.4 857 .148 165
24 4 7.3 449 .075 .086
4 3 3.8 226 .039. | .044
3 3 3.0 184 .031 .036
3 3 3.0 184 .031 .036
September. .. 3 1 2.1] 125 .022 024
October. ......ooooieeeae... 2 1 1.1 68 .011 .013
November....................... 4 2 3.6 214 L0387 |- .041
December....................... 4 3 3.7 228 .038 .044

Theyear.................. " 6,800 1 47.3 34,630 .488 6.69

NoTE.—The estimated monthly dischargé is only an approximatioh.
TRIUNFO CREEK NEAR CALABASAS, CAL.

This station is located 8 miles southwest of Calabasas, Cal., about one-half mile above
the mouth of Las Virgenes Creek.

The channel section is poor and subject to change during high Water, but is at the only
point where an observer could be secured. The excessive cost of visiting the station has
made it impossible to obtain as many meter measurements as desired, but the observer is
instructed to take float velocities during floods at various gage heights, and these .data,
with cross sections and grade of stream, are used in addition to meter measurements for
computing discharges for use in constructing rating curves and tables. The estimated
discharge from this stream is a rough approximation only.

The channel is straight for about 400 feet above and 800 feet below the station, and
the water is swift. Both banks are high and rocky. The bed of the stream is composed
of gravel and sand and is shifting.

The initial point for soundings is on the right bank. .The gage rod is a vertical staff
bolted to rock cliff on right bank. During 1905 the gage was read by J. G. Chapman.
The bench mark is a cross on a point of rock 3.5 feet above the bed of the ereek on the
right bank; elevation, 4.53 feet above the datum of the gage.

Information in regard to this section is contained in Water-Supply Papers Nos. 100 and
134 of the United States Geological Survey.
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v chharge measuremem.s o Triunfo Oreck near Odalabasas, Cal., in 1905.

Date, - ' Hydrographer. | Width. ;‘;ﬁef'o;f. ’vélf‘oecailéy. hgia ) chI;'ir‘s:e‘ :
Feet. | Sq.ft.. |Ft.persec| Feet. -| Secft.
15 7.1 1.13| .1.60 8.0
17| . 63 1.13 1.4 7.1
: Daily gage height, in feet, of Triunfo Creek near Calabasas, Cal., for 1905.
T
Day. Jen. | Feb. | Mar. | Apr. | May. | June. |.July.
0.5 | 13 1.3 1.0
5| s, | 13 ‘LY
.5 1.5 Jo1s 1.1
.5 1.5 |o.on: ..l 13- 1.1
B s | 1.3 11
.5 1.5 [eeeeead] 18 11
.5 1.6 14| 13 1.1
.5 1.6 8] 13 1.1
.5 1.6 4] 1.3 1.2
45 156 |........ 1.3 1.2
45 L5l 1.25 1.2
60 | 15 l........ 1.25 1.2
2.55| 1.5 |........] 125 1.2
2.15| 15 1.2| 1.2 1.2
2.05] 15 12| 125 1.2
33| 15 12| 12 1.2
3.1 1.5 12| 1.2 12
2.6 | L5 | . 12| L2 1.2
2.25 | 1.4 1.2 12 1.2
1.2 1.4 120 1.2 1.2
1.2 | L4 12 12| 12
L2 | 14 1.2 L2 1.2
1.1 L2l L2 | o1a
2.2 1.2 L2 1
1.6 1.2 1.0 1.1
1.4 1.3} 1.0 1.1
1.4 13| 1.0 1.1
1.3 |oeeeen.s 1.3| L0 11"
14 fieenaen. 1.3 L0 1.1
L5 N U 1.3 10 1.0
14 feeeenon 1.3 |oeennen. 0.0

*Nom.;—Creek dry Jan 2 to Feb. 1, Apr. 23 to Ma,y'G, May. 1()—13, Aug. 1 to Dec. 31,

i
t
3
i

e g et
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Estimated mondhly discharge of Triunfo Creek near Calabasas, Cal., for 1905.

[Drainage area, 72 square miles.]

Discharge in second-feet. Run-off.
. Totalin |,
Month. Maximum.| Minimum. | Mean. acre-—feet. %ﬁgggﬁg legcfl% .
0 0 0.0 0 0.0 = 0.0
410 0 26.2 1,455 .364 .379
5,000 1| 383.0 21,700 4.90 5.65
40 0 11.2 - 666 .156 .174
6 0 1.0 61 014 .016
2 1 1.3 7 018 .020
1 0 .97 60 |- 013 .015.
0 0 .0 0 0 .0
0 0 .0 0 0 .0
0 0 .0 0 0 .0
0 0 .0 0 0 .0
0 0 .0 0 0 .0
5,000 o| 328 24,020 455 6.25

'NoteE.—The estimated monthly discharge is only an approximation.

SANTA CLARA RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

The Santa Clara River rises in the Coast Range in the northwestern part of Los Angeles
County and flows in a westerly direction, discharging its waters into the Pacific Ocean
near Ventura, Cal. It has numerous tributaries from the north, all of which are torrential
in their character, having a heavy discharge during the winter months. This stream has
a comparatively flat grade, flowing over a sandy and gravelly bed, into which it sinks
during a greater portion of the year. At numerous points along its course the water rises
to the surface during the summer and flows for a short distance, again disappearing in
the sand. At points where the waters make their appearance on the surface numerous
diversions are made for irrigation along the valley, where the soil is deep and is under the
highest state of cultivation, this being especially the case on the lower reaches of the river
below the town of Santa Paula. The principal tributaries of this stream are Piru Creek,
Sespe Creek, and Santa Paula Creek, all of which produce a very heavy flood discharge
of short duration during the rainy season, but during the summer months have a light
discharge. On the upper reaches of the principal tributaries of this stream the topography
is rough and broken, the streams discharging through deep canyons. This is especially
noticeable on the Sespe Creek. On the upper reaches of the main stream the country is
rolling and has a sparse covering of timber with a considerable growth of brush and grass,
and is used extensively for pasturage. 'The formation is of shale, sandstone, and conglom-
erate throughout the entire basin. The precipitation is extremely light in the upper
reaches of this basin, but increases on the lower reaches nearer the Pacific Ocean and
falls in the form of rain.

MISCELLANEOUS HEASUREHENTB IN SANTA GLAB.A RIVER DRAINAGE BASIN.

- The following is a list of miscellaneous dlscha.rge measurements made in the Santa Clara
River drainage basin during 1905:

Camados ditch near Camulos, Cal.—This ditch diverts water from the Santa Clara River
1 mile above Camulos, Cal. The water is used for the irrigation of land at Camulos. A
measurement was made October 19 by W. B. Clapp in a flume about 1,000 feet below the
head of the canal.
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Width, 3.5 feet; area, 3.5 square feet; mean velocity, 2.17 feet per second; discharge, 7.6
second-feet. o

Farmers’ canal near Santa Paula, Cal.—This canal diverts water from the Santa Clara
River at a point 1 mile above Santa Paula, Cal. The water is used for irrigation of land
between Santa Paula and Saticoy, Cal. A measurement was made October 21 by W. B.
Clapp in ftume 200 feet below where canal crosses Santa Clara River, a,bout 1 mile above the
town of Santa Paula, Cal.

Width, 4 feet; area, 4.8 square feet; mean velocity, 1.50 feet per second; discharge, 7.2
second-feet.

Grees ditch near Santa Paula, Oal —This ditch diverts water from the Santa Clara River

about 1 mile above the town of Santa Paula, Cal. The water is used for the irrigation of -

land between Santa Paula and Saticoy. A measurement was made on October 21 by W. B.
Clapp at a point 200 feet below head of ditch and about 1 mile above the town of Santa
Paula, Cal.

Width, 8 feet; area, 6.6 square feet; mean velocity, 1.39 feet per second; discharge, 9.2
second-feet. .

Piru Land and Water Company’s upper diversion near Esperanza, Cal.—This water is
diverted from Piru Creek for domestic and irrigation purposes in the town of Piru, Cal. A
measurement was made October 20 by W. B. Clapp at point of diversion at head of pipe line,
1 mile above the town of Esperanza, Cal.

Width, 5 feet; area, 1.5 square feet; mean veloclty, 0.93 foot per second; discharge, 1.4
second-feet.

Piru Creek near Esperanza, Oal.—This stream is a tributary of the Santa Clara River. A
measurement was made October 20 by W. B. Clapp at point 1 mile above Esperanza, Cal.,
and below the upper diversion of the Piru Land and Water Company.

Width, 8 feet; area, 2.4 square feet; mean velocity, 1.42 feet per second; discharge, 3.4
second-feet. For total flow of Piru Creek at this pomt add upper dxverswn of Piru Land
and Water Company.

Piru Creek near Piru City, Cal.—A measurement was made October 20 by W. B. Clapp
1 mile above Piru City and above lower diversion of Piru Land and Water Compiny.

Width, 8 feet; area, 2.8 square feet; mean velocity, 1.90 feet per second; discharge, 5.3
second-feet. This measurement shows total flow of Piru Creek at this point and includes the
discharge of Piru Creek 1 mile above Esperanza, Cal. The increase is caused by seepage
water along.the creek.

Sespe Land and Water Company’s canal near Sespe, C'al —This canal diverts water from
Sespe Creek and is used for irrigation of land in the vicinity of Sespe. A measurement was
made October 20 by W. B. Clapp one-half mile below head of canal.

Width, 5.2 feet; area, 4.5 square feet; mean velocity, 1. 47 feet per second; discharge, 6.6
second-feet.

Sespe Creek near Sespe, Cal—This creek is a tributary of the Santa Clara River. A

measurement was made October 20 by W. B. Clapp one-half mile below heading of Sespe .

Land and Water Company’s canal.

Width, 4 feet; area, 2.9 square feet; mean velocity, 1.66 feet per second; discharge, 4.8
second-feet. For total flow of Sespe Creek add discharge of Sespe Land and Water Com-
pany’s canal as shown by measurement made on this date. .

San Francisquito Oreek near Saugus, Cal.—This creek is a tributary of the Santa Clara
River. A measurement was made October 19 by W. B. Clapp at road crossing near Newhall
ranch, 3} miles below Saugus, Cal., and 500 feet above junction with Santa Clara River

Width, 5 feet; area, 2.8 square feet; mean velocity, 0.46 foot per second; discharge, 1.3
second-feet.

Santa Paula Creek near Santa Paula, Cal.—This stream is a tributary of the Santa Clara
River. A measurement was made October 21 by W. B. Clapp 3 miles above Santa Paula
and above diversion of the Santa Paula Land and Water Company.

Width, 11 feet; area, 5.6 square feet; mean velocity, 0.88 foot per second; discharge, 4.9
second-feet. This measurement shows total discharge of Santa Paula Creek on this-date.
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Santa Clara River near Saugus, Cal,—A measurement was made October 19 by W. B.
Clapp at road crossing near Newhall ranch, 3} miles below Saugus, Cal.

Width, 6 feet; ares, 3.8 square feet; mean velocn;y, 1.39 feet per second; dl%harge, 5.3
second-feet.

Santa Clara River near Camulos, Cal—A measurement was made October 19 by W. B.
Clapp at a point 1 mile above Camulos and 1,000 feet below diversion of Camulos ditch.

Width, 11 feet; area, 4.9 square feet; mean velocity, 2.06 feet per second; discharge, 10.1
second-feet. For total discharge of Santa Clara River at this point add discharge of Camulos
ditch. : |

Santa Clara River near Santa Paula, Cal.—A measurement was made October 21 by W. B.
Clapp 1 mile above Santa Paula and about 500 feet, below diversion of Farmers and Grees
canals.

Width, 33 feet; area, 17.4 square feet; mean velomty, 1.55 feet per second; dlscharge, 27
- second-feet. For total diversion of Santa, Clara Rlver at this point add discharge of F' armers
and Grees canals.

Santa Clara River near Saticoy, Cal.—A measurement was made October 21 by W. B..
Clapp at a point opposite Saticoy and 200 feet below head of Santa Clara Water and Irriga-
tion Company’s canal.

Width, 14 feet; area, 14.7 square feet; mean velocity, 1.63 feet per second;-discharge, 24
second-feet. . For total discharge of Santa Clara River at this point add discharge of Santa
Clara Water and Irrigation Company’s canal. 1

Santa Clara Water and Iriigation Company’s canal near Saticoy, Cal.—This canal diverts
water from the Santa Clara River and is used for the irrigation of Santa Clara ranch near
Osznard, Cal.

Measurement made over weir. Discharge equals 16.7 second-feet.

SANTA YNEZ RIVER DR?AINAGE BASIN.
DESCRIPTION OF BASIN,

Santa Ynez River rises in the mountains of Santa/Barbara and Ventura counties and flows
westerly with a flat grade to the Pacific Ocean, having a length of approximately 75 miles.
The Santa Ynez Range of mountains, varying in elevation from 3,000 to 4,000 feet, forms
the southern boundary of this drainage basin. The northern divide ranges from 4,500 to -
5,500 feet in elevation, culminating in Mount Pinos, the elevation of which is 8,826 feet. The
northern part of the watershed is drained by streams running in a southerly direction and
uniting with the Santa Ynez River proper, which runs close to the northerly base of the
Santa Ynez Mountains, flowing westerly and paralleling the Coast Range. The principal
tributary, Mono Creek, enters from the north. :

The formation throughout the entire drainage basin consists chiefly of shale and sand-
stone, the strike being parallel to the coast and thew dip nearly vertical, inclining somewhat
to the south.

The greater portion of the drainage is sparsely covered with brush and small trees, only a
small area on the higher elevations having any considerable growth of timber.

The mean annual precipitation is estimated at 25 1nches for the entire area and falls a,lmost

" entirely in the form of rain.

There are. several reservoir sites on Santa Yne}z and its tributaries whlch ha,ve been
surveyed. ‘

SANTA YNEZ RIVER NEAR SANTA BARBARA, CAL.

The original station, at which measurements were made during the greater part of 1903,
was located about 1 mile above the mouth of Mono Creek. On November 1, 1903, the old
station was abandoned and a new station established by L. M. Hyde. It is located at the
Gibraltar dam site, 5 miles below the original station, and is below the mouth of Mono Creek.
It is 9 miles above the San Marcus ranch and ha,lfvaay between the old quicksilver mines.
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The channel is straight for 700 feet above and 600 feet below the station. The right bank
is low, but is not liable to overflow. 'The left bank rises abruptly about 20 feet beyond the
tree to which the cable is attached. It is not liable to overflow. - The bed of the stream is
composed of sand and gravel, free from vegetation and bowlders. The cross section is
regular and is permanent. The current is swift.

Discharge measurements are made at high water by means of a cable. Measurements can
can usually be made by wading. The initial point for soundings is a blaze at the base of the
cottonwood tree on the right bank, to which the cable is attached.

The gage is an inclined timber spiked to a cottonwood tree on the right bank. The tree is
blazed and graduated above the gage rod for recording stages above the gage. The bench
mark is a cross on a bench of a ledge of rock on the left bank, about 100 feet below the cable.
Elevation, 13.54 feet above the datum of the gage. The approximate elevation above sea
level, as estimated from topographic maps, is 1,200 feet. '

. Information in regard to this station is contained in Water Supply Papers Nos. 81, 100,
~ and 134 of the United States Geological Survey.

Daily gage height, in feet, of Santa Y nez River near Santa Barbara, Cal., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.

2.3 2.5 3.1 3.256| 2.65| 2.4 | 205 2.0 19 18| 18 2.05
2.3 3.6 3.05 3.25| 2.7 2.4 2.05 | 2.0 19 1.8} 1.8 2.05
2.25| 8.4 | 3.0 3.2 2.65 | 2.4 2.05| 2.0 1.85 1.8 1.8 2.05
2.25| 6.8 3.0 3.15| 2.6 2.4 2.05| 2.0 1.8 1.8| 18 2.05
"2.25| 4.0 3.06| 3.15| 2.6 2.4 2.05| 2.0 | 1.8 1.8| 1.8 2.05
2.25| 3.9 3.1 3.1 2.6 2.4 | 2.05| 2.0 1.85 1.8 1.8 | 2.05
2.2 3.75 | 3.0 3.1 2.6 2.4 2.05| 2.0 1.85 1.8 1.8 | 2.05
3.8 3.7 | 2.9 3.05 )| 2.6 2.4 2.05| 2.0 1.85 1.8 1.8 | 2.05
3.7 3.65| 2.9 3.05| 2.6 2.35| 2.056| 2.0 1.8 1.8| 1.8 | 2.05
2.6 3.65| 2.8 | 3.05| 2.6 2.35| 2.05| 2.0 1.85 1.8| 1.8 | 2.05
2.55| 3.6 | 2.9 3.0 2.6 2.35| 2.05| 2.0 1.85 L8] 1.8 | 2.05
2.5 3.6 4.7 3.05| 2.6 2.3 2.051 2.0 1.85 18| L9 2.05
2.45| 3.6 8.9 3.0 2.55 | 2.3 2.05| 2.0 1.85 1.8 19 2.05
2.4 3.55 | 5.65| 2.95| 2.566 | 2.25| 2.05| 2.0 1.8 L8| 1.9 2.05
2.45| 3.4 4.65 | 2.95| 2.566 | 2.25 | 2.05 | 2.0 1.85 1.8] 1.9 2.05
2.5 4.45 ) 5.3 2.9 2.55 | 2.2 2.05 | 1.95| 1.85 18§ 1.9 2.05
2.45| 6.55| 4.65| 2.9 2.55 | 2.2 2.05| 1.95| 1.8 L8| 1.9 2.05
2.4 4.0 4.4 2.9 2.5 2.2 2.056| 1.95| 1.8 L8| L9 2.05
2.4 | 3.75| 415 2.8 | 2.5 2.156| 2.05| 1.95| 1.8 L8| L9 2.05
2.4 | 3.7 4.0 2.85 | 2.5 2.15| 2.06| 1.95| 1.8 18| L9 2.05
4.25| 3.65| 3.8 2.85| 2.5 2.15| 2.05| 1.95| 1.8 18] 19 2.05
3.15| 3.5 3.75 | 2.8 2.5 2.1 2.05| 1.95| 1.85 L8| L9 2.05
2.9 3.4 3.65| 2.8 2.5 2.1 2.05| 195 L8 L8| L9 2.05
2.8 | 3.3 3.6 2.8 2.5 2.1 2.06| 1.9 18 L8| 19 2.05
2.75| 8.2 3.55| 2.75| 2.45| 2.1 2.05| 1.9 18 1.8 L9 2.05
. 2,651 3.16| 3.5 2.75| 2.45| 2.1 2.0 19 18 1.8 2.0 2.05
2.65 | 3.1 3.4 2.8 | 2.45| 2.1 2.0 L9 L8 L8| 2.1 2.05
2.6 3.1 3.4 275 2.45| 2.1 2.0 1.9 L8 18] .2.1 2.05
2.6 |....... 3.6 2.7 2.45| 2.1 2.0 19 1.8 18| 2.1 2.05
2.5 |.eee.n. 3.4 2.7 2,45 2.1 2.0 L9 L8 1.8 2.06| 2.05
X 8.3 feeeeeee| 2,45 |eeeee.] 2.0 L9 |....... 1.8 [ceunnen 2.05
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Station ratmg table for Santa Ynez River near Santa Barbara, Oal., from January 1 to February

2, 1905.
hgiz%?;. Discharge. hg(iz ¢ |Discharge. hg'iz i Discharge. ‘hg'ig S | Discharge.
Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.
2.00 0.4 2.60 38 3. 154 3.80 401
2.10 2.8 || 2.70 50 3. 186 3.90 | 451
2.20 6.4 2.80 65 . 222 4.00 502
2.30 11.6 2.90 82 3.50 263
2.40 18.5 || 3.00 103 3.60 308
2.50 28 3.10 126 3.70 353
|
|

Station rating table for Santa Ynez River near Santa Earbara, cdl., from February 3 to Decem-

ber 31, 190?
h(e}i; %. Discharge. h%?g et. Discharge. ]gia t. Discharge. || - lg?g et Discharge.
T
Feet. |Second-feet.| Feet. |S d-feet.|| Feel. |Second-feet.| Feet. |Second-feet.
1.80 1 3.00 153 4.320 875 5.80 2,790
1.90 2 3.10 184 4.30 965 6.00 3,070
2.00 3 3.20 220 440 1,065 6.20 3,360
2.10 5 3.30 265 4.50 1,175 6.40 3,650
2.20 10 3.40 315 4.60 1,285 6.60 3,940
2.30 19 . 3.50 370 4./70 1,395 6.80 4.230
2.40 30 3.60 430 ‘so 1,510 7.00 4,520
2.50 4 3.70 495 4. po 1,630 7.50 5,245
2.60 60 3.80 565 5.00 1,750 8.00 5,970
2.70 79 3.90 635 5. 1,990 8.50 6,695
2.80 100 4.00 710 5.40 2,250 9.00 7,420
2.90 125 4.10 790 5.60 2,510
I/

NoTE.—The above table is applicable only for open-ct
measurements made during January, February, and Mare

Estimated monthly discharge of Santa Y nez River

hannel conditions.
h, 1906,

% is based on discharge,

near Santa Barbara, Cal., for 1905.

[Drainage area, 207 square miles.]
Discharge in second-feet. Run-off.
; Total in
Month, Second-feet
Maximum, | Minimum. | Mean. | 8cre-feet. | ‘o - square mDJfllc)ﬁlév
JANUALY - 635 6.4| 738 4,538 0.357 | 0.412
February.. 6, 550 28.0 905 50, 260 4.37 4.55
March... 7,275 112 797 49,010 3.85 4.4
.................... 242 79 143 8,509 . 691 771
..................... 100 37 52.5 3,228 254 .293
30 5 15.9 946 077 | .086
4 3 3.8 234 .018 .021-
3 2 2.6 160 .013 015
2 1 - 1.4 83 .0068 .0076
1 1 1.0 61 .0048 . 0055
5 1 2.1 125 .010 ».’011
4 4 4.0 246 .019 L022
Theyear.................. 7,275 1.0 167 117,400 .806 10.63
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SANTA MARIA RIVER DRAIfTAGE BASIN.
DESCRIPTION OF BASIN.

The Santa Maria River drains the northern slope of the San Rafael Mountains and a lim-

ited area of foothill country to the north of this range. It flows in a westerly direction, -

finally discharging its waters into the Pacific Ocean at Guadalupe about 25 miles south of
San Luis Obispo.. Its flow is torrential in character, subject to floods of short duration dur-
ing the rainy period, but being practically dry during the summer months. It has numerous
tributaries, the most important of which is the Sisquoc, which enters it about 12 miles above
the town of Santa Maria. The gaging station is located about 25 miles above the town of
Santa Maria and above most of its important tributaries. The country throughout this

basin consists of rolling foothills, with the exception.of the higher elevations of the San

Rafael Mountains, which reach an elevation of 6,000 to 8,000 feet. The river breaksfrom the
foothills at the point where it is joined by the Sisquoc and flows through the flat country of
the Santa Maria Valley for a distance of about 25 miles until it joins the Pacific Ocean at

Guadalupe. The formation throughout this basin is of shale, sandstone, and conglomerate, -

with a good covering of heavy clay soil. There is considerable growth of timber on the
higher elevations of the San Rafael Mountains, but over most of the area the growth of
timber is light, with large areas of brush and grass. The pasturage of stock is carried on
extensively throughout the basin. There are no diversions along this stream for irrigation
although tunnel work has been attempted above Santa Maria for the development of under-
ground water, with poor results. There are numerous wells'in the vicinity of Santa Maria
which produce considerable water for the irrigation of land in that locality, the soil being
very deep and of exceptional quality, susceptible to the highest state of cultivation. The
mean precipitation in this drainage basin is probably about 25 inches. The greatest rain-
fall occurs on the lower elevations near the coast. The higher elevations receive some snow-
fall; which melts early in the spring and does not tend to keep up the flow of the stream
through the summer.

SANTA MARIA RIVER NEAR SANTA MARIA, CAL.

This station was established October 22, 1903, by W. B. Clapp. It is located near the
ranch house on Dutard’s ranch, 21 miles above Santa Maria, Cal., a station on the Pacific
Coast Railway. It is reached by driving from Santa Maria.

The channel is slightly curved for 300 feet above and curved for 1,000 feet below the sta-
tion. The water is swift at medium and flood stages.

The right bank is high and rocky, and not liable to overflow. The left bank is low, cov-
ered with scattering poplar trees, but not liable to overflow. The bed of the stream is com-
posed of sand and gravel. A portion of the bed is covered with a light growth of low brush.
The channel is not liable to much change. =

At low and medium water ‘discharge measurements are made with meter by wading.
During high water velocities are measured by means of floats. For this purpose two wires
are stretched across the stream 254 feet apart. The rise in the channel above the upper
wire is 0.40 foot in 100 feet, and below the upper wire it is 0.57 foot in 100 feet. - The initial
points for soundings are blazes on the poplar trees on the left bank, to which the wires are
attached. ) . ‘ v C

The gage is an inclined staff, fastened to a rock ledge at the right bank. During 1905 the
gage wasread once each day by James A. Thompson. The bench mark:is a spike driven near
the ground into the south side of the poplar tree to which the upper wire is fastened on the
left bank of the stream; elevation, 9.65 feet above the datum of the gage. _

Information in regard to this station is contained in Water-Supply Papers Nos. 100 and
134 of the United States Geological Survey. :
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Discharge measurements of Santa Maria River near Santa Maria, Cal., in 1905.
Date. ' Hydrographer. . Width. ;&ez%?ogf. vgﬁ)ecaigy. h‘gig t. clg,;'sg-e
Feet. | Sq.ft. |Ft.persec. Feet. Sec.-ft.
February 2....| E.C.La RU€-.....ocbemiraenannnnn. . 34 30 2.67 3.30 80
March6....... - 24 22 2.14 2.70 47
March 21....... 40 28 2.39 1.20 67
Daily gage height, in feet, of Santa Maria River near Santa Maria, Cal., for 1905.
'Da,y. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
| ST e 3.5 | 26 | 205 0.9 | 0.8 | 0.65 0.7 | 0.6 | 0.5 | 0.6 | 0.75| 0.85
2. 30 | 38 | 205! .9 | 11 .65 .7 6 | .5 .6 .75
TR 29 | 6.0 ! 205{ .9 | 10 7 7 .6 .5 .6 275
L T, 2.7 5.95| 2.05 .9 .85 7 .7 .6 .5 .65 .75
[T, 2.7 | 5.0 | 2.05] .9 .8 .7 7 .6 .5 65| .75
[ 2.7 | 5.0 | 2.7 .9 .8 .7 7 .6 .5 65| .15 .
AU 2.7 | 3.5 | 265 .8 | .8 .7 .7 .6 .5 65| .75
8, 2.7 | 3.2 | 2.5 8|12 | 7| 7l 6] 5| 65| .7
[ 2.7 | 30 | 235 .8 1.25| .7 7 .6 "5 65| .75
(| R 2.7 | 2.9 | 2.2 .85 | L0 7 .7 .6 .5 65| .75
| D 2.7 | 2.85| 2.2 851 .9 7 7 .6 .5 65| .75
120 i 2.65| 2.8 | 2.2 8| .9 .7 .7 .6 .5 65| .75
J & T ' 265! 2.75 | 10.0 .8 | .81 .7 .7 .6 .5 65| .75
Mool 2.65| 2.75 |@5.0 .8 | .8 .7 7 .6 .5 65| .75
15 eeiaeannn 2.65 | 2.65 |a4.5 .8 | .8 .7 .7 6| .5 .65 .75
| (T 2.7 | 3.0 |@4.0 .81 .8 |'e7 .7 .6 .5 .7 .75
| U 2.65| 4.1 1240 .8, .8 7 65| .6 .5 7 .75
18 2.65 | 5.95 a3.5 .8 | .8 7 65| .6 .5 N .75
19 e 2.65| 4.0 ¢3.5 .8 | .8 .7 65| .6 .5 7T
200 2.65| 2.6 1220 .8 | .8 .7 65| .6 .5 I A
2eieiiianaaall 3.0 | 2.4 | 12 .8 | .8 .7 .65 .6 .5 A 3}
22 i 2.8 | 2.35| L1 8 .| .7 65| .6 .5 .7 .75
D% 2.7 | 2.25| 1L.05( .8 | .75 .7 65| .6 5 7 75
2. 2.7 | 2.15| L05| .8 | .7 .7 65| .6 .5 7 75
b S, 2.65| 215! 1.0 .8 |, .65 .7 65| .55 | .7 5T
26 2,65 2.15| 1.0 .8 | .6 .7 65 .55 | .7 BT
27 2.65| 2.1 | L0 .8 | .6 7 .65 55 65| .715| .75
98, iiiaeannns 2.65| 2.05| 1.2 .8 | .6 .7 65| .55 6 75 .85
b1 S, 2.65 |....... 1.2 .8 .6 7 650 .5 6 5| .85
30 eeeans 2.6 |eeeo... 1.1 .8 651 .7 .6 .5 .6 .75 .8
F) D, 2.6 |....... S L0 |eeen.. 65 |.aen.. .6 [ 20 PO ;2 P
a Estimated. H
IRR 177—06——9
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Statwn ratzng table for Santa Maria River near Santa Maria, Cdl., from January 1t

STREAM MEASUREMENTS IN 1905, PART XIIL

February 2, 1905.
G Discharge. || 828 |pj e.|| 628 | Discharge.|| , 9282 |Discharge.|
height. Te. | neighs,. | Discharge. || 1 ce8% 80| height. 8
Feet. |Second-feet.| Feet. ,Scco'mz-feet ‘ Feet. ‘\Second-feet.|| Feet. |Second-feet.
2.00 1 2.60 .13 3.20 67 | 3.70 178 -
2.10 2 2.70 . 18 3.30 82 .3.80 " 213
2.20 3 2.80 25 || 340 100 3.90 - 250
2.30 5 2.90 33 3.50 122 4.00 200
2.40 7. 3.00 43 3.60 148 4.10 330
2.50 10 3.10 5 '
Station rating table for Santa Marw River near Santa Maria, Cal., from February 3 to _
: March 12, 1905 -
Gage | nyiseharge. || . 028% | Discharge. Ga.ie Discharge. Qa%e Discharge.
helgt. T8 || height. T8 || height. |- 86|l height.
Feet. |Second-feet.| Feet. |Second-feet. . Feet. |Second-feet.|| Feet.. |Second-feet.
170 R | 2.70 | 8| 3.7 285 || 470 915
1.80 2 2.80 - 59 l 3.807 335 4.80 - 990
1.90 3 2.90 - 2 | 3.9 385 || 4.90 1,065
2.00 5 3.00 87 4.00 . 240 5.00 1,140
2.10 8 3.10 105 || 410 500 . 5.20 1,290.
2.20 12 . 3.20 125 4.20 . -565 5.40 1,440
2.30 17 3.30 147 4.30 630 5.60 1,595
2.40 2 3.40 173 4.40 700 5.80 1,755
2.50 © 30 3.50 205 4.50 . 770 6.00 1,915
2.60 38 3.60 242 4.60 840 | -
Stationrating table for Santa Maria River near Santa Maria, Cdl., from March 13 to
December 31, 1905.
- hgiag %. Discharge. hgia ¢ | Discharge. h(:iz S - | Discharge. hgiag ¥ Discharge.
Feet. |Second-feel.|| Feet. |Second-feet.| Feet. ' |Second-feet.| - Feet. |Second-feet.
0.50 1 2.00 250 || 4.00 1,070 || 7:00 3,260
0.60 3 2.10 . 280 420 | . 1,185 7.20 3,450
0.70 6 2.20 | 310 4.40 -1,305 7.40 3,650
0.80 10, 2.30 | 340 1 4.60 | 1,435 7.60 3,870.
0.90 18 2.40 375 ||, 4.80 1,565° 7.80 4,100
1.00 31 2.50 410 | 5.00 1,700 -8.00 4,350
1.10 4 2.60 45 5.20 1,840 8.20 4,640
1.20 65 2.70 480 5.40 1,980 | 8.40 4,970
1.30 84 2.80 520 5.60 2,130 8.60 5,340
140 " 105 2,90 560 5.80 2,280 8:80 5,750
1.50 ‘127 3.00 600 6.00 2,430 || - 9.00 6,200
1.60 150 3.20 " 690 6.20 2,585 10. 00 10, 000
1.70 175 3.40 780 6.40 2,745
1.80 200 3.60 - 875 6.60 2,910
1.90 225 || 3.8 975 ' 6.80 3,080

Nore.—The upper part of the rating curve is based on slope measurements.
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Estimated monthly discharge of Santa Maria River near Santa Maria, Cal., for 1905.

. . |

Month. Discharge in second-feet. | Total in
Maximung.| Min;mum. Mean. | acre-feet.

122 13 22.5 ' 1,384

1,915 | 6 361 20,050

10,000 6 574 35,290 -

18 10 14.5 863

74 3 15.5 953

6 4 5.9 352

6 3 5.0 307

-3 -1 2.7 166

6 1 1.6 96

8 3 5.4 332

14 8 8.6 512

14 10 11.7 719

10,000 1 85.7 | 61,020

NotEe.—Estimates during high-water.periods are approximate only.

SALINAS RIVER DRAINAGE BASI

DESCRIPTION OF BASIN.

The Arroyo Seco is the most northern tributary of any size of th
on the slopes of the highest portion of the Santa Lucia Range; on
make up the Coast Range of California extending in a general sou
Francisco Bay. The upper valleys of this stream are far back in
high mountains. :

The drainage area of the Arroyo Seco is almost entirely made
shaped canyons. The western portion is well covered with brush
Toward the east this growth decreases until at the Salinas Valley

_stream beds of this area fall rapidly, the Arroyo Seco rising at an
feet and discharging into the Salinas at an elevation of 170 feet.

Below the gaging station several canals divert water from this st;
broad wash of sand and gravel on the flat floor of the Salinas Valley
ing the dry season and from which it receives its name ‘“ Arroyo Se

e Salinas River, and rises
e of the ranges that go to
theast direction from San
the range, surrounded by

up of sharp ridges and V-
and trees of medium size.
he country is bare. The
elevation of nearly 6,000

ream before it reaches the
v, into which it sinks dur-
co.”

There are five reservoir sites on the stream and its tributaries, of more or less value as .

possible storage reservoirs, that have already been surveyed.

This portion of the range undoubtedly receives as great rainfal

this region, and it is estimated that the average annual precipitati
and falls almost entirely in the form of rain.

ARROYO SECO NEAR SOLEDAD, CAL.

The original gaging station on this stream was established. by

December, 1900, at Foster’s ranch, near Piney, Cal. High water of
an old side channel, dividing the stream into two channels.
removed to Pettitt’s ranch, 4 miles below the old station.

The

|

t as any other locality in
on is from 30 to 50 inches

r W. W. Cockins, jr., in
January, 1901, enlarged
gaging station was then

The channel is straight for 400 feet above and below the station! The right bank is low,
wooded, and subject to overflow. The left bank is high, rocky, and not subject to overflow.
The bed of the stream is composed of gravel and is not subject to much change.

Discharge measurements are made by means of a cable and ear. The initial point-for

soundings is on the left bank.
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The gage rod is in two sections. The low-water section is placed 400 feet above the cable
on the right bank; the high-water section is fastened to a sycamore tree above the cable and
about 250 feet from the right bank of the low-water channel.
read by Mrs. Charles Pettitt. The bench mark is a spike in the tree to which the high-water

During 1905-the gage was

_Section of the gage.is fastened; elevation, 15.00 feet above the datum of the gage.

. Information in regard to this statlon is contained in Water'Supply Papers Nos. 81, 100

and 134 of the United States Geologlcal Survey. i
Discharge measurements of Arroyo Seco River near Soledad, Cdl., in 1905.

Date. Hydrographer. Width. ;cr%‘i"ogt' veli‘oecaigy. h(e}ia clgir:e.
A : Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.
January 31....| La Rue and Pettitt 122 123 1.04 5.91 128
February 2....| Charles Pettitt..... 130 410 3.84 8.80 1,574
February 3....|. .. C124 281 3.05 7.50 | 856
February 5....|. 125 254 3.06 7.35 778
February 16... 125 212 2.29 6.82 486
February 17...[. 133 423 4.32 8.95 1,829
March1l..... 120 135 1.05 5.90 142
March13. .... 133 484 4.657 10.05 2,253
March 16. ..... 128 827 | 4.02 8.00 1,315
March 17. ..... 128 288 2.01 7.50 838
133 455 4.90 9.30 2,233
i25 248 2.36 7.05 585
123 158 157 6.10 | 248
123 150 140  6.09 210
123 151 1.59 6.16 240 -
122 117 1.07 5.95 125
130 351 3.75 8.30 1,317
i25 21 2.86 7.12 689
123 107 115 5.93 123
123 13 1.03 5.83 116
122 [ .82 5.75 78
122 89 .76 5.70 68
48 63 1.24 5.70 78
43| 54 1.00 5.62 54
4 49 .80 5.55 39
40 46 .61 5.48 | 28
38 42 57 5.45 2
35 39 .54 5.42 | 21
36 37 43| 540 16
34 35 37 5.38 13
27 2 33|" 5.33 8
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Daily gage height, in feet, of Arroyo Seco River near Soledad, Cal., for 1905.
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Day.’ Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct, | Nov.
) 6.1 8.4 6.15| 6.5 5.9 5.85 | 5.6 5.4 5.2 5.25 | 5.35
2 i 5.9 8.6 6.1 6.45| 6.55| 5.8 | 5.55| 5.4 5.2 5.25 | 5.35
F 5.8 7.45| 6.05| 6.4 6.2 5.8 5.5 5.4 5.2 5.25| 5.35
L S 5.75 | 7.4 6.0 6.35 | 6.05| 5.8 | 5.5 5.4 5.2 5.25 | 5.35
L P 5.7 7.35 | 6.0 6.3 6.0 5.8 5.5 5.4 5.2 5.25 | 5.35
[ 5.7 7.2 6.0 6.25 | 6.0 5.8 5.5 5.4 5.2 5.25 | 5.35
P 5.65| 7.0 5.95| 6.25| 7.9 5.8 5.5 5.35| 5.2 5.25 | 5.35
- TR 5.6 6.8 5.9 6.2 7.2 5.8 5.5 5.35| 5.2 5.25 | 5.35
[ I 5.8 6.65 | 5.9 6.1 6.8 5.8 5.5 5.35 | 5.2 5.25 | 5.35
100 i 6.0 6.55 | 5.9 6.15 | 6.6 5.8 5.5 5.35| 5.2 5.25 | 5.35
) 5.9 6.45 | 5.9 6.1 6.45| 5.75 | 5.45| 5.35| 5.2 5.25° 5.35
120 .. 5.8 6.35| 6.55 | 6.1 6.4 5.75 | 5.45| 5.35| 5.2 5.25 | 5.35
18 et 5.8 6.3 | 10.1 6.1 6.3 5.7 5.45| 5.35| 5.2 5.25 | 5.35
Mo 5.9 6.25 | 7.85| 6.1 6.2 5.7 5.45 | 5.35| 5.2 5.25 | 5.35
) T vee-o| 5.9 6.2 7.5 6.05 | 6.2 5.7 5.46 | 5.35| 5.2 5.25 | 5.35
16, i 6.95 | 6.8 8.0 6.1 6.15 | 5.7 5.45| 5.3 5.25 | '5.25| 5.35
17 .. 6.3 8.5 7.6 6.05 | 6.1 5.7 5.45 | 5.3 5.25| 5.3 5.4
18, e 6.1 7.45'| 7.3 6.0 6.1 5.7 5.45 | 5.3 5.25 | 5.3 5.4
19, . 6.2 7.05{ 9.1 6.2 6.05 | 5.7 5.45 | 5.3 5.25| 5.3 5.4
20 6.1 6.9 7.6 6.1 6.05 | 5.7 5.4 5.3 5.2 5.3 5.4
) DR 6.5 6.6 7.35| 6.05| 6.0 5.7 5.4 5.3 5.2 5.3 5.4
b7 6.2 6.5 7.1 6.05 | 6.0 5.65 | 5.4 5.3 5.2 | 5.3 5.4
23 e 6.1 6.4 6.9 6.0 5.95| 5.85| 5.4 5.3 5.2 5.35| 5.4
24, el 6.05 | 6.35| 6.75 | 6.0 5.9 5.65 | 5.4 5.3 5.2 5.35| 5.5
25, i 6.1 6.3 6.7 6.0 5.9 5.6 5.4 5.3 5.2 5.35 | 5.65
26, e 6.0 6.25 | 6.65| 6.0 5.95| 5.6 5.4 5.3 5.2 5.35| 5.5
1 (R 6.0 6.2 6.55 | 6.0 5.95| 5.6 5.4 5.25 | 5.2 5.35 | 5.5
28, e 6.0 6.2 6.5 6.0 5.95| 5.6 5.4 5.25 | 5.2 5.35| 5.75
29, it 5.95 |....... 7.5 5.95| 5.9 5.6 5.4 5.25 | 5.2 5.35 | 5.6
30, et 5.9 [....... 6.65 | 5.95| 5.9 5.6 5.4 5.25 | 5.2 5.35| 5.9
[ ) D 5.9 [....... 6.6 |....... 5.85 |....... 5.4 5.25 [....... 5.3 |.......)

Dec.

5.65
5.6
5.55
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.55
5.6
5.6
5.6
5.6
5.6
5.55
5.55
5.5
5.5
5.5
5.55
5.5
5.5

Station rating table for Arroyo Seco River near Soledad, Cal., from January 1 to December 31,
' 1

hgig ?c. Discharge. hgiz %. Discharge. hgiz %. Discharge. hg'iz %‘ 1 Discharge.
Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Second-feet.| Feet. I.S‘ecv.wui—fegt.
5.20 2 6.30 265 7.40 800 9.00 1,900
5.30 6 6.40 305 7.50 . 860 9.20 2,060
5.40 15 - 6.50 345 7.60 920 9.40 2,225
5.50 30 6.60 390 7.70 980 9.60 | 2,400
5.60 50 6.70 435 7.80 1,045 9.80 2,580
5.70 70 6.80 480 7.90 1,110 10.00 2,760
5.80 95 6.90 530 8.00 1,175 10.20 2,945
5.90 125 7.00 580 8.20 1,310 10. 40 3,135
6.00 155 7.10 635 8.40 1,450
6.10 190 7.20 690 8.60 1,595
6.20 225 7.30 745 8.80 1,745

NotE.—The above table is applicable only for open-cimnnel conditions. It is based on 31 discharge
measurements made during 1905. It is well defined between gage heights 5.3 feet and 9.5 feet.
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Estimated monthly discharge of Arroyo Seco River near :S’oledad Cdl., for 1906

[Dramage area, 215 square miles.]

. Discharge in second-feet. Run-off. -
: Total in 3

Moneh Maximum. | Minimum. | Mean, | 2¢Te-feet. iﬁgdgfze:g oepth

JADUATY - eeeemeneenneanannnn. . 555 50 160 . 9,838 0.744 0.858
FebIuary.....o.oumenenneeanan.. 1,595 225 |- 556 30,880 2.59 2.70
March..cceeeeeeeenneneennannn.. 2,850 125 | 58 36,030 2.73 3.15
N o | D 345 140 202 12,020 .940 1.05
MOY e eenrenenneeeneneneanannns 1,110 110 246 15,130 1.14 1.31
JUNE. eeeeeeeieneeenen e 110 50| 75.6 4,499 .352 .393
B 101 50 15 22.8 1,402 .106 122
AUGUS. eoemmieneneeaenanens 15 4] 86 529 .040 .046
September...........cc.oivean... 4 . 2 2.3 137 .011 .012
(0170 .10 4 6.1 375 .028 .032
November....................... 125 10 22.4 1,333 .104 .116
December....................... 60 30 36.5 2,245 170 | 196
The year.....c.vueenenn.l. 2,850 2 160 114,400 .46 9.98

MISCELLANEOUS MEASUREMENTS IN SOUTHERN CALIFORNIA.

The following is a list of miscellaneous discharge measurements made in Riverside and
San Diego counties during 1905: )

Cottonwood Creek near Jamul, Cal.—This stream rises in the Coast Range in the south-
eastern part of San Diego County, and flowing in a southwesterly direction discharges into
Tiajuana River below the California-Mexico boundary line. The following discharge
measurements were made at the Barrett Dam. The gage is a 2-by-4 inch vertical timber
painted white and graduated to feet and hundredths. It is nailed to the timber wall on
the left bank of the stream at the concrete dam. No bench mark was estabhshed as the
zero of the rod is set level with the top of the concrete dam.

November 18: Width, 2.7 feet; area, 0.5 square foot; mean velocity, 1.00 foot per sec-
ond; discharge, 0.5 second-foot. :

-December 14: Width, 5 feet; area, 1.6 square feet; mean velocity, 0.69 foot per sec-
ond; gage height, 0.05 foot; discharge, 1.1 second-feet.

Temecula Creek near Temecula, Cal.—This creek rises in the Coast Range in the south-
eastern part of Riverside County, and flowing in a southwesterly direction discharges into
the Pacific Ocean near Oceanside, Cal. The following discharge measurements were made
on this stream during 1905:

At Pauba dam site, 12 miles above Temecula, Cal., November 14: Width, 7.5 feet;
area, 2 square-feet; mean velocity, 1.25 feet per second, discharge, 2.5 second-feet.

At Temecula Bridge, 1 mile below Temecula, Cal., November 14: Width, 11 feet; area,
5.4 square feet; mean velocity, 1.07 feet per second; gage height, 3.10 feet; discharge, 5.8
second-feet. i

December 30: Width, 9 feet; area, 3.5 square feet; mean velocity, 1.32 feet per second;
gage height, 2.98 feet; discharge, 4.6 second-feet.

A gage was placed on the Temecula Bridge consisting of a 2-by-6 inch vertical timber,
graduated to feet and hundredths. It is fastened to the downstream pier near the right
bank of the stream. No bench mark was established.

San Diego River near Lakeside, Cal.—This stream rises in the Coast Range in the eastern

" part of San Diego County, and flowing in a southwesterly direction discharges in the Pacific
Ocean near San Diego, Cal. A measurement was made at the concrete dam of the San
Diego Flume Company, at the head of that company’s flume.
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November 23: Width, 6 feet; area, 1.0 square foot; mean velocity, 1.
discharge, 1.9 second-feet.
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feet per second;

Santa Y sabel River near San Pasqual; Cal.—This stream rises in the eastern part of San

Diego County, and flowing in a southwesterly direction discharges into
near Del Mar, Cal. The lower portion of this river is known as the San
The following measurements were made during 1905 at the upper end of
Valley. The gage consists of a 2-by-4 inch inclined timber, graduated
dredths, and bolted to a large granite bowlder on the left bank of the str

he Pacific Ocean
1 Dieguito River,
the San Pasqual
to feet and hun-
eam. The bench

mark is on top of the bowlder to which the gage is bolted. It is marked with a circle of

white paint. Its elevation is 11.66 feet above the zero of the gage.

November 21: Width, 5 feet; area, 2.2 square feet; mean velocity, 2.05 feet per sec-

ond; discharge, 4.5 second-feet.

November 28: Width, 83 feet; area, 24 square feet; mean velocity,
ond; gage height, 3.72 feet; discharge, 41 second-feet.

December 21: Width, 24 feet; area, 7.2 square feet; mean velocity,
ond; gage height, 3.55 feet; discharge, 10.4 second-feet.

1.70 feet per sec-

1.44 feet per sec-

Sweetwater River near Descanso, Cal.—This stream rises in the southeastern part of San

Diego County, and flowing in a southwesterly direction discharges into Sa
National City. The following measurements were made during 1905, 1

canso. The gage is a 2-by-6 inch vertical timber, graduated to feet and hundredths.

bolted to a granite bowlder on the left bank of the stream. The bench m
point on the large bowlder to which the gage is fastened. It is marke
white paint, and its elevation is 5 feet above the zero of the gage.
September 11: Measured by Weir; discharge, 0.37 second-foot.
November 21: Width, 3 feet; area, 0.9 square foot; mean velocity,
ond; gage height, 3.54 feet; discharge, 1.1 second-feet.
December 10: Width, 6 feet; area, 1.9 square feet; mean velocity, 1
ond; gage height, 3.62 feet; discharge, 2.5 second-feet.

SAN FRANCISCO BAY DRAINAGE BASIN

GENERAL FEATURES.

Sacramento River, rising in northern California and flowing south,
River, rising in the southern Sierras and flowing north, drain the western
Nevada and the eastern slope of the Coast Range north of San Francisco.
Suisun Bay, finally discharging their waters into the Pacific Ocean thro:
Bay. . ’

SACRAMENTO RIVER.

DESCRIPTION OF RIVER.

Diego Bay near
mile below Des-
It is
ark is the highest
d with a circle of

1.22 feet per sec- ’

.35 feet per sec-

and San Joaquin
lope of the Sierra

They meet near
gh San Francisco

Sacramento River is the principal river of California, and. drains all of the ten'ftory south

of Mount Shasta and between the Coast Range and Trinity Range on

the west and the

Sierra Nevadas on the east. The portion of the drainage basin above
which is located near Red Bluff, Cal., extends from the Trinity Mountai
Warner Mountains near the California-Nevada State line on the east.

he.gaging station
s on the west to
e watershed on

the west from the Trinity Mountains is comparatively harrow, being only from 10.to 35
miles in width, and furnishes a very small proportion of the discharge of this river, but from
the east Pit River, which is the most important tributary, drainsa large area extending about

- 120 miles east from the Sacramento River and between Mount Shasta on the north and

Lassen Peak on the south. The greater portion of this basin is composed of lava, and shows
other. evidences of volcanic activity, such as volcanic cones and craters. Nearly all the
streams tributary to Pit River have their origin in large springs, many of which discharge
several hundred second-feet. The most important tributary of the Pit is the McCloud
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River, draining the southeastern slope of Mount Shasta. It derives its waters principally
from the melting of the snow on the high elevations of this mountain. The western portion
of the watershed extending along the Trinity Range is well timbered, as is also that portion
of the drainage area in the Sierra Nevadas lying between Mount Shasta and Lassen Peak.
Farther east, however, there is little or no forest covering, and the country is used exten-
sively for pasturage. The rainfall is very unequally distributed, varying from less than 10
inches in the eastern portion of the basin to 50 inches along the northern and western por-
tion. Below the gaging station the river enters the Sacramento Valley, through which it
flows on a comparatively light grade until it reaches Suisun Bay. During the winter
months, when the Sacramento and its tributariesare in flood, large areasof the Sacramento
Valley are overflowed. The floods which occur in the latter part of the rainy season, and
after these large overflow areas or basins are filled, cause great damage in the lower portion
of the valley.

SACRAMENTO RIVER NEAR RED BLUFF, CAL.

The gaging station at Jellys Ferry, which is located about 12 miles above the town of Red
Bluff, was established April 30,1895. The right bank of the river is high, but the left bank
is liable to overflow when the river rises above the 25-foot mark. The river has been
known to reach the 35-foot mark. Because of the liability to overflow it was deemed advis-
able to select a new gaging station, where the water at flood stage could be more confined.
A point in Iron Canyon, where the river had been gaged by the State engineering depart-
ment in 1879 and by commlsswner of pubhc works in 1893-94, was chosen as a new gaging
station.

The river at this point in lower portion of Iron Canyon, 4 miles above Red Bluff, has a
direct course for 2 or 3 miles. The width between banks at low water is about 500 feet.
The depth of water at low stages averages 6 feet, with a maximum depth of 9 feet. The
banks are steep and firm. The river flows in a bed of coarse gravel and cobbles, with here
and there a small bowlder. ' The bed rock is lava.

Discharge measurements are made from a cable 600 feet in span, which is anchored in the
lava rock which forms the wall of the canyon.

The river stage rod used by commissioner of public works was still in place, and ha,s been
used in making river height observations since January 28, 1902, the date upon which the
observations were begun. A second set of gage rods were placed on the right bink 3,200
feet below the gaging station January 1, 1904, as no observer could be obtained to continue
readings of the station gage. By synchronous readings of the lower gages and thestation
gage the actual readings for this lower gage have been converted into equivalent readings for
the station gage. On September 28, 1904, it was necessary to move the lower gage rods to

- the left bank about 4,000 feet below the gaging station. The actual readings of this set of

gage rads have also been converted into equivalent readings for the station gage. During
-1905 the gage was read twice each day by Fred Weeks. All reported gage heights are those
determined for the station gage. Bench marks were established as follows: (1) A nail in
the crotch of sycamore tree to which the third section of the gage is fastened; elevation,
8.355 feet. (2) Point of rock marked with heavy ring of white paint 7.1 feet south of eye-
bolt on left bank elevation, 47.75 feet. - (3) A point marked with ring of white paint 45
feet north of 10-foot mark on cable; elevation 38.01 feet. (4) Eye-bolt on left bank; eleva-
tion 44.80 feet. (5) Point on rock under left cable support marked with circle of white
paint; elevation, 27.59 feet. Elevations refer to the datum of the gage.

Information in regard to this station is contained in Water-Supply Papers Nos. 81, 100,

and 134 of the United States Geological Survey.

|
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Discharge measurements of Sacramento River near Red Bluff, Oal., in 1905.

s Area of Mean Gage Dis-
Date. Hydrographer. Width. section. | velocity. | height. | charge.
) Feet. | Sgq.ft. |Ft.persec. Feet. Sec.-ft.
Augusts...... 448 3,520 1.48 1.49 5,208
August 30. 497 3,404 1.48 1.34 5,043

Dq’ily gage height, in féet, of Sacramento River near Red Bluff, Cal., for 1905.

Day. Jan. | Feb. | Mar. Apr-. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

7.2 8.9 4.8 | 8.05| 4.05| 3.0 1.95 | 1.45| 1.25| 1.3 1.3 1.75
6.15 | 15.85 | 4.75| 7.8 4.3 3.0 1.95| 1.45| 1.25| 1.3 1.3 1.55
4.8 |13.3 4.6 7.55 | 4.1 3.0 1.9 1.45 | 1.25 | 1.3 1.3 1.55
4.7 |11.35 | 4.55| 7.1 3.9 3.0 1.9 1.45 | 1.25 | 1.25| 1.3 1.55
- 4.3 [10.15| 4.5 6.8 3.7 3.0 1.9 | L45| 1.25| 1.25| 1.3 1.55
4.0 8.95 | 4.4 6.45 | 3.7 3.0 1.8 1.45| 1.25| 1.25| 1.4 1.55
3.75 | 8.15| 4.3 6.25 | 4.1 2.8 | 17| 1.4 1.25 | 1.3 1.4 | 1.55
3.65 | 7.4 4.2 5.95| 5.5 |- 2.9 1.7 1.4 1.25 | 1.3 1.4 1.55
3.45 | 6.8 4.15| 5.75| 4.95| 2.8 | 1L75| 1.4 1.25 | 1.3 1.4 1.55
3.35 | 6.4 4.05 | 5.45 | 4.6 2.8 | L75| 1.4 1.25| 1.3 1.4 1.55
3.2 6.0 4.05 | 5.25 | 3.8 | 2.7 1.7 1.4 1.25 | 1.3 1.4 1.55
3.1 | 5.55| 4.9 5.0 4.15 | 2.7 1.7 1.3 1.25. 1.3 1.45 | 1.55
3.85 | 5.2 [10.25| 4.85 | 4.15| 2.65 1.7 1.3 1.25| 125 1.45| 1.7
14.35 | 4.9 |13.55 | 4.75| 3.9 2.6 1.7 1.3 .25 1.3 1.45 | 1.55
9.8 4.75 | 11.15 | 4.7 3.85 | 2.55| 1.7 1.3 1.25 | 1.3 | 1.45| 1.56
9.5 4.55 | 10.7 5.45| 3.8 | 2.5 1.7 1.3 .25 1.3 1.45 1.85
7.95 | 4.55 9.7 4.95 | 4.0 2.4 17 1.3 1.25 | 1.3 1.45 | 1.7
6.85 | 4.5 8.25 | 4.75| 3.85| 2.35| 1.6 1.3 1.25( 1.3 1.45 | 1.8
7.3 5.25 | 11.4 5.2 3.75| 2.35| 1.6 L3 1.25 | 1.3 1.45 | 2.1
7.05| 82 |10.3 | 5.0 3.6 2.3 1.55 | 1.3 1.25 | 1.3 1.55 | 2.1
9.2 7.95 | 11.1 | 4.85| 3.5 2.3 1L55| 1.3 1.25 | 1.3 1.55 | 1.9
14.3 7.2 | 112 4.7 3.4 2.25 [ 1.55 | 1.3 1.25 | 1.3 L55 | 1.7
20.3 6.6 9.0 4.55| 3.35| 2.25| 1.55| 1.3 1.25 | 1.3 1.55 | 1.55
15.55 | 6.0 | 9.8 4.4 3.3 2.2 1.5 1.3 1.25 | 1.3 1.55 | 1.55
15.45 | 5.7 8.45 | 4.4 3.2 2.25 [ 1.5 1.25 | 1.25 | 1.3 1.55 | 1.55
12.75 | 5.45| 9.0 4.4 3.2 2.2 1.45| 1.25| 1.25| 1.3 1.55 | 1.556
9.8 5.3 8.9 4.3 3.2 2.1 145 1.25| 1.25| 1.3 1.6 1.7
8.95 | 5.0 8.2 4.15| 3.2 2.0 1.45 | 125] 1.3 1.3 1.7 1.7
7.5 j....... 15.5 4.05 | 3.2 2.0 1.45| 1.25 | 1.3 1.3 1.8 19
6.85 |....... 9.85 | 4.0 3.15| 1.95| L45| 1.25| 1.3 1.3 1.95 | 1.8
6.55 |....... 8.7 feeen.n. 3.05 |....... 1.45| 1,25 |....... L3 |....... 19
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Station rating table for Sacramento River nedr Red Bluff, Cdl., from January 1, 1904,
December 31, 1905

) h(e}ig t. | Discharge. hgi ® | Discharge. hgiz . 'Dlgghgrgé. hgia © | Discharge.
Feet. |S d-feet. Feet. Second-feet.| Feet. [Second-feet.| Feet. |Second-feet.
1.00 4,450 3.10 10,380 5.40 18,700 9.60 37,180
1.10 4,690 || 3.20 10,710 5.60 19,500 9.80 38,140
1.20 4,930 3.30- 11,040 5.80 20,300 10.00 39,100
1.30 5170 | 340 | 11,370 | .6.00. | 21,100 10.50 |. 41,600
1.40 5,410 3.50 11,700 || 6.20 21,940 { 11.00 44,200
1.50 5,650 3.60 12,040 6.40°| 22,780 I " 11.50 46,900
1.60 5,920 3.70 12,380 6.60 23,620 ‘12.00 49,700
170 6,190 || ~3.80 12,720 6.80 24,460 12.50 52,600°
1.80 6,460 3.90 13,060 7.00 25,300 13.00 55,600
1.90 6,730 4.00° 13,400 7.20 26,180 13.50 58,600
2.00 7,000 410 13,760 7.40 27,060 14.00 61,700
2.10 7,300 4.20 14,120 7.60 27,940 14.50 64,900
- 2.20 7,600 4.30 | 14,480 7.80 28,820 15.00 68,200
2.30 . 7,900 4.40 14,840 . 8.00 29,700 |l 16.00 75,100
2.40 8,200 4.50 15,200 820 | 30,620 17.00° 82,200
2.50 8,500 4.60 15,580 8.40 31,540 18.00 89,700
2.60 8,810 4.70 | 15,960 8.60 32,460 19.00 97,600
2.70 9,120 4.80 16,340 8.80 33,380 || . 20.00 105,900
2.80 9,430 || 490 | {16,720 £ 9.00 34,300 || ' .

2.90 9,740 ~5.00 17,100 9.20 35,260
3.00 10, 050 5.20° | ©17,900 . 9.40: 36,220

Note.—The above ‘table is applicable only for open-cha,nnel conditmns Itis based on discharge
measurements made during 1902-1905. It is fairly well defined.

. Estimated monthly discharge of Sacramento River near. Red Blugf, Cdl., for 1905;

[Drainage area, 9,295 square miles.]

Discharge in second-feet. ) Run-off.
: Totalin  |qo. 3 1
) Month Maximum.| Minimum. | Mean. acre-feet. %?rogélu?:et leggﬁgs
~ .
108,500 | 10,3807 31,830 | 1,957,000 3.42 3.04
. 74,050 15,200 26,800 | 1,488,000 2.88 | 3.00
71,600 | 13,580 30,920 | 1,901,000 - 3.33 3.8¢°
29,930 13,400 18,680 |  -1,112,000 201 |- 2.2
19,100 10,220 12,750 | = 784,000 1.37 1.58
10,050 6,865 8,623 513,100 .928 1.04
6;865 5,530 6,075 373,500 .654 754
5,530 5,050 - 5,251 322,900 .565 .651
5,170 5,050 5,062 |. 301, 200 .545 .608
. 5,170 5,050 5,155 317, 000 .555 .640
6,865 | 5,170 5,616 334,200 .604 .674
7,300 5,785 6,100 375,100 .656 756
108, 500 5,050 13,570 | 9,779,000. 1.46 19.72
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SACRmENTO RIVER AT SACRAMENTO, CAL.
The followmg gage heights were observed at this station during 1905:

Dailly gage height, in feet, of Sacramento River at Sacramento, Cal., for 1905.

Day. Jan. Feb. | Mar. | Apr. | May. | June. | July.

18.5] 209 19.7| 21.8| 19.6] 17.4] 114
18.0| 21.6| 10.7| 21.8| 19.8| 17.3| 1L2
17.7| 21.8| 19.6 | 2L.7| 19.6| 17.2| - 110
18.1| 21.8| 19.5| 27| 19.6| 17.0| 10.9
18.4| 219| 19.5| 21.6| 19.0| 16.9| 10.8
18.4| 22.0| 19.4| 21.5| 189| 16.4| 10.7
12| 209| 193] 21.5| 19.0| 16.3| 0.6
18.1] 29| 19.0| 21.5| 19.0| 162| 10.5-
1.0 21.8| 188| 216| 19.0| 11| 10.4
17.8| 21.8| 18.7| 216| 19.3| 16.0| 10.3
17:5| 21.6| 182 2L2| 18.9| 16.0| 10.0

171 214! 181| 2L0| 188| 160! 9.9
6.7 21.2| 18-0| 29| 185| 159 9.8
6.7 2.9| 18.9| 2.8| 185 158 9.7
17.4| 20.8| 18.9|- 20.7| 18.6| 15.4 9.7
180 2.5| 19.0] 20.6| 188] 151 9.6
18.2| 20.4| 192 2.6 19.3| 15.0 9.5
18.5| 20.4| 19.4| 20.2| 18.9| 147 9.4
18.8| 20.4| 20.1| 20.4| 18.9| 14.5 9.3
19.0| 20.4 |- 21.0| 20.3| 189| 14.0 9.2
9.0 20.4| 2.8 .2| 18.8| 13.8 9.1
20.0| 20.2| 2.1 20.0| 18.8| 13.6 9.0
2.5 2.1 20| 19.9| 18.6| 13.3 8.9
20.2 | 20.0| 21.2| 10.8| 185| 13.0| 88
20.4| 20.0| 22| 19.7| 180 12.7 8.7
20.5| 20.0| 21.3| 19.8] 17.9| 12.4 8.6
20,7 | 2.0 21.7| 2.1| 180]| 120 8.4
20.8| 19.9| 21.6| 20.0| 17.9| 119 8.2
20,8 |oeunnnn. 21:8| 19.9| 17.8| 11.8 8.2
20.9 21.8 | 19.8| 17.7| 11.6|........
20.9 219 |oeeeeen 175 |eeiiiieienians

MISCELLANEOUS MEASUREMENTS IN SACRAMENTO RIVER DRAINAGE
BASIN.

" Sacramento River at Baird Station, on Southern Pacific Railway, Gregory post-office, Cal.—
A meagurement of this stream was made August 28, 1905, from wagon brldge by W. B.
Clapp.

Width, 116 feet; area, 308 square feet; mean velocity, 1.14 feet per second discharge,
352 second-feet.

Clear Creek near Stella post-office, Cal.—A measurement was made of this stream August
26, 1905, 500 feet above mouth of Brandy Creek by W. B. Clapp.

Width, 28 feet; area, 31 square feet; mean velocity, 1 26 feet per second; dlscha,rge,
39 second-feet.

"North Fork Cottonwood Creek near Gas Point, Cal.—A measurement of this stream was
made August 28, 1905, 40 feet below the highway bridge above the junction of the North
and Middle forks by C. H. Lee. Several diversions are made above the point of meas-
urement; their total-discharge is reported to be about 8 second-feet.

Width, 15.5 feet; area, 9.0 square feet; mean velocity, 0.66 foot per second; discharge,
5.9 second-feet.
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Middle Fork Cottonwood Creek near Gas Point, Cal.—A measurement of this stream was
made August 28, 1905, 300 feet above its junction with the North Fork by C. H. Lee.
Three small diversions are made above the point of measurement. :

Width, 35 feet; area, 11.3 squdre feet; mean velocity, 0.81 foot per second; dlscharge,
9.1 second-feet.

Pit River near Copper City, Cal.—This stream is the largest tributary of the Sacramento
River, joining it about 11 miles north of Redding, Cal. It has a well-sustained summer
flow. A measurement of this stream was made August 25, 1905, by C. H. Lee from the
downstream side of the Delamar Mining Company’s toll bridge above the mouth of
Squaw Creek.

Width, 135 feet; area, 465 square feet; mean velocity, 6. 68 feet per second; discharge,
3,107 second-feet.

Squaw Creek near Copper City, Cal.—A measurement of this stream was made 500 feet
below bridge near Copper City by C. H. Lee on August 26, 1905. ‘

Width, 39 feet; area, 95 square feet; mean velocity, 0.21 foot per second; discharge,
20 second-feet. )

Cow Creek (above Clover Creck) at Millville, Cal.—A measurement of this stream was
made August 26, 1905, at the highway bridge south of Millville by C. H. Lee.

Width, 39.2 feet; area, 35 square feet; mean velocity, 1.75 feet per second; discharge,
61 second-feet.

Clover Creek at Millville, Cal.—A measurement of this stream was made August 26,

1905, about 500 feet below the highway bridge above its junction with Cow Creek by

C. H. Lee.

Width, 15 feet; area, 7.8 square feet; mean velocity, 0. 40 foot per second; discharge,
3.1 second-feet. )

Clover Creek ditch.—A measurement of.this ditch was made on August 27, 1905, in flume
at its heading, 3 miles above Millville by C. H. Lee.

Width, 2.15 feet; area, 1.8 square feet; mean velocity, 1.33 feet per second discharge,
2.4 second-feet. This water is diverted from Clover Creek.

Little Cow Creek near Palocedro, Cal.—A measurement of this stream was made on
August 27, 1905, 800 feet downstream from the highway bridge east of Palocedro by
C. H. Lee. There are several small diversions from this stream above this point.

Width, 11.2 feet; area, 9.0 square feet; mean veloclty, 0.50 foot per second; discharge,
4.5 second-feet.

Cow COreek near Palocedro, Cal.—A measurement of this stream was made August 27,
1905, 150 feet below its junction with Little Cow Creek by C. H. Lee.

Width, 41.5 feet; area, 58 square feet; mean velocity, 1.05 feet per second; dlscharge,
61 second-feet.

Battle Oreck near Balls Ferry, Cal.—This stream is an important tributary of the Sacra-
mento River. A measurement was made August 29,1905, at a point about 2 miles above
the wagon bridge on main road from Red Bluff to Balls Ferry by C. H. Lee.

Width, 88 feet; area, 171 square feet; mean velocity, 1.92 feet per second; discharge,
329 second-feet.

Mill ditch near Balls Ferry, Cal.—This ditch heads in Battle Creek 13 miles above the
wagon bridge on the main road from Red Bluff to Balls Ferry. A measurement was made
“August 29, 1905, 13 miles below head of ditch, by C. [H. Lee.

Width, 22 feet ; area, 19.3 square feet; mean velocity, 1.33 feet per second; discharge, 26
second-feet.

Antelope Creek near Red Bluff, Cal.—A measurement of this stream was made August
31, 1905, 600 feet above the Antelope Creek and Red Bluff Water Company’s dam, about
8 miles east of Red Bluff, by C. H. Lee.

Width, 36 feet; area, 83 square feet; mean velocity, 0.54 foot per second; discharge, 45
second-feet. }

Mill Creek near Tehama, Cal.—A measurement of| this stream was made September 1,
1905, 300 feet above the head-gate of the Los Molinas ditch and about 6 miles east of
Tehama, by C. H. Lee.

.
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Width, 40.2 feet; area, 91 square 14 et ; mean velocity, 1.34 feet
second-feet. . . .
Millrace canal near Tehama, Cal.—This canal diverts water from Mill Creek about 13
miles above its junction with Sacramento River. A measurement was made in flume at
head of canal September 1, 1905, by C. H. Lee.

Width, 11.8 feet; area, 40 square feet; mean velocity, 2.25 feet per second; discharge, 90
second-feet.

Deer Creck near Vina, Cal,—A measurement of this stream was made September 1, 1905,
from the downstream side of the bridge at upper main road crossing, about 4 miles from
Vina, by C. H. Lee. Two or three small ditches divert water from creek above this point
of measurement. :

Width, 57.7 feet; area, 77 square
second-feet.

Valley Counties Power Company’s canal near Centerville, Cal.—This canal diverts water
from Butte Creek. A measurement was made May 19 in flume at town of Centerville.

Width, 6 feet; area, 13.2 square feet; mean velocity, 1.74 feet per second; discharge, 23
second-feet.

iér second ; discharge, 122

feet; mean velocity, 1.08 feet per second; discﬁarge, 83

PIT RIYV
D

"ER DRAINAGE BASIN.

SCRIPTION OF BASIN,

Pit River has its source in the Warner Mountains in the extreme northeast part of Cali-
. fornia. It flows in a southwesterly direction, discharging its waters into Sacramento River
a few miles above Redding, Cal. It has numerous tributaries, the larger of which have
their source in large springs, which |discharge from crevices in the lava formation. About
50 per cent of the area of this drainage basin is barren of timber and composed, principally,
of lava with a light soil covering, being used extensively for pasturage and the raising of
stock. There are numerous small valleys with light grades, which hold the water through-
out the summer months principally in the state of swamps. These areas are used, mainly, as

meadow land and for the raising of
volume until it reaches a point near
point where the Pit River enters th
principal tributary of the Pit from t,
springs which discharge 1,500 seco;
tributaries from the south and drai
sources are also from large perennia
West Valley Creek is a tributary
Creek, through which it enters Pit
scattered throughout this drainage
tion of the basin and also in that s
and the upper Sacramento. There
this stream, all of which have been
maintained on Pit River and tribute
construction of storage reservoirs.
distributed, ranging from 10 inches

stock feed. Pit River does not discharge in any great
Fall River Mills, which lies about midway between the
e Sacramento and its source. Fall River, which is the
he north, receives its water supply from large perennial
nd-feet. Hat Creek and Burney Creek are also large
n the northern slope of Lassen Peak. Their principal
1 springs in the lava formation.
f South Fork of Pit River. Ash Creek flows into Clear
River from the south. There is considerable timber
basin, the principal growth lying in the scuthern por-
oction lying north of Pit River and between Fall River
are numerous reservoir sites on the upper reaches of
or are being surveyed. Several gaging stations are
wries at points where surveys have been made for the
The rainfall throughout this basin is very unevenly
in the eastern portion to 50 to 75 inches in the western

and northwestern portion. About| 50 per cent of the precipitation falls in the form of
snow, but does not remain any length of time except on the higher elevation of Mount
Shasta and Lassen Peak.

McCloud River drains the southeastern slope of Mount Shasta. Its drainage area is com-
paratively small, covering 676 square miles. It is long and narrow, extending from north
to south. There are few tributaries. Its main water supply comes from Mount Shasta,

on which the snow remains during t
scattered throughout the drainage
pally in the form of rain, except on
of this stream seldom falls below 1,
miles above the junction of the Pit v

he entire year. It is also fed by numerous large springs
basin. The precipitation is very heavy and is princi-
the higher elevations of Mount Shasta. The discharge
200 second-feet. It discharges into the Pit River a few
vith the Sacramento, The entire basin is well timbered.




s )

- 134 STREAM MEASUREMENTS IN 1905, PART XIII.

PIT RIVER NEAR CANBY, OAI.

This station was established December 26, 1903, by H. E. Green and J. S. Evans. Tt is
located at the wagon bridge, 3} miles southwest of Canby, Cal.

The channel is straight for 150 feet above and.200 feet below the station. The current
is moderate at all stages. The banks are high and are subject to overflow. The channel
is rocky and is not sibject to much change.

Discharge measurements are made from the bridge. The mltlal point for. soundmgs 1s‘

a nail in the rallmg post at the end of the bridge on the left bank.
The gage is a vertical plank securely fastened to the first bridge pier from the left bank

of the stream. During 1905 the gage was read twice each day by Ernest M. Hess. The

bench mark is a painted point on a large bowlder at the bend of the wagon road near the
south end of the bridge. Elevation, 24.90 feet above the datum of the gage. '

A description of this station, with gage height and discharge data, is contained in Water-
Supply Paper No. 134, United States Geological Survey.

Discharge nwasuremém.s-_ qf‘bPit River near Canby, Odl., in 1905.

i : . :11 | Area of |- Mean Ga; " Dis-
Date. Hydrographer. Width.| section. | velocity. | height. charge.

Feet. | Sq.ft. |Ft.persec.| Feet. | Sec.-fi.
99 187 2.55 4.20 476

87 127 1.70 3.70 216
99 186 2.53 418 . 410
.. 7| 228 2.96 4.5 | . 675
February 7.... C 116 220 2.91 4.40 641
February 13... 87 131 91| 370 250
February 22...|..... 19 235 * 3.03 4.60 | - 712
February 27... 93 | . 147 2.11(: - 3.90| - 309
87 128 |. 1.8 -3.65|. 238
87 127 |, 187j 3.65 233
87 135 1.80|. 3.70:| 243
100 227 2.90 4.60 659
109 230 2.93 4.65| 674
138 292 3.33 |  5.00 971
188 | 289 3.3 | 500 955
114 206 2.81 4.40 | 579
93 146 2.27 4.00 | 331
93| . 136 2.07| 3.9 282
63 83 1.08 3.30 20
63| 8 1.10 3.30 (. 91
61 : .57 2.90| 31
%0 120 | 1.8 3.70 22
90 115 1.84| - 3.70 212
87 123 1.64 .3.60 201
52 40 .60 2.90 24
50 37 62| 2.8 ‘23
60 39 14 2.80 14.5
August10. .- 60| 37 S .38 27| 141
August 21..... 9 2.9  L2r| . 250 3.7
August 28..... N 1.8 1.17 2.45 | - 2.1
August 31 7 2.0. 115 245 = 2.3
September 9... 8 2.6 119  2.50 3.1
September 19.. 9 3.4 .68  2.60 5.7
October 6. ...... 35 21 1.00 28| 21
October 19...... 55 [ 57 .91 310 82
October 25.. 58 58 - .86 8.2 50
October 28..... 8| 6l 90| 320 55
November 7 ... 60 67 L19|  3.30 80
November 11 . .|, 60 70 1.19 3.30 8
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Daily gage height, in feet, of Pit ﬁiﬂ}er near-Canby, Cal., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | -Oct. | Nov. | Dec. "

4.55| 4.6 | 3.8 | 55 | 3.4 | 3.6 | 3.3 2.9| 25| 2.8 | 32 | 3.5
44 | 5.05| 3.8 | 56 | 3.4 | 3.7 | 3.25| 29| 25| 28 | 3.25| 3.5
41 | 5.25| 3.75| 55 | 3.3-|-3.7 | 3.25| 29| 25| 2.8 |~3.25| 3.5
40 | 565| 3.7 | 54 | 3.0 | 3.7-| 3.25| 29| 25| 28 | 3.3 | 3.5
3.9 | 48| 37 | 55 | 3.0 | 37 | 3.25| 29| 25| 28 | 3.3 | 3.5
3.8 | 465| 3.7 | 48 | 3.0 | 35 | 325 25| 25| 28 | 3.3 | 3.5
3.8 | 4.25| 3.65| 48 | 3.6 | 3.6 | 3.2 25| 25| 28 | 3.3 | 3.5
3.8 | 41 | 3.65| 47 | 36 | 3.7 |32 | 25| 25| 28 | 33 | 35
3.7 | 4.05| 3.65| 4.5 | 3.3 | 3.65| 3.2 2.5| 25| 3.05| 3.3 | 3.5
3.6 | 4.0 | 3.65| 4.3 | 3.15| 3.65| 3.2 2.5 25| 3.05| 3.3 | 3.4
3.55| 3.9 | 3.65| 42 | 3.2 | 3.6 | 3.2 25| 25| 3.06| 3.3 | 3.4
3.45| 3.7 | 37 | 41 | 82 | 3.6 | 3.2 25| 25| 3.05| 3.3 | 3.35
3.5 | 37 | 37 | 41 | 3.2 | 3.6 | 3.2 2.5 25| 3.05| 3.3 | 3.3
3.7 | 3.75| 3.7 | 40 | 3.6 | 3.5 | 3.2 2.5 25| 3.05| 3.3 | 3.3
395 3.7 | 3.7 | 40 | 3.8 | 35 | 3.2 2.5| 25| 81 | 33 3.3
4.25| 3.65{ 3.8 | 4.0 | 3.8 | 3.4 | 3.2 | 25| 25| 3.1 | 3.25| 3.3
43 | 375] 41 | 40 | 3.8 | 3.4 | 3.2 25| -2.5| 3:15| 3.25| 3.3
43 | 38 | 435( 40 | 3.8 | 3.4 | 3.2 | 25| 25| 3.15| 3.25| 3.3
43 | 42 | 4.4 | 40 | 3.8 | 3.4 | 3.2 2.5| 26| 3.2 | 3.25| 3.35
42 | 495| 45 | 3.95| 3.8 | 3.4 | 3.2 2.4 26| 3.2 | 3.3 | 3.4
41| 48 | 4.95| 3.8 | 3.75| 3.4 | 3.2 2.4 26| 3.2 | 33 | 3.4
435 4.6 | 48 | 3.8 | 3.7 | 3.4 | 3.2 24| 26| 3.2 | 3.3 | 3.4
45 | 43 | 4.45| 3.3 | 3.65| 3.4 | 3.1 | 24| 26| 3.2 | 3.35| 3.4
50 | 42 | 45 | 3.3 | 3.8 | 3.4 | 3.1 2.4| 26| 3.2 | 3.35| 3.4
D, T 5.35| 4.1_| 46 | 3.3°| 3.7 | 3.4 | 3.1 2.4| 26| 3.2 | 3.4 | 3.4
46 | 4.0 | 47 | 33 | 3.6 | 3.4 | 3.1 2.4| 26| 3.2 | 3.4 | 3.4
4.2 | 40 | 48 | 3.4 | 3.5 | 33 | 31 | 25| 27| 32 | 3.4 | 3.4
4.05{ 3.9 | 48| 3.4 | 3.5°| 3.3 | 3.1 2.5 28|32 | 3.4 | 3.4

| 40 |.......| 48| 3.5 3.5 | .3.3 3.1 2.5 2.8 3.2 3.45| 3.4
4.0 J...... i 4.8 3.4 3.6 3.3 3.1 2.5 2.8| 3.2 3.5 3.4 -

4.15 |.oo.... 50 |....... 3.6 |oo.o... 3.1 2.5 |....... 3.2 |oeal.. 3.4

o

[

" Station rating table for Pit River near Canby, Cal., from January 1 to December 81, 1905.

hﬁﬁ% Discharge. hgi'; | Discharge. h%iag o Discharge. h(i?g et' Discharge.
Feet. |Second-feet.| Feet. |Second-feet. | Feet. |Second-feet.| Feet. |Second-feet.
2.40 1.5 3.30 ) 87 4.20 475 5.10 1,028
2.50 3.5 3.40 : 115 4.30 533 5.20 1,091
2.60 6 3.50 148 4.40 593 5.30 1,154
) 2.70 10 3.60 186 4.50 655 5.40 | 1,217
2.80 16 3.70 226 4.60 717 5.50 1, 280
2.90 24 3.80 269 4.70 | - 779 5.60 1,343
3.00 34 3.90 316 4.80 To841
3.10 47 4.00 366 4.90 903
. 3.20 64 4.10 419 5.00 965

Nore.—The above table is applicable only for open-channel conditions. It is based on thirty-nine
discharge measurements made during 1905. It is well defined between gage heights 2.4 feet and 5 feet.
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Estimated monthly discharge of Pit River near Canby, Cdl., for 1905.

[Drainage area, 1,500 square miles.]

Discharge in second-feet.

”  Run-off.

. B : Totalin | <o -1

Month . Maximum.| Minimum. | Mean. | 2cre-feet. %‘g‘:gidgm inDi%%fllés. »

PR TY o R, 1,186 | 132 43 | 21,240  0.295 0.340
FODIUBTY e emeeceenenenanannns 1,374 206 533 29, 600 " .365 .370
Mareh...ooevieiiiineiiiacinannn 965 206 | .479 29,450 .819 .368
N <) I . 1,343 87 510 30,350 .340 .379
MAY .o evememennaneaneaeanaananas 269 34 165 10,140 .110 127
JUDe. . oeemeneeneeneaananns e . 22| - 87 151 * 8,985 ()] .13
87 47 61.7 3,794 .041 .047

2 |- 1.5 6.4 -394 .0043 .0050

16 © 3.5 5.6 333 .0037 .0041

64 16 45.4 2,792 .03 | | .035

November........... I, 148 64 92.2 5,486 .061 .068
December....................... ‘148 87 118 7,256 .079 | . 091
The Year....ceoeeeeennenn. 1,374 1.5 218 .| . 155,800 145 1.95

PIT RIVER NEAR BIEBER, OAL.

This station was established January 22, 1904, by J. S. Evans and William Busch. It is
located 12 miles below Bieber, Cal., near Muck Valley.

“ The channel is straight for 200 feet above and 300 feet below the station. The current is
very sluggish at low-water stage. The banks are high and not subject to overflow. The
channel is very rocky and rough, but is not subject to change.

Discharge measurements are mdde from a cable and car. The initial point for sound-
ings is the foot of the platform at end of the cable on the right bank of the stream.

The gage is'a heavy wooden rod fastened to a large bowlder on the right bank of the
stream. During 1905 the gage was read once each day by F. H. Holabird. The bench

mark is on a large bowlder on the right bank 50 feet east of the pine tree to which the cable

is fastened; elevation 12.00 feet above the datum of the gage.
A descnptlon of this station and gage height and discharge data are oontamed in Water-
Supply Paper No. 134, United States Geological Survey.




'PIT RIVER DRAINAGE BASIN.

Discharge measurements of Pit River near Bieber, Cal., in 1905.

137

Date. Hydrographer. wiath,| Areeof | Mesn | a8 | canse.
. Feet. |- Sq.ft. \Ft.persec. " Feet. Sec.-ft.
January 8..... J.Y.Toler. .coouneeieeiianaannan 104 | 343 ‘ 0.99 3.70 340
‘January 22. ... .. Q0. e 210 729 1.96 5.25 | 1,430
January 23. ... f .. d0. cioii i 218 915 2.46 |- 6.00 2,254
21 RN Yt SR 217 | 889 2.50 5.94 | ~2,220
February 9....[..... s N 204 630 1.68 - 4.80| 1,060
February 24. ..|.....d0..cveeeeiiiiainnei | 208 673 1.93 5.08| 1,296
March11......[..... L S * 144 389 .97 3.70 378
March 24 .....{..... s 212 743 2.22 '5.40 | 1,650
March 23......}..... s ) 213 767 2.11 5.51 | 1,620
April 7. .......f..... s 1 J R veeed| 210 739 2.02 5.30 | 1,492
April 6. ..o ... Q0. eiiiie e eeeas 212 | 757 2.18 5.40 | 1,648
April17. . .. .|.... i L P 199 504 1.32 4.30 665
May3..ooooonfemnen S 126 | 232 .61 2.88 141
May 18........|..... s (P, M eeene 134 309 .79 3.50 244
June12........|..... L P eenens 126 215 .51 2.80 110
Jaly 7. eeoi]oenns o 75 143 | .24 2.30 | 34
July 19......_.|..... s Y 79 144 .29 2.40 42
August9......|..... [+ T P 58 | . 105 .22 1.85 23
August18.....|..... [ L 2 34 18.8 1.02 1.80 19.1
August 29.....|..... s 30 12.6 .78 1.70 9.9
September 10..|..... B0 e e el 6 2.4 .46 1.40 1.1
September 20..|..... L Lo N 7 2.0 - .60 1.40 1.2
October 7......{..... L (S 6 2.8 .61 1.50 1.7
October 17.....|. B L P 3| - 12.7 .83 170 10.5
October 26.....|..... TSN 45| 25 1.80 2.20 4
‘November 8. ..|..... s (N 80 168 .42 2.60 71
1RR 177—06——10
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Daily gage height, in feet, of Pit River near Bieber, Cal., for 1905.

Day. Jan. | Feb. Mayz, | Apr..| May. | June. | July. | Aug. | Eept. | Oct. | Nov. | Dec.
4.8 | 5.4 | 4.6 | 6.2 3.0| 32| 25 | 21 | 1.5 | el5| 62.3| a2.4
5.0 | 55 | 4.5 | 6.3 3.0| 32| 245| 2.1 | 1.5 | al5]| 02.4| a2.4
49 | 53 | 43 | 615 29| 31| 24 | 1.9 | 1.5 | el.5]| 02.4| a2.4’
45 | 50 | 40 | 59 | 29| 31| 24 | 1.8 | 1.4 | e1.5| 02.5| a2.4
42 | 48 [ 40 | 57 | . 29| 31| 24 | 1.8 | 14| aL5| 62,5 024
3.9 | 4.6 | 4.0 | 5.4 3.0/ 3.0[ 23 | 1.8 | 1.4 | el5| a2:5/| a2.4
3.7 | 6.0 | 3.9 | 52 3.0| 30| 23 | 1L.75| 1.4 1.5 02.5 | a2.4°
3.7 | 55 | 3.9 | 5.1 30| 29| 23 | 1.75| 1.35| al.5| 2.6| a2.4
3.5 | 48 | 38 | 50| 29| 29| 24 | 1.8 | 1.35| al.5| a2.6| 2.4
3.4 | 46 | 3.7 | 4.9 2.9| 2.8 23| 1.8 | 1.4 | al.5| ¢2.6| 02.4
34 | 43 | 37 | 47| 28| 28| 2.45| 1.8 | 1.4 | 01.5| ¢2.6| 2.4
3.3 |39 | 37| 46 2.8 2.8 245! 1.5 | 1.4 | a1.6| 02,6 a2.3
3.4 | 8.7 | 37 | 44 2.8 2.8 24 | 1.5 | 1.4 | e1,6| 02,6 02.3
3.4 | 3.7 | 38 | 43 2.8 27| 2.4 | L5 |el4 | al6| 026 02.3
3.6 | 3.9 | 3.8 | 4.2 2.8 2.%| 2.7 | 1.5 |el4 | d1.6| 02.7| a2:3
3.9 | 40 | 4.0 | 43 3.0 27| 2.7 | 1.7 |e1.4 | 61.6| ¢2.7| 2.3
4.95| 4.1 | 4.0 | 43 3.4| 27| 2.7 | 1.7 |e14 | 17| e2.7| 2.3
5.1 50 | 43| 35| 27| 2.3 | 1.8 |e1.4 | 20| ¢2.7| 2.3
5.0 5.4 | 4.2 35| 25| 24 | 1.8 |e1.4 | 20| ¢2.7| a2.3
5.0 5.5 | 4.0 3.4| 25| 24 | 1.7 |el.4 2.0 ¢2.7| 22.3
5.0 55 | 40 | 34| 25| 23 | 1.7.|e1.4 | 20|%ec27]| 33
5.25 58 | 39 | 32| 24| 22 | 1.5 |e1.4 | 20| e2.7| 3.3
5.95 5.55 | 3.9 32| 24| 22 | 15 |e14 | 20| 26| 22
‘6.5 5.45 | 3.7 3.2| 24| 26 | 1.5 (el4 | 2.0 a2.6| 2.2
6.0 5.4 | 3.6 31| 23] 24 | 1.5 {el.4 | e2.0| a2.6| 2.2
5.8. 5.7 | 34| 31| 23| 21 | 1.5 |el.4 2.2 a2.6| 2.2
5.5 5.9 | 3.1 3.0/ 23| 2.1 | 1.7 |el.4 | 62.2| 02.6| 2.2
5.0 58 | 3.1 | 31| 27| 21 | 17 | 15| e2.2| 26| 22
4.8 5.8 | 3.1 32| 27| 22| L7 | L5 | e2.2| a2.6| 2.2
5.1 .| 5.8 |.3.0 | 33| 27| 22 | 1.5 |el5 | 02.3] a2.5| .2.2
5.4.]..... 6.0 |....... 3.3|..... . 225 | 15 |....... | a2.3 ... 2.2

o Estimated.

Nore.—River frozen over December 23-31,

Station rating table for Pit River near Bieber, Cal., frorh January 1 to December 81, 1905.

‘ h(e}iz ¢, |Discharge. h(e}i; ¢, |Discharge. hgi; . | Discharge. hgi;'i%; Discharge.
Feet. |Second-feet.| Feet. Second-feet.|| Feet. |Second-feel.| Feet. Seccmd—féet.
1.30 0.5 2.50 64 3.70 : 349 4.90 1,130
1. 40 1.0 2.60 77 3.80 396 5.00 1,215
.1.50 2.2 2.70 - 92 3.90 - 448 5.20 1,400
1.60 5.8 2.80 109 || 4.00 505 5.40 | © 1,59
170 9.6 2.90 127 4.10 565 5.60 1,810
180 13.6 3.00 147 4.20 630 5.80 2,035
1.90 18 3.10 168 4.30 695 6.00 2,270
2.00 2 3.20 { - 100 4.40 760 6.20 2,52
2.10 .29 3.30 213 4.50 830 . 6.40 2,810
2.20 36 3.40 239 4.60 900
2.30 4 3.50 270 || 4.70 975
2.40 53 3.60 307 || 4.80 . . 1,050

NOTE.~The above table is applicable only‘tor'oj)en-chamnel oondit{on‘s. - It is based on 26 discharge
measurements made during 1905. It is well defined between gage heights 3.5 feet and 6 feet. Below 3.5

 feet the table is not so well defined.
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Estimated monthly discharge of Pit River near Bieber, Cal., for 1905.

[Drainage area, 2,948 square miles.]

Discharge in second-feet. = Run-off.
X Total in
Month- Meximum. | Minimum. | Mean, | 80Te-fect. S;(;'z?dgfa?: et

January....c.coeeeiiiieaiaao.. 2,960 213 1,036 63,700 0.351 | 0.405-
FebrUaArY « .. enmeeeenaaeanans 2,270 | 349 | 1,083 . 60, 150 .367 .382
Mareh. ...ooiimiiiiiiiaeea 2,270 349 1,101 67,700 .373 .430
April .o 2,665 147 950 56, 530 .322 .359
MY e e 270 109 166 10, 210 .056 .065
June.......oooiiiiiiiiat Geeeenn 190 4 103 ° 6,129 .035 .039
JUlY . vcemie i 92 29 51.8 3,185 .018 .021
AUBUSE. - il 29° 2.2 9.73 598 .0033 .0038
September.........o..ooiiiia.. 2.2 .8 1.23 73.2|  .00042 .00047
October.....omevmmaeieanannn - 44 ‘ 2.2 . 15.4 947 .0052 .0060
November..........ccoeeeenanoae 92 4“4 76.1 | 4,528 .026 -029
December 1-22... .. ..... . ..... 213 44 63.9 2,788 .022 -.025

The period. . . ... .oooi i 276,500 _|eeneeeaaen]eaeeanans

NotE.—Discharge interpolated for missing gage heights in September, October, November, and
December.

SOUTH FORK OF PIT RIVER NEAR IVY, CAL.

This station was established January 11, 1904, by H. E. Green and J. S. Evans. It is
located 3 miles west of Ivy post-office, at the outlet of Jess Valley.

The channel is straight for 200 feet above and 80 feet below the station. The current is
sluggish at low-water stage. The right bank is low and subject to overflow in high water.
The bed of the stream is composed of earth and is filled with vegetation at low-water stage.

Discharge measurements are made from a cable and car. - The initial point for sound-
ings is the foot of the post used for fastening the car on the left bank of the stream.,

- The gage is a vertical plank fastened to a tree on the left bank 50 feet above the station.
It is read only at times discharge measurements are made, as it is impossible to get an
observer on account of its isolated location. The bench mark is on a large bowlder 150
feet east of cabin on the right bank and below the station; elevation, 12 .00 feet above the
datum of the gage.

A description of this station, with gage height and discharge data, is contained i in Water—
Supply Paper No. 134, United States Geological Survey.
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Discharge measurements of South Fork of Pit River near Ivy, Cal., in 1905.

Date. Hydrographer. Width. éez?c?ogf.' veli[oecs;"%y. hgiég' 3;. ch]gll'sé-e
Feet. | Sq. feet. |Ft.persec.| Feet. | Sec.-feet.
January1..... 32 63 0.92 4.90 58
January 13..... 28 37 .62 3.80 | 23
February 1.... 30 4 1.04 4181 49
February17... 28 42 1.00 4.00 ' 42
28 42 1.05 4.05 44
31 63 | 1.46 4.72 93 -
30 51 1.18 4.30 60
33 61 1.41 4.60 . 86
33 62 1.37 460 - 8
66 104 1.52 5.33. 158
66 - 101 1.53 5.33 . 155
85 112 1.41 5.40 158
98 118 1.40 5.4 165
107 145 L3¢ 5.68 195
97 126 1.31 5.50 165
39 80 1.32 5.05 106
38 78 1.28 &.00 100
24 22 1.86 4.15 41
23 19:5 1.79 4.05 35
23 18.3 1.75 |. 4.00 32
15 20 1.60 4.00 32
15 20 1.60 4.00 32
August 15..... 16 19.5 1.4 4.10 28
August 16. .... 16 T 19.8 141 4.10 28
August 24..... 16 17.2 1.16 3.70 19.9
September 5... 6 | 8.6 1.42 3.20 12.2
September 14 .. 14 8.6 1.95 3.30 16.8
October3...... 15 7.2 1.97 3.20 14.2
October 12..... 15 7.2 1.97 3.20 14.2
October 13..... 15 7.2 2.00 3.20 14.4
October 21..... 16 6.8 2.03 3.20 13.8
Novemberl... 15 7.2 2.03 3.20 14.6
November 2. .. 16 8.0 2.09 3.20 16.7
November 14. . 16 8.4 2.13 3.20 17.9
November 15. . 16 - 7.6 2.12 3.20 16.1

WEST VALLEY CREEK NEAR LIKELY,|CAL.

This station was established January 7, 1904, by H. E. Green and J. S. Evans. It is
located 7 miles east of Likely, Cal., at the outlet of West Valley.

The channel is straight for 200 feet above and 100 feet below the station. The banks
are high and not sub]ect to overflow. The bed of the stream is rocky and not sub]ect to
change. The current is swift.

Discharge measurements are made from a cable and car, or by wading at low—wa.ter
stage. The initial point for soundings is a juniper stump on|the left bank, which is used
for a tieing post for the car. After July 1, 1905, gagings wi
near the upper rod. These gagings give a much less discha
The gage is a vertical plank nailed to a juniper tree on the right bank of the creek. As
no one could be obtained to read the station gage, a gage was placed 2 miles above the
station near the ranch house, where an observer could be obtained. The gage as read at
this point is riot considered satisfactory for use‘in constructing a discharge curve for the
gaging station, but only gives a general idea of the fluctuations in the flow of the stream.

than at the regular station.

re made at the ranch house

|
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Numerous springs and swamps appear in the valley between the gaging station and the
ranch house, giving a greater discharge at the gaging station than at this point.
1905 the gage was read by Jasper L. Fountain. The bench mark is a point marked with
paint on a large bowlder 30 feet from the creek on the left bank; elevation, 10.00 feet above

the datum of the gage.

During

A description of this station, with gage height and discharge data, is conta.lned in Water-
Supply Paper No. 134, United States Geological Survey.

Discharge measurements of West Valley Creek near Likely, Cal., in 1905.

Dis-

Date. Hydrographer. Width. ;:Ic.%?ogf. valoecai?y. hgﬁi. charge.
Feet. | Sq.ft. |Ft.persec. Feet. Sec.-ft.
January 12.. .. 15 22 1.28 3.30 28
January 31.. .. 15 23 .96 3.20 | 22
February 2.... 15 2 .93 3200 « 20
February 16. .. 15 24 1.09 3.22 26
March 4....... 15 24 1.00 3.20 | 24
March5....... 15 24 1.00 3.20 24
March 16. . .... 15 24 1.02 3.22 25
March 17...... 5] 32 2.16 3.70 | 69
March29...... 15 21 1.43 3.30 30 .
March 31. 15 21 1.42 3.30 30
April13.. 15 22 1.18 3.25 26
April22.. 15 19 1.19 3.20 23
15 25 1.40 3.32 35
15 26 1.46 3.35 38
15 21 1.05 3.22 22
15 22 .95 3.19 21
‘15 ; 28 1.68 3.50 47
15 | 26 1.50 3.40 39
15 | 25 128  3.30 32
15 22 1.18 3.20 26
15 22 1.09 3.15 24"
3 4.4 3.84 3.10 16.9
8 10.0 1.74 3.20 17.4
8 10.0 174 3.20 17.4
8 9.6 1.72 3.15 16.5
. 8 10.0 1.70 3.15 17
August 24. . ... 16 7.2 1.43 3.00 10.3
September 5. .. 21 13 1.02 3.10 13.2
September 6. . . 21 13.7 1.04 3.10 14.2
September 14. . 17 7.4 1.53 3.10 11.3
September 15. . 17 7.8 1.49 3.10 11.6
October 3...... 18 8.4 1.65 3.10 13.9
October 12..... 19 10.1 1.59 3.20 17.1
October 13..... 19 10.4 1.68 3.20 17.5 -
October 21..... 18 7.6 1.72 3.10 13.1
October 22..... 18 7.8 1.73 3.10 13.5
November 1. .. 13 11.4 1.24 3.20 14.0
* November 14. . 13 11.0 1.32 3.20 14.5
November 15. . 13 11.0 1.30 3.20 14.3

NotEe.—~After July 1 gagings were made near upper gage.
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b " Daily gage height, in feet, of West Valley Creek near Likely, Oal., for 1905

' : Day. Jan. | Feb. | Mar. | ‘Apr. | May. | June.| July. | Aug.| Sept.| Oct. | Nov. Dec. . °

|  DUSUSUUON 33| az2| 32| 45 | 315| 32 | 32 3.0| e31.315| 31

: b IR 3.3 32 32 | 34| 815| 32 | 3.2 3.0| 23.1] 315| <1

i Beeiieetianaal] 3,250 3.2 3.2 3.3 3.15| 3.2 3.2 3.0) e3.1] 3.15) 3.15

‘ [ T .. 3.25 i 3.2 3.15| 3.3 3.15] 3.2 3.2 3.1 e3.1| 3.2 3.15

§ 325| 32| 315} 33 | 3.15| 3.6 | 3.2 31| e31|82 |'315 " |

! 3.2 3.2(e3.15( 3.3 | 3.15] 3.5 3.2 ‘-3._1 %31} 3.2 1-3.15

g 3.2 | 3.2|e3.15| 3.25|°8.15| 3.45| 3.2 81| a81| 324315 - 7

132 ] 32(0315| 325/ 3.3 {°3.55| 3.2 | 320 31]a32).32 31 g

L 82y 82e31 ) 82| 32 |35 3151 82 31|e32| 32 . 315

-3.2,| 32fe31 | 3.25) 8.4.{33 | 315 81832 32 (-316. -
32| 32| 81| 325(:337(°33 | 315| 32| 81| e32] 32 31 " =
3.2 32|31 | 32| 3.25| 3.25| 315" ©8.2{ @32 32 \"315 G
32 | 32| 315| 3.25) 32| 3.25| 315 ~3.2-e3.:21 3.2, 81 g

32 | 32|32 | 32| 32|32 | 315/
32 | 32 32|33 | 32| 32| 315]

32 | 32|32 | 33|32/ 32]| 315
3.25°| 32| 3.65| 3.3 | 32| 3.2 | 3.15
3.25| 3.2( 34 | 325| 32| 32 | 315{
33| 32|35 |32 {32]|32]315
3.3-| 32| 33| 32 32| 32|31
33 | 32( 35| 32])32]32315
325| 32| 35| 32| 3232|315
i 32 | 32| 83 32| 32| 32| 315
s 82 | ‘3a2] 88| 82 32| 32315
3.2 | 32(33| 32| 32| 382 31

3.2] 03.2| 82 | 32 .
‘3.2{e32] 3.2 315"
32| e32f 382 | 31
03.2-(23.2| 3.2 | 315 :
232 ¢3.1] 3.2 | 3.1 o
e3.2| e31| 32 | 3.1 i
e3.2| a3.1| 3.6 | 3.15 :
a3.2| 3.1 3.4 | 3.1
e3.2| 31| 38 | 3.1
63.2| 3.1 325{ 815 . .
e3.2| 31| 31| 31 .
e3.2| 31| 31 | 3.15

;
L 32| 32{ 34| 315 3232|315 a3 81) 31 |81
[ ‘32 |32 87 | 315/-32 |32 | 315 e3.2° 3.1 815] 3.1
b 32 | ’ 327 82 .| 315| 30| e32| 31| 32| 31
‘ 3.2 32 | 32 | 315 3.0 e32| 31|31 | 315
3.2 32 | 32 | 15| 30| e32| 81|31 | 31
3.2 3.2 | 32 | 80| 31 [oe.... 3.6
; e Estimateds e T 4
| , :‘
v > i @ ; a
&
| .
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Daily discharge, in second-feet, of West Valley Creek near Likely, Cdl., for 1905.

Day. Jan. | Feb, | Mar. { Apr. | May. | June. | July. | Aug. | Sept. | Oct. |Nov.
28| 21 24| 188 22 23 20 20 10 16 12
28 20 24 38 22 23 20 20 9 15 .12
25 20 24 30 22 24 20| 2 9 14| 12
25 20 24 30 22 24 19| -2 13 14 14
25 21 24 30 23 57 19 20 13 14| 14
22 21 21 30 23 47 19 20 14 15 14
22 21 21 26 23 43 18 20 14 15| 14
22 22 21 26 32| | 52 18 20 13| 16 14
22, ‘22| 19, 2| 2 52 6] 20| 13| 16| 15
22 22 19 26 2| 2 16 20 12 16| *15
22 23 19 2| +33 32 15 20 12 17 15
22 23 19 26 30| "2 15 20 26| i7| 15
22 24 21 26 27 29 15 20| 2| .18 14
2. 24 24 26 27 2| 15| 11 2 18 14
22 25 25 30 27 26 15 1 26 17 14
22 26 25 30 26 26 5] 11 26 16 14
25 26 63 30 26 26 15 10 26 16 . 14

25| "2 38 2 26 26 15 10 25 15 14
28 26 48 23 24 26 16 10 24 14 14
28 26 34 23 24 26 16 10 24 14

28| 2 8 23 24| 25 16 10 23 13
25 2 48 23 23 25 16 0] 22 14
22 25 34| 23 23 24 16 10 21 14
22 25 30 23 21 24 16 0] 21 13 |.oeni.
22 25 30 23 21 23| ‘16| 10 20 L3
22 25 38 21 21 23| 17 10 2 12 }......
22 25 69 21 21 22 17 10 19 12 |eeene :
22 25 38 21 21 22 17 10 18| 11{......
2|....... 8al 2| 22| 2| 17| 10| 18] 1f.....
22 |....... 38 21 22 21 17 10 17 10 |......
22 [o...... 48 ....... 23 |....... 20 10 |eeenn.. 10 {..%...

NoTe.—Daily discharge obtained by indirect method for shifting channel, as’ no measurements were
made later than November 19. No estimate has been made for the remainder of the year.
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Estimated monthly Jischarge of W;est Valley Creck near Likely, Odl., for 1905.

ASE 'OREEK AT ADIN, CAL.

-This station was established March 13, 1904, by J. S. Evans and Wllham Busch. It was
originally located one-fourth of a mile above the town of Adin. During/[he summer the
closing of the waste gates in the dam at Adin interfered with the dlschargé at this point to
such an extent that on August 15, 1904, the station was reestablished at 1. point 100 feet
below the wagon bridge in the town of Adin, Cal., which is about 500 feet|below the dami.
" “'The channel is straight for 200 feet above and 200 feet below the station;| The left bank
is high, but the right bank is subject to overflow from the side channel [vhich, in flood
diverts water from above the station. The bed of the stream is °gmvelly {nd not subject
to change.

Discharge measurements are made from a suspension footbridge constﬁ icted with one- -

half inch cables.
The gage is a vertical plank fastened to a tree on the left bank of the q iream. During

1905 the gage was read once each day by H. Williams. -

A description of this station, with gage heights and discharged data, is conta,med in Water

"Supply Paper No. 134, United States Geological Survey.

Discharge in second-feet. ~ | -
| Maximum. | Minimum. | Mean. acre-feet.
B 22| 235 1,45
2 .20 23.6 1,311
Sel o 19 32.0 1,968
" 188 21| 312 1,856
420 Lo a1 24.8 1,55
57| | vees| 1,744
15 16.8 1,033
20 10 14.3 879
o w7|.  Lus
18 10 14.4 885
15 12 13.9 .S
R . — 140
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Discharge measurements of Ash Creek River at Adin, Cdl., in 1905.

145

Gage

Date. - Hydrographer. Width. é‘efz?‘.?’o%f. vsl{:c&i?y. height. clglrsg-e.
Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.
January 7.....| J. Y. Toler... 32 50 0.90 1.96 45
January 21....|..... do.. 34 69 1.23 2.40 85
January 25. ... |..... do. 35 92 1.35 2.89 124
Do..oeoie]onnnn do. 35 95 1.33 3.00 126
February 8....|..... do. 34 70 .99 2.30 69
February 11...|..... do. 36 | 78 1.47 2.80 115
February 12...}..... do. 36 76 1.30 2.50 99
February 23...'..... do. 36 108 1.57 3.30 170
February 26........do. 3| - 93 1.4 2.90 134
35 67 1.07 2.30 72
35 67 1.10 2.30 74
35 68 1.16 2.35 79
36 114 1.27 3.60 145
36 125 1.85 3.95 231
36 107 1.72 3.55 183
36 103 1.65 3.40 17
35 82 1.45 2.80 119
35 79 1.34 2.70 106
35 80 1.33 2.70 106
34 60 .98 2.20 59
34 63 1.08 2.10 68
33 \56 .86 1.90 48
33 54 .85 | 1.90 46
33 " 53 .79 1.85 42
33 53 .76 1.80 40
45 28 1.08 1.80 30
45 27 1.05 1.75 28
44 26 .96 1.70 25
28 22 .93 1.65 T2
28 23 .91 1.65 21
26 18.9 1.22 1.70 23
25 15.4 1.28 1.60 '19.7
- 25 15.4 1.29 1.60 19.9
28 19.2 1.10 . 1.65 20
28 18.4 .98 1.60 18.1 -
27 16.7 .89 1.50 14.9
27 16.7 .83 1.50 13.8
September 10.. 28 19.2 .98 1.60 18.9
September 11.. 29 21 1.05 1.70 22
September 20a . 7 2.5 .92 1.00 2.3
September 21 .. 32, 49 .49 1.70 24
October 8...... 30 19.2 1.67 1.70 32
October 9. .. 32 50 .59 1.70 29
October 17.. 30 19.2 1.41 1.70 27
October 18.. 34 51 .63 1.80 32
October 26. . 26 50 .63 1.80 31.
October 28. ... 36 57 .87 2.00 50
November 8. . 34 50 .64 1.80 32
November9... R 35 53 1.90 4

.84

aWater held back by dam above station.
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' Daily gage height, in feet, of Ash Creek at Adin, Cadl., for 1905.

Feb.

Dec. -

Day. Jan. Mar. | Apr. | May: | June. | July. Aug Sept. |- Oct. ‘Nov.

25| 3.4| 25| 41| '2.3}-19|. 17| 15| 16| L7| 19| L8
2.4| 59| 25| 60| 22| 19| 17| 16| 17| 17| 19| 18
22| 35| 25| 60| 21| 19| 17| 16| 17| 17| ro| 18
19| 34| 25| 46| 21| 19| 16| 16| 17| 17| 19| 18
i9]| 34| 25| 46| 21| 19| 15| 16| 17| 17| 19| L8
19| 34| 25| 40| 21| n8| 15| 1.6| 18| 17| 19| 1.8
19| 34| 25| 37| 21| 1.8/ 15| 16| 18| 17| 19| 18
L9 32| 25| 37| 21| 18| 15| 16| 18| 17| 19| 18
1.9} 25| 24| 32| 21| 18| L5| 16| L8| 17| 19| 4.8
Le| 24| 24| 32| 22| 18| 15| 16| 19| 18| 19| 1i8
19( 23| 24| 31| 22| 18| 15| 16| 19| 18] 1.9} 18
19| 23| 24| 31| 22| L8| 15| 1.6 1.8| 19| 1.9 18
20| 22| 24| 30; 22| 18| 15| 16| L8| 19| 1.9 18
2.0 21| 24| 30| 22| 1.8( 15| 16| .1.8{ 1.9 19| 18
20| 21| 24| 30| 21/ L8| L5| 16| 18| 19| 19| 18
40( 21| 24| 30| 21| 18| 15| 16| 18| 1L.9| 18| 18
25! 22| 31| 28| 21} 18| 15! 16| 17| 17! 18| 1.8
2.0( 31| 51| 28| 22 18| L5{ L6{ L7| 17| L8| 18
28| 59| 62| 28| 22| 1.8 15| 16| 17| 17| 1.8 18
'2.4| 60| 43| 28| 23| 18| 15| 16| 16| 17| 1.8 18
2.4| 34| 46| 28| 23| 17| 1.5 16| 16| 17| 1.8 18
41| 33| 46| 28| 23| 17| 15| 16| 1.6 17| 1.8| 18
.| 46| 33| 38| 27| 21| 17| 15| 16| 1.6| 17| 18| L8
| 46| 26| 54| 27| 21| 17{ 15| 16| k6| 17| 18| 18
30| 26| 36| 27| 19| 17| 15| 17| 16| 17| 18| 1.8-
2.4 23| 90| 27| 19| 17| 15| 17| . 16| 17| 1.8 1.8
23| 23| 46| 27| 1o 17| 15| 17| 16| 18| 18| 18
23| 25|-41| 28| 19| 17| 15| 16| 16| 13| 1.8 L8
2.3 ...l 42| 28| 19| 17| 15| 16| 16| 1.8 18| 18
45(......| 42| 28| 19| 17| 15| L6| 16| 1.8 1.8 18
4.5|.....: SIS I FP. 1.9 ...e.. L5| 1.6 [....e.| 1.9|...... 1.8

:Sta,tim rating table for Ash Creck at Adin, Cdl., from January 1 to December 31, 1905.

h(é‘i Discharge.. .hgig S |Discharge. hgigﬁ. Discharge. h(e}ig % |Discharge.
Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.
1.50 14 2.60 o7 3.70 © 205 4.80. 342
© 1.60 20 2.70 106 3.80 216. 4.90 356
1.70 27 2.80 115 3.90 227 5.00 370
i 1.80 34 2.90 124 4.00 238 5.20 400
190 41 '3.00 134 4.10 250 5.40 430
£ 200 | 48 3.10 144 4.20 262 5.60 462
1210 | 56 3.20 154 4.30 274 5.80 494
f2.20 | & 64 3.30 164 4.4 287 6.00 - 526°
| 2.30 72 3.40 174 4.50 300 || 6.20 560
i 2.40 80 3.50 184 4.60 314
! 2.50 88 3.60 194 4.70 38 ||

NorE.—The above table is a.ppﬁcable only for open-channel conditions.

It is based on 49 discharge
measurements made during 1905. It is well defined between gage heights 1.5 feet a.nd 4 feet. Above 4
feet the table is & rough approximation;
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Estimated monthly discharge of Ash Oreek at Adin, Cdl., for 1905. .

[Drainage area, 260 square miles.]

_Discharge in second-feet. Run-off.
Total in . .
Month. Maximum.| Minimum. | Mean. acre-feet. %%‘;':gdgg:: mDi;%‘ﬁ}és.
January......coocieieiiiiaaaa.. 314 41 107 6,579 0.412 0.475
February ........................ 526 56 158 8,775 .608 .633
1,120 80| 214 13,160 .823 .949
526 106 176 10,470 .677 . .755
72 41 56.7 3,486 .218 .251
41 27 32.8 1,952 .126 141
27 14 15.5 953 .060 .069
27 14 20.5 1,260 .079 .091
September....................... 41 2 27.2 1,618 .105 17
October ceee 41 27 31.1 1,912 .120 .138
'November 4 34 37.5 2,231 144 .161
December 34 34 34 2,091 ..131 .151

The yeat .................. © 1,120 14 75.9 | 54,490 .292 3.93

McCLOUD RIVER NEAR GREGORY, CAL.

This station was established March 23, 1902, in cooperation with the McCloud River
Electric Company. It is located at John’s Camp, near Hirze Mountain, 14 miles east of
Gregory Post-office, Cal. Baird Station, on the Southern Pacific Railroad, is just across
Sacramento River from Gregory.

The channel is straight for 300 feet above and 600 feet below the gaging station. The
current is swift at all stages. The banks are high and wooded and not liable to overflow.
The bed is composed of limestone on the sides, w1th some large river gravel and bowlders in
the center of the channel.

Measurements are made from a car suspended from a cable. The initial point for sound-
ings is at the gage rod on the right bank of the stream. A line is placed 150 feet below the
cable, marking a course for float measurements during floods.

The gage rod is a timber nailed and wired to a tree on the right bank. The bench mark
is a point marked with a ring of white paint on the top of a‘bowlder 10 feet upstream from
the 10-foot mark on the cable; elevation, 21.19 feet above the datum of the gage.

Information in regard to thls station is contained in Water-Supply Papers Nos. 100 and
134 of the United States Geological Survey. ‘
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Discharge measurement& of McCloud River near Gregory, Odl., in 1905.

" Date. | . Hydrographer. widtn,| Areaof | Mean. | . Gaj Dis-

“section. | veloeity. | height. | charge.

: S [ < - vFeet.' 8q. ft. 'Ft.persec: Feet. Sec.ft.
. February 21...

t 114 830 | 1 6.43 4.58 5,337

* | February22... 14 759 | - 547 3.951 ~ -4,155
February 22... 4 766 |- - 5.38 3.98 4,120

[ ' August6...... 103 543 | 2.55 1.63 1,386

| - o . . ) .

" Daily gage height, in foet, of McCloud River near Gregory, Cal., for 1906.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. ‘J_-uly. Aug. | Sept. Ocis.' -Nov. Dec.

29 | 3.8 | 20 | 34 |28 | 21 | 1.8 | 1.65| 1.55| 155 1.5 | 1.55
26 451 28 | 33! 27|22 18| 1.65| 1.55| 1.55 1.5 | 1.55
"2.45.| .3.85| 2.8 | 3.95| 2.65| 2.1 | 1.8 | 1.65| 1.55| 1.55.| 1.5 | 1.55
2.3 | 37| 275 32 | 2.6 | 2.1 | 1.8 | 1.65| 1.55| 1.55| 1.5 |-1.55 -
22 | 36 | 27| 31| 25|21 | 18| 16| 15| 1.55| L5 | 155
2.2 |36 | 27 | 3.0 | 2.6 | 2.05| 1.8 | 1.65| 1.55 | 1.55 | 1.5 | 1.55
2.15| 3.5 | 2.65| 29 | 27 | 2.05| 1.8 | 1.6 | 1.55| 1.6 | L5 | 1.55
2.1 |33 | 265 28| 2.8 | 2.0 | 1.8 | 1.6 | 1.55| 1.55| 1.5 | 1.55
2.0 | 32| 26 | 28 27| 20| 18| 16| 1.55| 1.55| 1.5 | 1.55
2.0 (131 | 26 | 27 |27 | 2.0 | 1.8 | 1.6 | 1.55| 1.55| L5 | 1.55
2.0 |30 | 27| 27| 27 | 2.0 [ 1.8 | 1.6 | 1.55| 1.55| 1.5 | 1.55
1.95 | 2.95| 3.05| 2.6 | 2.6 | 2.0 | 1.75| 1.6 | 1.55| 1.55| 1.8 | 1.55
205 27 | 46 | 26 | 2.6 | 1.95| 1.75| 1.6 | 1.55| 1.55| 1.5 | 1.55
31 | 26 | 68 | 2.55| 2.55| 1.95| 1.75| 1.6 | 1.55| 1.55| 1.5 | 1.55
"3.25] 2.5 | 5.25| 2.6 | 2.5 | 1.9 | 1.75| 1.6°| 1.55| 1.55| 1.5 | 1.55
33 | 25 | 46 | 28 | 25| 19| 17 | 16 [ 1.55| 1.55| 1.5 | 1.55
31 | 24 | 415) 26 | 25 | 19 | 17| 16 | 1.55| 1.55| 1.5 | 1.55
3.0 | 25 | 40 | 275| 25 | 1.9 | 1.7 | 1.6 | 1.55| 1.55 | 1.55| 1.55
3.0 | 34| 44 | 29 | 224 | 1.9 | 1.7 | 1.6 | 1.55| 1.55| 1.55| 1.6
2.95| 53 | 47 | 285 24 | 1.9 | 1.7 | 1.6 | 1.55| 1L.55| L.55| 1.55
41 | 47 | 52 | 28] 23 | 1.88| 1.7 | 1.6 | 1.55] 1.55| 1.55, 1.55
8.06| 3.9 | 47 | 2.8 | 225 | 1.85| 1.7°| 1.6 | 1.55| 1.55| 1.55 | 1.55
7.4 | 3.6 | 435 27 | 23 | 1.85] 1.7 | 1.6 | 1.55| 1.55| 1.55| 1.55
Jd-62 | 835|-40 | 2.7 | 2.2 | 1.8 1.7 | 1.6 | 1.55| 1.55| 1.5 | 1.55
6.6 | 3.1 | 38 |27 | 222 | 1.8 1.7 | 1.6 | 1.55| 1.55| 1.55| 1.55
 5.15( 3.1 | 43 | 27| 2.2 | 1.85| 1.65| 1.6 | 1.55| 1.55 | 1.55 | 1.55
4250 3.0 | 40 | 2.7 | 2.2 | 1.8 | 1.65| 1.55| 1.55| 1.55| 1.55| 1.55
38 [ 29 | 39 | 26 | 2.2 | 1.8 | 1.65| 1.55| 1.55| 1.55 | 1.55| 1.55

i
i
'
!
;
L
!
‘

3.45i....... ‘8.9 | 2.6 | 2.2 | 1.8 | 1.65| 155 1.55| 1.55] L.55| 1.55
3.25 |....... 3.6 |27 | 22 | 1.8 | 1.65| 1.55| 1.55| 1.55| 1.56+.1.55

3.25 |....... 3.6 |...... 4 [ E I 1.65 | 1.55 |....... C L5 ..., 1.55
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Station rating table for M eCloud River near Gregom), Cal., from September 23,1902, to December ‘

31, 1905.

hgiz S | Discharge. hSiZ S pischarge. hgi; <. | Discharge. l hg’i% ¢ ' | Dischargo.

Feet. |Second-feet.|| Feet. |Second-feet.| Feet. [Second-feet.| Feet. |Second-feet.
1.00 1,00 || . 2.40 2,042 3.80 " 3,860 5.40 | 7,170
1.10 1,132 2.50 2,140 | 3.90 | - 4,030 5.60 7,630
.20 1,178 2.60 2,242 4.00 4,210 5.80 8,110
1.30 1,228 2.70 . 2,349 4.10 4,395 6.00 . 8,600
1.40 1,282 2.80 2,461 420 | - 4,585 6.20 9,120
1.50 1,340 2.90 2,578 4.30 4,785 6.40 - 9,650
1.60 | - 1,402 3.00 2,700 4.40 4,990 6.60 10,190 |
170 | 1,468 3.10 2,825 4.50 - 5,200 6.80 | 10,740
1.80 1,538 3.20 2,955 4.60 .5,410 7.00 11,300
1.90 1,612 3.30 3,090 4.70 5,625 7.20 11,870
2.00 1,600 || 3.40 3,230 4.80 5,840 7.40: 12,450
2.10 1,772 || . 3.50 3,380 |I° 4.90 6,060 7.60 13,040
2.20 1,858 3.60 3,535 5.00 | 6,280 7.80 | 13,640
2.30 1,948 3.7 3,695 5.20 | 6,720 8.00 14,250

Nore.—The above table is applicable only for open-channel condiﬁons. It is based on 10 discharge
measurements made during 1902-1905. It is fairly well defined between gage heights 1.5 feet and 4.6 feet.
The table has been extended beyond these limits. Above 8 feet the discharge is a rough approximation.
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Estimated mmﬁj‘dischme of McOloud River mear Gregory, Odl., for 1902-1905.

TR

[ Drainage, 608 square miles.] )
Discharge in second-feet. - . Run-off.
Total in
Monh- Moximum, Mintmum, | Mean, | Sreteet. | SEO0LI | Dopth
e. .
1902
September 23 to 0............ 1,340 1,282 1,333 21,150 2.19| 0.651
October....ocoeeemecenaeonnn. 2,140 | 1,228 1,372 | 84,360 2.26 2.61
NoOVember. ..ccveceeueecnann. 12,740 1,282 2,799 166, 600 4.60 5.13
December-...... eeeneren—. 6,060 1,538 2,576 | 158,400 42 4.89
1903 ’
JANUATY - - cecemeneneenenaiannns 13,340 1,538 2,847 175,100 4.68 5.40
February......ceueeueenennn.. 2,578 1,772 2,046 | 113,600 3.37 3.51
March. ........ eereereinen.s 11,870 2,042 3,723 | 228,900 T 812 7.06
i 6,060 2,242 2,819 | 167,700 4.64 5.18
2,242 1,612 1,913 117, 600 3.15 3.63
1,690 1,468 1,545 91,930 2.54 2.83 .
1,468 1,340 1,373 84,420 2.26 2.61
1,352 | 1,311 1,323 81,350 218 251 °
1,311 1,282 1,306 | 77,650 2.15 .2.40
1,435 1,282 1,317 | 80,980 2.17 2.50 .
November. .......iveeueninn. .. 14, 560 1,282 3,475 | 206,800 5.72 6.38
December. ............. e 2,263 1,455 1,82 [ 112,500 3.01 3.47
The year......... Teemens 14,560 1,282 2,126 | 1,539,000 3.50 | 47.48
B 1904
REFIIITY o N 2,042 1,503 1,652 101, 600 2.72 3.14
February coeeeeeamenenrieannns 39,500 1,468 6,153 | 353,900 10.12 | | 10.92
March......ooooiiiiiiia. 41,000 3,380 9,310 | 572,400 15.31 17.65
April. .. . il 7,285 4,120 5,468 | .. 325,400 8.99 10.03
MAY - - ceeeaenieieaenaana e 4,490 3,090 3,756 230,900 6.18 7.12
JUN. . eemiiceacecan N 2,890 1,858 | 2,218 132, 000 | 3.65 4.07
JULY oot i et 1,858 1,612 1,746 107,400 C .87 3.31
TAUBUSE . e 1,612 1,503 1,572 - 96,660 2.50 | . 2.99
September.............oo..... 1,815 1,468 1,512 89,970 2.49 2.78 <
R 07170) 1 SO i 9,785 1,503 2,607 . 165,800 4.4 512
* November........ eeeeeneens . 2,140 1,503 1,640 97,59 2.70 3.01
4,585 1,575 1,844 | 113,400 3.03 3.49
41,000 1,468 3,297 | 2,387,000.| 5.42 73.63
14,400 1,651 3,854 | 237,000 6.34 7.31
6,945 2,042 3,284 | 182,400 5.40 5.62
10,740 2,242 4,062.| 249,800 6.68 7.70
3,230 | . 2,191 2,490, | - 148,200 4.10 4.57
2,461 1,712 2,112 - 129,900 3.47| " 4.00
1,858 1,538 1,648 | 98,060 2.71 3.02
1,538 1,435 1,491 | \ 01,680 2.45 2.82
g 1,435 1,371 1,402 ‘88,210 1 . 2.31 2.66
September........ ereeeihends . 1,371 1,371 1,371 81,580 2,25 2.51
October........... S, 1,402 1,340 1,371 84,300 2.95 2.59
November 1,371 1,340 1,352 80,450 2.2 248
1,402 1,371 1,372.| 84,360 226 2.61
14,400 1,340 | 2,151 1,654,000 3.54 | ©47.80 "




MISCEL

The following m
during 1905:

Cottonwood Creek, near Lakeview, Oreg—This stream is tributary to Goose Lake.

measurement was 1
Wilshire’s sawmill
Width, 12.7 feet
second-feet.
Corporation ditch.
River above Likel
miles east of Likely
June 7: Width,
charge, 23 second-f
June 20: Width,
charge, 24 second-f
September 6: Wi
discharge, 29 secon
Duke’s ditch, nea
River. The follow
John Y. Toler:
June 7: Width,
charge, 13.9 second
June 20: Width,
charge, 9.8 second-
Fitz Hugh Creek,
measurements were
July 2: Width, &
charge, 1.8 second-
July 25: Width,
charge, 1.4 second-
September 7: ‘W
discharge, 1.8 secor
September 16: W
discharge, 2.8 secor
Ganstad’s ditch,
Pit River. The fo
Cal., by John Y. T
June 8: Width, 6
charge, 6.9 second-
July 2: Width, 6.
charge, 8.7 second-

Gooch’s ditch, near Lookout, Cal: -—Thrs ditch dxverts water from Pit River.

ment was made 25(

Width, 14.5 feet
second-feet.

E. Lauer and So
above the town of
north of the town o

Width, 4.1 feet;
1.42 second-feet.

Pine Creek near
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LANEOUS MEASUREMENTS IN PIT RIVER DRAINAGE BASIN..

iscellaneous measurements were made in the Pit River drainage basin

A
nade June 28, 1905, by S. G. Bennett and J. Y. Toler, one-half mile below
and 10 miles above Lakeview, Oreg.

area, 4.7 square feet; mean velocity, 1.55 feet per second; discharge, 7.3

near Likely, Cal.—This ditch diverts water from the South Fork of Pit
y, Cal. The following measurements were made below head-gate, 2
7, Cal.: ’

5.7 feet; area, 16.3 square feet; mean velocity, 1.42 feet per second; dis-
eet.

5.6 feet; a,rea, 16.6 square feet; mean velocity, 1.41 feet per second; dis-
eet.

dth, 7.0 feet; area, 19.9 square feet; mean velocity, 1.46 feet per second;
d-feet.

w Likely, Cal.—This ditch diverts water from the South Fork of Pit
ing measurements were made in flume, 400 yards below head-gate, by

3 feet; area, 2.88 square feet; mean velocity, 4.83 feet per second; dis-
feet.

3 feet; area, 2.3 square feet; mean velocity, 4.25 feet per second; dis-
feet. .
near Alturas, Cal.—This creek is tributary to Pit River. The following
made at Doten’s ranch, 10 miles south of Alturas, by John Y. Toler:
.5 feet; area, 2.8 square feet; mean velocity, 0.64 foot per second; dls-'
feet.
8.4 feet; area, 2.7 square feet; mean velocity, 0.52 foot per second; dis-
feet.
dth, 7.0 feet; area, 2.8 square feet; mean veloclty, 0.64 foot per second
1d-feet.
Vidth, 8 feet; area, 3.6 square feet; mean velocity, 0.78 foot per second;
1d-feet.

ear Likely, Cal.—This ditch diverts water from the South Fork of the
llowing measurements were made at head-gate, 2 miles east of Likely,
ler:

.6 feet; area, 10.5 square feet; mean velocity, 0.66 foot per second; dlS—
feet.
6 feet; area, 10.5 square feet mea,n veloclty, 0.83 foot per second dis-
feet.
A measure-
) yards above bridge at Lookout on June 13 by John Y. Toler.
-area, 25 square feet; mean velocity, 0.48 foot per second; discharge, 12

m’s ditch near Alturas, Cal.—This ditch diverts water from Pit River
Alturas, Cal. - A measurement was made in flume at XL ranch 9 miles
{ Alturas, Cal., on May 23, by Jno. Y. Toler.

area, 0.89 square foot; mean veloclty, 1.60 feet per second dlscharge.

Alturas, Cal.—This stream is a tnbutary of South Fork of Pit River,

The following measurements were made in flume 100 feet below Gibbins & Mulkey’s power

house, 7 miles east

of the town of Alturas, Cal.
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August 11: Width, 2.2 feet; area, 2.8 square feet; mean veloclty, 4.43 feet per second;
- discharge, 12.4 second-feet.

August 22: Width, 2.15 feet; area, 2.6 square feet; mean vclocity, 4.35 feet per second;
discharge, 11.3 second-feet.

October 1: Width, 2.3 feet; area, 3.1 square feet; mean veloclty, 3. 94 feet per second;
discharge, 12.2 second-feet.

Pit River at Lookout, Cal.—The following measurements were made during 1905 at bridge
on county road east of town of Lookout, Cal.

June 13: Width, 87 feet; area, 217 square feet; mean velocity, 0.71 foot per second; dis-
charge, 155 second-feet. ‘ '

July 7: Width, 67 feet; area, 112 square feet; mean velocity, 0.51 foot per second; dis-
charge, 57 second-feet.

July 20: Width, 40 feet; area, 71 square feet; mean velocity, 0 41 foot per second; dis-
charge, 29 second-feet.

August 19: Width, 8 feet; area, 4.8 square feet; mean velocxty, 2.06 feet per second; dis-
charge, 9.9 second-feet.

Rush Creek mear Adin, Cal—This stream is a tributary to Ash Creek. The following
measurements were made in canyon above upper end of Round Valley north of the town of
Alturas, Cal. :

July 18: Width, 13 feet; area, 9.7 square feet; mean velocity, 0.56 foot per second; dis-
charge, 5.6 second-feet.

September 22: Width, 9 feet; area, 5.0 square feet; mean velocity, 1.16 feet per second;
discharge, 5.8 second-feet.

Von Loam’s ditch near Likely, Cal.—This ditch diverts water from the South Fork of Pit
River. The following measurements were made below head-gate, 2 miles east of the town
of Likely, Cal.

June 8: Width, 7.8 feet; area, 16.9 square feet; mean velocity, 2.09 feet per second; dis-
charge, 35 second-feet.

June 20: Width, 8.5 feet; area, 14.9 square feet; mean velocity, 1.68 feet per second dis-
charge; 25 second-feet. )

* Willow Creek near Adin, Cal.—This stream is tributary to Ash Creek. The following
measurements were made at bridge on county road, 5 miles south of the town of Adin, Cal.

July 19: Width, 8 feet; area, 5.2 square feet; mean velocity, 1.09 feet per second; dis- :

charge, 5.7 second-feet.
September 21: Width, 8 feet; area, 4.4 square feet; mean velocity, 1.00 foot per second;
discharge, 4.4 second-feet.

STONY CREEK DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Stony Creek drains a portion of the Coast Range and flowing in a northerly direction dis-
charges its waters into the Sacramento River near Orland, Cal.. It has numerous tributa-
ries, all of which are torrential in their character. The formation on the higher elevations
is of granite with good soil covering and is heavily timbered. In the lower portion of the
drainage basin the formation is shale, sandstone, and conglomerate, with heavy growth of
brush and grass. This portion of the basin is used extensively for pasturage, the soil being
heavy, it packs readily, producing a large per cent of run-off. The mean average rainfall on
the higher elevation is about 40 inches; while on the lower reaches it is 20 inches. The pre-
cipitation is almost wholly in the form of rain, with some snow on the upper reaches which
soon melts and only adds to the flood discharge. -

The gaging station on this stream is located near the point where it emerges from the foot-
hills and enters the Sacramento Valley.

-

o



STONY OREEK DRAINAGE BASIN. ' 153

; STONY CREEK NEA.R FRUTO, CAL.

This station Waé esta,bhshed on January 30, 1901, by Burt Cole. It is located at Julian’s -

‘ranch, 7 miles nor’l;hwest of Fruto, and 1% miles above the proposed mill-site dam.

The channel is }stmlght for 200 feet above and below the cable. The current is very
swift at high water and sluggish at low water. Neither bank is subject to overflow, but at
high stages of the creek the water spreads to the right for several hundred feet. The bed of
the stream is of gravel and is subject to some change. . .

Discharge measurements are made from a car and cable. The initial point for soundings
is the eyebolt on the left bank to which the cable is attached. '

The gage is in two sections. During 1905 the gage was read twice each day by W. H.
Julian. The bench mark is the head of an iron bolt set in the rock near the upper gage;
elevation, 14.00 fept above the datum of the gage.

Information in regard to this station is contained in Water-Supply Papers Nos. 81, 85

100, and 134 of the United States Geological Survey.

Discharge measurements of Stony Creek near Fruto, Cal., in 1905.

lWidth Area of Mean Gage Dis-

Date Hydrographer. +| section. | velocity. | height. | charge.

| . . Feet. | 8q.ft. |Ft.persec.| Feet. Sec.-ft.

February 16...| O."W. Peterson.................... . 130 204 3.35 5.13 684

June 23........ O s 110 84 1.52 3.90 128

August4...... Peterson andLee................... 32 23 1.22 3.30 28
September 8...| C. H. Lee........................... 33 32 .51 3.22 16.3
September 14.. W. B. ClaDP-cucnenenenenananannnnn. 33 17 .83 3.20 14.1
24 2| .76 3.24 17.6

October4...... Leejand Hawley....................

2R 177—06——11

/
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Daily gage height, in feet, of Stony Creek near Fruto, Odl., for 1905.
Day. Jan. | Feb. | Mar. | Apr. Mdy. June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.0 {100 | 52 | 61| 47 | 46| 37| 32| 3.1| 32| 83| 3.6
6.8 |.87 |52 | 60| 60 | 45| 36| 32| 31| 32| 33| 36
6.6 |7.35| 51| 60| 50.| 45| 36| 3.2| 32| 32| 33| 3.6
6.3. 6.7 | 5.1 | 59| 50-| 46 36| 32| 32| 32| 33{ 3.6
6.2 | 62| 50 | 69| 49 | 45| 36| 32| 32| 32| 33| 36
6.1 | 6.0 | 50 | 58| 48 | 45| 35| 32| 32| 32| 33| 36
50 | 58 |50 | 58 63 | 44| 35| 32| 32| 32| 33| 3.6
4.9 | 5.6 | 49 57| 5.75| 4.4| 35| 32| 82| .3.2| 33| 3.6
49 | 55 | 49 | 56| 5.5 | 43| 35| 32| 32| 32| 33| 3.6
4.8 | 54 | 49.| 55| 55 | 43| 35| 32| 32| 32| 33| 3.6
4.8 | 5.4.| 4.8 54| 5.4 42| 35| 32| 32| 32| 33{ 36
48 | 53 [ 64 | 53| 54 | 42| 34| 32| 32| 32| 33| 36
47 | 53 | 825| 53| 53 | 42| 34| 32| 32| 32| 33| 3.6
‘95 | 52 | 27| 52| 53 | 41| 34| 32| 32| 32| 33| 36
7.75| 5.2 1 85 | 52| 52 | 41| 34| 32| 32| 32| 33| 36
85 | 51| 85 | 53| 52| 41| 33| 32| 32| 32| 33| 36
7.8 | 55 | 7.7 | 53| 51 | 41| 33| 32| 32| -32| 33, 36
7.7 | 58 | 7.15| 5.8 50 | 41| 33| 32| 32| 32| 33| 36
7.4 | 57 | 9.25| 5.2 49 | 40| 33| 32| 32| 32| 33| .36
68 | 6.0 | 825| 52| 49 | 40| 33| 31| 32| 32| 33| 36
6.8 | 5.8 | 7.3 |. 50| 48 |- 40| 33| 31| 3.2| 32| 33| 36
9.75| 56 | 6.75| 50| 48 | 39| 33| 31| 32| 32| 33| 36
9.25| 55 | 6.55| 50| «7. | 39| 33| 31| 32| 32| 33| 3.6
.| 95 | 5.4 | 7.25| 49| 47 | 39| 33| 31| 32| 33| 33| 36
7.7 | 54 | G6 | 45| 46 | 38| 33| 31| 32| 33| 34| 3.6
69 | 53 | 655, 49| 42 | 38| 33| 31| 32| 33| 34| 3.6
6.45| 53 | 6.3 | 48| 5.25| 38| 33| 31| 32| 33| 34| 3.8
63 | 52 | 61| 48| 48 | 37| 33| 31| 32{ 33| 34| 38
20.iiiieiannns 61 |oeeoo.. 7.35| 48| 48 | 87| 33| 31| 32| 33| 36| 3.8
: 6.0 |oeen... 6.5 | 47| 47 | 37| 32| 31| 32| 33| 36| 38
6.0 |oeeu.nn €.15 |....... 4.6 |....... 3.2] 31|.....c 3.3|.......] 3.8
Station rating table for Stony Oreek near Fruto, Cdl., from January 1 to December 31, 1905.
: Ga,%e " Disoha; Gage charee. || . Gage Gage |g
| height. 7ge: | holght, |Discharge. || peighi | Discharge. |y | Discharge.
" Feet. Secondfeet.)| Feet. |Second-feet.| Eeei. Second—fcet _ Feet.. .|Second-feet.| -
3.10 10 L 4.50 | 350 || 5.90 1,310 7.60 3,150
3.20 14 4.60. 400 || 6.0 1,400 || - 7.80°| 3,410
3.30 2 4.7 450 6.10 1,490 || 8.00 3,690
3.40 34 4.80 500 -/ 6.20 /1,580 || 8:20° | 3,980
"'3.50 " 490 560 | 6.30 | 71,680 |l -840 . 4,280
3.60 . 5.00 C 620 | 6.0 | 1,780 | 8,60 * 4,600
3.70 5.10 " 685 6.50 1,880 880 | 4,930
3.80 5.20 755 6.60 1,080 . 8.00 |. 5270
. 3.9 ©5.30 7830 | 8.70 0| . 2,080 | 9.20- 1" 5,630
40071500 5,40 905 || 6.80 2,200 [’ 9.40 | 6,000
4100 <580 ) Al 690 5,810 {060 ) 76,400].
&N S210 | L0 7.00: | 2420 || 0.80 | ..6,80 |
4,80~ 250 | B0 G20l 7 2,660 10,00 5280°
o | © 800 ;.-}‘580 7.0 f.,z,soov e

NoTE.—The above table is based on 22 dxscha.zge meﬁsWMeuts made ‘during 19(6—1905 a.nd 19

f&ltly well defined thrc Jghout. Above 3 7 teqt the tablq i§ the ! same as for 1904.
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Estimated monthly discharge of Stony Creek near Fruto, Cal., for 1905.

[Drainage area, 760 square miles.]

Discharge in second-feet. Run-off.
Total in
Month. Maximum.| Minimum. Mean. acre-feet. %eecrmslg?uﬁeet izPi;I():};ll(‘es.
mile.

January............o.o.o..... 6,700 | - 450 2,420 148, 800 © 3.18 3.67

February...................... 7,280 685 1,471 81,700 1.94 2.02

Mareh......................... 5,720 500 2,050 126,000 2.70 3.11

1,490 450 870 51,770 1.14 1.27

May. coooiiiiiii 1,680 400 675 41, 500 .888 1.02
June..........io......o........ 400 80 206 12, 260 .271 .302
80 14 36.5 2,244 .048 .055
14 10 12.4 762 .016 .018
September..............._..... 14 10 18.7 815 .018 | ©  .020
October 23 14 16.3 1,002 021|024
November..................... 262 23 27.1 1,613 .036 .040
December. ................... . 100 62 68.1 4,187 .090 .104

The year................ 7,280 10 I 656 { 472,700 . 862 11.62

FEATHER RIVER DRAINAGE BASIN.
* DESCRIPTION OF BASIN.

Feather River drains a portion of the western slope of the Sierra Nevada extending

east nearly to the Nevada State line, a distance of about 75 miles and north and south |

for a distance of from 30 to 40 miles.

The greater portion of the watershed is rough and mountainous and has numerous
tributaries which drain the slopes of the higher mountains. The formation in the southern
and eastern part of the basin is of granite, with a comparatively deep soil covering. There
is also a considerable area composed of lava and other volcanic matter in the northern
part of the basin. Numerous meadows and vallevs also exist, which tend to maintain a
steady flow during the dry season. The soil is generally porous and absorbs the moisture
readily. The entire watershed is well covered with a growth of brush and timber, much
of which is large enough to make lumbering a profitable industry, with the exception of
the meadow lands and valleys, which are used for stock ranges and grazing lands. There
are numerous large springs, especially in the lava districts, which supply a more or less
steady flow throughout the year. These are especially noticeable on North Fork, where

there are perennial springs discharging from 50 to 100 second-feet. There is little artificial

storage in the drainage area, and the water used for irrigation in the valleys is taken from
the natural flow of the streams. " .

The mean annual precipitation is probably from 40 to 60 inches and is well distributed
over the area. It falls largely in the form of snow, but disappears in the early part of
the summer. h

FEATHER RIVER AT OROVILLE, CAL.

This station was established January 1, 1902, by S. G. Bennett. It is located at the
northeast edge of the town of Oroville, Cal., where Feather River breaks from the foothills
~ on the western slope of the Sierra Nevada into Sacramento Valley. The drainage area is
3,640 square miles.

The current at the station is sluggish at low water and sw1ft at high water. The channel
is rough, rocky, and not sub]ect to much change: '



156 STREAM MEASUREMENTS IN 1905. PART XIII. ]

Discharge measurements at low and ordinary stages were made by means of a cable and
boat 500 feet above the wagon bridge. High-water measurements were made by means of
floats. In February, 1905, a cable with car was placed about 1,000 feet above the bridge.
The cable has a span of about 400 feet. The injtial point of soundings is the eyebolt on the
left bank.

The original gage was previously placed by the United States Weather Bureau and used
by them for a number of years. Readings were taken on this rod and reported by the
Weather Bureau when there was danger of an overflow on the lower Feather and Sacra-
mento rivers. On August 11, 1904, a new gage rod was put in. The zero of this rod was
placed 2 feet lower than that of the old Weather Bureau rod to avoid negative readings at
low stages of the river. This rod is placed at the wagon bridge on the left bank of the
stream and i§ in four sections. Three of the lower sections are bolted to rock, and the
fourth section, for registering the flood stages, is nailed to the bridge pier. - In December,
. 1905, a staff gage was placed at the station 50 feet below the cable on the left bank. Dur-
ing 1905 the gage was read by D. G. Page, readings being taken from the gage at the bridge.
The bench marks are as follows: (1) A point on rock marked with white paint, one-half the
distance from the low-water gage to the high-water gage on the bridge pier; elevation; 12.25 - .
feet. (2) A point on rock marked with white paint, 35 feet southwest of low-water gage;
elevation, 14.86 feet. (3) A circle of white paint on the point of a rock 15 feet upstream
from the 70-foot mark on the cable; elevation, 5.05 feet. (4) A point on rock marked
with white paint, 4 feet downstream from 15-foot mark on cable; elevation, 27.16 feet.
The elevations of bench marks Nos. 1 and 2 refer to the datum of the gage at the bridge; ele-

- vations of bench marks Nos. 3 and 4 refer to the datum of the gage established in December,
1905. .

Information in regard to this station is contained in Water-Supply Pa.pers Nos. 81 85,

100, and 134 of the United States Geological Survey.

Discharge measurements of Feather River at Oroville, Cal., in 1905.

Date. Hydrographer. - Width,| Area of Vg‘{‘o‘iﬁ;‘y‘ Jago clgirsg'&

Feet.. | 8q.ft. |Ft.persec.| - Feet. Sec.-ft.
February 11...| O. W. Peterson.................... 281 3,424 2.22 6.45 7,618
February 18. ..|.....d0. .ooenee e eeaeeaene. 279 | 3,32 2.08 6.10 6,911
May16........| W.B.Clapp-.oomemmemneeneeneann... © 281| 3,728 2.28 6.65 8,509
June 2. ....... O .W. Peterson.................... 213 | 2,419 113 2.75 | 2,744
August1...... Petersonand Lee. ... ............. 270 2,078 .72 1.28 1,495
September 2...| C.H. Lee...c.ooouneeneneenanaanann. 28| 2,005 .62 .86 1,242
October 7....... Hawley and Lee.................... 272 | 2,013 .60 .90 1,210 j
November 17. .| R. 8. HaWley..oonoioeemeeeee .. 20| 1,99 | .62 .92 1,212

S —
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Daily gage height, in feet, of Feather River at Oroville, Cdl., for 1905.
Day. - Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
) PO 100 | 9.5 | 69 | 83 | 7.15| 54 | 21 | 1.3 | 0.95| 1.0 | 1.0 | 1.4
2..... e ....| 83 |11.3 | 6.9 | 805 7.05| 525 2.1 | 1.25| .9 | 1.0 | 1.0 | 1.35
[ T 7.4 [10.25| 6.95| 8.15| 6.95| 5.2 2.1 1.25 .9 .95 1 1.0 1.2
S 6.65| 9.05| 7.5 | 8.1 | 6.85| 52 | 2.05| 12 .9 95| 1.0 | 115
[ T 58 | 89 | 7.75| 805! 6.75| 5.15| 2.0 | 115 .9 95| .95 1.1
6 5.5 8.95| 7.4 8.0 6.55 | 5.0 2.0 1.15 .95 | 1.0 .95 1.0
S 5.5 | 7.85| 7.0 | 8.0 | 6.45| 4.95| 1.95| 1.15| .95 1.0 295 | 1.0
- S 51| 7.4 | 6.8 | 805|.6.35| 495| 1.9 | 1.1 | L0 | 1.0 .95 | .95
[+ IO 4.5 | 6.95| 6.75| 80 | 625 49 | 1.9 [ L1 | L0 | L1 .9 .95
100 ciiieann... 42 | 6.7 | 6.6 | 7.9 | 6.15| 48 | 1.8 | 1.05| 1.0 | 1.05| .9 .95
h S O, 3.4 | 65| 67 | 7.8 | 61 | 47 | 1.8 | 1.056| 1.0 | 1.05| .85| .95
120 i 33 | 6.25| 7.8 | 7.7 | 6.0 | 46 | 1.8 | 1.05| .95| 1.0 .85 | 1.0
B T, veee| 8.2 | 5.9 |10.25 7.5 | 58! 445| 175! 1.05| .95 1.0 .81 1.0
| 7 S 10.15 (5.6 | 9.95| 7.5 | 59 | 42 | 1.75| 1.0 9 | .o5| .8 | 11
150 i 10.25| 5.4 | 9.45| 7.5 | 6.15| 41 | 1.7 | 1.0 .9 05| .9 | L2
160 eeeianns. 7.65| 5.4 | 88 | 7.4 | 6.45| 3.9 | L7 | 10 .9 950 .9 | L1s
| S 56 | 6.35( 84 | 7.4 | 6.6 | 3.8 | 1.65| 1.05| .85| .95 .9 |al.l5
18l 55 | 63| 89 | 7.45| 6.5 | 3.7 | 1.65| 105! .8| .95| .9 |el.15
19 iiieena.. 7.4 | 6.1 |12.5 | 7.55| 6.45| 3.6 | 1.6 | 1.05| .8 | 1.0 .9 |el15
B T, 6.65| 7.8 |11.35| 7.35| 6.4 | 3.45| 1.6 | 1.1 .9 | 1.0 | L0 |eL15
P 7.35| 8.25|11.35 | 6.95| 6.4 | 3.2 | 1.6 | 11 .9 | 1.0 | 1.4 jel1
22 i, 11.8 | 7.75[10.95| 6.7 | 6.3 | 3.15| 1.55| 1.1 9 | 1.0 | L3 |e1.1
D% S 11.95 | 7.4 |10.8°| 6.8 | 6.3 | 3.05| L5 | 1.2 95| 1.0 | L3 |elLl
2. 10.5 | 7.3 [10.7 | 6.95+ 6.3 | 3.0 | 1.5 | 12 95| 1.0 | 125 1.1
b T 9.8 | 7.2 | 9.95| 7.15| 6.25| 2.9 | L5 | ‘11 .9 95| 1.2 | L15
b S 865 7.1 | 9.3 | 7.3 | 6.2 | 2.8 | 1.45| 1.0 .9 95| 1.2 | L15
b S 7.9 | 7.1 | 9.05| 7.45|....... 2.6 | 1.45| L0 .9 .95 L1 | L2
) T 7.45| 7.0 | 9.5 | 7.5 | 6.0 | 2.5 | 1.4 | 1.0 | L7 95| 11| L2
b J 7.1 |oee.. 10.65 | 7.4 | 5.95| 2.4 | 1.4 95| 1.3 | 1.0 | 1.3 | 13
800 il 6.85 [....... 10.05 | 7.3 | 5.8 | 2.3 | 1.35 1.0 | 1.0 | 1.0 | 1.4 | 1.35
Bleeeeiiaan, 6.75 |....... 8.95 |....... 5.65|...0... 1.35| 1.0 |....... 1.0 |....... a1.35
e Estimated.
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" Station rating table for Feather River at Oroville, Cal., from January 1 to December 31, 1906.

Gage

§ height. Discharge. hgiz % Discharge. h%‘; t. Discha.l_'ge.’ hglaé %. ) Discharge.
; Feet. |Second-feet.|| Feet. |Second-feet.|| Feel. |Second-feetl| Feet. Seotmd—feét.
; 0.90 1,230 2.70 2,590 4.40 4,570 7.20 8,640
. .00 | 1,205 2.80 2,690 4.50 | - 4,700 7.40 9,000
| L10 | 1,380 2.90 2,790 4.60 4,830 . 7.60 9,400°
‘ 1.20 1,430 3.00 2,900 4.70 4,960 7.80 9,800
: 1.30 1,500 3.10 . 3,010 4.80 5,090 8.00 | 10,260
: 1.40 1,570 3.20 3,120 4.90 5,220 8.20 10,740
© 1.50 1,640 3.30 3,230 | 5.00 5,350 8.40 11,260
1.60 | . 1,710 3.40 3,340 5.20 5,630 8.60. | 11,780
1.70 1,780 |. 3.50 . 3,450 540 | . 5,910 8.80 12,340
1.80 1,850 3.60 " 3,570 5.60 6,190 9.00 | 12,900
1.90 1,925 3.70 3,690 5.80 | . 6,470 9.50 14,400
3 2.00° 2,000 3.80 3,810. 6.00 6,750 10.00 16, 150 L
1 2.10 2,075 3.90 3,930 6.20 | - 7,050 10:50 | 18,100 ' .
2.20 | * 2,155 4.00 4,050 6.40 7,350 11.00 20,100
2.30 2,235 4.10, 4,180 6.60 7,660 || 11.50 22,500
2.40 2,315 4.20 4,310 6.80 7,980 12.00 | 25,100 :
2.50 2,400 || & 4.30 4,440 7.00 8,300 12.50 | 28,100 B
2.60 2,490 || - )

No;l‘E ——The above table is based on 21 discharge mea.surements made during. 1904-5. It is well
defined between gage heights 0.85 foot and 8 feet. Above ga.ge height 3.5 feet the table is the same as
for’ 19q4 . ’

Skt oo g

Est'cmated mcmthly dzsckarge qf Feaﬂwr Rwer at Oro'mlle C'a.l 5 for 1905

i .\ [Drainage area, 3,640 @ square miles] il ¢ «:
v ) Discharge in second-feet T “. Run-off. i
| Month. ’ 7| Totalin |G P
: . Second-feet
; acre-feec. Depth
i - Maximum. | Minimum. | Mean. | per square infhes.
! 24,800 | . 3,120 9,860 | - 606,300 2.71 3.12
21, 500 5,910 9,612 533,800 | . 2.64 |- 2 75
] 28,1}11 7,660 13,560 833, 800 3.72 o 4.29
, 11,000 7,820 | 9,403 | 559,500 | 258 | 2.88
| . 8550 6,260 |. 7,254 446,000 - 1.99°| 229
f Y5010} 02,235 | - 4,008 © 243,800 | L1 1.2
2 2,095 1,535 | . .1,790 110,100 S92 | 867
fo 1,500 . .1,262° 1,354 83,250 TL372 | 4290
}' L7800 o L20]. 1,213 75,750 | L .350 {0,390 °
‘ o 1,360 | Lo1,262 | 1,286 79,070 .353 <407
. 2,570 ) .. 1,200 1,321 78,610 1363 405
1,670 - 1,262 1,385 | 85,160 |. ... .380| 7 :.438 -
i The year................ J 28100 1,200 5,188 | 3,735,000 | 7142 '19.23 .

5 : a Revised since previous reports. i ’ 0 ‘ 4 i
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MISCELLANEOUS MEASUREMENTS IN FEATHER RIVER DRAINAGE BASIN,

The following miscellaneous measurements were made in the Feather River drainage
basin during 1905: v

Mohawk Creck near New Mohawk, Cal.—A measurement was made on this stream’ on
September 10, 1905, just above its junction with Middle Fork of Feather River by H. A.
Campbell.

Width, 12.9 feet; area, 16.9 square feet; mean velocity, 1.18 feet per second; dlscharge,
20 second-feet.

Middle Fork of Feather River at Mohawk Valley, Cal.—A measurement was made just-
above mouth of Mohawk Creek on September 10, 1905, by H. A. Campbell.

Width, 10.0 feet; area, 8.8 square feet; meap velocity, 0.17 foot per second; discharge,
1.5 second-feet. '

Feather River at Praitville, Cal.—A measurement of this stream was made November
25 at lower end of Big Meadows, 4 miles southeast of Prattville, Cal.

Width, 61 feet; area, 320 square feet; mean velocity, 1.88 feet per second; discharge,
601 second-feet.

Grizely Creek near Beckwith, Cal. —Thls stream is tributary to Middle Fork of Feather
River. A measurement was made December 17 one-half mile above its junction with
Middle Fork and about 2} miles west of the town of Beckwith, Cal.

Width, 4 feet; area, 1.8 square feet; mean velocity, 1.72 feet per second discharge,
3.1 second-feet.

Indian Creek near Crescent Mills, Cal.—This stream is tributary to North Fork of Feather
River. A measurement was made December 14 at lower end of Indian Valley, one-half
mile below highway bridge on Crescent Mill and Taylorsville road, about 13 miles below
the town of Crescent Mills.

Width, 45 feet; area, 66 square feet; mean velocity 1.15 feet per second; discharge,
76 second-feet. .

YUBA RIVER. DRAINAGE BASIN.

DESCRIPTION OF BASIN. -

Yuba River is a tributary of Feather River, which it enters at Marysville, 30 miles above
the junction of Feather and Sacramento rivers. The entire drainage area of this river is
about 1,327 square miles, of which about 1,220 square miles are above the gaging station
at Smartsville. Its extreme length is about 60 miles, and extreme width 56 miles. In
the lower stretches of the river, at the location of the present gaging station and in the
valley below, the channel has been filled to a considerable depth with débris from hydraulic
mining.

The drainage basin is subdivided into 5 small basins, namely: North Fork, with a drain-
age area of 491.6 square miles; Middle Fork, with a drainage area of 218 square miles;
South Fork, with a drainage area of 360 square miles; Deer Creek, with a drainage area of
89.6 square miles, and Dry Creek, with a drainage area of 105.5 square miles: The latter
tributary discharges into the main river about 5 miles below the gaging station. The
watershed rises gently in rounded and broken mountains, to the crest of the Sierra Nevada,
which at the headwaters of the Yuba has a mean elevation of about 8,200 feet, with peaks
rising to a height of 9,100 feet. From Mount Lincoln—a peak common to the watersheds
of the Yuba, American, and Truckee rivers—to a point about 2} miles northeast of Mount
Weber, the summit of the Sierra Nevada divides the watershed of Yuba River from that of
Truckee River, which discharges into Humboldt Basin. Farther north from Mount Weber
there is a secondary crest which divides the watersheds of Yuba and Feather rivers, the
watershed of the latter stream reaching farther east to a less elevated divide in Whlch the
passes are lower than those of the easterly crest.
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The western and lower portions of the Yuba drainage basin are composed of slate and
kindred rock, very much eroded and merging into the gravel and alluvial deposits of the
Sacramento Valley. The upper portions of the basin are composed principally of lavas
and granites, all deeply eroded, particularly the lavas. A stratum of serpentine traverses
the watershed of the Yuba River in a direction generally parallel with the crest of the
Sierras. The North Fork rises in lavas which vary much in composition and hardness,
but which generally have a deep soil covering, with timber and brush growth. The Middle
Fork rises in similar lavas and granite. The main and tributary streams fall rapidly, and
their canyons head well up in the mountains. The sides of these canyons are covered
with timber and brush, which, with the deep soil, retain the moisture and feed numerous
perennial springs. In the case of the North Fork this is particularly noticeable. The
forests of its watersheds make a reliable and constant stream. The mean annual precipi-
tation for the basins of North and Middle forks is about 54 inches. Warm rains on soft
snow sometimes give high flood discharge, but snow remains on the higher peaks until
midsummer. The headwaters of South Fork lie upon a broad granite surface into, which
the streams have not cut deeply until the main stream reaches a point 16 miles from the
summit, where it drops rapidly into a deeply eroded canyon. This part of the basin has a
precipitation annually of about 60 inches. The entire drainage area of the Yuba contains
nearly 100 small glacial lakes.

YUBA RIVER NEAR SMARTSVILLE, CAL.

This station was established June 2, 1903, by W. H. Stearns. It is located at what is
called “The Narrows,” 1 mile from Smartsville, Cal., 18 miles from the Southern Pacific
Railroad station at Wheatland, Cal., and 20 miles from Marysville, Cal.

—

The.channel is straight for 200 feet above and 300 feet below the station, and the current

is swift at all stages. In the 150 feet above the cable the stream has a fall of 0. 2 foot and
of 0.9 foot in the 200 feet below. Both banks are high and rocky and are not subject to
overflow. The banks widen out considerably just below the station. The bed of the
stream is composed of gravel and sand—tailings from hydraulic mining—and is constantly
shifting. After the rains of 1904 it was found that the bed of the stream had been lowered
for an average depth of 2 feet. ' )

Discharge measurements are made from a car and cable. One auxiliary cable is stretched
parallel to and 100 feet upstream from the main cable, and a second one is located 150 feet
below the station cable for float measurements. The initial point for soundings is on the
left bank at the eyebolt to which the cable is fastened. Frequent discharge measurements
are made on account of continual changes of the river bed. These changes, however, do
not materially affect discharge measurements for the same gage height. .

The gage is in two sections. The lower one is bolted to the rock wall on the left bank of
the river and the upper one to the right bank. During 1905 the gage was read once each
day by J. R. McKeel. Bench marks were established as follows: (1) A point on a rock
marked with white paint, 12 feet upstream and about 15 feet to the left of the right eye-
bolt; elevation, 39.34 feet. (2) A bolt in shelf of rock marked with white paint, 12 feet
from high-water gage on right bank; elevation, 13.75 feet. (3) A bolt in the face of rock
20 feet upstream from the cable on right bank elevation, 16.60 feet. Elevations refer to
the datum of the gage.
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Informétion in regard to this station is contained in Water-Supply Papers Nos. 81, 100,
and 134, United States Geological Survey.

Discharge measurements of Y uba River near Smartsville, Cal., in 1905.

Date. Hydrographer. Width. sg%?ogf. vsldo%ai"tly. hgiz s clg:'sg-e.
o Feet. | 8q. ft. |Ft.persec.| Feet. Sec.-ft.
January 20..-..] J.R.McKeel..... e eeaianas 180 688 5.09 |- 6.70 3,500
February 12....|.....d0. ... ...l R 175 671 4.69 6.30 3,147
February 13....| O.W.Peterson.................... 178 665 4.39 6.25 2,920
February 26....0 J.R.McKeel............ooiooo.. 180 936 5.76 .7.00 5,397
March 5........|..... £ Lo S S 179 836 5.40 6.60 4,512.
March 15.......[..... [ U J Y 180 982 6.02 6.90 5,914
April 8. ... . ... L o B 170 1,060 6.56 7.00 6,959
April 24......_|..... s 170 968 6.64 6.30 6,423
May4...coooiifeannn o Lo 180 868 6.01 5.80 5,221
May 13- eenofen.n s L TS 180 | 864 5.94 5.50 5,132
May 28........|.c... A0 e e e 183 883 ' 6.31 5.75 5,570
Juned.........|..... L 180 732 '5.40 5.00 3,955
June16............. L (o P S 180 652 5.09 4.50 3,318
July 7. ..o l]-o.-. £ o 155 286 3.58 2.40 1,025
July 20 .......|..... [ L J P 74 165 4.22 2.00 697
July 29........|..... L 1 T SRR 73 158 4.01 1.60 634
July31........ 0. W.Peterson,C.H.Lee....... I ) 137 3.38 1.64 463
August7...... J.R.McKeel...... Rt 68 137 3.83 1.50 525
August 15......[..... QO 62 126 3.78 1.40 476
August 21..... | ... I o P L. 68 140 3.80 1.50 532
August 28......|..... S (O 62 120 3.68 1.30 . 442
September 5...|..... [ L T 62 120 3.66 1.30 439
September 25..|..... ¢ 1 R S 57 113 3.56 1.20 402
October-8...... Hawley and Lee.................... 74 115 3.43 1.45 395
Ogtober 20..... J.R.McKeel.o.o.ooooiiil 66 126 3.62 1.40 456
October 30.....}..... do.. ol 66 125 3.55 1.35 444
November 9....|..... ' T 63 121 3.48 1.30 420
November 16...|..... s 63 117 3.44. 1.20 403
November 23...|..... L6 1 RN 63 123 3.56 | 1.35 438
November 30.. ...... L L N 150 224 3.70 2.20 830
December 6....|..... s U TR 70 140 3.80 1.60 533
December 13...|..... A0t 68 133 3.65 1.50 486.
Decetmber 29...|.....d0...........ocooe 84 167 3.9 | 1.90 661
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Daily gage height, in feet, of Yuba River near Smartsville, Cdl., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. Sepf. Oct. | Nov. | Dec.

9.0( 75( 67| 70| 65| 55| 27| 16| 13| 14| 14| 20
84| 94| 67| 70| 63| 52| 27| 1.6 23| 14| 14| 17
7.6 85| 66| 71| 61| 51| 26| 16| 1.3 L4| 14| 17
72| 7.9| 67| 7.1| 58| 50| 25| 16| 13| 14| 1.4 17
69| 85| 66| 70| 57| 48| 25| 16| 13| L4| er4| 1.6
6.8/ 76| 66| 7.1| 57| 49| 24|el6| 13| 13| 14| 1.6
64| 72| 65| 7.3| 56| 50| 24| 15| 13| 13| 14| 16
64 70| 65| 7.0 60| 49| 23( 15| 13| 14| 13| 16
6.3, 68| 64, 69| 6.2 49| 23| 15| 13| elL4| 13| L5
6.2) 66| 64| 69| 57| 49| 22| 1L5|e13| 14| 13| eL5
61! 66| 63| 65| 57| 52| 22| 15| 13| 14| 13| L5
6.1/ 63| 64| 63| 55| 50| 22| 15| 12| 14! e13| 15
6.1, 62| 73| 63| 55| 50| 21|el5| 12! 14| 13| L5
82| 61| 7.7| 62| 58| 47| 21| 15 1.2 14| 13| L5 i
7.7: 61| 69| 62| 61| 47| 21| 1.4 12| en3| 13| L5
‘7.3 60| 68| 64| 69| 45| 21| L4| L2 13| L2| 16
69| 70| 66/ 60| 70| 45| 20| 14| e12| 13| 1.2, 16
63| 70| 73| 72| 69| 43| 20| 14| 12| 14| -1.2| 20
6.5 69| 1.3| 63| 69| 42| 20| 1.4 el2| 14| al1.d4| 20
67| 85| 88| 60| 68| 40| 20| el4| 12| 14| 15| 2.4
75| 747 94| 60| 7.0| 38, 19| 14! 12| 1.4, 16| 20
10.4| 71| 85| 60| 63| 36| 19| 15| 1.2|e14| 14| 18 ;
100 69| 79| 61, 62| 34| 1.8| 14| 1.2 L4]| 1.4 L6. )
89! 68| 84| 63| 60| 33| 18| lL4|e1.2| 14| 13, 1.6
82| 69| 80| 66| 62| 32/ 18| 14| 12| 14| 14| 16
78| 70| 81| 70| 65| 31| . 17| 14| 12| 1.5|el6| 16
74! 69| 80! 74| 58| 30| 17| ¢lL4| 15| 14| 18| 16
71| 68| 75| 71| 57| 29| 17| 13| 15|e14| 16| 18
84| 7.0 56| 28| 1.6| ‘1.3 14| oel4| 18| 19
80| 7.1{ 55| 28| 16| 13! 14| 14| 22| 18
7.3 ..... R I - 3 I 1.6 L3 |....... 1.4 |....... 1.8

a Gage heights estimated.
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Daily discharge, in second-feet, of Y uba River near Smartsville, Cal., for 1905.
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.|Sept.| Oct. | Nov.| Dec.

8,500°| 5,200 | 4,750 | 6,730 | 6,845 | 4,920 | 1,235 | 515 | 435 | 455 | 455 | 710
7,000 | 10,050 | 4,750 | 6,730 é, 440 | 4,395 | 1,235 | 515 | 435 | 455 | 455 555
5,120° 7,650 | 4,550 | 7,060 | 6,045 | 4,225 | 1,145 515 | 435 | 455 | 455 | 555
4,300 | 6,150 | 4,750 | 7,060 | 5,470 | 4,060 | 1,060 | 515 | 435 | 455 | 455 555
3,750 | 7,680 | 4,512 | 6,850 | 5,285 | 3,745 | 1,060 | 515 | 435 | 455 | 455 515
3,570 | 5,500 | 4,512 | 7,160 | 5,285 | 3,900 980 | 515 | 435 | 435 | 455 515
2,920 | 4,670 | 4,460 | 7,600 | 5,100 | 4,060 980 | 480 | 435 | 435 | 455 515
2,920 | 4,310 | 4,460 | 6,960 | 5,850 | 3,900 905 | 480 | 435 | 455 | 435 515
2,770 | 3,950 | 4,400.| 6,750 | 6,240 | 3,900 905 | 480 | 435 | 455 | 435 480
2,630 | 3,600 | 4,650 | 6,900 | 5,285 | 3,900 835 | 480 | 435 | 455 | 435 | 480
2,510 | 3,650 | 4,400 | 6,160 | 5,285 | 4,395 835 | 480 | 435 | 455 | 435 480
2,510 | 3,147 | 4,700 | 5,770 | 4,920 | 4,060 835 | 480 | 415 | 455 | 435 480
2,510 | 2,920, 6,700 | 5,900 | 4,920 | 4,060 770 | 480 | 415 | 455 | 435 480
6,500 | 2,780 | 7,850 | 5,700 | 5,470 | 3,595 770 | 480 | 415 | 455 | 435 480
5,850 | 2,780 | 5,914 | 5,800 | 6,045 | 3,595 770 | 455 | 415 | 435 | 435 480
4,500 | 2,750 | 5,710 | 6,190 | 7,700 | 3,300 770 | 455 | 415 435 | 415 515
3,850 | 4,550 | 5,420 | 5, 520 7,920 | 3,300 710 | 455 | 415 | 435 | 415 515
2,850 | 4,650 | 6,800 | 8,000 7,700 | 3,015 710 | 455 | 415 | 455 | 415 710
3,160 | 4,500 |-17,400 | 6,200 | 7,700 | 2,880 710 | 455 | 415 | 455 | 435 710
3,500 | 8,400 10,320 | 5,620 | 7,480 | 2,620 » 710 | 455 | 415 | 455 | 480 980.
5,040 | 5,800 11,806 5,720 | 7,920 | 2,375 650 | 455 | 415 | 455 515 710

22 il 12,850 | 5,250 | 9,700 | 5,720 | 6,440 | 2,145 650 | 480 | 415 | 455 | 455 600

b T 11,550 | 4,920 | 8,350 | 6,030 | 6,240 | 1,930 600 | 455 | 415 | 455 | 455 515
8,520 | 4,800 | 9,500 | 6,420 | 5,850 | 1,825 600 | 455 | 415 | 455 | 435 515
6,750 | 5,060 | 8,700 | 7, 055 6,240 | 1,720 600 | 455 | 415 | 455 | 455 515
5,800 | 5,397 | 8,900 | 7,920 | 6,845 | 1,620 555 | 455 | 415 | 480 | 515 515,
4,950 | 5,150 | 8,700 | 8,800 | 5,470 | 1,520 555 | 4556 | 480 | 455 | 600 515
4,350 | 4,950 | 7,800 | 8,140 | 5,285 | 1,420 555 | 435 | 480 | 455 | 515 600
4,000 |........ 9,720 | 7,920 | 5,100 | 1,325 515 | 435 | 455 | 455 | 600 650
3,820 ........ 8,800 | 8,140 | 4,920 | 1,325 515 | 435 | 455 | 455 | 835 600

3lo....... aeee| 3,650 |........ 7,350 |........ 4,920 {........ 515 | 435 |...... 455 |...... 600

Note.—January 1 to April 24 the daily discharge was obtained indirectly. From April 25 to December
31 the daily discharge was obtained from a rating table based on measurements subsequent to April 24.

e
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Estimated monthly discharge of Yuba River near Smartsville, Cal., for 1905.

[Drainage area, 1,220 square miles.]

. Discharge in second-feet. Run-off.
Total in
Moneh Maximum.| Minimum. | Mean, | 2cre-fect. %ﬁg%ﬁe:: pDepth
[

January....................... 12,850 T 2,510 4,903 . 301,500 4.02 4.64

February...................... 10,050 2,750 5,008 278,100 4.10 4.27

March............. SR, 17,400 4,400 7,107 | 437,000 5.83 | . -6.72

April. ... ... 8,800 5,520 6,751 401,700 5.53 6.17

May....ooioiiiiiiiiiiii 7,920 . 4,920 6,071 | 373,300 4.98 5.74

June.. ...l 4,920 1,325 | - 3,101 184, 500 2.54 2.83
July.. ..ol 1,235 " 515 782 48,080 . .641 .739
August.........c.o............ 515 435 amn 28,960 .386 .445
September....._ ... ......... 480 415 429 25,530 | .352 .393
October.........o............. 480 435 453 27,850 371 . 428
November... .. ............... 835 415 474 28,200 .389 .434
December. .................... : 980 480 566 " 34,800 .464 .535
Theyear................ 12,850 415 3,010 | 2,170,000 |. ) 2.47 33.34

MISCELLANEOUS MEASUREMENTS, YUBA RIVER DRAINAGE BASIN,

Bay Counties Power Company flume near Nevada City, Cal.—A measurement was made in
the flume opposite Purdon bridge over the South Fork of Yuba River on September 3, 1905,
by H. A. Campbell. -

Width, 6 feet; area, 13.5 square feet; mean veloclty, 5.11 feet per second; discharge, 69
second-feet.

Middle Fork of Yuba River near Nevada City, Cal.—-A measurement was made one-half
mile upstream from Freeman’s bridge and about 3 miles north of Nevada City on September
4, 1905, by H. A. Campbell. v

Width, 22 feet; area, 31 square feet; mean velocity, 2.06 feet per second; discharge, 64
second-feet. '

North Fork of Yuba River near Goodyears bar, Cal.—A measurement was made on this
stream September 5, 1905, from the downstream side of the wagon bridge at Goodyears bar
by H. A. Campbell.

Width, 44 feet; area, 96 square feet; mean velocity, 1.54 feet per second; discharge,
149 second-feet.

North Fork of North Fork of Yuba River near Downieville, Cal.—This stream enters the
North Fork of Yuba River at Downieville, Cal. A measurement was made 1} miles north of
Downieville and 100 yards above its junction with Middle Fork of North Fork on September
6, 1905, by H. A. Campbell.

Width, 10 feet; area, 18:5 square feet; mean veloclty, 0.36 foot per second; discharge, 6.7
second-feet.

A measurement was made 30 yards below ]unctlon of Middle Fork of North Fork of
Yuba River, about 1} miles north of Downieville, Cal., on September 6, 1905, by H. A.
Campbell.

Width, 26 feet; area, 37 square feet; mean velocity, 0. 73 foot per second; discharge, 27
second-feet.

Wheeler flume near Dowmemlle, Cal.—This flume takes water f'rom the East Fork of the
North Fork of Yuba River. A measurement was made on September 6, 1905, at the head-
gate three-fourths mile north of Downieville by H. A. Campbell.

* Width, 3.1 feet; area, 2.3 square feet; mean veloclty, 1.91 feet per second; discharge,
4.4 second-feet.
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Davis ditch near Downieville, Cal.—This ditch is taken out of East Fork of North Fork
of Yuba River about a mile above Downieville. A measurement was made one-half mile
below the head-gate on September 6, 1905, by H. A. Campbell.

Width, 3.0 feet; area, 1.9 square feet; mean velocity, 1.47 feet per second; discharge,
2.8 second-feet. ' )

East Fork of North Fork of Yuba River at Downieville, Cal—A measurement was made
on September 6, 1905, 10 yards above its junction with North Fork of North Fork of Yuba
River at Downieville by H A. Campbell.

Width, 22 feet; area, 29 square feet; mean velocity, 0.59 foot per second; discharge, 17
second-feet.

North Fork of North Fork of Yuba River at Downieville, Cal.—A measurement was made
on September 6, 1905, on this stream 10 yard$ above its junction with North Fork of Yuba .
River by H. A. Campbell.

Width, 28 feet; area, 52 square feet; mean velocity, 0.77 foot per second; discharge, 40
second-feet.

North Fork of Yuba River at Downieville, Cal.—A measurement was made from the
upstream side of the wagon bridge at Downieville on September 6, 1905, by H. A. Campbell.

Width, 40 feet; area, 184 square feet; mean velocity, 0.76 foot per second; discharge,
139 second-feet.

South Fork of North Fork of Yuba River near Sierra City, Cal.—A measurement was
made on September 7, 1905, by H. A. Campbell, about one-third of a mile above its junc-
tion with the North Fork of the North Fork and about 1} miles east of Sierra City.

Width, 2.7 feet; area, 2.5 square feet; mean velocity, 0.68 foot per second; discharge,
1.7 second-feet. )

Mining company’s flume near Sierra City, Cal—A measurement was made on September -
7, 1905, by H. A. Campbell, about 1 mile below heading.

Width, 2.5 feet; area, 2.2 square feet; mean veloclty, 4.50 feet per second; discharge,
9.9 second-feet.

North Fork of North Fork of Yuba River near Sierra City, Cal—A measurement was
made on September 7, 1905, by H. A. Campbell, about one-half mile above its junction
with the South Fork of the North Fork and about 1 mile east of Sierra City.

Width, 25 feet; area, 41 square feet; mean velocity, 0.56 foot per second; discharge, 23
second-feet.

BEAR RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.,

Bear River drains an area of 287 square miles between the Yuba and American rivers.
Its headwaters do not reach back to the crest of the range so that it seldom receives pre-
cipitation in the form of lasting snow. It is torrential in character, having no forested
areas except in its upper portion. The rainfall records kept by the Central Pacific from
Auburn to Emigrant Gap are indicative of the precipitiation in the southern part of its
basin. A 28-year record at Grass Valley in the northern portion of its watershed gives a

" mean of 49.41 inches.

BEAR RIVER ABOVE WHEATLAND, CAL.

This station was established by O. W. Peterson on October 8, 1904. Ttis located about
800 feet below McCourtney Crossing and 8 miles above Wheatland.

The channel is straight for 350 feet both above and below the station. At ordinary
stages the velocity is moderate. Neither bank is subject to overflow. The bed of the
stream is composed of gravel and is not subject to any material change.

Discharge measurements are made from a car and cable. An auxiliary cable is located
150 feet downstream and parallel to the large one, so that float measurements can be made
at very high water. The white-oak tree to which the right end of the cable is fastened is
the initial point for soundings.

‘The gage rods are 300 feet above the statxon, on the left bank of the river. Two of the
sections are bolted to the rock and the upper section is nailed to a tree. During 1905 the
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gage was read once each day by Hermann Emestus A standard United States Geological ,
Survey bench mark is sulphured in a hole drilled in the rock between the two upper sections
of the gage; elevation, 12.26 feet above the datum of the gage. ’ !

A description of this station with gage height and discharge data is oontamed in Water- o
Supply Paper No. 134, United States Geological Survey.

. Discharge measurements of Bear River aboi'e Wheatland, Od. ,in 1905.

' ' Area of | Mean Ga, Dis-"
Date. Hydrographer. Width.| section. velocity. | height. | charge. i
Feet: | -8q.ft. |Ft.persec.| Feet. | Sec-ft. A
February 8....| F. R. S. Buttemer. 142 225 4,21 5.10 | 948
February 13. .. g 140 165 3.62 4.57 598
February 19. .. 139 172 3.66 4.66 629
February 24. .. 139 151 3.50 4.50 | | 528
June 27........ 42 - 47 1.89 3.42 | 89
July 30........ 27 39 .95 3.10 37
September 3. .. 31 " 1.4 3.24 63
October 10..... 26 ‘20 2.15 3.00 43
Daily gage height, in feet, of Bear River above Wheatland, Cal., for 1905.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

50| 56| 43|c545|c41|as1| 32| 31| 32| 31|31 | 34 1
48! 70F 42| 53 |as2]|e41| 32) 31 | 32| 31| 30| 33 i
43| 49| 42| 50 | 45| e41| 32| 31 | 82| 31| 30 | 32
42| 67| 42| 49 | 42| e41| 32| 31 | 32| 31| 30 | 32 :
42| 70| 42| 48 |e4d|aa1| 32|31 | 34| 31| 30| 32

41| 55| 42|.47 |esa5{es0| 32| 31 | 32| 31| 3.0 | 31

40| 51| 42| 46 | 46| c40| 31| 31 | 32| 31| 3.0 | 31
39| 52| 41| 45 |e47|a3.8| 31| 31 | 32| 31| 30 | 31

44| 50| 40| 44 | 48| e38| 31| 31 | 32| 31| 30 | 31

42| 48| 40| 44 |ae47|e38| 31| 31 | 31| 31| 30 | 30

40| 49| 40| 44 |a47|e38| 31| 31 | 31| 31| 30 | 30

39| 46| 42| 44 | 47| a38| 81| 31 | 31| 31|30 | 30
38| . 45| 47( 43 |oa7|e38| 31| 33| 31| 31|29 ] 30 ;
5.0 44| 46| 43 |ed47|a3.8| 31| 31 | 31| 31| 29 | 30 i
45| 43| 44| 43 |51 e38] 32| 34 | 31| 31| 29 | 30
48| 47| 44| 45 |a55|e36 ) 31[- 31 31| 31|29 | 31

44 50| 44| 44 |a55|e36]| 81|31 | il 31| 29| 30 .
43| 48| 49|49 |es2|ez6| 32|31 | 30| 31| 29| 30 ¢
(49 47| 105|490 |e50| a3.6] 31| 31 | 30| 31|29 | B2
461{ 51| 68| 46 |a50|a36| 81| 31 3.0 31|30 34 -
65| 49| 6.8| 47 | 48| a¢36] 31| 31 [ 30| 31| 31 | 33 !
85| 47| 59| 47 | c46|e36| 31| 31 | 30| 31| 30 | 32
7.5| 46| 54| 45 |e45|e35| 81| 31| 30| 30| 30| 31
57| 45| 59| 44 | 244|e35 31| 31 | 30| 31| 30 | 30 .
52| 45| 53] 48 [ 243|e35| 31| 31 | 32| 31
50| 44| 65| 42 |243|e35| 31| 31 | 31| 381
5.8| 44| 657(c42 |e42| 35| 31) 1| 31] 30/
56| 43| 54]es2 [ea2| 35| 31| 31| 81| a1

5.5|:....| 7.0|aa1 | a2 34| 31| 81| 32{ 31]:
5.5 ..l 6.2] 41 [ea2| 33| 31| 33 | 31| ‘31
B8 ||t 86 i ezl 81 82 ] 81
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Station rating table for Bear River above Wheatland, Cal.,
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Jrom October 9, 1904, to December

31, 1905.

hgria'g ¢ |Discharge. h((fia‘g%?;. Discharge. hgi; < | Discharge. hg}i; . | Discharge.

Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Second-feet.|| Feet. |S d-feet.
. 2.90 10 4.10 328 5.30 1,105 7.00 |, 3,250
3.00 20 4.20 375 5.40 1,200 7.20 3,575
< 3.10 33 4.30 425 5.50 1,300 7.40 ‘3,910
3.20 - 49 4.40 475 5.60 1,405 7.60 4,265

3.30 69 4.50 530 5.70 1,515 7.80 4,635 -
3.40 92 4.60 585 5.80 1,625 8.00 5,020
3.50 118 4.70 645 5.90 1,740 8.20 5,410
3.60 146 4.80 710 6.00 1,860 8.40 5,810
3.70 177 4.90 780 6.20 2,105 8.60 6,220
3.80 210 5.00 855 6.40 2,365 8.80 6,640
3.90 246 5.10 930 6.60 2,640 9.00 7,060

4.00 . 285 5.20 1,015 6.80 2,935

NoTe.—The above table is based on 11 discharge measurements made during 1904-5. It is well
defined between gage heights 3.1 feet and 5.1 feet. Above 6 feet the table is a rough approximation.

Estimated monthly discharge of Bear River above Wheatland, Cal., for 1904 and 1905.

[Drainage area, 263 square miles.]

Discharge in second-feet. Run-off.
Total in :
Month. Maximum. | Minimum. Mean. acre-feet. %zcr;%;uf&?: inDi%I(]:g};s.
7,060 92 559 25,500 2.13 1.82
1,300 92 223 13,270 .848 .946
6,640 118 504 30,990 1.92 2.21
1905.
January............o.oeeeaio.. 6,015 210 1,058 65,060 4.02 4.64
February...................... 3,250 425 975 54,150 3.7 3.86
March. ... ...l 10,210, 285 1,300 79,930 4.94 5.70
April. ... il 1,250 328 576 34,270 2.19 2.44
May.. .. ..ol 1,300 328 615 37,820 2.34 2.70
Juné. ...l 328 69 193 11,480 | .734 .819
July...cooeoiiii 49 33 37.1 2,281 .141 .163
August....................... 92 33 38.1 2,343 .145 .167
September.._..._ . ... ... .. 92 20 37.3 2,220 .142 .158
October....................... 33 20 32.2 1,980 .122 141
November...........ccoeeeenn.. 118 10 23.8 1,416 .090 .100
December. . ...ococceeeeaaann.. 92 20 39.8 2,447 .151 - 174
Theyear................ 10,210 10 410 295) 400 1.56 21.06

Norte. ~Discharge estimated for missing gage heights.
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MISCELLANEOUS MEASUREMENTS IN BEAR RIVER DRAINAGE BASIN.

South Yuba Mining Company’s ditch near Colfax, Cal.—This ditch is taken out of Bear
River 23 miles east of Colfax. A measurement was made September 1, 1905, one-éighth
of 4 mile below this heading in flume, by H. A. Campbell.

Width, 6.0 feet; area, 11.8 square feot ; mean velocity, 2 54 feet per second; discharge, 30
second-feet.

Bear River near Colfox, Cal.—A measurement was made September 1, 1905, one-eighth
of a mile below intake of the South Yuba Mining Company’s canal and 2} miles northeast
of Colfax, by H. A. Campbell.

Width, 29 feet; area, 17.8 square feet; mean velocity, 1.45 feet per second; discharge, 26
second-feet.

Green Horn Eiver near Colfax, Cal.—A measurement was made 75 yards above the junc-
tion of Big Horn and Bear rivers and about ‘3% miles north of Colfax on September 1, 1905,
by H. A. Campbell.

Width, 10 feet; area, 6.0 square feet; mean velocity, 1.13 feet per second; discharge, 6.8
second- feet

Bear River near Colfax, Cal.—A measurement was made on this stream on September 1,
1905, about 100 yards above mouth of Green Horn River and 3% miles north of Colfax.

Width, 24 feet; area, 21 square feet; mean velocity, 2.05 feet per second; discharge, 43
second-feet.

CACHE CREEK DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Cache Creek drains that portion of the eastern slope of the Coast Range directly north
from the Puta Creek basin. This basin is long and narrow, extending from northwest to
southeast; it has numerous tributaries, of which North Fork is the Iargest Most of these
tributaries are torrential in their character, but the flow. of the main stream is regulated

largely by its discharge from Clear Lake, which is fed by numerous creeks having their

source in the higher portion of the drainage basin. The lake covers an area of 65 square

- miles,and has a drainage area of 417 square miles. The streams which enter Cache Creek
below Clear Lake are practically dry during the summer months. There are large culti-
vated areas on the west side of Clear Lake, a greater portion of which is meadow land used
for stock raising. There are two gaging stations located on this stream—one at Lower Lake
directly at the point where the stream discharges from the lake and one at Yolo a short dis-
tance below where it emerges from the foothills. There are numerous diversions above the
gaging station at Yolo which take practically the entire flow during the summer months.
This water is used for irrigation in the vicinity of Woodland and Yolo, where the soil is rich

. and deep and susceptible of the highest state of cultivation. :

CLEAR LAKE AT LAKEPORT, CAL.

This station was established in January, 1901. It embraces évaporation for both lake
and land.” The lake pan is held in place by a triangular raft placed in a protected arm of
the lake and anchoredsin such a manner that it has a clear swing, adjusting itself to the
wind so one of its angles will cut the water. The pan is submerged to within an inch or
so of the water surface. The land pan is located in a clear open space and set in the ground
so that its top is flush with the ground surface, it being protected by a small wire fence
that it may not be disturbed. These pans are the regulation type, as referred to in Cir-
cular No. 4 of instructions for observing evaporation. The record of this station from
January, 1901, to December, 1904, was published in Water-Supply Paper No. 134. The
observer is Mr, D. C. Rumsey, at Lakeport, Cal, '

beowrisams e oo o
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Evaporation record of Clear Lake at Lakeport, Cal., 1905.

Evaporation in Evaporation in
Month. nehes. . Month. - ____mhL_

. Lake. Land. ' Lake. Land.
January.......oocoeiiinian..n " 0.60 0.60 || August.....ccoieiinimciianns - 7.25| - 8.45
February:c.eoicoeeaiaaanann. .90 1.10 || September..........iceeunanns 5.95 6.65
March.....covceeciinannnanaa 1.05 1.15 || October......cccceveecanannn. 3.10 3.55
Aprile..oieeanann. s 2.45 2.85 . 1.30 1.55
MaY. e 3.45 3.70 .95 | 1.05
JUN@. e 6.50 7.00 R
JULY o el 7.70 8.90 Annual.....ccceeeonn... 41.20 46.55

CACHE CREEK AT LOWER LAKE, CAL.

_ 'This station was established January 1, 1900, by S. G. Bennett. It is located three-
fourths mile from Lower Lake, Cal.

The channel is straight for 150 feet above and 300 feet below the station. The current -
has a moderate velocity at ordinary stages. - The right bank is low, and will overflow at a
gage height of about 10 feet. It is covered with a thick growth of willow and oak trees for
100 feet back from the water’s edge. The left bank is high and rocky, and is not liable to
overflow. The bed of the stream is composed of firm gravel, and changes only slightly.
Gravel is sometimes washed in from Siegler Creek 300 feet below the cable.

Discharge measurements are made from a cable 300 feet above thé wagon bridge. The
initial point for soundings is a small tree in line with the cable on the left bank, 28 feet
from the tree to which the cable is attached.

The present gage is a vertical plank nailed to a timber driven into the bed of the river
and fastened to a large willow tree on the left bank 100 feet above the cable. On Msrch
25, 1903, when the new gage was put in place, the reading was 5.7 feet. The old gage read
4.4 feet on’the same date. During 1905 the gage was read once each day by Mr. J. R.
Anderson. The bench mark is a nail in the root of the oak tree, to which cable is fastened
on the left bank; elevation, 8.43 feet above the datum of the gage.

‘IRR 177—06——12 .
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Information in rega,rd to this station is contained in Waber—Supply Papers Nos. 81 85
l 100, and 134 of the United States Geological Survey..

a 3&ckwa.fe_r from Siegler Creek.:

-4
]

~hL

Sizesd s

A
:

A ) " Discharge masuremen«ts oj‘ C’adw Creck at Lower Lake, Cdl., in 1905.
Date. - -Hydrographer.. ‘Width. érc:?ogf vgo%ai'gy. hgriz t. .ch]g,irsg:e;
- Feet. | Sgq.ft. |Ft.persec| Feet. | Sec-ft.
January1l..... 51 138 1.86] 410 257
January 7..... 51 ‘146 | ' 2.05 4.20 300
January 14a 52 159 2.08 4.50 331
January 15. 52 159 2.35 4.50 . 373.
January 22. .. 52 178 2.61 4,90 ‘. 467
January 23a. .. . 56 222 135 5.60 299 -
January 24. ... 52 206 - 2.86| - 5.40 589 .
January 2.... 53 218  3.09 5.60 | 673 f
January 31.... 53 229 3.27. 5.80 748
February le... 60 273 2.06| 648 562
February 2¢... 56 254 11| 62| o790 -
February 9.... 56 266 3.63 6.40 965~ 3
February 15. .. 56 ‘954 3.34 6.20 848
February 21... 56 | 258 3.4 6.30 | 888 i
February 27. .. 56| - 266| - -3.38 6.20 864
56 249 3.33 6.10 828 i
56 234 3.24 5.80 767 ;
60 6| 218 6.68- 625 :
56 28| 3.8 6.08 814 4
59 271 3.52 6.52 955 :
60 206 | 3.69 6.90 1,002 !
60 308 3.76 7.10 1,159 i
60 305 3.63 7.00 1,108 :
56 217 3.55 6.60 | 984" i
.56 259 3.42 6.35 886
56 28 3.3¢ 6.10 829
56 233 3.2 5.80 755
. 54 153 2.53 430 | . 987
_September 29" 53| .. 86 93| 2.8 | 80
- October8...... : 48 73 86| 270 63
October 14. ... 48 73| .82 2.70 .60
October 21..... 48 68" 701 2,60 48
November 5. .. 48 62 .50 2.50 3 -
.November 11. .} . .c.dO.cueeiiiiniiaeaaiiiaaanaan. 48 61 | .46 2.45 28
November 22. .. . 48 58 4 2.40 2%
November 27 . . 48 54| .37 2,30 20
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Daily gage height, in feet, of Cache Creek at Lower Lake, Cal., for 1905.
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.1 6.5 6.2 7.3 5.9 5.3 4.5 3.8 3.25 1 2.8 2.5 2.5
4.1 6.2 6.15 | 7.1 6.0 5.3 4.5 3.8 3.2 2.8 2.5 2.5
4.15| 6.25| 6.15| 7.05| 60 525, 4.45| 3.75| 3.2 2.8 2.5 2.45
42 | 6.25| 6.1 7.0 5.95| 5.25| 4.4 3.75| 3.2 2.8 | 2.5 2.45
4.2 6.35 | 6.1 7.0 5.90 5 2 4.4 3.7 3.2 2.8 2.5 2.45
4.2 6.4 6.1 7.0 5.8 5.2 4.4 3.7 3.15| 2.8 2.5 2.4
4.2 6.4 6.05 | 7.0 6.05 | 5.15| 4.4 3.7 3.15| 2.75| 2.45 | 2.4
4.2 6.4 6.0 7.0.| 6.0 5.15 | 4.4 3.7 3.15| 2.75| 2.45| 2.4
4.2 6.4 6.0 6.9 5.9 5.1 4.35| 3.7 3.1 2.75|.2.45| 2.4
4.2 6.4 5.9 6.8~ 5.8 | 5.1 4.35 | 3.7 3.1 2.7 2.45| 2.35
4.2 6.3 5.8 6.8 5.8 5.05 | 4.3 3.65| 3.1 2.7 2.45| 2.35
4.2 6.3 6.2 6.85| 5.8 5.0 4.3 3.65| 3.05| 2.7 2.45 | 2.35
4.3 6.3 | 6.45| 6.75| 5.8 4.95| 4.25| 3.65| 3.05| 2.7 2.4 2.35
4.5 6.3 6.2 6.6 575 | 4.95| 4.25| 3.6 3.05 | 2.7 2.4 | 2.35
4.5 6.2 6.2 6.65.| 5.75| 4.9 4.2 3.6 3.05| 2.7 2.4 2.45
4.7 6.2. | 6.3 6.55 | 5.8 4.9 4.15| 3.6 3.0 2.7 .| 2.4 2.45
4.75 | 6.3 6.4 6.45| 5.7 [.4.85| 4.15| 3.55| 3.0 2.65 | 2.4 2.35
4.75 | 6.3 6.3 6.4 5.7 4.85 ! 4.1 3.551 3.0 2.651 2.4 2.45
4.8 7.0 6.6 6.5 5.7 4.8 4.1 3.5 2.95| 2.6 2.4 2.5
4.8 6.3 6.55 | 6.3 5.6 4.8 4.1 3.5 2.95| 2.6 2.5 2.5
4.9 6.3 6.7 6.35| 5.6 | 4.75| 4.05| 3.5 2.9 2.6. 2.35 | 2.45
5.85 | 6.35| 6.8 6.35 | 5.5 4.75 | 4.05| 3:45| 2.9 2.6 2.4 2.4
5.55 | 6.35| 6.8 6.3 5.5 4.75 | 4.0 3.45| 2.9 2.6 2.25 | 2.5
5.7 6.3 6.95| 6.25| 5.5 4.7 4.0 3.45 ) 2.9 2.6 2.3 2.5
5.65 | 6.25| 6.95| 6.25| 5.45 ) 4.7 4.0 3.4 2.9 2.6 2.3 2.5
5.65 | 6.25| 7.1 6.2 5.4 4.65 | 4.0 3.4 2.9 2.6 2.35 | 2.5
5.75 | 6.2 6.95 | 6.2 5.4 4.6 4.0 3.35 1 2.9 2.6 2.3 2.45
5.8 6.2 6.75| 6.15| 5.4 46 3.95| 3.35| 2.85| 2.55| 2.65| 2.4
5.8 |....... 7.2 6.1 5.4 4.55 | 3.9 3.35 | 2.8 | 2,55 2.5 2.4
5.8 |.io.... 7.2 6.05| 5.45| 4.5 3.9 3.3 2.8 2.55 | 2.5 2.5
5.8 |....... 7.1 oo 5.4 |o...... 3.85 | 3.3 |oeeoi.. 2.5 oo 2.55°

Station rating table for Cache Creck ai L

ower Lake, Oal., from January 1 to December 31,

1905.

hgiz . | Discharge. ‘ h(e}iz < | Discharge. : h(e}ig%let. Discharge. E hgi; . | Discharge.

Feet. |Second-feet.| Feet. "|Second-feet.| Feet. Seqond-feet.‘ Feet.  |Second-feet.
2.30 17 3.40 149 4.50 365 5.60 670
2.40 27 3.50 163 4.60 390 5.70 701
2.50 37 3.60 178 4.70 416 5:80 732
2.60 48 3.7 194 4.80. 442 5.90 763
2.70 59 3.80 212 4.90 469 6.00 795
2.80 71 3.90 232 5.00 496 6.20 859
2.90 83 ~4.00 252 | 7 5.10 524 ! 6.40 923
3.00 95 4.10 274 5.20 552 6.60 988
3.10 108 4.20 296 5.30 581 6.80 1,054
3.20 121 4.30 318 5.40 610 7.00 1,120
3.30 135 4.40 341 5.50 640 7.20 1,188

NotEe.—The above table is based on 28 discharge measurements made during 1905 and during the lat-
ter part of 1904, It is well defined throughout.
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Emmwted 'mfmthly d@scharye of Cache C’reek near Lower Lake, Cal. for 1905.

[Drainage area, 500 squa.re miles.]

L ‘Discharge in second-feet. Vv -Run-off.
o . . Total in : 3
Mon,th' - | Maximum; | Minimum. | Mean, | cre-feet. %%crjgzxfre: mDii%Egs.
748 274 | 448 27,550 | . 0.896 1.03
1,120 562 | 884 . | - 49,100 | 177 1:84
111,188 - 6l0.f 933 - 57,370 1.87 2.16
1,222 *° 811 991 | - 58970 1,98 2.21
811 610 |- 702 .- 43,160 1.40 L61
581" - 3657 476 ° 128,320 2952 1.06 .
365 222 | 204 18,080 | .588 .678
212 135 173 .. 10,640 ;346 .309
128 .M w5’ 5,861 g7 L.220
7 37 (- 5.0 3,443 112 C.129
54 12| 30.1 1,701 .060 . 5087
42 22| 307 1,888 081 | . .070
22| 12| 4% 306,200 |. .853 | 1147 -

_GACHE OREEK NEAR YOLO, CAL.

This station was established January.1, 1903, by S. G. Bennett. It is located at the
wagon bridge on the road from Woodland to Yolo, about 1,000 feet above the Southern
Pacific Railroad bridge. A new wagon bridge, which greatly improves the channel con-
ditions, was erected during- 1904. The station was reestablished on the new bndge Decem-}
ber 4, 1904.

Numerous diversions are made from Cache Creek above this station which take practi-
cally all of the summer flow. ‘The channel is straight for 1,000 feet above and below the
station. The current is swift at ordinary and high stages. The banks are steep and wooded

‘and their height has been increased by levees. They are said to overflow at extreme high

water, The bed of the stream is composed. of earth and gravel w1th a little sand, and is
not subject to any material change. :
Discharge measurements are made from the downstream side of the brldge The initial

o point for soundmgs is the end of the bridge on the right bank.

The gage is a staff in four sections, three of which are above the bridge and the fourth is

 bolted to the face of the concrete abutment on the right bank. During 1905 the gage was.

* read by John Woodard The bench mark is corner of top of concrete abutment to which

- the high-water section’ of gage is fastened and du‘ectly over ga,ge, elevation, 31 68 feet -
. above the datum of the gage.
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Information in regard to this station is contained in Water-Supply Papers Nos. 100 and
134 of the United States Geological Survey.

Discharge measurements of Cache Creek near Y olo, Cal., in 1905.

Date. - Hydrographer. width.| 080 | velostty. | hagst. | charge.
Feet. 8q. ft. |Ft.persec.| Feet. Sec.-ft.
Tebruary 2.... 114 | 1,255 6.07 11.75 7,624
February 3.... 107 833 5.83 8.30 4, 860
Do........ 108 | - 890 5.87 8.80 5,227
February 4.... 102 630 6.03 7.05 3,802
Jebruary 15...[..... {6 1o N 94 345 4.39 4.85 1,516
May 16......... W.B.ClaPPeccueaeaecieaaaaaaann- 91 275 3.73 4,05 1,027
June5......... Peterson and Rodman............. 89 215 3.25 2.40 699
June24........ 0. W. Peterson. ... coooeeeueenn.. 89| 151 2.37 2.60 358
August 3....._|..... Lo [ T 87 88 1.47 1.79 129
September 7...| C. H. Lee.......o.ocoeiiiiiaiaao.. 32 19 .67 1.26 13.0
September 13..| W.B. Clapp.. 17 7.3 .64 1.15 4.7
October 3...... Lee and Hawley 2 .5 .80 1.09 .4
Daily gage height, in feet, of Cache Creek near Yolo, Cal., for 1905.
Day. Jan. ‘ Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
5.0 1 6.0 4.7 5.9 4.2 3.6 2.55 1.8 1.4 1.0
4.05 | 12.4 4.6 5.8 4.2 3.6 2.5 1.8 1.4 1.0
3.65 ! 9.05 4.6 5.7 4.2 3.5 2.5 1.75 1.4 1.0
345 7.35| 45 5.6, 415| 35 | 2.5 175 | 1.35 11
3.25 6.4 4.5 5.5 4.15 3.45 2.45 1.7 1.3 1.1
3.1 6.0 4,45 5.4 4.15 3.4 | 2.45 1.7 1.3 1.1
3.1 5.6 4.4 5.3 4.1 3.35 2.4 1.7 1.25 1.1
3.05 5.35 4.4 5.2 4.75 3.3 2.4 1.75 1.25 1.1
3.0 5.2 4.35 5.2 4.5 3.25 2.4 1.8 1.2 i1
3.0 5.1 . 4.35 5.1 4.4 3.2 2:35 1.8 1.15 1.05
3.0 5.0 4.3 5.1 4.3 3.15 2.3 1.75 1.15 1.05
2.95 4.95 4.3 5.05 4.25 3.1 2.25| 175 1.1 1.05
3.2 4.9 5.65 5.0 4.2 3.1 2.2 1.7 11 1.1
9.95| 4.8 6.05| 5.0 4.2 3.05| 2.2 1.7 1.1 1.1
6.4 4.8 5.85 4.9 4.15 3.05 2.15 1.65 1.15 1.1
5.3 4.75 6.4 4.9 4.15 3.0 2.15 1.65 1.1 1.1
7.4 5.3 6.2 4.85 4.1 3.0 2.1 1.65 T O O,
7.0 5.25 5.7 4.8 4.1 3.0 2.1 1.6 1.
6.55 5.2 6.0 4.75 4.1 2.95 2.0 1.6 1.
5.3 5.1 6.0 <7 4.05 2.9 2.0 1.6 L15°
5.05 5.0 5.95 4.65 4.05 2.9 1.95 1.6 1.1 L
82| 50 | 59 | 46, 40 | 28| 19 | Le| L1 L.
P 15.55| 495 6.3 | 45| 40 | 28 | 19 | 15| 105
24l 8.8 4.9 6.2 4.9 3.95 2.8 1.85 1.55 1.05 I._......
25.. .. 9.25 4.85 6.1 445 3.95 2.75 1.8 1.55 1.05 |..
26.... 7.0 4.8 6.05 4.4 3.9 2.7 1.8 1.5
27...... 6.2 | 48 | 60 | 435 39 | 27 | L7 L5
28, et 5.8 4.7 5.9 4.3 3.8 2.65 1.75 1.5 .
29, il P A S PO 7.1 4.25 3.8 2.6 1.6 1.45 1.0 |........
B0, e R 35 U35 PO, 6.85 4.2 3.7 2.6 1.6 1.45 L0 |........
Bleennnnns enennn N T O [ 3.7 |l 16 | L4 ||

NoTE.—Creek dry October 17 to December 31.
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. Station rating talzle for Oache Creek near. Yolo, Ual from January 1, to December 31, 1905.

: hg}ig 5. Disehs.rge. hgghi? Discharge. hgi; G lDischarge. h(e}ig t. |Discharge.

| - T N

} Feet. |Second-feet.| Feet. |Second-feet. " Feet. Second-feet.|| Feet. |Second-feet.|

i , 1.00 0 2.60 361 4.40 1,230 7.60 3,635 -

i 1.10 1 2.70 395 4.60 11,350 7.80 3,815 + :

; 1.20 -7 2.80 . 430 4.80 1,480 8.00 4,000 |-

; 1.30 17 2.90- 467 5.00 1,610 8.50 4,475

i 1.40 32 |- 3.00 505 5.20 1,745 9.00° 4,970

; 1.50 53 3.10 550 5.40 1,885 9.50 - 5,470

! 1.60 76 3.20 595 5.60 2,025 10.00 5,980

g L7 | 100 3.30 640 5.8 | 2,170 10.50 6,505 . |

i 1.80 125 3:40 690 6.00 .-2,320 || 11.00 7,050 f

‘ 1.90 151 3.50 | 740 6.20 2,470 150 | 7,600 !
2.00 178 3.60 |. 790 || - 6.40° 2,625 || .12.00 1 8,150 i
2.10 206 3.70 | - 840 6.60 2,785 || 13.00 | 9,300 ]
2.20 235 3.80 890 6.80 2,045 || 14.00 10,500 ]
2.30 265 3.90 945 7.00 3,110 || 15.00 |- 11,700 :
2.40 296 4.00 1,000 7.20 3,280 16.00 12,950
2.50 328 420 | © 1,110 7.40 3,455 ;

Note.—The above table is based on 12 discha.rge measurements made durl.ng 1905, It iswell deﬂned
between gage ‘heights 0 and 5 feet.

Estimated monihly dischargé of Cache Creck near Yolo, Cal., for 1905.
: - [Drainage area, 1,280 square miles.]

i o o Discharge in second-feet. - Run-off.
- . o T Total in
‘ Month. : Maximum. Mi imhum. | Mean. acre-feet. '%%i‘:?élu;ﬁ mDigg}:ll;s
12,390 46| 2,313 | 142,200 1.81 2.09
; 8,610 1,415 | 2,142 119,000 . 1.67 1,74
i 13,195 1,170 | 1,969 121,100 154 | L78
i 2,245 C1,110 | 1,576 93,780 1.23 1.37
: 1,48  840| 1,058 * 65,050 827 | .953
i 790 |. 361 542 32,250 | -~ .423 472
| 344 76 214 13,160 67 | .12

125 ° 32 86.5 5,319 068 .078

‘32 0 7.1 © 423| - .0085 | .0061 g
P 1 0 .32 20 .00025 | .00029
! 0 ol 0 0 0 0 :

0 0 0 0 0 1o

,q - The year.............. L 12,390 "ol 8% 592,300 645 8.68 !
]

. ' NotE.—Estimates J anuary 1 to February 10 are subject to considerable error owing to the scouring
and ﬂll.'lng at this sectlon dunng high wa.tar
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MISCELLANEOUS MEASUREMENTS IN CACHE CREEK DRAINAGE BASIN,

Clover Creck near Upper Lake, Cal.—This stream discharges into Clear Lake. A meas-
urement was made July 12 by O. W. Peterson, one-thlrd of a mile above town of Upper

Lake.

Width, 9.2 feet; area, 5.5 square feet; mean veloclty, 0.49 foot per second; dlscharge, 2.7
second-feet. )

Cole Creeck at Kelseyville, Cal—This stream discharges into Clear Lake. ‘A measurement.
was made July 11, 1905, by O. W. Peterson, near Kelseyville and Lower Lake road, three-
fourths of a mile below Kelseyville.

Width, 11.5 feet; area,4.3 square féet; mean veloclty, 1.00 foot per second discharge, 4.3
second-feet.

Capay ditch at Capay, Cal.—This ditch diverts water from Cache Creek. The following
measurements were made at head of ditch at Capay by O. W. Peterson.

- June 19: Width, 18.8 feet; area, 34 square feet; mean veloclty, 1.80 feet per second;
discharge, 61 second-feet.

August 2: Width, 18.8 feet; area, 21 square feet; mean ve]oclty, 1.57 feet per second;
gage-height, 1.10 feet; dlscharge, 33 second-feet.

Kelsey Creek near Kelseyville, Cal.—This stream discharges into Clear Lake. * A meas-
urement was made July 11 by O. V7. Peterson, 1% miles above Kelsey Creek Mill, about 3}
miles above the town of Kelseyville.

Width, 16.5 feet; area, 9 square feet; mean velocity, 1.29 feet per second; discharge, 11.6
second-feet.

Middle Creek near Upper Lake, Cal.—This stream’ dlscharges mto Clear Lake. A meas-
urement was made July 12 by O. W. Peterson, 1} miles above the town of Upper Lake in
sec. 31, T. 15N, R. 9 W, M. D. M.

Width, 9.9 feet; area, 8.3 square feet; mean velocity, 0.48 foot per second; dlscharge, 4.0
second-feet.

Moore’s ditch near Woodland Cal.—The following measurements were made at Walker
Bridge, one-half mile below canal heading:

June 3: Width, 21.6 feet; area, 89 square feet; mean velocity, 0.90 foot per second; dis-
charge, 80 second-feet. )

June 3: Width, 20 feet; area, 102 square feet; mean velocity, 1.69 feet per second dis-
charge, 172 second-feet.

June 17: Width, 24.5 feet; area, 72 square feet ; mean velocity, 0.83 foot, per second; gage
height, 4.20 feet; discharge, 60 second-feet.

June 17: Width, 26 feet; area, 89 square feet; mean velocity, 1.13 feet per second; gage
height, 4.80 feet; dlscharge, 101 second-feet.

June 17: Wldth 35 feet ; area, 119 square feet; mean velocity, 1.36 feet per second; ; gage
height, 5.55 feet ; dlscharge, 162 second-feet.-

June 21: Width, 25.2 feet; area, 74 square feet; mean velocity, 1.65 feet per second; gage
height, 5.45 feet; discharge, 122 second-feet. .
 August 2: Width, 19.8 feet; area, 87 square feet; mean veloclty, 114 feet per second;

gage helght 4.40 feet; discharge, 99 second-feet.

AMERICAN R.IVER DRAINAGE BASIN.

DESGRIPTION OF BASIN.

American River drains an area of about 2,000 square miles of the western slope of the
Sierra Nevada. This drainage basin lies between those of the Bear and Yuba rivers on

" the north and that of Consumnes River on the south. It has three main forks, heading
in the summit of the range, which reaches an elevation of about 9,000 feet. The country
lying between these main forks is drained by numerous small tributaties. The formation
in the higher and greater portions of this basin is of granite, with a considerable timber
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growth. The flow is rather torrential during the winter months, due to the large area of
barren and sparsely timbered country in the lower portion of the watershed. The pre-
cipitation on the higher elevations is in the form of snow, which usually melts late in

the spring. Rainfall records have been kept along the line of the Central Pacific Railroad,

which follows the ridge to the north of North Fork.

The mean annual rainfall at Auburn is 33.40 inches, that at Colfax 47.4 inches, and at
Cisco and Emigrant Gap about 50 inches. At Georgetown, between North and Middle
forks, a 30-year record has an average of 56.72 inches, and at Placerville, above South
Fork, another of about the same length shows 43.58 inches.

There are several small lakes in the upper reaches of this basin, the storage capacity of
a few having been increased by the construction of low dams at their outlets. This stored
water is used for mining purposes during the low-water flow and is used entirely within
the drainage basin. :

AMERICAN RIVER NEAR FAIROAKS, CAL.

This station was established November 3, 1904, by O. W. Peterson. It is located at
Fairoaks Bridge, near Fairoaks.

The channel is straight for 400 feet above and below the station. At ordinary \stages
the velocity is sluggish. The right bank is not subject to overflow. At times of very
high water the left bank is subject to overflow and a second channel is formed. The bed
of the stream is composed of gravel, and is subject to slight changes at times of high water.
At ordinary stages the river is about 210 feet in width and averages over 4 feet in depth.

Discharge measurements are made from the downstream side of the bridge. The ver-
tical face of the right abutment is 4 feet from the initial point for soundings.

The gage is a staff nailed to one of the piles at the upper side at the right end of Fair-
oaks Bridge. During 1905 the gage was read twice each day by W. F. Bailey, jr. The
bench mark is a nail driven in the guard rail over the upstream center pier; elevation,
31.00 feet above the datum of the gage.

A description of this station, with gage height and discharge data, is contained in
Water-Supply Paper No. 134 of the United States Geological Survey.

Discharge measurements of American River near Fairoaks, Cal., in 1905.

Date. Hydrographer. | Wiath.| e 0f | A48 | 008 | charge.

Feet. Sq. ft. |Ft.persec.| Feet. Sec.-ft.
"January 26.... 356 1,648 2.41 4.52 3,971
January 2.... 356 | 1,648 2.42 4.49 3,994
February 2.... 373 2,891 4.35 7.55 12, 580
February 11... 353 1,505 2.09 " 4.08 3,151
February 17...| 354 1,544 2.19 4.22 3,378
February 22...|.... 355 1,776 2.67 4.90 4,742
May 17........ 370 2,864 4.34 7.35 12,340
June 28........ 260 | 993 1.53 2.88 1,520
July 29....... - 167 694 .56 1.46 392
September 4... 165 599 .20 .88 119
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Daily gage height, in feet, of American River near Fairoaks, Cal., for-1905. )
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-Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

) 6.1 4.25 | 4.6 5.95 | 6.0 4.6 2.8 | 1.4 0.9 0.95| 0.95{ 1.35
2 i 5.25 | 7.6 4.6 6.15| 6.1 4.55 | 2.75| 1.4 .9 .9 .95 | 1.25
[ PO 3.95| 5.8 | 46 595 5.9 4.45 | 2.7 1.4 .9 .95 95 1.2
4o 3.65 | 5.05| 4.55| 6.0 5.6 4.55 | 2.7 1.4 .9 .95 95| 1.25
1 S, 3.5 6.65 | 4.6 6.15| 5.55| 4.45| 2.65| 1.35 .85 .95 .95 1.1

6. 3.35| 5.5 4.6 6.0 5.5 5.1 2.6 1.35 9 .95 W95, 1,15 .

7t 3.6 4.9 4.6 6.15 | 5.6 5.15{ 2.5 | 1.35 .9 .95 W95 1.2
3.8 4.45 | 4.6 5.75| 5.55| 5.2 2.5 1.35 .9 .9 .95 1.15

3.9 4.25 | 4.5 5.65 | 5.8 5.35 | 2.4 1.3 .85 .95 95 1.15

3.1 4.2 4.3 5.8 5.5 4.6 2.3 1.3 .9 .9 1.0 1.15

3.0 4.1 4.45 | 5.5° 5.2 4.7 2.2 1.3 .9 .95 1.0 1.0

3.0 4.05! 4.6 5.65 | 5.2 4.6 2.15| 1.3 1 .8 .95 1.0 1.0

2.95 | 3.8 | 4.8 4.85| 5.0 4.35| 2.05| 1.3 .9 .95 | 1.0 .9

3.5 3.7 5.1 5.25 | 5.55| 4.1 2.0 125 7.9 .95 .95 .95

4.65 | 3.6 5.15 | 5.1 6.15| 42 | 1.9 1.25 .9 1.0 .95 1.0

4.55| 3.4 | 455 48| 6.7 | 40 | 1.8 | 1.25| 1.0 | .95| L0 | L1

3.9 4.35 | 4.75| 4.7 6.95| 3.8 | 1.8 1.25 .95 95| 1.05| 1.1

3.85| 4.25| 4.9 4.55 | 6.65| 3.8 1.7 1.25 | 1.0 .95 9 | 115

3.95 | 4.15| 10.5 4.65| 6.5 3.8 1.65 | 1.2 .9 95| 1.0 1.2

200 .o 3.9 6.15 | 7.45| 4.9 6.4 | 3.8 1.6 1.2 .95 .95 L05) 1.1,
21l 4.1 5.2 7.1 .5.4 5.95| 3.8 | 1.55| 1.2 .95 .95 | L0 1.05
220 .l 4.8 A4.85 6.7 6.5 5.3 3.55 | 1.5 1.2 .9 95| 1.15| 1.05
23 6.85 | 4.6 6.1 7.4 5.5 3.7 1.5 1.2 .95 .95 1 1.0 1.2
24, ... 6.4 4.5 6.55 | 8.8 | 5.7 3.3 1.5 1.1 .95 95| 115 1.3
5.4 4.55 | 6.3 7.65| 6.1 3.15| 1.45| 1.1 .9 1.0 1.0 ‘1.2

4.45 | 4.9 6.5 7.1 5.9 3.1 1.45] 1.1 .9 ..95 1.1 1.3

4.254 4.7 6.8 6.6 5.5 2.9 1.45 | 1.1 .95 95| 1.0 1.4

3.9 4.75| 6.4 6.7 5.35 | 2.8 1.45| L0 95| 1.0 1.4 1.4
3.8 |.o..... - 6.8 | 6.8 4.75 | 2.75| '1.45| 1.0 .95 .95 175 1.55

3.75 ..., 6.35| 6.75| 4.5 2.7 1.4 1.0 .95 951 L5 1.7
3.85 |....... 5.95 |....... 4.15{...«...0 1.4 1.0 feooeoifoaeaa]irennas 1.45

NotEe.—Gage heights estimated July 2-28; July 30 to September 2; November 1-9.

Station rating table for. American River near Fairoaks, Cal., from November 4 to December 31,
: 1904

! 1 .
. . | . .
h(e}iaé et. .Dlscha.rge. hgiz %_ Discharge. | hgiz i' Discharge. hgtiz ?:' Discharge.
Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.
2.40 700 2.70 990 3.00 1,300 3.30 1,680
2.50 790 2.80 1,090 3.10 1, 410
2.60 890 2.90 1,190 3.20 1,540

Note.—The above table is based on 2 discharge measurements made during 1904, and on the 1905

curve.
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* Station rating table fbr American River near f‘airoaks, Cal., from January 1 to December 31, i
: ‘ : 1905. : . ‘ :

hgi;i?;. ‘| Discharge. hgiz %. Discharge. hgiziet;. Discharge. hga t. Dischurgg. :
Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |S d-feet.
0.80 90 2.20 840 3.60 2,410 6.00 - 7,450
0.90 120 2.30 920 3.70 2,555 6.20 8,040 -
1.00 155 || 240 1,005 ||. 3.80 2,705 6.40 8,670
1.10 195 2.50 1,095 3.90 2,860 6.60 9,340
1.20 240 2.60 1,195 4.00 3,020 6.80 10.040
1.30 285 2.70 . 1,300 4.20 3,365 7.00 | . 10,770
1.40 335 2.80 1,410 || 4.0 3,730 7.20 11,530
1.50 390 2.90 1,62 || - 4.60 | 4115 7.40 12,310
1.60 “5 || 3.00 1,640 "4.80 4,520 7.60 13,000 |
2 170 505 310 | 1,760 5.00 4,950 7.80 13,800 o
1.80 565 3.20 1,880 5.20 5,405 8.00 | 14,700 <
1.90 630 || - 3.30 2,005 5.40 5,880 .
2.00 - 695 3.40 2,135 5.60 6,375 | S i
, o 2.10 765 3.50 2,270 5.80° 6,900 : . :
' . 3

NOTE —The above table is based on 10 discharge mea,surements made during 1905. It isfairly well ~
defined between gage heights 0.8 foot and 5 feet E

N

Estimated monthly discharge of Amemam River near Fairoaks, C’al ., for 1904 and-1905.

i

W

Month Discharge in second- feet Tétal in i

N : Maximum.| Minimum. | . Mean. | 2cre-feet: :
‘ 1,355 | - 700 896 47,980
713,600 | 700 1,404 86,330
10,220 1,582 | . 3,549 218,200
: 13,090 2,135 4,630 257,100
: 25,900 3,545 | 6,924 425,700
} 18,300 | . 4,018 7,736 460,300
: 10,580 | © 3,278 |. - 6,717 413,000
5,760 | . 1,300 3,231° 192, 300

1,468 335 719 44,210 ‘

- 335 155 255 15,680 -
155 2105 |0 - 126 7,498

- 155 120 0 138 8,485 |

7535 | . 120 181 10,770 B

- 505 120 o242 14,880 !

t . g .

25,900 105 2,874 | 2,068,000 H

P . MISOELLANEOUS MEASUREMENTS IN AMERICAN RIVER DRAINAGE BASIN.

South Fork of American River near Placerville, Cal.—A measurement was made August
20, 1905, at Chillie Bar, 3 miles north of Placerville and 400 yards upstream from wagon -
. bridge, by H A Caﬁmpbell The distance to water surface from top of outer bar of lower
: chord in the middle panel on the upstream side of bridge was 23.5 feet.

. ~ ‘Width, 28 feet; sﬂaa, 42 square feet; mean veloclty, 1.80 feet per second; discharge, 76
. second~feet.

Bl
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North Fork of the American River near Auburn, Cal—A measurement was made about
400 yards above junction of North and Middle forks and about 2 miles northea,st of Auburn
on August 21, 1905, by H. A. Campbell.

Width, 28 feet; area, 44 square feet; mean velocity, 1.48 feet per second; discharge, 65
second-feet.

Middle Fork of the American River near Auburn, Cal.—A measurement was made on this
- stream about 400 yards above junction of the North and Middle forks and about 2 miles
northeast of Auburn, Cal., on August 21, 1905, by H. A. Campbell.

Width, 55 feet; area, 101 square feet; mean velocity, 0.97 foot per second; dlscharge, 98
second-feet.

El Dorado ditch—This ditch is taken out of South Fork of the American River about 1
mile below Slippery.Ford. A measurement was made at the heading on August 24, 1905,
by H. A. Campbell. -

Width, 13.9 feet; area, 45 square feet; mean velocity, 1 24 feet per second; discharge, 56
second-feet.

Silver Fork of American River.—This stream enters South Fork of American Rlver about

1 mile below Slippery Ford. A measurement was made on August 24, 1905, just above
mouth by H. A. Campbell.

Width, 11 feet; area, 18 3 square feet; mean velocity, 1 07 feet per second; discharge,
19.6 second-feet.

South Fork of American River—A measurement was ms,de one-fourth of a mile above
Silver Fork and three-fourths mile below Slippery Ford on August 25, 1905, by H. A.
Campbell. o

Width, 26 feet; area, 63 square feet; mean velocity, 0.54 foot per second; discharge, 34
second-feet.

South Fork of Silver Oreek. -—A measurement was made on this stream August 26, 1905,
about 200 feet above the mouth by H. A. Campbell.

Width, 16.5 feet; area, 21 square feet; mean velocity, 0.30 foot per second; discharge,
6.3 second-feet.

Silver Creek.—A measurepnt was made August 26, 1905, 100 feet above the mouth of
South Fork of Silver Creek by H. A. Campbell.

Width, 11 feet; area, 16.2 square feet; mean velomty, 0.92 foot per second; discharge,
14.9 second-feet.

PUTA CREEK DRAINAGE BASIN.
DESCRIPTION OF BASIN,

Puta Creek drains a portion of the eastern slope of the Coast Range, its waters discharg-
ing into Sacramento River through what is known as the Yolo basin in the vicinity of
Dayvis, Cal. This basin is rather long and narrow, extending from west to east; it has
numerous tributaries which have a heavy flood discharge during the winter months, but
are practically dry during the summer. This stream is torrential in its flow. It has a
comparatively small drainage basin with an exceptionally heavy rainfall, especially on the
higher elevations in the vicinity of Mount St. Helena. A five-year rainfall record at Helen
Mine on the northern slope of Mount St. Helena gives an average of 99.52 inches. The
precipitation decreases as we approach the lower elevations. The upper reaches of this
basin are well timbered, but the lower portion is comparatively barren of timber, though it
has a considerable growth of brush extending to a point where the stream leaves the foot-
hills. The areas in the lower portion of the basin are used principally for pasturage. The
topography of the country is rough and precipitous. The underlying rock is an impervious
slate and serpentine with a thin soil covering. There is comparatively little tilled land in
this drainage basin above the point where the stream emerges from the foothills at Winters.
Below this point the soil is deep and susceptible to high cultivation, and at present is used
for the raising of grain and fruit. '
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PUTA CREEK NEAR GUENOC, CAL.

This station was established February 12, 1904. It is located about 2 miles below the
old town of Guenoc, near the Asbill ranch house and at the Guenoc dam site. The nearest
post-office is at Middletown, Cal.

The bed of the stream is gravelly, with a few bowlders above and below the section. Bed

rock is laid bare on the right side of the channel. The l2ft bank is high and rocky, while the -

- right bank is rather low and flat and subject to overflow in very high water. The velocity
is moderate for ordinary stages of flow, but high in flood periods. The range is about 12
feet, representing discharges of from 7 to 17,000 second-feet. The channel is straight for
several hundred feet upstream, but has several large bowlders in it. Downstream it is
straight for about 100 feet. The section is located in a narrow gorge at the lower end of a
long, flat valley, which is flooded during high water. The channel will not allow the water
to run off through the gorge fast enough to prevent backwater forming during flood periods.

Meter measurements during high water are made from a car and cable.. At first - the cable
was located directly opposite the ranch house, but as the location proved very unfavorable
it was moved November 15, 1804, to a point about 1,000 feet below. It now has a clear
span of about 200 feet. The initial point for soundings is the eyebolt to which the cable
is fastened on the left bank. An auxiliary cable has been placed parallel to the large one,
so that float measurements can bz made in time of very high water. During low water
measurements are made by wading.

_ The gage, which was established near the old section, is still read, although a new one was
placed near the cable in its present position. The old gage is a staff in two sections, both
being fastened to trees. The section which is read in low water is about 600 feet upstream
from the ranch stable, and the high-water section is directly opposite the stable. The new

"rod is made similarly to the other one. Both sections are located a few feet above the cable.
One is bolted to a large bowlder on the left bank and the other nailed to a tree on the right
bank. During 1905 the gage was read once each day during ordinary stages and twice
a day during high water by Miss Agnes Asbill. The bench mark is the top of the rock to
which the low-water section of the new gage is fastened; @vatlon, 7.62 feet above the
datum of the new gage.

A description of this station and gage height and discharge data are contained in Water-
Supply Paper No. 134, Umted States Geological Survey.

Discharge measurements of Puta Creek near Guenoc, Cal., in 1905.

Date. Hydrographer. Width, SoR o] Moty | noms. | change.
R Feet. Sq. ft. |Ft.persec.| Feet. Sec.ft.
‘January 1..... 81 433 1.37 5.58 | 592
January 1. .... 76 390 1.36 5.42 530
January 2..... 66 342 1.13 5.14 386
January 2e.... 66 321 112 ~ 5.12 359
January 3. .... 66 322 0.90 4.94 289
January 4..... 64 316 0.78 4.82 247
January 14. ... 110 624 . 2.9 7.04 1,834
January 15. ... 95 478 T 183 5.96|. 876
January 16. ... 94 429 2.04 5.86 875
January 16. ... 9 467 2.08 5.98 972
July8......... 16 12 1.58 3.72 19
September 29.. 8 4.1 1.66 | 3.50 6.8

a Float measurement.

k)
|
§

3|
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Daily gage height, in feet, of Pufa Oreek mear Guenoc, Oal;,- Sfor 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept:| Oct. | Nov. | Dec. .

45 | 52| 43| ¢40| 36| 36| 36| 37| 3.6 36
44 1 52! 43] 40| 87| 36| 36| 37| 386/ 3.0
43 | 52| 43| 39| 37| 36| 36| 37| 36| 3.6
42 | 51| 44| 54| 37| 36| 36| 37| 36| 3.6
44 | 51] 43| 56| 37| 36| 36| 87| 36| a6
4.4 51| 43} 50| 37| 36| ‘36| 37| 36| 3.8
43 | 50| 50| 42| 37| 36| 86| 37| 36| 36
43 | 5.0( 52| 42| 37| 36| s36( 37| 36| 36
42 | 51| 48| 41| 3.7 36| 36| 37| 36| ‘38
4.2 51| 4/%8| 41| 37| ¢36| 36| 37| 36| 36
42 | 50| 44| 40| 37| 36| 36| 37| 3.6| 3.6
4.5 | 50| 44| 40| 3.7|°36| e3.6| 37| 36| 3.6
55 |. 50| 44| 39| 37| 36| 36| 37| 36| 3.6
6.5 | 50| 44| 39| 37|35 36| 37| 36| 3.6
6.0 | 51| 43| 39| 36| 35| 3.6|¢37| 36| 3.7
6.2 | 52| 43| 39| 36| 35| 36| 37| 3.6/ 3.8
6.0 | 52| 43| 39| 36| 3.5 36| 37| 36| 38’
6.5 | 51| 42{ 38| 36| 35| 36| 37| 36| 38
v.8 | 50| 42| 38| 35| 35| 36| 37| 36| 3.8
6.1 | 49| 42| 38| 35| 36| 36| 37| 36| 3.8
5.9 | 49| 42| 38| 35| a36| 3.6 36| 36| 37
5.8 | 48| 41] 3.8 35| 36| 36| 36| 36| 37
58 | 48| 41| 38| 35| 36| 36| 36| .36 3.7
5.7 47| 41| 38| 36| 36| 36| 36| 36| 4.0
(54| 46| 41| 37| 36| 36| 36 3.6| 3.6} 4.1
5.0 | 45| 40| 37| 36| 36| 3.6 36| 36| 3.9.-
5.8 | 4.4| 40| 37| 236 3.6 3.6| 36| 86! 39
5.8 | 43| 40| 37| 3.6/ 36 36] 36| 36| ¢3.9.
7.5 | 43| 40| 37| 36| 36| 36| 36| 36| 38
5.8 | a4.3| 4.0 36| 36| .36 36| .3.6|as6| 38
5.5 |oeilid 40| 3.6] 371 36[|...... BT
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| .. Station rating tdbleAfor Puta Creck near G’u’enbc,"()al.,_ from Jdn@ary 1 to December 31, 1905. l

] : : ]:gi‘; ¥ Discharge. hgig et. Discharge. hgiag %. Discharge. hgi?éi%. Discharge. K
; . Feet. |Second-feet.|| Feet. Secomi,-feet. Feet. Secofnd—feet. Feet. |Second-feet. 1
: 3.50 4 || 5.00 310 6.50 1,360 | 9.00 5,000 Ty
' L - 3.60 10 510 350 6.60 1,450 9.20 5,400 :
: : 3.70 18 5.20 " 395 6.70 1,545 9.40 5,800 ;
3.80 28 5.30 45 6.80 | . 1,640 9.60 | . 6,230 |
: 3.90 C2 5.40 500 6.90 1,740 9.80 6,690 :
; 4.00 58 "5.50 560 7.00 1,840 10.00 7,150 i
! 4.10 .7 |l 560 |. 625 7.20 | 2,060 10.50 . 8,300 i
: 4.20 93 570 | 695 )| 7.40 2,200 - 11.00 9,450 !
P , 4.30. 112 5.80 770 7.60 2,540 1150 | 10,600 ’
: 4.40 133 5.90 850 7.80 2,820 12,00 11,800
f 4.50 156 6.00 - 930 8.00 3,130 12.50 | 13,000
! 4.60 181 6.10 1,010 || 820 3,460 13.00 14,200
: 4.70 " 208 || - 6.20 |. 1,005 840 | 3,810 14.00 | 16,700
4.80 238 6.30: 1,180 8.60 4,200 ] :
4.9 272 || 640 1,270 8.80 4,600

) NoTE.—The above table is based on 17 discharge measurements made during 1904-5. It is well
' defined between gage heights 3.5 feet and 7 feet. Above 7 feet the table depends on 2 measurements at
12 feet and 13.7 feet. Above 9 feet the table is the same as for 1904. ;

Estimated mmthly dwcbarge of Puta Creck near Guenoc, Cdl., for 1905

. [Dramage area, 91 square mﬂes/_]
. Discharge in second-feet. - l Run-off. ]
i . _ )
! : . Total in ;
> Month. Second-feet i
i . . N . acre-feet. Depth i
: Maximum.| Minimum. |. Meap. " | per lgﬂgare minlt):hes !
! o
P 15,450 | © 133 1,384 82,60 | 1477 17.03
; 1,840 Co18Lf 619 34,380 6.80 7.08
‘1,600 |0 .0 93] 630 38,740 6.92 7.98
305 | 12| 288 17,140 3.16 3.53°
395 .58 120 7,379 o132 1.52
625 | 10| 8.0 ° 5088 - 934 104
( 8F 4 12.4 762 .13 .157
| 10 4| . 88 541 |- .097 112
10 0 100} . 55| .10 123,
18 10 1524 . 935 .167 192 -
10 10 10.0 . 595 o .110 123
‘ 75 10 221 1,359 | - .243 .280
: 15,450 |- 4| 264 190,100 2.90 30.17

PUTA CREEK AT wm'mns 0AL o :d

‘f . This station was estsbhshed September 26, 1905, by R. S. Hawley. It is located about
i 450 feet below the Southern Pacific Railroad bmdge and about 800 feet southea.st of the 1
: depot. at Winters, Cal.. 1
The channel is strsught for about 500 feet above and 700 feet.below the cable sectlon .
The bed of the stream is composed of coarse gravel and is liable to some change at very
high stages, but at ordmary stages it is not subject to much change. The current is slug- :
gish at low water, but is swift during flood stages. There is a growth of willows and cot- B
tonwoods with wild grapevines along the banks, but the main portion of the channel is cléar.
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At very high flood stages the water spreads out over the left bank for about 150 feet, reach-
ing nearly to the foot of the left cable support. At ordinary stages, however, the water
remains within the high banks.

Measurements are made during low water by wading at a point about 400 feet above the
bridge, but for higher stages a cable and car are used. The cable has a span of 280 feet.
For float measurements, a course 250 feet long has been marked off by setting posts painted
white, 250 feet above and parallel with the cable. Floats can be dropped from the railroad
bridge above and timed from [these posts to the cable. The initial point of soundings is a
bolt in the trunk of the oak tree to which the cable is fastened on the right bank.

The gage consists of 4 series of timbers painted white and located under the cable. The
first or-low-water section is onl the right bank, and is nailed vertically to the trunk of a cot-
tonwood tree. It has a range of about 6 feet. The second section is on the left bank and
is nailed vertically to the stump of a cottonwood tree. The third section is an inclined rod
anchored on the left bank with posts. The fourth section is on an eucalyptus tree on top of
left bank. During 1905 the gage was read once each day by Roy Wyatt. Bench marks -
were established as follows: (1) A standard United States Geological Survey bench mark,
located 150 feet south of the depot. Its elevation as marked on the copper plate is 131 feet,
39.23 feet above the datum of the gage. (2) A square-headed bolt in concrete, 3 feet
south of the left cable support; elevation, 37.27 feet above the datum of the gage.

Discharge measurements of Puta Creek at Winters, Cdl., in 1905.

: . ' Area of Mean Gage Dis-
Date. Hydrographer. Width. section. | velocity. | height. | charge.

Feet. Sq. ft. |Ft.persec.| Feet. Sec.-ft.

September 12..| W.B.Clapp.... .c.coocooiio.. aee- 16 8.0 1.09 |.ooooal.s 8.7
September 26..| Hawley and Lee]................... 16 | 8.8 .97 4.39 8.5
November 15. .| R.S. Hawley...|................... - 16 8.8 1.33 4.42 | 117

Daily gage height, in feet, of Puta Creek at Winters, C’al.,' for 1905.

Day. Sept. | Oct.|| Nov. | Dec. Day. Sept. | Oct. | Nov. | Dec.
| U IS 4.4| 44 4.6 44| 4.45| 4.55
b 2 S 44| 4.4 4.65 44| 4.45| 46
S IR 4.4| 4.4 4.6 44| 4.45| 4.6
Qoo S A, 4.4 4.4 4.6 4.4 4.45| 4.8
S IO 44| 4.4 4.6 4.4 445 46
[ S R 4.4 4.4 4.6 44| 4.45| 46
U I 44| 4.4 | 455 4.4 45 4.6
S RS 44| 4.4 4.55 44| 45 4.6
[ D R 44| 4.4 4.55 44| 45 4.6
(1 N IS 44| 4.4 4.5 44| 45 4.6
| PP ORI | 44| 4.4 4.5 4.4| 4.5 4.6
1200 44| 4.45| 45 4.4| 45 4.6
1 & S I 4.4 4.45| 455129 .. ... 4.45 | 4.4| 4.6 4.6
oo 44| 445| 45530 4.4 44| 4.6 4.6

B [ 4.4 4.45 4.55 || 31 4.4 |........ 4.6
D L PR 4.4 4.45 4.55 :
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'SAN JOAQUIN RIVER.

DESCRIPTION OF RIVER.

San Joaquin River is divided into two distinct parts. The valley portion forms the
central drainage line of San Joaquin Valley, and during the spring is navigable for 100
miles or more. Stanislaus, Tuolumne, Merced, and Kings rivers are the largest streams
in this portion of the drainage basin. The waters of Kings, Kaweah, Tule, and Kern
rivers, which are located in the portion of San Joaquin Valley lying to the south and east
of Fresno, although forming a portion of the drainage of San Joaquin River, seldom reach
this stream. Their entire flow, except in extreme flood, is diverted and used for irrigation
at points where they emerge from the foothills. The valley is fertile and almost destitute
of timber. The mountainous portion of the stream drains the western slope of the Sierra
Nevada between the Merced River on the north and Kings River on the south, the crest of
its divide reaching an elevation of 13,000 feet in Mount Liyell and an elevation of 14,000
feet in Mount Goddard. There are numerous tributaries in this portion of the drainage
basin, many of which have their source in the high elevations. The formation is of granite,
which in the upper reaches is bare and sharply marked by glacial action. The middle
. reaches of the basin are well timbered, the timber diminishing on the lower foothills, which
" have a covering of brush and grass. The precipitation takes the form of snow on the
higher elevations. The fall of the river is rapid, with many favorable locations for power
development. There- are numerous lakes in the upper reaches of the basin. A storage
reservoir has been constructed on North Fork, which will tend to further regulate the flow
of the river.

. SAN JOAQUIN RIVER AT HERNDON, CAL.

The gage rod at this station was established by the engineering department of the South-
ern Pacific Railroad Company in 1879. The old trestle bridge was torn down by the rail-
road company during 1899 and a new iron structure was erected in its place. A new gage
rod, set to the datum of the old gage, was bolted to the western side of the central concrete
pier. The bench mark is a nail in a post at the south end of the bridge on the west side, 0.2
foot above the ground, and marked ‘“B. M.” It is at an elevation of 24.12 feet above gage
datum. -

The channel for some distance above and below the bridge is straight, and the water has
a uniform velocity. The right bank is high, rocky, and steep. The bed of the stream is
composed of small gravel and shifting sand. Bécause of the continual changes in the cross
section, which were increased by a side channel breaking through the gravel pits on the
left bank of the river just above the gaging sta,tlon, meter measurements were discontin-
ued at this station at the end of 1901. ‘

. The river stage record for 1905 has been furmshed by William Hood, chief engmeer of the
Southern Pacific Railroad Company. G. G. Nelson was the observer.

i

L
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Information in regard to this station is contained in Water-Supply Papers Nos. 81, 85,
100, and 134 of the United States Geological Survey.

Daily gage height, in feet, of San Joaquin River at Herndon, Cal., for 1905.

Day. -Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
B 3.5 3.0 3.9 4.5 7.0 6.75 | 6.1 3.5 3.15 2.5 2.4) 2.6
2 i 3.5 3.15| 4.1 4.5 6.75 | 6.6 6.0 3.5 3.1 2.5 2.4 2.65
. 3.3 4.6 4.25 | 4.5 6.6 6.6 5.75 | 3.5 3.0 2.5 2.4| 2.65
L S 3.26 | 4.4 4.25 | 4.5 6.0 6.75 | 6.0 3.5 3.0 2.5 2.4 | 2.6
[ P 3.15| 4.3 4.25 | 5.0 5.5 6.75 | 6.0 3.5 2.9 25| 24| 2.6
[ S 3.15| 4.75| 4.15| 5.25| 5.5 6.4 | 57| 3.5 2.75 2.5 2.4 2.6
T 3.15 | 4.5 4.15| 5.3 5.65 | 6.3 5.5 3.4 2.75 2.5 2.4 2.6
8 3.15| 4.0 4.25 | 5.5 5.65| 7.15| 5.3 3.4 | 2.75 2.5 2.4| 2.6
L 3.1 3.75 | 4.3 6.65 | 6.0 7.4 5.3 3.4 2.75 2.5 2.4 2.5
100 3.1 3.5 4.3 5.75 | 5.5 7.4 5.2 3.4 2.75 2.5 2.4| 2.5
) 3.1 3.5 4.5 5.5 5.5 7.5 5.15 | 3.4 2.75 2.5 |®2.4| 2.5
120 Ll 3.1 3.5 4.5 5.5 5.5 8.3 5.1 3.3 2.75 2.5 2.4 2.5
B 3.1 3.4 4.5 5.3 5.5 8.7 | 5.0 3.3 2.75 2.5 2.4 2.5
4. . 3.1 3.3 7.15| 4.75| 5.5 8.0 4.75 | 3.3 2.65 2.5 2.4 2.5
15, 3.1 3.3 5.5 4.7 6.0 8.0 4.75 | 3.3 2.65 2.5 2.4| 2.5
160 ool 3.3 3.25 | 5.0 5.1 7.0 7.75 | 4.65| 3.25| 2.65 2.5 2.4| 2.5
17, s 3.15| 3.15| 5.0 5.25 | 8.5 8.0 4.65 | 3.25| 2.65 2.5 2.4 2.5
18l 3.1 3.15| 5.0 | 5.0 8.75| 825 4.65| 3.25| 2.65 2.5 2.4 2.5
19, .l 3.0 3.15| 5.0 5.0 9.65| 8.75| 4.65| 3.25| 2.65 2.5 2.4 2.5
20 3.0 3.15| 6.5 5.0 8.25| 8.3 4.5 3.25 | 2.65 2.5 2.4| 2.6
21 il 3.0 3.15 5.0 4.75 | 8.6 7.75 | 4.5 3.25 | 2.65 2.5 2.4 2.75
22l 3.0 3.15| 5.0 5.0 8.25| 8.0 4.5 3.25 | 2.65 25| 24| 2.7
28 e 3.0 | 3.15| 5.0 5.0 8.3 7.5 4.5 3.15| 2.65 2.5 24| 2.7
24 ... 3.0 3.15| 5.0 5.0 8.1 7.15 | 4.3 3.15| 2.6 2.4 2.4 | 2.75
P2 3.0 3.15| 5.0 5.0 8.25 | 6.5 4.3 3.15| 2.6 2.4 2.4 2.75
26 ... 3.0° 3.15( 5.0 5.5 8.5 6.65 | 4.3 3.15| 2.6 2.4 2.4 2.7
27 i 3.0 3.15| 5.25| 5.5 8.3 6.5 4.25| 3.15| 2.6 .2.4 2.4| 2.7
28, 3.0 3.15| 5.0 6.0 7.65 | 6.5 4.0 3.15 | 2.6 2.4 2.4 2.75
29, i 3.0 [...... 5.0 6.0 7.65| 6.5 3.7 | 3.15| 2.6 2.4 2.4| 2.75
30 "8.0 |....... 4.7 | 6.15| 6.6 6.6 3.6 3.15| 2.6 2.4 2.4| 2.75
;1 D 3.0 |....... 4.7 foo.... 6.75 |ccen... 3.6 3.15 |....... 2.4 2.6 | 2.65

NoTE.—Gage heights reduced to feet and tenths from feet and inches as furnished by Southern Pacific
Railroad Company.

‘MISCELLANEOUS MEASUREMENTS IN SAN JOAQUIN RIVER DRAINAGE
BASIN.

Pitman Creek.—This stream is tributary to the San Joaquin River through Big Creek.
An estimate was made of the discharge below the mouth of Tamarack Creek on Septem-
ber 2, 1905, by R. S. Hawley.

Discharge, 1.5 second-feet.

Home Camp Creck.—This stream is tributary to the San Joaquin River through Big Creek,
which it enters at Home Camp meadow. A measurement was made on this creek on Sep-
“tember 2, 1905, 100 feet above its mouth, by R. S. Hawley.

Width, 3.0 feet; area, 0.8 square foot; mean velocity, 1.12 feet per second; discharge,
0.90 second-foot. .

Big Creek.—This stream is tributary to San Joaquin River from the east. A measure-
ment was made 100 feet above the mouth of Home Camp Creek on September 2, 1905, by
R. S. Hawley. '

IRR 177—06——13
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Width, 4.5 feet; area, 1.9 square feet; mean velocity, 2.53 feet per second; discharge, 4.8
second-feet.

Discharge below the mouth of Home Camp Creek was 5.7 second-feet.

Small Creek.—This is a small creek which enters the South Fork of the San Joaquin from
the south at Mono crossing. A measurement was made at the Mono trail crossing about
1,000 feet above its mouth on September 4, 1905, by R. S. Hawley.

Width, 2.8 feet; area, 1.1 square feet; mean velocity, 1.18 feet per second; discharge,
1.3 second-feet.

South Fork of San Joaquin River—This is the principal tributary of the San Joaquin

" River from the south. A measurement, was made September 4, 1905, at the Mono crossing

by R. S. Hawley.

" Width, 60 feet; area, 94 square feet; mean velocity, 1.11 feet per second; discharge, 104
second-feet.

Mono Creek.—This stream is tributary to South Fork of San Joaquin River from the east.
A measurement was made at the Mono Trail crossing, about 2 miles above its mouth, on
September 4, 1905, by R. S. Hawley.

Width, 44.5 feet; area, 37 square feet; mean velocity, 1.17 feet per second; dlscha,rge,

43 second-feet.
- Fish Oreek.—This stream is.the principal tributary of the Middle Fork of the San Joaquin
from the south about 10 miles above the junction of the Middle and South forks. A measure-
ment was made on September 6, 1905, at the trail crossing, about 3 miles above its mouth,
by R. S. Hawley.

Width, 29 feet; area, 36 squa.re feet; mean velocity, 1.42 feet per second; discharge, 51
second-feet.

. Middle Fork of San Joaquin River.—This stream drains the northeastern portion of the
San Joaquin watershed. A measurement was made on September 6, 1905, at the Devils
Post Pile at the trail crossing by R. S. Hawley. _

Width, 42 feet; area, 41 square feet mean velocity, 0.90 foot per second discharge, 37
second-feet.

Reds Oreek.—This stream enters Middle Fork of San Joaquin River one-half mile below

the Devils Post Pile. A measurement was made September 6, 1905, at the Mammoth trail

crossing, one-fourth mile above its mouth, by R. 8. Hawley.

Width, 9 feet; area, 4.2 square feet; mean velocity, 0.93 foot per second; discharge, 3.9
second-feet.

King Creeke.—This stream enters Middle Fork of San Joaquin River near Rainbow Falls.
An estimate was made of the discharge one mile above its mouth, at- Mammoth trail crossing,
on September 7, 1905, by R. S. Hawley. '

Discharge, 3.5 second-feet.

Mugler Creeke—This stream enters the San Joaquin River from the north. On September
7, 1905, an estimate of the discharge was made at the trail crossing, one-half mile below
Mugler Meadow, by R. S. Hawley.

Discharge, 3.0 second-feet.

Stevenson Creek.—This stream enters the San Joaquin River 4 miles northwest of Shaver
post-office. A measurement was made one-fourth mile above the head of Shaver Lake on
September 2, 1905, by R. S. Hawley.

Width, 8 feet; area, 3.2 square feet; mean velocity, 1.22 feet per second; discharge, 3.9
second-feet.

North Fork of the San Joaqum Rwer —This stream enters the San Joaquin River 4 miles
below the junction of the Middle and South forks. A measuremen{ was made on September
7, 1905, 150 feet below the bridge, at the trail crossing, 3 miles above its mouth.

Width, 31 feet; area, 27 square feet;, mean velocity, 1.33 feet per second; discharge, 36
second-feet.
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North Fork of Willow Creek.—This stream enters the San Joaquin from the north. A
measurement was made on September 9, 1905, at ““The Pines,” 13 miles above reservoir
dam, by R. S. Hawley. ’

Width, 7 feet; area, 3.6 square feet; mean velocity, 1.19 feet per second discharge, 4.3
second-feet. *

San Joaquin River at the San Joaquin power house.—A measurement was made on this
stream on September 9, 1905, one-half mile below the power house, by R. S. Hawley. This
measurement includes practically the total flow from the whole drainage area of the San
Joaquin River about this point. ’

Width, 148.5 feet; area, 226 square feet; mean velocity, 1.37 feet per second; discharge,
~ 310 second-feet.

KERN RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Kern River drains 2,345 square miles of the western slope of the Sierra Nevada at its
extreme southern limits. This drainage basin is the largest of any stream discharging into
the San Joaquin Valley, it having an area 600 square miles greater than that of the Kings
River. It hasitssource in the highest elevations of the Sierra Nevada, draining the western
and southern slopes of Mount Whitney and numerous other. high granite peaks grouped
about it, which reach elevations of over 14,000 feet. Itsgeneral direction is south for about
65 miles when it turns and flows in a southwesterly direction, discharging into the San
Joaquin Valley east of Bakersfield, Cal. Extending, as it doesin its upper reaches, for some
distance parallel with the Sierra Nevada, it receives waters not only from the main crest on
the east, but also from a somewhat lower divide on the west behind the basinsof the Kaweah
and Tule rivers. It has numerous tributaries, the principal ones entering from the east,
which drain the higher elevations of the main crest of the Sierra Nevada. The topography
is extremely rough and broken in the upper reaches of this basin, becoming less rugged in the
middle portion in the vicinity of Kernville, where there is quite an extensive valley with
considerable cultivated land; below this point the stream enters a rough canyon, finally
discharging into the flat country of the San Joaquin Valley. The entire flow, except during
extreme flood stages, isdiverted and used for irrigation at points where streams emerge from
the foothills. . = .

The formation isof granite, which, above the 10,000-foot contour, is practically bare of
timber growth. Between elevations of 3,000 and 10,000 feet there is a good depth of soil,
with timber and brush covering; thelower reaches havea light covering of brush and grass.

There are several lakes and marshes scattered throughout this basin, but they are less
numerous than in the basins farther to the north. Several power plants are located on this
stream, none of which, however, receive water from storage reservoirs, the diversions being
made from the natural flow of the river and again returned to the river channel. The pre-
cipitation is very light throughout this basin, with the posslble exception of the high eleva-
tions surrounding Mount Whitney, where the snow remains through the summer months.

KERN RIVER NEAR BAKERSFIELD, CAL.

This station, established in 1893 by Walter James, chief engineerof the Kern County Land
Company, is located at what is known as ‘‘first point of measurement,” 5 miles above
Bakersfield and at the mouth of the canyon of the river.

Regular meter measurements are taken, and an automatic gage records daily fluctuations - °
of the river heights. A.K. Warren, the engineer in charge of this work for the Kern County
Land Company, attends to the discharge measurements with a.ccuracy and precision and
furnishes the Geological Survey with the final results.
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.

. Information in regard to this station is contained in Water-Supply Papers Nos. 81, 85,
100, and 134 of the United States Geological Survey

Daily discharge, in secondfeet, of Kern River near Ba]cerqﬁeld, Cal., for 1905.

- AV
Day. Jan. | Feb.| Mar. | Apr. | May. | June. | July. | Aug.|Sept.| Oct. | Nov.| Dec.

280 | 305 435 799 |, 1,700 | 1,953 | 1,520 | 427 | 233 | 205 | 230 | 262
285 | 326 458 848 | 1,713 | 1,979 | 1,422 | 413 | 229 | 226 | 227 281
272 | 435 480 934 | 1,743 | 1,932 | 1,313 | 403 | 224 | 227 | 221 276
278 | 486 500 997 { 1,633 | 1,931 | 1,226'| 394 | 213 | 208 | 218 285
290 | 517 512 | 11,047 1,542 1,919 | 1,215 | 376 | 216 | 196 |' 215 277

‘281 | 503 530 | 1,070 | 1,517 | 1,879 | 1,218 | 362 | 215 | 190 | 216 2711
269 | 452 | - 545 1,103 | 1,453 | 1,997 | 1,171 | 345 217 | 181 | 231 267
272 | 391 593 | 1,138 | 1,531 | 2,154 1,157 | 356 [ 220 175 | 217 275
270 | 364 616 | 1,185 | 1,461 | 2,150 | . 1,115 | 358 ) 218 | 176 | 225 278
276 | 365 609 | 1,119 | 1, 418 | 2,066 | 1,130,| 351 | 207 | 186 | 227 284
280 | 351 613 | 1,186 | 1,367 | 2,200 | 1,125 349 | 202 | 192 | 230 264
272 | 338 631 | 1,180 | 1,300 | 2,567 | 1,092| 349 | 208 | 199 [ 232 | 278
266 | 334 785 | 1,052 | 1,298 | 2,923 | 1,038 | 352 | 218 | 206 | 233 265

.246 | 317 | 1,154 971 | 1,317 | 2,978 958 | 352 | 225 | 206 | 228 241
255 | 317 974 952.| 1,425 | 3,039 886 | 345 | 221 ( 202 | 223 244
255 | 361 996 991 | 1, 649 2,933 799 | 338) 218 | 199 | 234 240
260 | 398 | 1,143 995 | 1,949 | 2,948 748 | 327 215 | 203 | 240 238
269 | 434 | 1,140 | 1,052 | 2,312 | 2,747 77| 319 | 215 | 194 257 246
277 | 417 1,009 | 1,121 | 2, 359 | 2,569 665 | 318 | 208 198 | 263 259
273 | 413 | 1,309 | 1,058 | 2,528 | 2,555 628 | 308 | 203 | 215 | 262 266
305 | 401 | 1,073 992 | 2,549 | 2,547 634 | 286 | 197 | 218 | 247 285
329 | 386 957 964 | 2,625 | 2,539 597 | 279 | 194 | 217 | 243 272
343 | 390 888 920 | 2,558 | 2,408 578 | 267 | 195 221 | 239 255
311 | 397 871 895 | 2,412 | 2,154 558 | 269 | 196 | 230 | 227 233
301 | 410 900 936 | 2,456 | 1,835 557 | 286 | 201 | 226} 237 221
208 | 420 929 | 1,033 [ 2,560 | 1,690 548 | 285 | 204 | 218 | 239 239
281 | 432 999 | 1,070 [ 2,598 | 1,685 536 | 282 | 214 | 217 | 253 255
276 | 434 978 | 1,067 | 2,378 | 1,617 © 532 271 | 200 | 221 | 259 262
271 |...... 919 | 1,157 | 2,120 | 1,584 | ° 520 | 270 [°205 | 222 | 263 271
276 |...... 1,051 | 1,451 | 1,962 | 1,563 488 | 265 | 205 | 224 ( 245 2565
284 |...... 913 [........} 1,930 |........ 451 | 250 |...... 226 |...... 257

| SR
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Estimated monthly discharge of Kern River near Bakersfield, Cal., for 1906.

[Drainage area, 2,345 square miles.]

Discharge in second-feet. Run-off.

Month. Maximum.| Minimum. Mean. g’g:?ftﬁ‘ %z(i.o;ld‘;gere: in]i)!(:glfgs

mile. .
January....................... 343 246 281 17,280 0.120 0.138
February...................... 517 305 396 21,990 .169 .176
March......................... 1,309 435 823 50,600 .351 . 405
April ..l 1,451 | 799 1,043 62,060 445 - .496
MaY . oo, 2,625 1,298 1,915 117, 800 .817 .942

June.... . ... ... 3,039 1,563 2,235 133,000 .953 1.06
July....... 1,520 451 876 53, 860 .374 .431
August. ... 427 250 327 20,110 .139 . 160
September. 233 194 211 12, 560 .090 .100°
October. . ......ocoeieienn. .. 230 175 o207 12,730 .088 .101
November 263 215 236 14,040 .101 .113
December. ... ................ 285 221 261 16,050 L111 .128

Theyear............... 3,039 175 734 532,100 .313 4.25

" TULE RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.,

Tule River rises in the Sierra Nevada, and drains the country between the Kaweah
River on the north and the Kern River on the south and east. Its drainage area is much
less than that of the Kaweah River, although of the same general character. It has numer-
ous small tributaries, few of which have their source at elevations above 8,000 feet. Its
drainage basin does not extend back to the main divide, being cut off by the Kern River,
which reaches to the north and drains the higher portion of Sierra Nevada to the east of
Tule River. There is good timber and brush covering on the higher and middle elevations,
with grass and scattering timber on the lower elevations, where the soil is extensively culti-
vated. Below the gaging station the water is diverted by several canals and used for the
irrigation of land in the vicinity of Portersville, which is especially adapted for the raising of
citrus fruits, such as oranges and lemons. During the flood period the water discharges
through an old channel, and either sinks in the sand or finds its way to the old bed of Tulare
Lake.

The mean precipitation in this watershed is probably not more than 20 inches, and falls
prineipally in the form of rain.

TULE RIVER NEAR PORTERSVILLE, CAL.

This station was established April 8, 1901. It is located about 8 miles east of Porters-
ville near the McFarland ranch, 100 feet below wagon bridge and about 1 mile above the
mouth of the South Fork of Tule River.

The channel is straight for 200 feet above and below the cable section. The right bank is
high and not subject to overflow. The left bank is subject to overflow at flood stages. The
bed of the stream is composed of gravel, with some large rocks, but is not subject to much
change. i

Discharge measurements during medium and high water are made from a car and cable;
at low water measurements are made by wading.

The gage is a staff in two sections on the right bank under the cable The lower section is
inclined and fastened to posts set in the ground. The higher section is vertical and nailed
to the tree through which the cable passes. During 1905 the gage was read by Adah
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McFarland. Bench marks were established as follows:(1) A cross on the top of a bowlder
on the right bank of the river between the cabla and the bridge; elevation, 13.10 feet. (2)
A point marked with white paint on a dark granite bowlder 55 feet south of the rock pier of
the bridge; elevation, 10.05 feet. Elevations refer to the datum of the gage.

Information in regard to this station is contained in Water-Supply Papers Nos. 81, 85,
100, and 134 of the United States Gzological Survey.

Discharge measurements of Tule River near Portersville, Cal., in 1905.

" Area of | Mean Ga, Dis-
Width.| section. | velocity. | height. charge.

Date. ) Hydrographer.

Feet. 8q.ft. |Ft.persec. Feet. Sec.-ft.

7 - 107 2.05 2.50 219

7 152 2.3¢|" 3.00 355

69 97 1.68 2.27 163

_ 33| 2 .96 1.16 25

September 18..{ C. H. Lee................. PR 26 17 - .58 .92 10
September 26. | Clapp and Holley.. . .. 24 16 | 50| Le1 8.0
October 25. ....| Hawley and Lee...... e Teeeaas 30 22 .70 110 155

Daily gage height, in feet, of Tule River near Portersville, Oai., Jor 1905.

Day. " | Jan. | Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

17 | 145) 17 | 23 | 25 | 255| L7 | LO5] 0.9 | L1 | 1.05| 19
1.7 | 23| 1.7 1 24 | 30 | 25| 1.7 | 1.05| .9 | 1.05| 11 | 1.8
.65 20 | L7 | 25 { 29 | 25 | 1.65| 1.05| .9 | L65| L1 |- 1.8
1.6 | 20 | 175 26 | 2.8 [ 245 1.6 | .05 .9 | 1.0 | L1 | 18
1.6 | 1.9 | 175 2,55 2.5 | 2.45| 155| 105 .9 | 1o | L1 | L8
1.6 | 1.8 | 1.8 | 2.55| 2.5 | 245| L5 | 10 9 | 1o | 11| 1.8
L55| L75| 1.8 | 2.55| 3.05| 24 | 145| 10 9 110 | L1 | L8
L55| L7.| 1.8 | 25 | 3.2 | 235| 1.4 | 10 9 | 10 |.1.15{ 18
1.5 | 65| 175 2.5 | 295 235 1.4 | 10 9 | 105 115 1.8
1.5 | 1.6 1.75| 2.4 | 2.8 | 2.3 | 1.4 | 1.0 95| 1.05| 1.15( 1.8
1.5 1.6 | 1.7 | 2.35| 28 | 2.3 | 1.4 | 10 05| 1.0 | 1.15| ‘1.8
145 1.6 | 1.75| 231 275 2.4 1 1.35| .95/ .95| 1.0 | 115| 1.8

- 1.45(.1.6 | 3.1.| 2.35| 2.7 | 2.35| 1.35| :95| .95| .95| L15| 1.8
1.4 | 1.6 | 28| 2.35| 2.9 | 23 | 13 95| 1.0 | 1.0 | 1.15| L8
14 | 1.7 | 26 | 224 | 30 | 2225 13 95| .95| 10 | 1.2 | 18
14 | .75 3.0 | 235| 3.2 | 2.25| 1.3 .95 .95 1.0 | 1.2 | 18
14 | 75| 30 | 23 | 38 | 21 | 125 .95| .95 1.0 | L3 | L8
L4-| 1.8 | 29 | 23 | 381 | 20 | 1.25| .95| .95| 10 | 1.3 | 1.9 i

14 | 1.8 | 41.| 25 | 3.0 | 195 12 95| .95 1.0 | L3 | L9 i

‘1.4 | 1.75| 3.7 .| 245| 8.0 | 1.9 | 12 05] .95 1.0 | L7 | L9
1.6 | 175 3.5 | 245| 2.95| 1.85| 1.2 | .95 .95| Lo | 1.7 | 1.9
1.6 175 31 | 24 | 28 | 1.8 | L15|, .95| .95| L0 | 1.65|. 1.9
L5 | 1.7 | 2.8 | 2.4 (‘27 | 1.8 | L15| .05| .95| 1.0 | 1.65| 1.9

15 | L7 [ 25 | 235 275 1.8°| L1 | .95| .05| 1.0 | 165| 1.8
15 | 17 | 23 | 24 | 28 | 1.9 | 1.1 | .95] 95| L0 | L6 | 185
1.5 |17 | 23 | 2.4 | 2.8 | 18] L15| .95| .95| L0 | 1.6 | 19
LS| L7 | 23 | 245] 2.8 | 18| L1 | 95| 95| L0 | 21 | 2.0°
L5 | 17 | 29| 25 | 27| 18 | 11 | .9 | 1.0 | Lo | 1.95| 2.0
L5 || 290 | 26 | 27 [ L8 | L15[ .9 | L0 | L0 | 18| 2.1
145 0.0 24 | 27 |. 26| 1.75| 105 .9 | 10| .05 L9:|.21

B O T R 2.3 |oee.... 2.6 |....... 1.05 P T PO, 1.05 |....... 2.1
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Station rating table for Tule River near Portersville, Cal., from January 1 to December 31
1905.

hgrisé et. Discharge. hgiag 9%‘ Discharge. hg'i‘; ‘;’5' Discharge. h(e}iZ%%. Discharge.
Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.

0.90 7 1.80 |. 82 2.70 270 3.60 581
1.00 12 1.90 | © 98 2.80 297 3.70 626
1.10 18 2.00 T 115 2.90 325 3.80 672
1.20 2 2.10 133 3.00 355 | 3.90 720
1.30 31 2.20 152 310 386 4.00 770
1.40 - 38 2.30 173 3.20 | 419 4.10 -8
1.50 46 2.40 195 3.30 455
1.60 56 2.50 ‘219 3.40 494
1.70 68 2.60 244 || 3.50 537 -

Note.—The above table is based on seven discharge measurements made during 1905. It is we!l
defined between gage heights 0.9 foot and 3 feet.

Estimated monthly discharge of Tule River near Portersville, Cal., for 1905.

[Drairag? area, 437 square miles.]

! Discharge in second-feet. Run-off.
’ Total in :

Month. Maximum. | Minimum.| Mean. | 2crefeet. Speg:l? Islf}luief: inDiggltllgs.
January.................... ‘ 68 38 4| o1 0.108 |  0.124
February.................... 173 42 75.9 4,215 .174 .181
March...... ... ........... 822 68 230 14,140 .526 . 606
April. ...l 270 173 205 12,200 . 469 .523
May................. e 455 219 313 19, 250 .716 .826-
June.......... s 232 7 146 8,688 .334 373
July ... 68 15) - 32.9 2,023 .075 .086
August.......oooooiiiinnn.. 15 7 9.8 603 .022 .025
September................... 12 7 8.2 488 .019 .021
October..................... 18 8 12.6 775 .029 . .033
Novemter................... 133 15 42.4 2,523 .097 .108
Decemkber................... 133 82 94.2 5,792 - .216 .249

The year.............. 822 7 101 73,610 .232 3.16

MISCELLANEOUS MEASUREMENTS IN TULE RIVER DRAINAGE BASIN.

South Fork of Tule River near Success, Cal.—The following measurements were made at
a point one-haif mile above junction of South Fork with Main Tule River.

May 19: Width, 28 feet; area, 32 feet; mean velocity, 2.86 feet per second; discharge,
90 second-feet. '

September 26, stream dry.

" North Fork of Tule River near Sprmgmlle Cal.—A measurement was made September
26 atroad crossing one-half mile above junction with Middle Fork of Kings River.

Water standing in pools;-discharge, 00 second-feet.

Middle Fork of Tule River near Springville, Cal.—This stream is the principal tributary
of Kaweah River and furnishes practically all the water of this river during low-water flow.
A measurement was made September 27 one-fourth mile above clubhouse and 2 miles
above the town of Springville.

Width, 33.5 [eet; area, 36 square feet; mean velocity, O 64 foot per second; dxscharge,
23 second-feet.
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South Fork of Middle Fork of Tule River near Springville, Cal.—This stream is a tribu-
tary to Middle Fork of Kaweah River. A measurement was made September 27 at a point
100 feet above its junction with Middle Fork.

Width, 8.4 feet; area, 4.0 square feet; mean velocity, 2.20 feet per second; discharge,
8.8 second-feet.

North Fork of Middle Fork of Tule River near Springville, Cal.—This stream is tributary
to Middle Fork of Kaweah River. A measurement was made September 27 100 feet above
its junction with Middle Fork.

Width, 7.9 feet; area, 5.9 square feet; mean veloclty, 2.19 feet per second; discharge,
12.9 second-feet.

KAWEAH RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN,

Kaweah River drains the western slope of the Sierra Nevada between the basins of Kings
River on the north and Kern and Tule rivers on the south. This is an important stream,
but its watershed is only about one-third that of Kings River and is much less elevated
and snow covered than those of the Kings and Kern rivers. It has a number of
tributaries which have their source in numerous lakes and meadows on the higher ele-
vations. The formation is of granite and similar in every way to that in the Kings River
basin. The greater part of the area of 619 square miles.above the gaging station is well
covered with brush and timber. In this basin is situated the Sequoia National Park, where,
the largest grove of big trees (Sequoia gigantea) of the Sierra Nevada is found. This
. grove is known as the ““Giant Forest,”” and is one of the many points of interest of the Sierra
Nevadas. There are two power plants on this stream owned by the Mount Whitney Power
Company, which divert water from the Middle and East forks. This company has con-
structed several small storage reservoirs on the upper reaches of this basin. This has been
done by building low dams at the outlet of some of the larger lakes. The stored water is
held back for use during the low-water flow of the stream,and is of great benefit to the irri-
gators in the valley during the late summer months. About 6 miles below the gaging sta-
tion the river leaves the foothills and flows across San Joaquin Valley in a general south-
westerly direction to the old bed of Tulare Lake. After it leaves the foothills many canals
divert water for the purpose of irrigating land in Tulare County, which is especlally adapted
to the raising of fruits.

The mean annual precipitation in the basin above the gaging station is from 20 to 40
inches, which falls in the form of snow over probably one-half the area.

KAWEAH RIVER BELOW THREE RIVERS, CAL.

This station was established April 29, 1903, by W. H. Stearns. It is located at a point
three-fourths of a mile below the confluence of the North, Middle, and South forks. It is
10 miles from the Southern Pacific Railroad station at Lemon Cove, Tulare County, Cal.,
and one-fourth of a mile west of the wagon road from Execter to Three Rivers.

The channel is straight for 400 feet above and below the station. The current is swift at
high stages, but sluggish at low water. There are rapids about 400 feet above and 500 feet
below the cable. ,The right bank is low and subject to overflow at high stages. The left
bank is high enough to be above overflow. There are willow trees along the water’s edge
on both banks, and a line of willows, sycamores, and cottonwoods back from the water’s
edge on the left bank. The bed of the stream is composed of sand, gravel, and large bowl-
ders. The section is probably permanent.

Discharge measurements are made from a cable and car. The initial point for soundings
- is a sycamore tree on the left bank of the stream, to which the cable is fastened.

The low-water gage is an inclined timber on the left bank. The high-water gage is a tim-
ber securely nailed to a willow tree on the left bank. During 1905 the gage was read by
J 0. Carter. Bench marks were established as follows: (1) A point marked ¢B. M.” with
black paint on a large rock 10 feet upstream from the tree to which the cable is attached;

.



elevation, 13.95 feet.

KAWEAH RIVER DRAINAGE BASIN.

the 75-foot mark on the cable; elevation, 15.89 feet.

‘gage.

198

(2) A point on rock marked with white paint 7 feet upstream from

Elevations refer to the datum of the

Information in regard to this station is contained in Water-Supply Papers Nos. 100 and
134 of the United States Geological Survey.

Discharge measurements ¢.)f Kaweah River below Three Rivers, Cal., in 1905.

Date. Hydrographert Width. ;;elt;%?ogf. veﬁ‘:cai]tly. hgiz et. ch%lrsg-e.

Feet. Sq. ft. |Ft.persec.| Feet. Sec.-ft.
Marchi8....... F.R.S. Buttemer................. 157 - 464 1.24 5.94 577
March20.......|..... A0 160 526 1.55 6.26 815
May20......... R.S. Hawley._......ooooooeeio. .. 175 647 2.70 7.25 1,746
Junel14........|..... L« 1 170 653 2.27 7.00 1,480
July 25........|..... A0 140 306 0.44 4.83 136
September 17 .| C. H. Lee-.....cooeemimneennennn... 29 44 0.73 4.25 32
October24e...| Hawleyand Lee.................... 56 61 0.80 4.30 49

a Section 400 feet below cable.

Daily gage height, in feet, of Kaweah River below Three Rivers, Cal., for 1905.

Day. Jan. | Feb. | Mar. | Apr.

May.

June.

July. | Aug. | Sept.

Oct. | Nov. | Dec.

4.9 4.9 5.4- | 5.8
4.85| 5.95| 5.45| 5.9
4.8 5.4 5.5 6.0
4.75 | 5.2 5.5 6.1
4.7 5.65| 5.5 6.2
4.7 5.2 5.4 6.2
4.7 5.15| 5.45| 6.3
4.7 5.15| 5.5 6.25
4.7 5.15| 5.5 6.25
4.7 |.5.0 5.45| 6.2

4.6 5.0 (a5.6 6.0
4.7 5.1 6.9 6.0
4.6 5.0 5.9 6.0
4.6 5.0 5.8 6.1
4.05 | 5.45| 6.1 6.2
4.7 5.35| 6.0 6.2
4.65 | 5.65 | 5.95| 6.35
4.7 | 5.3 7.0 6.3
4.7 5.2 6.2 6.25
4.95 | 5.2 6.1 6.15
4.95| 5.15| 5.9 | 6.15
4.8 5.1 |a5.9 6.15
4.8 5.15 5.9 6.2
4.75 | 5.2 5.9 6.35
4.7 5.2 6.1 6.3
4.7 5.1 6.0 6.35
4.7 5.4 5.85| 6.5

4.7 |....... 6.2 6.75
4.7 |...... 5.9 6.85
4.7 |....... 5.7 |eeenn..

4.7 5.1 5.55 | 6.15 [

6.8
6.7
6.55
6.4
6.3
6.4
6.55
6.6
6.5
6.35
6.3
6.3
6.35
6.55
6.9
7.3
7.4
7.35
7.4
7.3
7.45
7.4
7.3
7.4
7.5
7.35
7.1
6.9
6.75
6.85
6.95

7.05
7.0
7.0
7.3
6.8
7.45
7.05
6.95
6.8
7.05
7.15
7.35
7.25
7.15
7.15
7.15
7.1
7.0
6.95

6.05| 4.65| 4.3
6.0 | 4.65| 4.3
5.9 | 4.65| 4.2
5.9 | 4.65 | 4.3
5.8 | 4.6 | 4.3
5.75| 4.6 | 4.3
5.75 | 4.6 | 4.3
5.7 | 4.55| 4.3
5.7 | 4.55| 4.3
5.65 | 4.55 | 4.2
5.6 | 4.55| 4.25
5.5 | 4.55| 4.25
5.4 | 4.55| 4.25
53 | 4.6 | 4.25
5.25 | 4.6 | 4.25
5.2 | 4.6 | 4.25
5.2 | 4.45] 4.2
5.1 | 44 | 4.2
5.1 | 4.4 | 42
5.0 | 4.35 | 4.25
5.0 | 4.4 | 4.25
5.0 | 4.4 | 42
4.95 | 4.4 | 4.2
4.9 | 4.4 | 42
4.9 | 4.4 | 4.2
4.85| 4.4 | 4.2
4.85| 4.4 | 4.2
4.8 | 4.35| 4.2
4.7 | 4.3 | 4.4
4.7 | 43 | 4.45

47 | 495 |

43 | 42 | 46
4.35| 4.2 | 4.6
4.3 | 4.25| 4.55
4.95 | 4.25| 4.5
43 | 4.25| 4.6
42 | 43 | 45
495 | 4.3 | 4.6
42 | 4.3 | 4.55
43 | 4.3 | 4.5
4.25| 4.3 | 4.55
42 | 43 | 45
4.2 | 4.25| 4.5
42 | 425 4.5
42 | 4.3 | 455
4.2 | 4.25| 4.55
4.25| 4.3 | 4.55
425 4.3 | 4.5

a4.25 | 4.4 | 4.5
4.25| 4.5 | 4.5
4.25| 4.45| 4.6
42 | 45 | 4.6
42 | 44 | 45
42 | 44| 45
4.25| 44 | 45
43 | 44 | 46
4925 | 4.4 | 45
4.95| 4.55| 4.5
42 | 46 | 4.6
42 | 4.6 | 4.8
4.25| 4.6 | 4.6

4.2 ...

...| 4.65




|
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.,
Statwn rating table for Kaweah River belmv Three Rwers, Cal. _from January 1 to December
31, 1905.
h(t}a?gg)ft.' Discharge. h(e;’i; ¢ | Discharge. ’ hgiz ¢ | Discharge. hgz v Discharge.
Feet. |Second-feet.| Feet. . |Second-feet.| Féet. |Secondfeet.| Feet. [Second-feet.|
4.20 40 5.10 210 6.00 625 6.90 1,375
4.30 49 5.20 240 6.10 690 7.00 1,480
4.40 61 5.30 274 6.20 760 7.10 " 1,590
4.50 5 5.40 312 6.30 ‘835 7.20 1,700
- 4.60 91 5.50 350 6.40 915 7.30 - 1,815
4.70 109 5.60 395 6.50 1,000 7.40 1,935
4.80 130 5.70 45 .6.60 1,090 7.50 2,060
4.90 154 5.80 500 © 6.70 1,180
5.00 - 180 5.90 560 6.80 1,275

NoOTE.—The above table is based on seven discharge measurements made during 1905. It is well
defined throughout.

Estimated monthly discharge of Kaweah River below Three Rivers, Cal., for 1905.

[Drainage area, 520 square miles.]

Discharge in second-feet. - ~ Run-off.
Totalin | g, ) B

Month. Maximum. | Minimum.| Mean. | 2cre-feet. si)%(;':;i(;;u;e:: mbﬁgﬁgs.
167 91 116 7,133 |° . 0.223 0.257
592 154 258 14,330 . 496 .516
1,480 312 553 34,000 1.06 1.22
1,325 50| 783 46,590 1.51 1.68
2,060 835 1,38 | 8,220 - 2.67 3.08
1,998 625 1;348 80,210 2.59 2.89
658 109 303 18,630 583 . .e72
100 4| - 766 4,710 .147 .170
68 0| 4.2 - 2,690 087 .097
55 40 43.4 2,660 | .083, .096
91. 40 56.6 3,368 .109 122
100 75 83.0 | 5,108 |° .160 .184
2,060 40 421 304,700 .810 10.98

MISCELLANEOUS MEASUREMENTS IN KAWEAH RIVER DRAINAGE BASIN.

" Marble Fork in Sequoia National Park, Cal.—This stream is one of the principal tribu-
‘taries of the Kaweah River. A measurement was made October 12 by W. B. Clapp at a
point 100 yards above its junction with the Middle Fork of Kaweah River.

Width, 8.1 feet; area, 6.0 square feet; mean velocity, 0.83 foot per second; dlschm'ge, 5.0
second-feet. »

Middle Fork of Kaweah River in Sequoia National Park, Cal.——This stream is one of the
principal tributaries of Kaweah River. A measurement was made October 12 by W. B.
Clapp at a point 100 yards above its junction with Marble Fork. .

Width, 24.5 feet; area, 32.2 square feet; mean velocity, 0.51 foot, per-second; discharge,
16.3 second-feet.

South Fork of Kaweah River near Three R'ivers, Cal.—A measurement of this stream ‘was
made October 11 by W. B. Clapp, 2 miles above junction of Grouse Creek with South Fork,

: a.bout 8 miles above the town of Three Rivers.
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Wldth 3.5 feet; area, 1.7 square-feet; mean velocity, 2.53 feet per second; discharge, 4. 3
second-feet.

East Fork of Kaweah River at power house of M ount Whitney Power Company.—Estimates
of discharge of this stream were made by W. B. Clapp at the power house of Mount
Whitney Power Company, 3 miles above the town of Three Rivers, Cal. The estimated dis-
charge was calculated from discharge of nozzles at Mount Whitney Power Company’s Plant.

September 28: Operating three Doble wheels. Wheel No. 1, 13-inch nozzle; wheel No.
2, 2-inch nozzle; wheel No. 3, 2}-inch nozzle; effective head 1,290 feet; coefficient used,
0.98; discharge, 17 4 second-feet.

October 13: Two wheels runmng Wheel No. 2, 2-inch nozzle; wheel No. 3, 2%-inch

‘nozzle; wheel No. 1, not running; effective head, 1,290 feet; coefficient used, 0.98; dis-

charge, 14 second-feet.

Mount Whitney Power Company’s flume, 100 feet below head- -gate at boundary line Sequoia
National Park.—The following measurements were made during 1905 by W. B. Clapp.

September 28: Width, 6.6 feet; area,7.9-square feet; mean velocity, 2.18 feet per second;
discharge, 17.2 second-feet.

QOctober 12: Width, 4.75 feet; area, 6.4 square feet; mean velocity, 2.95 feet per second;
discharge, 18.9 second-feet.

These measurements give total flow of Middle Fork of Kaweah River, including Marble
Fork.

North Fork Kaweah River near Three Rivers, Cal.—A measurement. of this stream was
made October 13 by W. B. Clapp at a point 5 miles above junction of South Fork with
Middle Fork of Kaweah River.

Width, 12 feet; area, 3.2 square feet; mean veloclty, 1.50 feet per second; discharge, 4.8
second-feet.

KINGS RIVER DRAINAGE [BASIN.
DESCRIPTION OF BASIN.

Kings River rises on the western slope of the Sierra Nevada and drains the country
located between the San Joaquin River on the north and the Kaweah and Kern rivers on the
south. The crest of the Sierra Nevada at the head of this basin reaches elevations of over
14,000 feet,. and here is the most rugged portion of the range; the sharp and precipitous
peaks characteristic of this part of the Sierra Nevada produce the grandest scenery to be
found in the United States. The main tributaries of this stream flow through great canyons
cut in the granite, with high precipitous walls. The Kings River Canyon on the South Fork
and Tehipite Valley on the Middle Fork rival the famed Yosemite Valley for grandeur of
scenery. There are numerous tributaries, many of which have their sources in perpetual
snow banks on the higher elevation. A large number of small lakes on the higher elevations
are fed by small streams from perpetual snow banks or glaciers, and in them many of the
tributaries have their source. The formation is of granite, which above an elevation of
10,000 feet is bare, with scanty vegetation, being carved by the action of glaciers; below the
10,000-foot contour is a -heavy covering of timber and underbrush. Extensive groves of
big trees are scattered throughout this basin. On the lower elevations along the foothills
the soil covering is light with a grass growth used for pasturage. Fully 80 per cent of the
drainage area is now included in the boundaries of the Sierra Forest Reserve which is
patrolled for the prevention of fires and illegal herding. Below the gaging station, which is
located at the point where the river leaves the foothills, canals divert the water for use in the
valley lands of Fresno, Kings, and Tulare counties, where the climate and soil are especially
adapted to the raising of grapes, fruits, etc., and the soil is under a high state of cultivation.
During the period of flood discharge some water passes these canals and finds its way across
Kings River delta in the natural channel to the old bed of Tulare Lake, which is now but an
intermittent lake due largely to the diversion of water for irrigation purposes from the
streams which drain into it.
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There is a drainage area of 1,742 sqﬁa.re miles above the Red Mountain gaging station.v
The mean annual precipitation for this area varies from about 30 to 60 inches, which over

a greater portion of the basin falls in the form of snow. The greater discharge of this stream
is in the spring months when the snow is melting.

- KINGS RIVER NEAR SLKGER CAL,

ThlS station’ was established September 3, 1895, by J. B. Lippincott. It is located 15
miles east of Sanger, Cal., near the mouth of ‘the canyon, and is above all diversions.
The channel is nearly straight for 300 feet above and below the station, and has a width of

- 180 feet at ordinary stages. The bed of the stream is composed of gravel and small bowlders.

and changes but little. The right bank is high and not subject to overflow. The left bank
is subject to overflow during extreme high water. ~The current is swift.

Discharge measurements are made by means of a cable and car. The initial point for
soundings is an eyebolt embedded in concrete on the right bank of river. An automatic
river stage register was installed April 18,1903. There is also an inclined wooden gage near
by from which readings were formerly taken and which is now used in checking the self-

© recording gage. Mr. O. G. Williams: reads the gage once each day and also examines the

automatic register to see that it is in proper working order. The mean daily gage height is
determined from the register sheets by the use of planimeter. The bench mark is a cross
marked on a rock which is 24 feet upstream from the self-recording register; elevation,
18.00 feet above the datum of the gage.

Information in regard to this station is contained in Water-Supply Papers Nos. 81 85,

100, and 134 of the United States Geological Survey

Discharge measurements of Kings River near Sanger, Cal., in 1905.

‘ : Area.of Mean Ga; Dis-
Date. : Hydrographer. - Width. seotion, velocity. | height. | charge.

. Feet. | 8Sq.ft. |Ft.persec.| Feet. Sec.-ft.
March 21...... F. R. 8. Buttemer....... e eeeaene 217 883 2.73 6.91 2,406

May22........ R.S.Hawley.....ocooveeneennnnnn. 317 1,827 4.95 10.10 9,046
Junel5........|..... L o DN 314 1,808 4.67 10.10 8,446
July 24.......0 ..... A0 e et 169 584 1.69 5.42 986
August19.....|..... A0 e et 145 390 .97 4.33 382
September 16. .| C. H. Lee........coeeeenenenenannn.. 126 317 .63 3.82 199

October 21..... Hawleyand Lee..........c...ue.... 113 128 | 1.53 3.79 186"




Mean daily gage height, in feet, of Kings River near Sanger, Cal., for 1905.
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Day. Jan. | Feb. | Mar. | Apr. | May. |J une. | J uly. | Aug. | Sept. | Oct. | Nov. | Dec.
4.65 | 5.0 55 | 625 89 9.0 7.8 4.95) 4.1 4.05| 3.8 4.10
4,551 5.65| 5.7 6.5 |°835! 9.05| 7.6 4,85 | 4.05! 4.0 3.8 | 4.05
4.45 | 5.6 5.85( 6.6 805 9.15| 7.5 4.8 4.0 4.0 3.8 4.0
4.45| 5.45| 5.95| 6.7 7.7 8.85 | 7.4 4.8 4.0 3.9 3.8 4.1
4.4 5.7 5.9 6.9 | 7.55| 8.7 7.3 4.7 4.0 3.85| 3.8 4.15
4.4 | 5.65{ 5.9 7.05| 7.65| 9.05| 7.25| 4.65| 4.0 3.85| 3.8 4.1

a4 4 5.4 5.9 7.2 7.75 | 9.35| 7.25| 4.6 4.0 3.8 3.8 41

a4.4 | 5.3 5.95| 7.2 7.9 9.3 7.2 4.6 3.95| 3.8.| 3.8 4.1
4.4 525 5.95{ 7.25| 7.7 9.1 7.2 4.6 3.95| 3.8 3.8 4.05
435 5.15] 5.9 7.25| 7.4 9.4 7.2 4.65 | 3.9 3.8 3.8 4.0
4.4 5.05| 5.9 7.0 7.4 9.8 7.15| 4.6-| 3.9 3.75 |a3.8 4.0
4.3 5.0 5.95| 6.75| 7.4 |10.25| 7.0 4.55 | 3.9 3.75 | 3.8 4.0
4.2 4.8 | 7.15| 6.6 7.45110.3 6.7 4.55 | 3.9 3.75| 3.8 4.0
4.35| 4.85| 7.35| 6.6 7.95 | 10.2 6,4 4.5 3.9 3.7 3.8 4.0

24,35 | 4.85| 6.65| 6.9 8.8 | 10.0 6.2 4.45 | 3.9 3.7 3.8 4.0
4.35| 5.0 6.55 | 7.05| 9.6 9.9 6.0 4.45( 3.8 3.7 3.8 4.0
4.4 5.4 6.75( 7.0 [(10.25| 9.85| 5.8 | 4.4 3.8 3.7 3.8 4.0
4.4 5.25| 6.75| 7.3 |10.15| 9.6 575 | 4.4 3.8 3.75| 3.8 4.0
4.35| 5.2 7.0 7.2 110.15| 9.4 5.65| 4.35| 3.8 3.75 | 3.9 4.0
4.45 | 5.15| 7.2 6.9 |10.05| 9.4 5.6 4.3 3.8 3.8 3.95 | 4.05
4.7 5.1 6.9 6.85 | 10.15 | 9.45 | 5.55 | 4.3 3.8 3.8 4.0 4.1
4.8 5.1 6.55| 6.8 |10.15| 9.4 5.55| 4.3 3.75| 3.8 3.9 4.0
4.6 5.15| 6.4 6.8 9.95| 895 | 5.5 4.3 3.7 | 3.8 3.9 3.9
4.6 5.2 6.5 7.1 9.95 | 8.45| 5.5 425 3.75 | 3.8 3.8 3.9
4.55 | 5.25| 6.6 7.5 110.15} 8.2 5.5 | 4.2 3.7 | 3.7 3.8 |23.9
4.5 5.3 6.8 7.5 |10.15) 825 5.5 4.2 3.7 3.7 3.8 | 3.9
4.45| 5.3 6.7 7.75 | 9.4 8.05| 5.45| 4.2 3.7 3.7 3.9 4.0
4.45 | 5.35| 6.4 8.2 8.85| 7.95| 5.4 4.15| 3.7 3.7 4.1 4.0
4.45 ....... 6.50 | 8.75| 8.5 8.0 5.25 | 4.1 3.75| 3.7 | 4.0 4.0
4.45 |....... 6.4 9.05| 8.65 | 8.0 5.15 | 4.1 3.95| 3.75 |a4.0 4.0
4.5 [.ooo... 6.25 |....... 8.9 |.eo.... 5.05 | 41 |....... 375 |ceennin 3.9

a Gage height estimated.

Station rating table for Kings River near Sanger, Cal., from January 1 to December 31, 1905.

h(i?g et‘ Discharge. hgiaé%let. Discharge. bgiag%x?;. Discharge. h(giag et' Discharge.

Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Second-feet.| * Feet. |Second-feet.
3.70 150 5.00 740 6.30 1,730 8.00 3,850
3.80 175 5.10 805 6. 40 1,820 8.20 4,190
3.90 205 5.20 870 6.50 1,920 8.40 4,570
4.00 240 5.30 € 940 6. 60 2,020 8.60 4,980
4.10 280 5.40 1,010 6.70 2,120 8.80 5, 425
4.20 325 5.50 1,085 6.80 2,230 9.00 5,890
4.30 370 5.60 1,160 6.90 2,340 9.20 6,380
4.40 420 5.70 1,235. 7.00 2, 460 9.40 6,915
4.50 470 5.80 1,310 7.20, 2,705 9.60 7,495
. 4.60 520 5.90 1,390 7.40 2,965 9.80 8,115
4.70 570 6.00 1, 470 7.60 3,240 10.00 8,770
4.80 625 6.10 1,550 7.80 3,535 10.20 9, 450

4.90 ] 680 6.20 1,640 ’

NoTe.—The above table is based on discharge measurements made
defined throughout. *

during 1895-1905. It is well
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Estimated monthly discharge of Kings River near Sanger, Cal., for 1905.

[Drainage area, 1,742 square miles.]

" Discharge in second-feet. Run-off.
Total in
quth. Maximum.| Minimum. Mean. acre-feet. %gjgdggere: legg};}és
625 325 447 27,480 0.257 0.296
1,235 | 652 899 49,930 .516 . .537
2,900 1,085 1,844 | 113,400 1.06 1.22
6,010 1,685 2,731 162, 500 1.57 1.75
9,622 2,965 5,887 361, 600 3.38 3.90
9,795 3,770 6,448 383,700 3.70 4.13
3,535 772 1,859 114, 300 1.07 1.23
710 280 | . 448 . 27,550 .257 .296
280 150 198 11,780 .114 127
260 150 174 10,700 .100 115
280 175 191 11,360 .110 .123
302 205 246 15,130 | .141 .163
9,795 15({ 1,781 | 1,289,000 1.02 13.89

MISCELLANEOUS MEASUREMENTS IN KINGS RIVER DRAINAGE BASIN.

North Fork of Kings River—This stream enters Kings River from the north about
20 miles above point where the main Kings River leaves the foothills and enters the San
Joaquin Valley. A measurement was made 500 feet above its junction with main river
and abaut 50 feet above lower trail crossing on August 22, 1905, by R. S. Hawley.

Width, 16 feet; area, 21 square feet; medn velocity, 1.86 feet per second; discharge,
3) second-feet.

Converse Creek.—This stream enters theé Kings River 7 miles below the junction of
Middle and South forks. A measurement was made 200 feet above its mouth on August
23, 1905, by R. S. Hawley.

Width, 4 feet; area, 1.6 square feet; mean velocity, 0.77 foot per second; discharge, 1.2
second-feet.

Ten Mile Creek—This creek enters Kings River one-half mile below junction of Middle
and South forks. A measurement was made on August 23, 1905, 100 feet above its mouth
by R. S. Hawley. |

Width, 2 feet; area, 1.6 square feet; mean velocity, 0.69 foot per second; discharge, 1.1
second-feet.

Boulder Oreek.—This stream enters the South Fork of Kmos River 5 miles above the
junction of the Middle and South forks. A measurement was made on August 25, 1905,
2 miles above its mouth and 100 feet above lower trail crossing by R. S. Hawley.

Width, 6 feet; area, 2.8 square feet; mean velocity, 1.14 feet per second; dlscharge, 3.2
second-feet. .

Lightning Creek.—This stream enters the South Fork of Kings River from the south
about 10 miles above the junction of the Middle and South forks. An estimate was made
.of the discharge about 1 mile above its mouth at the trail crossing on August 25, 1905,
by R. S. Hawley.

Discharge, 0.60 second-foot.

Lewis Creek.—This stream enters the South Fork of Kings River from the north in Kings
River Canyon 2 miles below old Cedar Grove Hotel. A measurement was made August 26,
1905, 500 feet above its mouth by R. S. Hawley.

Width, 3 feet; area, 2.7 square feet; mean velocxty, 1.00 foot per second; dlscharge, 2.7
second-feet.
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South Fork of Kings River—This stream is the principal tributary to Kings River. A
measurement was made in the lower Kings River Canyon one-fourth mile above the
mouth of Lewis Creek on August 26, 1905, by R. S. Hawley.

Width, 52 feet; area, 51 square feet; mean velocitly, 2.73 feet per second discharge, 139
second-feet.

South Fork of Kings River—A measurement was made 700 feet above the mouth of
Bubbs Creek on August 26, 1905, by R. S. Hawley.

Width, 35 feet; area, 36 square feet; mean velocity, 1.36 feet per second; discharge, 49
second-feet.

South Fork of Kings River.—A measurement was made August 26, 1905, one-fourth
mile below the mouth of Bubbs Creek by R. S. Hawley.

Width, 65 feet; area, 68 square feet; mean velocity, 1.46 feet per second; discharge, 99
second-feet. :

Bubbs Creek.—This is the principal tributary of South Fork of Kings River and joins it at
the head of Kings River Canyon. From the measurements made on South Fork of Kings
River above and below the junction of Bubbs Creek on August 26, 1905, by R. S. Hawley,
the discharge of Bubbs Creek at the mouth was estimated to be 50 second-feet. On account
of roughness of stream bed and high velocities in the creek it was impossible to make dis-
charge measurement. (See measurement of South Fork of Kings River above and below
mouth of Bubbs Creek.)

Copper Creeke—This stream enters the South Fork of Kings River from the north between
North Dome and Buck Peak. A measurement was made on August 26, 1905, one-fourth
mile above its mouth by R. S. Hawley.

Width, 4 feet; area, 1.0 square foot; mean velocity, 0.82 foot per second; dlscharge, 0.82
second-foot.

Roaring River—This stream enters South Fork of Kings River from the south, 5 miles
below the junction of South Fork and Bubbs Creek. A measurement was made August 26,
1905, 500 feet above its mouth by R. S. Hawley.

Width, 14 feet; area, 11 square feet; mean velocity, 0.87 foot per second; discharge, 9.6
second-feet.

Sheep Creek.—This stream enters the South Fork of Kings River from the south one-
fourth mile below Cedar Grove Hotel. An estimate was made of the discharge at the
mouth August 26, 1905, by R. S. Hawley. -

Discharge, 1.8 second-feet.

Hotel Creek.—This stream enters South Fork of Kings River from the north at Cedar
Grove Hotel. An estimate was made of the discharge at its mouth on August 26, 1905, by
R. S. Hawley.

‘Discharge, 0.20 second-foot.

Granite Creck.—This stream enters South Fork of Kings River from the north between
North Mountain and North Dome. An estimate was made of the discharge at the mouth
August 26, 1905, by R. S. Hawley.

Discharge, 0.50 second-foot.

Horseshoe Creek.—This stream enters Middle Fork of Kings River from the south at
Simpson Meadow. An estimate was made of the discharge at its mouth on August 28, 1905,
by R. S. Hawley.

Discharge, 2.4 second-feet.

Middle Fork of Kings River.—This is one of the principal tributaries of Kings River and
drains the high Sierra Nevadas in the northeastern portion of its watershed. A measure-
ment was made on August 28, 1905, 50 feet above the mouth of Horseshoe Creek, at the
lower end of Simpson Meadow, by R. S. Hawley.

Width, 41 feet; area, 65 square feet; mean velocity; 1.83 feet per second; discharge, 119
second-feet.

Goddard Oreelc.——Thls streéam is the principal tributary of Middle Fork of Kings River,
entering it from the north. A measurement was made August 28, 1905, one-fourth mile
above its mouth at Simpson Meadow by R. S. Hawley. ‘
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Width, 26 feet; area, 29 square feet; mean velocity, 1.93 feet per second; discharge, 56
second-feet.

Dougherty Creek.—This stream enters Middle Fork of Kings River from the south about 1
mile below Simpson Meadow. A measurement was made August 29, 1905, 300 feet above
its mouth by R. S. Hawley. )

Width, 4 feet; area 4.4 square feet; mean velocity, 0.86 foot per second; discharge, 3.8
second-feet.

Slide Creek.—This is a small stream entering Middle Fork of Kings River from the south
3 miles below Simpson Meadow. An estimate of its discharge was made 300 feet above its
mouth August 29, 1905, by R. S. Hawley.

Discharge, 0.50 second-foot.

- Crown Creek.—This stream enters Middle Fork of Kings River in Tehipite Valley one-half

mile southwest of Tehipite Dome. An estimate of its discharge was made on August 29,
1905, 500 feet above its mouth, above the trail crossing, by R. S. Hawley.

Discharge, 8.0 second-feet.

Blue Canyon Creek.—This stream enters Middle Fork of Kings River 2 miles above Tehi-
pite Dome. An estimate was made of the discharge August 29, 1905, 200 feet above its
mouth by R. S. Hawley.

Discharge, 1.4 second-feet.

Rancheria Creek.—This stream enters North Fork of Kings River about 4 miles below
Cliff Camp. A measurement was made on August 31, 1905, about 4 miles above its mouth
and just below its junction with North Fork of Rancheria Creek by R. S. Hawley.

Width, 8 feet; area, 7.2 square feet; mean velocity, 0.78 foot per second; dlscharge, 5.6
second-feet.

North Fork of Rancheria Creek.—This stream joins Rancheria Creek about 4 miles above
its mouth: A measurement was made August 31, 1905, 100 feet above its junction with
Rancheria Creek, by R. S. Hawley.

Width, 2 feet; area, 1.2 square feet; mean velocity, 2.00 feet per second; discharge, 2.4
second-feet.

North Fork of Kirigs River.—A measurement was made on this stream on August 31, 1905,
about one-half mile above Cliff Camp and about 15 miles above its mouth, by R. S. Hawley.

Width, 8.0 feet; area, 12.8 square feet; mean velocity, 0.73 foot per second; discharge,
9.4 second-feet.

Bear Creek.—This stream is tributary to North Fork of Kings River through Dinkey
Creek. An estimate was made of the discharge-of this stream on August 31, 1905, about 2
miles above its junction with Dinkey Creek at trail crossing, by R. S. Hawley.

Discharge, 0.70 second-foot.

Laurel Creek.—This stream is tributary to North Fork of Kings River through Bear
Creek and Dinkey Creek. An estimate was made of the discharge on August 31, 1905,
about one-fourth mile above junction with Bear Creek, by R. S. Hawley.

Discharge, 0.40 second-foot.

Dinkey Creek.—This stream is a tributary of North Fork of Kings River from the west.
A measurement was made about 1} miles above the mouth of Bear Creek at Dinkey Mead-
ows on September 1, 1905, by R. S Hawley.

Width, 6 feet; area, 4 square feet; mean velocity, 0.70 foot per second discharge, 2.8
second feet.

MERCED RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Merced River drains that portion of the western slope of the Sierra Nevada located
between the Tuolumne River on the north and the San Joaquin River on the south. Its
drainage area is much less than that of the Tuolumne River. It has numerous tributaries,
several of which are of considerable size. ' »

The topography of the country in this basin is similar to that of the Tuolumne River,
being rough and broken in the upper reaches. In this basin is situated the famous Yosemite

o
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Valley with its precipitous walls and domes and great waterfalls, which occur on the main
stream and its tributaries, which discharge into the valley over precipitous cliffs rising 2,000
to 3,000 feet above the floor of the valley. The formation is of granite which on the upper
reaches of the basin above Yosemite Valley is bare, rising in precipitous peaks and domes,
and is smoothly marked by glacial action. The middle reaches of the basin are well tim-
bered. The Mariposa grove of big trees is situated in the basin of the South Fork. The
timber growth extends well down on the lower elevations to the foothills where the cover-
ing is of brush and grass, used extensively for pasturage. Numerous lakes are scattered
over the upper portion of the basin. The mean annual precipitation varies from 25 inches
in the foothills to 60 inches on the higher elevations, where it falls-in the form of snow, which
melts in the spring months, except on the extreme higher mountain peaks, where it often
remains during the entire year. After leaving the foothills at Merced Falls, where the
gaging station is located, canals divert the water for'irrigation on lands along the river bot-
tom and in San Joaquin Valley. The surplus water during flood discharge enters San
Joaquin River.

MERCED RIVER IN YOSEMITE VALLEY, CALIFORNIA.

This station was established July 11, 1904, by A. E. Chandler and N. W. Currie. It is
located at-the wagon bridge, near the Sentinel Hotel.

The channel is straight for a distance of 150 feet above and 50 feet below station. The
current is sluggish. The right bank is low and subject to overflow. The left bank is high
and above high water. The bed of the stream is composed of coarse gravel and sand, with
small bowlders, and is not subject to much change.

Discharge measurements are made from the lower side of the bridge. The initial point
for soundmgs is stream face of abutment on right bank.

The gage is a vertical timber, securely fastened to a masonry abutment on west bank.
The bench mark is the heads of two large nails driven into the stream face of the bridge-
seat timber on the left abutment; elevation, 14.64 feet above the datum of the gage.

A description of this station, with gage height and discharge data, is contained in Water-
Supply Paper No. 134, United States Geological Survey.

Discharge measurements of Merced River in Y osemite Valley, California, in 1905.

Date. Hydrographer. Width, (56800 | cloeity. | height. | charge.
Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.
Junee. ........ .B. 93| 593 2.40 | - 6.15| 1,421
Junes8......... ) 93| 626 2.58 6.45 | 1,617
June11........ LW i 93| 730 3.14 6.95 | 2,280
June 12... : 93| 782 3.52 7.52 | 2,751
June 20........ 93| 730 3.07 6.92 | 2,240
June25........ 93| 594 2.28 6.00 | 1,354
June28........ 9 | 568 2.15 5.70 | 1,221
July4..eeunn.. 9| 518 1.90 5.40 o84
July 13........ 0| 448 1.4 4.80 647
July 17........ 9 | 39 .92 4.20 365
July31........ 92| 362 .52 3.78 190
August 25 92| 308 .30 3.40 91
October 24 20 10.5 1.46 3.10|  a15.3

@' Wading 400 feet below bridge.
IRR 177—06——14 ’
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. Daily gage height, in feet, of Merced River in ¥ osemite Valley, California, for 1905.

Day. May. Jvtmes‘, July.| Aug. | Sept.| Oct. Day.. | May.|June. July.| Aug.| Sept. Oct.
.| 6.2 |55 |37 |33 3.8 || 17.........|- .71 |42 |35 |31 | e3.15
|62 |55 |37 |33 | e3.3 | 18..... DN PR 6.9 | 415|385 |31 |['e3.15
.{61 {53 |37 |33 3.25 || 19 .oooifaeaans 6.8 |42 | 345|315 3,15

5.95|5.4 137 1325| @3.25 || 20.........|...... 6.9 |42 [3.45|32 | e3.1
5.8 |535(3.65]32 | a3.25.[21..... P .| 71 142 [3.45]3.2 3.1
162 |535(36 3.2 | 63251 22.........]..... 7.0 |42 [34532 | a3.1
6.5 |53 |36 [32 3.25 23......... 68165 |42 (34533 | 3.1
6.4 |'5.25|3.6 |'3.2 | e3.25 24......... 6865 |42 |34 |33 | 31
6.2 |55 {37 |82 |32 |25 ........ 7.1(60 |41 {34 |33

6.55 | 5.5 | 3.7 |32 32 || 26..cccn-.. 7.1,/ 6.0 |41 |3.35|3.3

7.0 5.3 |3.7 |3.2 23.2 27......... 6.3)|58 |41 }3.3; 3.73'

7.5 |51 (36 [-3.15| 3.2 ||28......... @6.0 | 5.7 |40 |33 |3.4
745|448 |36 |31 | a3.2 || 29......... 5759539 |33 |34 |.......
7.35 |45 |35 |31 3.15|[30......... 6.1]58 (38 |33 [3.35.......
7.3 | 43|35 |31 3.15.4| 31......... 1 6.1 |...... 3.8 [33 [eeiienennns
7.4 143 |35 |31 | e3.15

a Gage height estimated.

Stat'um rmng table for Merced River in Yosemzte Valley, California, from

December 31, 1905

July 11, 1904, to

: h%iﬁfi.

hgia % | Discharge. Discharge. hgiﬁ. Discharge. h(e}i ¢, | Discharge.
Feet. - |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.| Feet. S’emmd—feet
310 | 7 15 4,10 326 5.10 815 6.20 1,505
3.20 38 4.20 368 5.20 870 6.40 1,645
"3.30 63 4.30 a2 |- 530 925 6.60 | « 1,795
“3.40 90 4.40 457 5.40 -985 6.80 1,950
3.50 18 4.50 504 55 |~ 1,045 7.00 2,110
3.60 147 4.60 - 552 5.60 | - 1,105 7,20 2,275
3.70 178 4.70 602, 5.70 1,170 7.40 2,445
3.80 212 4.80 653 5.80. 1,235
3.90 | 248 4.90 706 5.90 1,300 -

. 4:00 286 5.00 70 || 600 | 1,365

NoTte.—The above table is based on 12’ dxscharge

defined between gage hezghts 3.1 teet and 6.5 feet.

measureuients made during 19045, It

is well
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Estimated monthly discharge of Merced Riv;goin Yosemite Valley. California, for 1904 and
N 5. .

Discharge in second-feet.

Month, ' Total in

Maximum.| Minimum.| Mean. | 2cre-feet.
602 286 463 19,280
552 ’ 112 248 15,250
412 . 63 131 6,236
2,190 1,170 1,696 30,280
2,530 1,170 1,771 105, 400
1,170 212 610 37,510
178 63 123 7,563
September. ... ... . 90 15 44.4 2,642
October 1-24...... ceeeeieeanes AU B ) 63 15 35.3 1,680
The period.............. R S PR PR PRI 185,100

MERCED RIVER ABOVE MERCED FALLS, CAL.

The measurement of this stream was undertaken in response to numerous requests from
mining and irrigation interests. The midsummer flow of the stream is less than the com-
bined capacity of the irrigation and power canals taking water in the vicinity of Snelling.
The station was established April 6, 1901, by H. H. Henderson. It is located 1 mile above
Merced Falls.

Both banks are high and rocky and are not subject to overflow. The bed of the stream
is composed of gravel and is subject to some change.

Discharge measurements are made from a cable and car.

The gage is a timber bolted to iron stakes driven in the bed of the stream on the left bank
During 1905 the gage was read by Charles Siegfeldt. The bench mark is a three-fourths
inch round iron bolt set 10 inches in the slate rock on the right bank of the river; elevation,
69.20 feet above the datum of the gage.

Information in regard to this station is contained in Water-Supply Papers Nos. 81, 85,
100. and 134 of the United States Geological Survey.

Discharge measurements of Merced River above Merced Falls, California, in 1905.

Date. Hydrographer. Width,| Area of vgﬁfe‘;;‘y_ hgiag e c}glrsée. ‘
Feet. | Sq.ft. |Ft.persec. Feet. Sec.-ft.

March 16...... F.R.S.Buttemer...._._..._....... 179 447 C2.84 10.19 1,269
April7........ O.W. Peterson............o.o..... 184 §97 3.79 10.75 2,263
May24........ R. S. Hawley... 265 862 4.94 11.91 4,261
June17.... ... |..... do 272 797 . 4.56 11.65 3,632
July21... . .. .|..... do... . - 141 282 1.74 9.04 490
September 14..| C. H. Lee. ... ... ... ... ......... 106 128 .43 7.82 56
October 19..... Hawley and Lee.................... 104 128 .37 7.80 : 48
October 19....|..... L 1o 44 38 1.34 7.80 51
December 7....| Hawley and Eaton................. 65 57 1.58 8.00 90
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Daily gage height, in feet, of Merced River above Merced Falls, Cal., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
. 9.2 9.2 9.5 | 10.15 | 11.55 | 11.45 | 10.4 8.6 8.0 7.8 | 7.8 | 8.1
2 8.95)|13.45| 9.6 |10.2 | 11.2 | 11.35[10.25| 8.5 7.95| 7.8 7.8 8.1
b S 8.85 [ 10.75.| 9.7 |10.3 | 10.95 | 11.35 | 10.15:| 8.5 7.95| 7.9 7.85| 8.0
L . 8.8 |10.45| 9.8 |10.4 | 10.8 |11.2 | 10.05| 8.45| 8.0 7.8 7.8 7.95
[ . 8.7 |10.8 | 9.8 |10.5 |10.7 | 11.05  10.05| 8.4 | 8.05| 7.9 7.8 8.0
[, 8.7 110.35| 9.75|10.6 | 10.6 | 11.2 9.95| 8.4 8.0 7.9 7.8 8.0
Teeeeeeeeeeaaee 8.7 | 9.8 | 9.8 [10.7 [10.7 |11.45| 9.95| 835| 7.9 7.9-] 7.8 8.0
S, 87 | 9.65( 9.8 [10.7 [ 11.05 11.45 | 9.9 8.35| 7.9 7.9 7.8 8.0
L . 8.7 | 9.5 9.85 | 10.7 | 10.85 | 11.35 | 9.95 | 8.4 79| 7.9 7.8 8.0

10......... Ceeeean 8.7 9.4 9.85 1 10.75 | 10.65 | 11.35 | 10.0 8.3 7.9 7.9 7.85 | 8.0
b5 P 87 | 9.3 | 9.8|10.6 [10.6 |11.6 | 9.9 | 835| 7.9 7.9 7.85 | 8.0
A, 865| 9.25| 9.8 [10.4 |10.5 | 11.95| 9.8 8.4 7.9 7.8 7.9 7.9
b . 8.6 9.1 (10.95|10.3 | 10.6 | 11.85| 9.7 8.4 7.9 7.8 7.8 7.9
G . 86 | 9.1 (10.6 |10.2510.85 | 11.75 | 9.55 | 8.35 | 7.85| 7.85| 7.8. | 7.9
) L T 8.6 9.1 |10.25|10.4 | 11.35 | 11.7 | 9.35| 8.3 7.8 7.85| 7.8 7.95
B 8.7 9.1 |10.15 | 10.6 | 12.05 | 11.7 9.25| 825| 7.85| 7.8 7.8 | 7.95
| 8.7 9.3 [11.3 | 10.5 | 12.7 | 11.6 9.1 8.2 7.85 | 7.8 7.85| 8.0
| T, 8.6 9.3 |10.7 [10.55(12.5 |11.45| 9.1 8.2 7.85| 7.8 7.85| 8.1
19, oo 87 | 9.3 {13.55|10.8 [12.25 |11.4 | 9.05 | 8.15| 7.8 | 7.8 7.85 | 8.1
200, 8.7 9.35 | 11.75 | 10.55 | 12.35 | 11.3 9.0 8.1 7.8 7.8 7.9 8.05
b1 R 8.9 9.35 | 10.9 | 10.4 | 12.25 | 11.3 9.0 8.1 7.8 7.8 7.9 8.1
> J -.| 9.05| 9.3 |10.55|10.35 | 11.95 | 11.3 9.0 811 7.8 7.8 | 7.9 8.05
8.9 9.25 | 10.3 | 10.35 | 11.8 | 11.05 | 9.0 8.1 7.7 7.9 7.9 8.95
8.85 | 9.25 | 10.3 | 10.55 | 11.v | 10.85 |. 9.0 8.1 7.8 7.8 | 7.9 8.0
8.8 9.3 |10.25| 10.8 | 12.05 | 10.65 | 9.0 8.1 7.7 7.8 | 7.9 8.0
8.8 9.4 |10.3 | 10.85 | 12.05 | 10.6 8.9 8.1 7.7 7.8 7.9 8.0
27 it 875 9.4 |10.45 | 11.0 | 11.65 | 10.55 | 8.9 8.1 7.8 7.85| 8.0 8.0
b2 S 87 | 9.4 |10.2 [11.4 [11.4 |10.45| 885 | 8.1 7.8 7.85 | 7.95 | 8.05
b R 8.7 10.4 | 11.75 | 11.15 | 10.5 8.8 | 8.0 7.8 7.85 | 8.25| 8.2
B0t 8.7 10.35 | 11.8 | 11.2 | 10.5 8.75| 8.0 7.8 7.8 8.15| 8.2
L2 I 8.8 10.2 |....... 1135 |....... 8.65| 80 |....... 7.8 |eeennns 8.2

Station rating table for Merced River above Merced Falls, Cal., from January 1 to December

31, 1905. :
h(gi& S | Discharge. h(giz S, | Discharge. hgig ¢ | Discharge. h(e}%%i. Discharge.
Feet. |8 d-feet.| Feel. |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.
7.70 35 9.00 465 10.30 1,570 11.60 3,570
7.80 50 9.10 520 - 10.40 1,690 11.70 3,755 -
7.90 70 9.20 580 10.50 1,820 11.80 3,945
- 8.00 9 9.30 645 10.60 1,955 11.90 4,140
8.10 15 9.40 75 || 10.70 2,005 || 12.00 4,340
8.20 140. 9.50- 790 10.80 2, 240 12.20 4,755
8.30 170 . 9.60 870 10.90 2,390 12.40 5,200
8.40 200 9.70 | 955 11.00 2,545 12.60 5,665
8.50 - 235 9.80 1,045 11.10 2,705 12.80 6,140
8.60 275 9.90 1,140 11.20 2,870 13.00 6,630
8.70 315 10.00 1,240 11.30 3,040 i
8.80 360 10.10 1,345 11.40 3,215
8.90 410 || 10.20 1,455 || 1150 3,390

Note.—The above table is based on 9 discharge measurements made during 1905. It is well
defined between gage heights 7.8 feet and 12 feet.
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Estimated monthly discharge of Merced River above Merced Falls, Cal., for 1905.

[Drainage area, 1,090 square miles.]

Discharge in second-feet. Run-off.
. Total in

Month. Maximum.| Minimum. | Mean. | 2cre-feet. %ﬁf}?gg&g lefl%E;s
580 275 345 21,210 0.317 | - 0.366

7,760 520 1,105 61,370 1.01 1.05

8,020 790 1,774 109, 100 1.63 1.88

April. .o, 3,945 1,400 2,050 122,000 1.88 2.10
May. .t 5,900 . 1,820 3,316 203,900 3.04 3.50

June... ... 4,240 | 1,755 2,980 177,300 2.73 3.05
July...... 1,690 295 804, 49, 440 .738 .851
August..... 275 90 158 9,715 .145 .167
September.. 102 35 62.8 3,737 .058 .065
October. ... .....co.oocoaoo.. 70 50 59.0 3,628 . 054 . 062
November. ........c.occoeaenan 155 50 66.4 3,951 . 061 . 068
December................._... 140 70 97.5 5,995 .089 .103

Theyear.......cceecen.. 8,020 35 1,068 771,300 .979 13.26

YOSEMITE CREEK IN YOSEMITE VALLEY, CALIFORNIA.

This station was established July 9, 1904, by A. E. Chandler and N. W. Currie. It is
located at the wagon bridge, about one-half mile from Yosemite, Cal.

The channel is straight for 50 feet above and 100 feet below station. Both banks are above
high water. The bed of the stream is composed of small granite fragments and is permanent.

Discharge measurements are made from the lower side of the bridge. - The initial point for
soundings is the stream face of the abutment on the right bank.

The gage is a vertical timber securely fastened to an alder tree on the right bank 50 feet
above bridge. The bench mark is the heads of two nails driven in the alder tree, to which
the gage is fastened. Elevation, 9.40 feet above the datum of the gage.

A description of this station, with gage height and discharge data, is contamed in Water-
Supply Paper No. 134, United States Geological Survey.

Discharge measurements of Y osemite Creek in Y osemite Valley, California, in 1905.

Areaof | Mean | Ga Dis-

Date. Hydrographer. Width. section. | velocity. | height. | charge.

Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.

June7......... W.B.ClaPPceeecaemaaeieaaaaaannn 39 106 2.19 6.05 232
N. W. Currie . 37 122 2.39 6.55 290
: 40 100 2.8 5.78 208
35 82 1.72 5.40 141
35 76 1.54 5.15 117
33 57 1.16 4.75 66
31 L 42 7 4.30 30
- . 29 35 42 4.10 14.7
August 1.. - 28 29 08 3.90 2.3
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Daily gage height, in ﬂd, of Y osemite Creck m Yosemite Valley, Oalifomiq, Jor 1905.

Day. |May. June. July.| Aug.| Sept.| Oct. Day. May.|June.| July.| Aug. | Sept. | Oct.
6.3 |50 |39 | 37 | 3.7 6.0 |42 |3.79| 3.7 | e3.65 !
6.4 |49 (87 | 3.7 |e3.7 5.9 |42 [3.79|23.7 | 43.65 4
6.3.|4.8 |3.85| 3.7 | 3.65 .|5.78 4.2 |3.75 |e3.7 | a3.65 i
..|5.95|4.75|3.85 | 3.7 |a3.65 | 5.75 |42 |8.75(03.7 | ¢3.65 ;
.|5.8 1475138 | 3.7 |e3.65 .| 5.9 | 418 3.75 (3.7 3.65
5.9 | 47538 | 3.7 |e3.65 5.7 |4.15|3.75 | 3.65| 3.65
6.2 |47 {38 | 3.7 | 3.65 5.4 | 4.1 |3.75|33.65 | 23.65
6.1 [4.7 |87 | 3.7 |a3.65 5.4 |41 [3.75| 3.65| '3.65
.| 6.0 |475 38 | 3.7 |a3.85 5.25 [ 4.0 |3.75 |a3.65 |..
-[ 6.5 |47738 | 3.7 23.65 | 5.3 | 4.0 |3.75 |a3.65
6.3 |46 |38 | 3.7 |a3.65 5.15 | 4.0 |3.72 |e3.65
6.4 {45 |38 |e3.7 |a3.65 {50 |3.95|3.7 | 87 |.......
6.55 4.4 [378| 3.7 |e3.65 5.2 139537 [23.7 |.......
6.35|4.3 |38 | 3.7 | 3.65 50 {39 |37 | 8.7 |......
6.35 | 4.25 (3.8 | 3.7 |a3.65|[31........| 6.3{..... 3.9 (3.7 |foeant |
6.35 | 4.25 3.7 | 3.7 |a3.65 1;
o Estimated. o ' ;

Station mt'mg table for Yosem'_tte Creck in Y osemite Valley, C’al@fomw, JSrom J'u]y 1, 1904, - o

to December 31, 1.)05 ) ‘ |

'h(e}iag % | Discharge, | ‘ hglig ©  |'Discharge. hgriz %_ Discharge. hgiz . | Discharge.
Feet. |Second-feet.|| Feet. |Second-feet.| Feet. -|Second-feet.| Feet. |Second-feet.
3.70 2| 460 [0 50 5.50 150 6.40 [ 280
3.80 ~3 || 4.70.: 59 5.60 163 | - 6.50 . 296
3.00 51 4.8 6 || 5.7 177 6.60 312
-4.00 8 4.90 79 5.80 191 .6.70 328
4.10 14 || 500 | - 9 5.90 205 6.80 34
4.20 20 510 | 101 6.00 220 6.90 360
430 .2 5.20 13 6.10 235 7.00° 317
4.40 34 5.30 125 6.20 - 250
4.50 . 12 5.40 137 6.30 285

Note.—The ahove ta,ble is based on 11 dnscha,rge mea.surements made durmg 19045, It

defined.

is well
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Estimated monthly discharge of Y osemite Creck in Yosemite Valley, California, for 190}

and 1905
Disch in second-feet.
Month. tacharge in second-foat, Total in

' | Maximum.| Minimum. | Mean. acre-feet.
59 8 32.2 1,341 -

59 3 9.9 609

50 2.5 4.7 224

344 | . 220 290 5,177

- 304 90 206 12,260

20 5 34.3 2,109

5 2 2.8 172

2 L5 19 113

2 1.5 1.5 7

---------------- 19,900

TENAYA CREEK IN YOSEMITE VALLEY, CALIFORNIA.

This station was established July 11, 1904, by A. E. Chandler and N. W. Curric. It is
located by the wagon pridge, about 2 mlles from Yosemite, Cal. '
The channel is straight for 200 feet above and below the station. Both banks are above

high water. The bed of the stream is composed of small granite fragments and is not subject
to change. \
Discharge measurements are made from the bridge. The initial point for soundings is the
stream face of the abutment on the right bank. '
The gage is a vertical timber securely fastened to the bridge stringer on upper side of
bridge, 9 feet from left abutment. The bench mark is formed by the heads of two nails in
the top of the bridge stringer near the gage; elevation, 12.70 feet above the datum of the

gage.
A description of this station, with gage height and discharge data, is contained in Water-
Supply Paper No. 134, United States Geological Survey. -

Discharge measurements of Tenaya Creck in Y osemite Valley, California, in 1905.

Date. Hydrographer. Width. % éﬁ?ogf vgl{(ig:‘,ly. hgiz%ﬁ. ! chlzlrsg-e.
Feet. | Sgq.ft. |Ft. per sec.| Feet. Sec-ft.
45 119 3.36 5.95 400
45 125 3.42 6.00 428
45 110 3.03 5.65 333
4 0 2.46 5.18 221
45 72 2.01 4.80 145
42 51 1.59 4.40 81
41 37 1.19 4.10 4 -
: 34 16.8 .84 3.60 14.1
[0710] 1) 5 - 2N IR [s I I NS PO PR e 3.35 3

o Kstimated.
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Station rating table for Tenaya Creck in Yosemite Valley, California, from July 1,1904, to

December 31, 1905.
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Daily gage height, in feet, of Tenaya Creck in Y osemite Valley, Oalifornia, for 1905.
Day. June. | July. | Aug. | Sept. | Oct. Day. June. | July. | Aug. | Sept.| Oct.
S IR 59 | 47 | 3.5 | 3.35| 3.35 || 17........... 5.8 | 3.85| 3.38| 3.35 | 23.35
2 eneenannns 59 | 46 | 3.5 | 3.35 |43.35| 18........... 5.75| 8.8 | 3.38/e3.35| 23.35
I ST, 5.9 | 45 | 3.5 | 3.35(¢8.35 ([ 19............ 5.65| 3.75| 3.38 [23.35| ¢3.35
R 5.7 | 44 | 3.45| 3.3523.35{ 20............ 5.55| 3.7 | 3.38(23.35| 23.35
Bureianannin 5.6 | 4.4 | 3.45| 3.35(63.35 || 21........... 5.55| 3.7 | 3.38[¢3.35| 3.35
I 5.7 | 435| 3.4 | 3.35 68.35( 22............ 5.5 | 3.65| 3.38(a3.35|.......
S 6.0 | 43 | 3.4 | 3.35| 3.35) 23............ 5.3 | 3.6 | 3.38 8.35|.......
8eeeennnnn 5.8 | 4.25| 3.4 | 3.35(23.35 || 24._.......... 5.18| 3.6 | 3.38| 3.35|.......
[T 5.75| 4.2 | 3.4 | 3.35|a3.35 || %5............ 5.1 | 3.6 | 3.38(e3.35|.......
100, 6.0 | 41| 3.4 | 3.35| 3.35) 26............ 5.0 | 3.55| 3.3823.35|....... :
S DO 6.01| 4.1 | 3.38| 3.35|a3.35 | 27............ 4.9 | 3.55) 3.38(a3.35|.......
1200, 6.0 | 41 | 3.38| 3.35|a3.35 || 28............ 4.83| 8.55| 3.38a8.35 | ......
Beeeiennnnn. 6.15| 4.0 | 3.38| 3.35|23.35 | 29............ 48 | 3.5 | 3.35|e3.35|.......
WYeooanannnn.. 5.98| 3.95| 3.38| 3.35| 3.35|30............ 4.7 | 3.5 | 3.35| 3.35|.......
15, 5.95| 3.9 | 3.38] 3.35| 8.35 | 31......ccnnfenenns 3.5 | 8.35 |.ceuieufiannns
6.cenannn.. 5.9 | 3.85| 3.38| 3.35e3.35
a Gage heights estimated.

. hgigé%et. Discharge. hﬁé vy Discharge. hgiz % |Discharge. hgig S | Discharge.
Feet. |Second-feet. Feet. iSecond-feet.|| Feet. |Second-feet.|| Feet. |Second-feet.
" 3.40 4.5 . 4.20 54 5.00 184 5.80 368
3.50 8 4.30 66 5.10 204 5.90. 395
3.60 12 4.40 ] 5.20 | 225 6.00 |- 422
3.70 17 4.50 9% 5.30 247 6.10 450
3.80 22 4.60 1 5.40 270 6.20 480
3.90 28 1.70 128 5.50 293 6.30 512
4.00 35 4.80 146 5.60 317
4.10 4 4.90 165 5.70 342

Note,—The above table is applicable only for open-channel conditions. It isbased on 11 discharge
measurements made during 1904-5. It is well defined between gage heights 3.3 feet and 6 feet.

" Estimated monthly discharge of Tenaya Creek in Yosemite Valley, California, for 1904 and
1905. ‘ ’

Mosith. Discharge in second-feet. Toi;al in
. Maximum.| Minimum. | Mean. acre-feet.
1904.
July 11-31. .. ceoenes eeecaeacaanas e eeeeceeceeeaneas : 17 38.3 1,595
AUUSE. e i 28 4.5 12.3 | | 756
September 1-24. ..ot caeaeceaaaaeaaaas 3.9 8.6 . 409
o 1905. . - i ) ’

B BN . | H P 512 368 425 7,587
JUN@. e 465 . 128 323 . 19,220
July....o......ll e eeaeeeacceeeeseeeeaeeaaeeeaan 128 8 38.8 2,386
AUGUS- «emeeeeeeeeneeaeeeeenanns e eeeeeaeenen - 8 3 4.4 270
September....................... aleann S SN 3 3 3.0 179
(076176 4T o . PN 3 3 3.0 125
The PErioq. « o .o e eeie e eens IO KT SUS 20,770
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MEASUREMENTS IN MERCED RIVER DRAINAGE BASIN,
it Valley, California.—This stream is a tributary of the Merced

River. An estimate was n
Merced River and about 1
Clapp. It was impossible
grade of the stream.

nade of the discharge at a point 500 feet above its junction with
,000 feet below Bridal Veil Falls on June 7, 1905, by W. B.
to make a measurement on account of the rough bed and heavy

Estimated discharge, 100 second-feet.
Cascade Creek, Y ite) Valley, California.—This stream is a tributary of the Merced
River. An estimate was made of the discharge at a point 500 feet below Cascade Falls near

mouth of creek on Jun
Estimated discharge
Ribbon Falls Creek, |
River in Yosemite Valley.
the west side of the valley
The stream was flowing
Total width, 20.5 feet;
charge, 17.0 second-feef.

e 6,

T

Tuolumne River rise;
located between Stani:
numerous tributaries,
out this basin is rough and
granite, with high precipito
grandest scenery of the Si

Yosemite National Park, 1
hic

Hetch Hetchy Valley,
in grandeur and beauty.
bare and glaciated, often ri

middle reaches of this basin
dre

fir, cedar, and other ki
of brush, which diminishes
This portion of the basin h:
turage. There are several
of the larger of which g
voirs. There are also

fall, and the opportunities

15
Y osemite Valley, California—This stream is tributary to Merced

8 on

ffer
many reservoir sites on the main river. The stream has a heavy

1905, by W. B. Clapp.
0 second-feet.

A measurement was made where the creek crosses the road on
on June 7 by W. B. Clapp.
in several shallow channels.
area, 9.0 square feet; mean velocity, 1.89 feet per second; dis-

UOLUMNE RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

the western slope of the Sierra Nevada and drains the country
River on the north and Merced River on the south. It has
The country through-
rugged, especially along the main river, which cuts through solid
us cliffs on either side. Along this stream is found some of the
erra Nevada. This stream drains the northern portion of the
where is located the Grand Canyon of the Tuolumne and the
h is pronounced by many to exceed the famed Yosemite Valley
The formation is of granite, which on the higher elevations is
sing thousands of feet in vertical cliffs and domes. Along the
there is good soil covering, with a heavy timber growth of pine,
d trees. On the lower reaches the covering is a heavy growth
in the foothills where the stream enters the San Joaquin Valley.
as a light soil covering, with grass growth, which is used for pas-
glacial lakes throughout the upper reaches of this basin, many
exceptional opportunities for the construction of storage reser-

for power development are numerous. Several diversions are

made above the gaging station, which is located at Lagrange, where thé stream breaks

from the foothills. Th
‘snow, a greater portion
tions remains until late
inches on the lower foo!

i

This station was establis
wagon bridge, in the town
are made by the Turlock
Lagrange Ditch and Hyd
of the river above the qr

The channel is straig]
by two iron piers and

am.

nas

a
I{:ﬂic Mining Company,

ht Tr 400 feet above and 600 feet below the station.
a

e precipitation on the upp?r half of this basin falls in the form of
of which disappears in the spring months, but on the higher eleva-
n the summer.

The mean annual rainfall varies from about 30

hills to about 60 inches on the higher elevations.

i

OLUMNE RIVER AT LAGRANGE, CAL.

WLed August 29, 1895, by J. B. Lippincott. It is located at the
of Lagrange. It is below the high dam, where the diversions
d Modesto canals, and also below the head of the canal of the
which diverts water from the left bank

It is broken

width at ordinary stages of 300 feet. During the season of



210 STREAM MEASUREMENTS IN 1905, PART XIII.

low flow all the water is taken out by the Turlock and Modesto canals above the station.
The record of flow of these canals is kep_t. The bed of the stream is composed of gravel
and is fairly permanent. The current is swift at high stages and very sluggish during low
water. The discharge has gradually increased each year for the same gage heights. ~ Both
banks are high and not; subject to overflow. ,

Dischdrge measurements are made from the downstream side of the bridge. The initial
point for soundings is a mark on the railing of the bridge 100 feet north from the center of-
first pier on right bank of the river. . .

The gage is a vertical timber fastened to the right abutment of the bridge. During 1905
the gage was read by R. A. Trumbly. Bench marks were established as follows: (1) Top of
a rock marked with white paint, situated on the left bank below the biidge and opposite the
573 foot mark of the cross section; elevation, 19.10 feet. (2) The top of rock marked with

white paint, situated 75 feet downstream from bench mark No. 1; elevatlou, 16.89 feet. .

Elevations refer to the datum of the gage.
Information in regard to this station is contained in Water-Supply Papers Nos. 81, 85,
100, and 134 of the Unlted States Geological Survey.

. “Discharge measurements of Tuolumne River at Lagrange, O’al in 1905

- : Areaof | Mean Ga, Dis-
Date. Hydrographer. Width.| sestion. | velocity. | height. | charge.

Feet. Sq ft. |Ft.persec.| Feet: | Sec.ft.

March15...... F.R.S.Buttemer.................. 325 | 1,426 1.79 6.10 | 2,548
April6........ O. W. Patterson......occoeeenuen.. 332 1,501 2.4 6.60 3,817
May24._....... R.S. HaWley...oouenenneoenilonnnns 344 2,068 3.79 7.90 | 7,846
June16........[|..... do...... e aans 344| 2,08| - 3.66 7.90 | 7,574
June17........|..... 0o 344 1,906 3.28 7.45 | 76,249
September 13..| C. H. Lee. cc....couuremuunernnnnens 30 20 .45 33| 9.2
38 36 1.47 3.68) 83

October 18..... Lee and Hawley.....cco.coooaaea.
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Daily gage height, in feet, of Tuolumne River at Lagrange, Cal., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

57 | b75| 57 | 59 | 7.3 | 7.0 | 6.05| 3.2 31 | 3.7 | 3.65| 4.05
51 | 81 | 58| 6.05| 6.7 | 7.0 | 6.0 | 3.2 3.1 | 3.8 | 3.65| 4.05
50 | 63 | 59 | 59 | 63 | 69 | 58 | 32| 31 | 3.8 | 3.65| 4.0
48 | 60 | 59 | 59 | 63| 68| 545| 32| 3.1 | 3.7 | 3.65| 4.0
48 | 635 59 | 5.9 | 615 6.75| 55 { 3.2| 3.1 | 3.6 | 3.65| 4.0
48 | 61| 59 | 63 | 6.15| 6.7 | 55 | 32| 31 | 3.6 | 3.65| 40
475| 5.6 | 5.9 | 6.65| 6.35| 6.8 | 53| 3.2| 3.1 | 3.6 | 3.65| 4.0
475 5.5 | 59 | 66 | 6.5 | 7.17| 54 | 32| 31 | 36 | 3.65| 4.0
4751 5.4 | 5.8 | 645| 6.2 | 7.6 | 515| 3.2| 3.1 | 3.5 | 3.65| 4.0
475 | 54 | 58 | 65| 61| 7.9 | 5.0 | 82 31 | 3.5 | 3.65| 4.0
4.8 2 | 58| 64 | 6.0 | 8.0 | 48| 32| 31 | 35 | 3.65| 3.9
4.8 1| 58 | 605| 6.0 | 805 47 | 32| 3.4 | 3.5 | 3.65| 3.9
4.8 1] 69| 58 | 59 | 80 | 455| 3.2| 33 | 3.5 | 3.65| 4,0
4.8 | 50 | 655| 575| 6.1 | 7.85| 45 | 32| 3.3 | 3.5 | 37 | 3.9
48 | 50 | 61 | 59 | 6.8 | 7.85| 475 3.2| 32 | 3.5 | 3.7 | 3.9
4.8 9 | 61 | 505| 77 | 7.8 | 47| 32| 32 | 35 | 37 | 3.9
4.8 1|73 |59 | 87| 76| 36| 32| 32 | 35| 37 |40
4.8 1| 70| 59| 825 7.45| 3.4 | 31| 32 | 3.6 | 3.7 | 40
48 | 51|93 |59 | 80| 73| 38| 31| 32 36| 3.7 | 40
4.85) 5.85| 7.6 | 59 | 80 | 7.25| 3.2 | 31| 32 | 3.65| 3.75| 4.05
50 | 565! 6.85| 59 | 82| 7.35| 3.2 1 31| 32 | 37 | 38 ! 415
51| 5.4 | 66 | 595 7.9 | 69 | 3.2 | 31| 3.2 |37 | 375 41
5.15| 54 | 6.5 | 6.6 | 7.6 | 6.25| 3.2 | 31| 3.2 | 3.7 | 3.75| 405
52 | 54 | 63 | 7.1 | 7.8 | 615| 3.2 | 3.1| 3.2 | 3.7 | 3.75| 4.05
5.1 55| 6.1 | 7.1 | 80 | 6.15| 3.2 3.1| 3.2 | 37 | 3.8 | 405
50 | 48 | 61 | 7.2 | 7.8| 6.1 | 3.2 | 31| 3.2 | 3.7 | 3.8 [ 4.0
4.8 | 37 | 6.2 | 7.2 | 7.65| 6.05| 3.2 | 31| 3.3 | 3.7 | 3.85| 4.0

4.8 .8 6.1 7.35 ) 7.35| 6.05| 3.2 3.1 3.25| 3.7 4.0 4.1
4.8 [..l....| 6.45| 7.4 6.7 6.20 | 3.2 3.1 3.4 3.65 | 4.0 4.15
4.9 [..{.... 6.25 | 7.7 6.8 | 6.06| 3.2 3.1 3.5 3.65 | 4.05| 4.15

4.9 [..].... 6.1 |....... - 6.9 |oee.... 3.2 3 N PO 3.65 |....... 4.2
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Station rating table for Tuolumne River at Lagrange, Cdl., from J y 1 to December 31,
1905. .

hce}ﬁé%%. Discharge. hg'ig ¢, |Discharge. h(e}iz ¢ | Discharge. h(e}iz ¢ |Discharge.
- -
Feet. '|Second-feet.| Feet. Second—feet. Feet. |Second-feet.| Feet. |Second-feet.
3.10 1 4.50 340 5.90 2,200 7.60 6,700
3.20 5 4.60 410 6.00 2, 400 7.80 7,360
3.30 10 | 470 490 6.10 2,610 || 8.00 8,060
3.40 20 4.80 580 6.20 2,830 8.20 8,780
3.50 30 4.90 680 6.30 | 3,060 8.40 9,500
3.60 - 40 5.00 790 6.40 3,300 8.60 10, 260
3.70 © 55 5.10 910 6.50 . 3,550 8.80 11,050
3.80 70 5.20 1,030 6.60 3,800 9.00 11,850
3.90 90 5.30 1,170 6.70 4,060 9.20° 12, 660
4.00 120 5.40 1,310 6.80 4,320 9. 40 13, 480
4.10 150 5.50 1,470 6.90 4,600 9. 60 14,320
4.20 190 5.60 1,630 7.00 4,880 9.80 15,160
4.30 230 5.70 1,810 7.20 5,470 10.00 | 16,000
4.40 280 5.80 2,000 7.40 6,070 '

Estimated monthly discharge of Tuolumne River at Lagrange, Cdl., for 1905.

[Drainage area, 1,501 square miles.]

Discharge in second-feet. Run-off.
Total in
Month. Maximum. Minimum. Mean. acre-feet. !;’)eecr:%d;l?:: iuDi;l():%ntés.
1,810 535 745 45,810 0.496 0.572
8,420 745 1,926 107,000 1.28 - 1.33
13,070 1,871 3,487 214,400 2.32 2.68
7,770 2,696 4,016 239, 000 2.68 2.99
11,360 2,866 5,927 364,400 3.95 4.55 *
9,075 3,258 5,969 355,200 3.98 4.44
3,403 427 1,344 82,640 .895 1.03
345 103 212 . 13,040 .141 .163
131 28 78.1 4,647 .052 .058
80 30 45.5 2,798 .030 .035
135 48 62.2 3,701 .041 .046
190 90 129 7,932 .086 .099
13,070 8 1,995 | 1,441,000 1.33 17.99

a The minimum of 8 feet in September was caused by closmg head-gate of Turlock Canal and holding
water back in reservoir until dam overflowed.

NoTE.—The above discharge includes that of Turlock and Modesto canals.

MODESTO CANAL AT LAGRANGE, CAL.

The Modesto canal is the property of the Modesto irrigation district. The water is
diverted from the right side of the Tuolumne River at the Lagrange dam. This canal was
designed to carry 660 second-feet and to irrigate land in the vicinity of Modesto, Stanislaus
County, Cal. The principal part of the construction work was done on this canal prior to
1892, but on account of litigation the canal was not completed until April, 1903.

On April 26, 1903, a gage rod was set in and a rating made of Indian Hill flunie, near
Lagrange, Cal. From May 10 to June 3 and from June 10 to June 25, inclusive, boards
were placed in the flumes to back the water up and keep the flumes saturated. "During
this time gage helghts were obtained by taking the depth of the water in the canal below
Indian Hill flume.
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On July 12, 1904, the station was moved to the flume near the intake. This was done
so that more gage readings and explanations of their fluctuations could be obtained by
having J. L. Montgomery, the regulator of the gates at the intake, act as gage observer.
This flume is 11.85 feet in width.

Information in regard to this station is contained in Water—Supply Papers Nos. 100 and
134 of the United States Geological Survey.

Discharge measurements of Modesto canal at Lagrange, Cal., in 1905.

Date. Hydrographer. Width. ﬁ%?ogf. velg)ec%gy. hg‘;%et. c]g;'sg-e.
Feet. | Sq.ft. |Ft.persec. Feet. S\ec.—fi.
April6........ O.W.Peterson..........c..o..... 11.8 40 7.28 3.40 . 201
May24....._.. R.S.Hawley........cooveieuan... 11.8 37 6.68 3.15 247
June 17...... [ PR Ao 11.8 |- 45 7.18 3.85 323
July21........|..... [ U T 12 35 6.34 2.95 222

Daily gage height, in feet, of Modesto canal at Lagrange, Cal., for 1905.

Day. Jan Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
L 0.0 | 2.8 | al2 26| 30| 35| 40| 17 1.0
e e 0 b0 1.2 2.9 3.0 3.5 4.0 1.8 .95
T 0| aL3 1.2 3.1| 3.0 | 35 b0 1.8 .95
Qe 0 2.0 1.2 3.2| 3.0 3.5 | 2.5 1.6 .95
[ T 0 2.1 1.2 3.3| 3.0 3.5 3.5 1.65, .95
[ S 0 2.0 1.25 3.3| 3.0 3.5 4.0 1.65 8
T e 0 1.95| 1.2 3.3 3.0 3.6 4.0 1.4 .85
T 0 2.45| 1.25| ‘3.2| 3.0 3.6 4.0 | 1.55 .8
L T 0 2.8 1.25 3.2| -3.0 3.6 4.5 1.55 8
100 o 0 3.0 1.25 31| 3.0 3.6 4.5 1.4 8
L 0 3.0 1.25 3.2| 3.0 2.5 4.5 1.5 | .4
12 e e 0 3.1 .85 3.2| 3.0 3.5 4.0 1.4 ..l
130 L 0 3.2 .5 3.2| 3.0 2.75 | 4.0 L4 |
7 S 0 3.3 7 3.1| 3.0 3.7 4.0 1.4 |,
15 e 0 3.3 7 3.0 3.0 3.7 4.0 1.3 |oe.o...
16, oo a1.0 3.3 7 3.0/ 3.0 3.7 4.0 1.3 |........
.9 3.3 .8 3.0/ 3.0 3.7 4.0 1.3 [oeennn.
.9 3.3 .8 3.0/ 3.0 3.75 | 4.0 1.3 [ooo.....
.9 3.3 b0 3.0/ 3.0 3.75 | 3.0 1.25 |......
.9 3.0 0 3.0| 3.2 3.75| 3.0 | 1.0 |........ -
1.05| 2.7 |7 0 3.0 3.2 3.8 2.9 1.1 ...
1.05| 3.3 | e2.0 3.0 b0.| 39 | 29 | L15|......
1.05| 3.0 2.1 3.0 0 3.9 2.5 115 oee....
1.05| 2.75| 2.5 3.0 @3.15| 4.0 2.5 115 |
1.05| 2.75| 2.5 3.0| 3.3 175 2.75| 115 |........
1.6 b0 2.8 3.0 33| 1.55| 2.7 115 |.......
2.0 0 b0 3.0| 3.3 | 4.0 2.55.0 1.1 |........
2.05 0 0 3.0| 3.5 4.0 2.4 X I O
2,05 |........ 0 3.0 3.5 | 4.0 2,55 .9 |i.......
2.85 [eun.... al.5 3.0 3.5 4.0 2.1 X N

3 D 2.7 |eeeen... 2.0 ... 85 ... 21 1.0 foooe...

e Water turned in. b Water turned out.

NoTE.—Canal dry September 12 to December 31.
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Station rating table for Modesto canal at ngfange, Cal., from January 1 to December 31, 1905.

h(e}iz%li. Discharge. hggg% Discharge. h(i?gghet. Discharge. hgiag ¢ |Discharge.
Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.
0.10 2 1.10 . 53 2.10 140 3.20 252
20 4 1.20 61 2.20 150 - 3.40 274
30 7 1.30 69 2.30 160 3.60 .296
40 1 1.40 77 2.40 170 3.80 . 318
50 16 1,50 85 2.50 180 4.00 340
60 21 1.60 94 2.60 190 4.20 364
7 26 1.70 103 2.70 200 4.40 : 388
80 32 1.8 112 2.80 210
90 38 1.90 121 2.90 220
1.00 45 2.00 130 3.00 230

NoTE.—The above table is based on discharge measurements made during 1904-1905. It is well defined
between gage heights 0.5 foot and 4 feet. Monthly estimates are included with those of Tuolumne
River, p. 210.

TURLOCK CANAL AT LAGRANGE, CAL.

The Turlock canal, the property of the Turlock irrigation district, takes water from the
left bank of the Tuolumne River at the Lagrange dam. This canal was designed to carry
1,500 second-feet and to irrigate a large area of fertile«land in the vicinity of Turlock and
Ceres, Stanislaus County, Cal.

During 1398 water was first turned into the canal in small quantltles and used for pud-
dling the banks. A record of the gage height has been kept since July, 1899. Meter
meastrements are made when the gaging station on the Tuolumne River at Lagrange is
visited, and Morgan flume, or flume No. 2, has been rated. It is 13.75 feet in width.

In the spring of 1905 a station was established in flume No. 1 and used for some time,
but it did not give satisfactory results during high stages of the canal. Gage readings were
discontinued on this flume and resumed on the Morgan flume. The record since May 22,
1905, is on the MOrga,n flume. - The observer is J. J. R. Johnson, the canal tender.

Information in regard to this station is contained in Water-Supply Papers Nos. 81, 85,
100, and 134 of the United States Geological Survey. - ;

Discharge measurements of Turlock canal at Lagrange, Cal., in 1905.

Date. Hydrographer. width,| et 00 | oloaity. | neighi. | charge.

Feet. 8q. ft. |Ft.persec.| Feet. Sec.-ft.
April 8 19.5 | 24 1.96 1.22 47
April8. . . 19:5 40 3.20 2.05 128
April 8. - ceee 19.5 55 3.82 2.80 210
April8........ o 1 195 81 4.60 4.15 375
May 24 ) 13.8 72 7.13 | 5.30 514
June 17 13.8 C | 7.58 5.55 576
July 21. 13.8 66 6.55 4.65 432
September 14..| C. 13.6 28 3.07 2.04 86

Nore.—Measurements on April 8 were made on little lume near head of canal others made at "Mor-
gan flume.
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Daily gage height, in feet, of Turlock canal at Lagrange, Cdl., for 1905.

215

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) O AU 415 5.3 5.4 5.55| 3.1 2.0
5.3 5.4 5.6 3.2 2.0
5.4 5.4 5.6 3.15 1.9
5.2 5.4 5.6 2.9 1.9
5.2 5.4 5.6 2.95 1.9
5.2 5.4 5.6 2.95 1.8
4.1 5.4 5.6 2.65 1.8
4.6 5.4 5.6 2.65 1.65
4.7 5.4 5.6 2.65 1.65
4.7 5.45| 5.6 2.65 1.65
4.7 5.4 5.6 2.65 1.65
4.7 5.5 5.6 2.6 1.65
4.7 5.5 5.6 2.7 1.8
4.7 | 5.5 5.6 2.4 2.5
4.8 | 5.5 3.6 2.4 21
4.9 5.5 5.6 2.4 2.1
. 5.0 5.5 52 24 1.8
5.0 5.55| 5.4 2.4 1.8
50 | 5.5 5.0 2.4 1.7
0 5.5 5.0 2.0 1.75
0 5.5 4.8 2.15 1.75
5.3 5.5 4.8 2.2 1.75
525 5.5 4.2 2.2 1.75
5.25| 5.5 4.55 | 2.2 1.75
5.3 5.55| 4.55| 2.2 | L7
5.4 5.55| 4.5 2.2 17
5.4 5.55| 4.25| 2.2 [........
5.4 5.55 | 4.0 1.8 fioeeenn.
5.4 5.6 4.1 1.8 |ooee...
5.4 555 3.6 1.8 |..oe...
5.4 |, 3.6 20 |oeeenn..

NorTE.—Canal dry January 1 to March 21 and September 26 to December 31.

Station rating table for Turlock canal at Lagrange, Cal., from January 1 to December 31, 1905.

Gage

h(:isé%ﬁ;. Discharge height.
Feet. |Second-feet.| Feet.
0.30 1 1.50
.40 2 1.60
.50 3 1.70
.60 4 1.80
.70 5 1.90
.80 7 2.00
.90 10 2.10
1.00 14 2.20
1.10 18 2.30
1.20 23 2.40
1.30 .28 2.50
1.40 34 2.60

Discharge.
Second-feet

40

47

55

64

74

85

96

107

118

130

142

154

hg'igﬁi. i' Discharge. j hgiz ¢ | Discharge.
Feet. 'Second-feet: ‘ Feet. |Second-feet.
2.70 166 3.90 324
2.80 178 4.00 338
2.90 190 4.20 366
3.00 202 4.40 394
3.10 215 4.60 422
3.20 228 4.80 450
3.30 241 5.00 478
3.40 254 5.20 506
3.50 268 5.40 535
3.60 282 5.60 565
3.70 296
3.80 310

Nore.—The above table is based on discharge measurements made during 1904-5. It is well defined

hetween gage heights 2 feet and 5.5 feet.

River, p. 210.

Monthly estimates are included with those of Tuolumne
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MISCELLANEOUS MEASUREMENTS IN TUOLUMNE RIVER DRAINAGE BASIN,

Clavey River.—This stream is tributary to Tuolumne River from the north and enters it
about 10 miles above the mouth of the North Fork. A measurement was made on Sep-
tember 15, 1905, just above the bridge for the new trail from Tuolumne to Lake Eleanor,
by H. A. Campbell. .

Width, 10 feet; area, 14.3 square feet; mean velocity, 0.87 foot per second; discharge,
12.5 second-feet.

Cherry River.—This stream is tributary to the Tuolumne River from the north and enters
it about 15 miles below Hetch Hetchy Valley. A measurement was made one-third of a
mile above the mouth of Eleanor Creek on September 16, 1905, by H. A. Campbell.

Width, 2 feet; area, 1.4 square feet; mean velocity, 1.00 foot per second; discharge, 1.4
second-feet.

Cherry River at Cherry Valley, Cal.—A measurement was made at the old gaging station
in the lower end of Cherry Valley on main trail from Tuolumne to Lake Eleanor on Sep-
tember 17, 1905, by H. A. Campbell.

Width, 2.2 feet; area, 1.6 square feet; mean velocity, 0.58 foot per second; dlscha,rge,
0.92 second-foot.

Eleanor Creek.—A measurement was made on September 18, 1905, 1 mile below outlet
from Lake Eleanor and about 3 miles above its ]unctlon with Cherry Creek, by H. A.
Campbell.

‘Width, 2.0 feet; area, 0.50 square foot; mean velocity, 0.60 foot per second; discharge,
0.30 second-foot.

Tuolumne River at Hetch Hetchy, Cal.—A measurement was made on September 18, 1905,
at the head of Hetch Hetchy Valley, one-half mile above mouth of Rancheria Creek, by
H. A. Campbell.

Width, 14 feet; area, 12 square feet; mean velocity, 1.83 feet per second; discharge,
22 second-feet.

Raricheria Creek.—This stream enters Tuolumne River from the north in Hetch Hetchy
Valley. A measurement was made on September 19,1905, 100 yards above trail crossmg,
about 1} miles above its junction with Tuolumne River, by H. A. Campbell.

Width, 4 feet: area, 3.3 square feet; mean velocity, 0.94 foot per second; discharge,
3.1 second-feet.

Tiltill Creek.—This stream enters the Tuolumne River from the north in Hetch Hetchy
Valley. A measurement was made on September 19, 1905, at lower end of Tiltill Valley
about 2 miles above its junction with Tuolumne River, by H. A. Campbell. .

Width, 0.9 foot; area, 0.18 square foot; mean velocity, 0.67 foot per second; dlscharge,
0.12 second-foot.

Falls Creek.—This stream enters Tuolumne River from the north in Hetch Hetchy Val-
ley. A measurement was made on September 19, 1905, at the outlet of Lake Vernon, by
H. A. Campbell.

Width, 4.4 feet; area, 1.6 square feet; mean velocity, 0.75 foot per second; discharge, 1.2
second-feet.

Tuolumne River at Hetch Hetchy Valley, Cal.—A measurement was made on September
21, 1905, at the lower end of Hetch Hetchy Valley about one-half mile below trail to Lake
Eleanor, by H. A. Campbell.

Width, 18.5 feet; area, 13.5 square feet; mean velocity, 1.78 feet per second; discharge,
24 second-feet.

Middle Fork of Tuolumne River.—A measurement was made on this stream on September
21, 1905, about 100 yards downstream from the bridge on the road from Sequoia to Hog
Ranch by H. A. Campbell.

Width, 2 feet; area, 0.60 square foot; mean velocity. 0 93 foot per second; discharge,
0.56 second- foot
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South Fork of Tuolumne River—A measurement was made on this stream on September
22, 1905, about 75 yards upstream from the bridge on the Big Oak Flat and Yosemite Toll
Road, near Harden ranch, by H. A. Campbell.

Width, 11.2 feet; area, 10.6 square feet; mean velocity, 0.42 foot per second; discharge,
4.5 second-feet. .

Mining ditch near Lagrange, Cal.—This ditch diverts water from the Tuolumne River sev-
eral miles above the town of Lagrange, Cal. A measurement was made April 6 at a point
on the hill above the Lagrange dam.

Width, 6 feet; area, 4.3 square feet; mean velocity, 1.58 feet per second; dischargé, 6.8
second-feet.

STANISLAUS RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Stanislaus River drains a portion of the western slope of the Sierra Nevada and heads
well back on the crest, at elevations of from 10,000 to 12,000 feet. It drains the country
between the basins of the Mokelumne River on the north and the Tuolumne River on the
south, and flows in a general southwesterly direction, entering the San Joaquin River 23
miles above Stockton. It has numerous tributaries in the upper reaches of the basin, which
have their source in numerous small glacial lakes. The topography is rough and broken
with high mountain peaks. The formation is of granite, which is bare and destitute of tim-
ber growth above an elevation of 8,000 feet, except where small glacial lakes and moraines
occur. In the middle reaches of the basin there is good soil covering and a heavy growth of
timber. In this basin is situated the Calaveras grove of big trees (Sequoia gigantea), for
which the Sierra Nevada are famous. This is the most northerly grove of these trees,
groves of which extend as far south as the Kern River basin. The mean annual rainfall for
the basin is about 50 inches. The precipitation falls chiefly in the form of snow on the
higher elevations, remaining well into the summer months. Mining operations have been
carried on extensively in this basin, and many canalshave been taken out of theriver, all of
which discharge their water into the river again. The canal of the Stanislaus Water Com-
pany diverts water 3 miles above Knights Ferry, which is used to irrigate land between
Knights Ferry and Stockton. A gaging station is maintained on this canal to determine
its discharge. )

STANISLAUS RIVER AT KNIGETS FERRY, CAL.

A station was first established on this river on May 3, 1895, at the railroad bridge one-
half mile north of the town of Oakdale. On July 30, 1898, a cable was placed 1,000 feet
below the railroad bridge. This station was used until February 16, 1901.

The station at Knights Ferry was established May 19, 1903, by W. H. Stearns. It is
located 200. feet from the post-office at Knights Ferry.

There is an island 800 feet above the gaging station, and a dam on each channel at the
head of the island. The Stanislaus Milling and Power Company’s power house is on the
right bank of the river below one of these dams and about 1,000 feet above the gaging sta-
tion. The channel is straight for 500 feet above and below the cable. At ordinary and
high stages the stream has a fall of 0.47 foot in the 500 feet above the cable and of 0.68 foot
" in the 500 feet below. Both banks are composed of cemented gravel and are high. The
1-ft bank is not subject to overflow. In extreme floods the right bank has been known to
be overflowed, flooding the yards and houses next to the river. The bed is of gravel and is
subject to some change from the addition of material which is washed down from the island
above.

Discharge measurements at high and medium stages are made from a car suspended from
a cable. Low-water measurements are made by wading 300 feet above the cable. The
initial point for soundings is the eyebolt to which the cable is fastened on the right bank,

IRR 177—06——15
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Ordinary and low-water stages were read on an iron pipe driven into the bed of the
stream. For high stages the gage was a plank nailed to a post on the right bank of the
river. A new gage rod hasbeen pla)ced near the cable on the right bank and gage readings
are now made on thisrod. It consists of an inclined rod fastened securely to posts set in the
ground. This portion of the rod is used for the lower stages. For high water there is a
vertical section similar to the above at the north cable support. During 1905 the gage was
read once each day by E. J. Coop. Bench marks were established as follows: (1) A spike in

- a locust tree 50:feet northeast of right cable support; elevation, 19.20 feet. (2)-A rock

under the spike at the foot of the above locust tree; elevation, 18.74 feet. Elevations refer
to the datum of the new gage.’

Information in regard to this'station is contained in Water-Supply Papers N os. 81, 100,
and 134 of the United States Geo]oglca.l Survey

Dzsdw,rye measurements of Stanislaus Rwer at nghts Ferry, Cal., in 1905.

Date. “Hydrographer. : wmh. P Al vé‘o%”i‘t‘y. nighs. | chatge,

- . .| Feet. | S8q.ft. |Ft.persec. Feet. | Secft.
March 14...... F.R. S. Buttemer..........c....... 197 751 3.36 9.15 2,523
April6........[ O. W. Peterson.................... 769 > 3.49 9.25 2,687
April16....... [ R.S. Hawley......cccemueenumnnnn. 77t 3.27 9.30| 2,518
b C0 < S IO 1\ SO, eeeaeannn 7} 4.30 10.05- 4,062
July 200 o uenen|oeeee@Onn e 33| 117 7.00 425
September 12. . e eieeeeneeneeaneaen .5l 1.68 6.19 .86.
September 22. . C 49| -L57| 61| - 7
September 29. . 49 [ 1.63 6.17 80
October6......|. 9 1.69 6.14 83
October 13..... 48 | 177|619 . 85
October 16..... Lee and Ha.wley 47 - 1.8 - 6.21 87

December 21...] R. W, Keeler..........ccounenunnn. 268 .53 6.41 | 142
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Daily gage height, in feet, of Stanislaus River at Knights Ferry, Cal., for 1905.
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.4 7.75 | 825 855| 9.8 9.45|-7.95| 6.4 6.15 | 6.1 6.1 6.45
7.3 [ 10.15 | 8.4 8.7 9.5 9.35 | 7.8 6.4 6.15 | 6.1 6.1 6.3
7.25| 8.4 8.45| 8.8 | 9.35| 9,25 | 7.7 6.4 6.15| 6.15| 6.1 6.25
7.15| 8.05] 855 | 895 9.1 9.0 7.65 | 6.4 6.15 | 6.15| 6.1 6.3
7.1 8.8 | 8.5 9.1 { 9.0 8.8 7.6 6.35 | 5.7 6.15| 6.1 6.3
7.05 | 8.45| 8.5 9.25| 8.8 | 8.8 | 7.45| 6.3 5.7 6.1 6.1 6.3
7.0 8.1 8.5 9.4 ‘ 9.4 9.2 7.45| 6.3 6.2 6.1 6.1 6.3
7.0 7.8 | 845 9.4 9.35 | 9.2 7.45 | 6.25 | 6.2 6.1 6.1 6.3 -
7.15| 7.8 8.4 9.4 9.1 9.1 7.45| 6.25| 6.15! 6.1 6.1 6.3
7.2 7.7 8.4 9.45| 8.95| 9.15 | 7.4 6.25 | 6.1 6.1 6.15| 6.3
7.1 7.65 | 8.45-| 9.15| 8.8 9.4 7.3 | 6.25| 6.1 6.1 6.2 6.3
7.05 7.6 8.4 8.95 8.75 9.65 7.3 6.25 6.15 6.1 6.2 6.3
7.0 7.45 1 9.1 8.9 8.75 | 9.65| 7.2 6.2 6.15 | 6.1 6.2 6.3
7.0 7.4 9.0 895 9.05| 9.5 7.1 | 6.2 6.15! 6.1 6.2 6.3
7.1 7.4 8.55 1 9.1 9.5 9.3 7.0 | 6.25| 6.2 | 6.15| 6.2 6.3
7.4 7.4 9.1 9.25 | 10.15 | 9.4 6.9 | 6.2 6.2 | 6.2 6.2 6.3
7.3 7.7 110.35 | 9.05, 11.2 9.25 6.85 | 6.2 6.2 6.15 | 6.2 6.25
7.3 7.8 9.6 9.2 | 10.55 | 9.2 6.85 6.2 6.2 6.15 | 6.2 6.25
7.25| 7.8 | 11.5 9.25 | 10.4 9.05| 6.75 | 6.2 6.2 6.15 | 6.2 6.3
7.3 8.6 | 10.0 89 |10.25! 895| 6.8 | 6.25| 6.15| 6.15| 6.2 6.4
7.7 8.45| 9.35 88 [10.35| ‘8.95| 6.75 | 6.25| 6.15| 6.15| 6.25| 6.4
7.5 8.2 9.25 | 875 10.05| 8.9 6.7 6.25| 6.1 6.15 | 6.3 6.3
7.7 8.1 8.8 | 8.9 9.9 8.7 6.75 | 6.25 | 6.15| 6.15 | 6.3 6.25
7.65 | 8.1 8.8 9.05| 9.85 | 8.45| 6.85 | 6.25| 6.15| 6.15| 6.25, 6.2
7.55 | 8. 15| 88| 9.45 9.95| 8.2 6.75 | 6.25| 6.15| 6.1 6.2 6.2
7.5 8.3 8.9 9.65 | 10.0 8.25 | 6.7 6.25| 6.15| 6.1 6.2 | 6.25
7.35| 8.3 9.2 | 10.0 9.55 | 8.1 6.65| 6.25| 6.15| 6.1 6.3 6.3
7.3 8.25 8.75 | 10.1 9.2 8.0 6.55 6.25 6.15 6.1 6.3 6.3
7.25 |....... 8.95|10.35 | 9.1 8.0 6 55 ‘ 6.15| 6.15| 6.1« | 6.4 6.4
7.05 . ..... 8.75 | 10.45 9.3 8.0 ‘ 6.25| 6.15| 6.1 | 6.5 6.45
6.75 |....... 8.65 |....... 9.35 |....... 6 45 ‘ 6.2 6.15| 6.1 |.._.... 6.4

| i

Station rating table for Stanislaus

River at Knights Ferry, Cal., from January 1, 190}, to

- December 31, 1905.

hce}iz e%. ’ Discharge. ‘ hg‘iz%%. Discharge. h(e;iz %. Discharge. h(e?i;%i. Discharge.
Feet. |Second-feet. ’. Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.
6.00 60 " 7.30 630 8.60 1,840 9.90 3,550
6.10 70 | 7.40 710 8.70 1,960 10.00 3,700
6.20 80 | 7.50 800 8.80 2,080 10.20 4,040
6.30 95 | 7.60 890 8.90 © 2,200 10. 40 - 4,400
6.40 125 | 7. 980 9.00 2,320 | 10.60 4,800
6.5 160 | 7.80 1,070 9.10 2,440 10. 80 5,230
6.60 200 | 7.90 1,160 9.20 2,560 11.00 5,730
6.70 245 | 8.00 1,250 9.30 2,680 11.20 6,330
6.80 295 | 8.10 1,340 9.40 2, 800 11.40 6,990
6.90 350 I 8.20 1,440 9.50 2,950 11.60 7,700
7.00 410 | '8.30 1,540 9.60 3,100
7.10 480 | 8.40 1,640 9.70 . 3,250
7.20 550 || 8.50 1,740 9.80 3,400
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Estimated monthly dzscharge of Stanislaus R'wer at nghts Ferry, Cal., for 1905.

[Drama.ge area, 935 square miles.]

Discharge in second-feet. |, i Run-off. -

Total in
Month. Maximum. | Minimum. | ~ Mean. acre-feet. %ﬁ'gldggneﬁ 11?1?1%{1%5
1,015 204 | 642 39,480 |- 0.687 '0.792
4,002 |- 731 1,32 73,640 | 1.42 1.48
7,394 1,533 2,395 | 147,300 2.56 |  2.95°
4,625 1,905 2,774 165,100 |- 2.97 | . 3.31 -
6,445 | . 2,124 3,247 99,650 |~ 3.47 |  4.00
3,206 1,351 2,392 142,300 2.56 2.86-
1,309 225 613 37,6001 656 .756
211 97 150 | - 9,223 | 160 | . .184
September. 137 | %0 103. 6,129 110 123
October......cceceenan... 138 85 97| = 5964 .104 120
November 189 7 91 5415  .097 .108
December-....... S 185 9 181 - - 8,055 .140 1.61
The year.......c........ 7,394 77 1163 | © 739,900 1.24 18.29 .

NoTE.—The dlscha.rge of Stamslaus Water Company s ditch and Schell ditch is included above.
Mean daily flow of Schell ditch is estmated a,t 7 second-feet.

STANISLAUS ‘WATER COMPANY’'S DITCH AT KNIGHTS FERRY, CAL.
This station was established June 11, 1904, by S. G. Bennett. The station is located

“below the point where Schell ditch diverts its water, about 1 mile below the Stanislaus

Milling and Power Company’s power house and 200 feet below the place where it passes
under. Schell ditch flume. * The water diverted by this ditch is used for lmvatlon in the
vicinity of Oakdale, Cal.

A meter measurement on Schell ditch 200 feet below its intake gave a dlscharge of about
7 second-feet, which is said to be its usual constant flow. In computing the estimated
monthly discharge of Stams]aus River. & mean daily discharge of 7 second feet has been
used as the ca.pa,cxty of Schell ditch.
" The gage is fastened to the upstream side of a small bridge. During 1905 the gage was
read once each day by E. J. Coop.

A description of this station, with gage height and discharge data, is contamed in Water-

Supply Paper No. 134, United States Geological Survey:
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Discharge measurements of Stanislaus Water Company’s ditch at Knights Ferry, Cal., in 1905.

. Area of Mean Gage Dis-
Date. Hydrographer. Width.| section. | velocity. 1‘ height. | charge.
- I

Feet. | 8q.ft. |Ft.persec.. Feet. Sec.-ft.

March 14....... F. R. 8. Buttemer............. deee| 132 22 2.14 2.58 47
May 23......... R.S.Hawley................o...... 8.7 27 . 424 3.65 | 114
June16........|..... L L . 85 24 4.00 3.45 96
July 20.........|..... Ao, 9 21 3.67 3.00 77
September 12| C. H. L. ceoeiirneieiaaaaaanaanns 11 6.1 .85 1.12 5.2
September 12 .. 8.7 5.5 1.58 | . 1.50 8.7
September 12 .. 9.4 13.1 2.52 2.18 33
September 12.. 9.4 12.6 2.38 2.08 30
October 17..... 7.5 2.1 .38 .80 .8

Daily gage height, in feet, of Stanislaus Water Company’s canal at Knights Ferry, 0al;,

Sor 1905.

Day. J'an. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
S IO 2.6 | 2.3 | 23 | 3.55| 3.7 | 3.7 | 84 | 31 | 1.95| 28 | 0.0 | 21
2. 24 | 24 | 26 | 37 | 36 | 3.6 | 3.45| 3.0 | 2.0 | 2.65| L5 | 2.15
B, 25 | 205 .0 | 35 | 35 | 3.6 | 3.35| 3.05| 2.1 | 2.4 | 1.8 | 2.2

2.5 | 1.9 .0 | 365 3.5 | 3.7 | 3.45| 3.05| 2.05| 2.3 | 1.5 | 1.95
2.5 | .0 L0 | 3.55| 3.55| 3.6 | 3.35| 3.1 | 3.45| 2.2 | 1.5 | 2.2
23 | 21 | 23 | 365| 36 | 3.6 | 3.4 | 3.1 | 33 | 21| 12| 21
2.5 .0 | 25 | 37 | 385 | 25| 33 | 31 | 20 | 215 .0 | 20
2.5 .0 | 2.25| 3.65| 3.3 | 3.45| 3.4 | 3.05| 2.0 | 2.2 .0 | 2.05
245| .0 | 255 3.6 | 3.2 | 3.6 |34 | 30 | 21 | 205 .0 | 21
2.45 0| 25| 36| 33| 37| 34 29| 22| 17| .0 | 21
2.25| .0 | 3.4 | 3.55| 3.4 | 3.65| 3.3 | 295| 215 L.75| .0 | LS
245 | 145| 3.0 | 3.6 | 3.45| 3.65| 3.3 | 2.95| 2.0 | 1.8 | .0 | 195
2.05| .0 | 26 | 35 | 3.4 | 36 | 33 |31 | 21| 14| .0/ 20
2.0 | 1.8 | 2.45| 3.65| 3.45| 3.6 | 325 2.8 | 1.6 | 1.2 | .0 | 1.85
2.2 | L7 | 2.45| 3.65| 3.7 | 3.5 | 3.15| 2.85| 1.6 | 1.0 | .0 | 1.65
2.15| 1.9 | 2.6 | 3.7 | 37 | 3.5 | 33| 29 | 1.5 | 1.4 | .0 | 18
2.35| 2.3 | 2.6 | 3.65| 3.55| 3.5 | 31 | 27 | 1.4 | 13 0 | 22
21 | 22 | 25 | 3.55| 3.6 | 3.5 | 3.1 | 25 | 1.4 | 1.2 | .0 | 21
2.1 | 24 | 245| 3.6 | 3.7 | 35 | 3.0 | 245| 1.1 | 13 0| 195
2.3 | 20 | 2.8 | 3.55| 3.65| 3.45| 3.2 | 2.3 | 1.35| 1.4 | .0 | 2.0
2.05| 24 | 2.6 | 3.6 | 3.7 | 3.55| 3.1 | 23 | 1.5 | 15 0| 20
2.2 | 23 | 2.8 | 3.6 | 3.65| 3.45| 3.0 | 2.05| 1.6 | 1.55| .0 | 2.05
2.1 | 20 | 29 | 35 | 3.65| 3.45| 3.0 | 2.1 | 1.3 | 1.8 | .0 | 1.95
2.1 | 20 | 30 | 36 | 36 | 345! .0 | 20 | 1.7 | 1.4 0 | 125
2.15| 2.0 | 3.15| 3.65| 3.65| 3.4 | 2.95| 2.05| 1.5 | 12 0 | 14
2.1 .0 | 32|37 | 365| 83| 3.0 | 1.9 | 1.65| 1.3 .0 .9
2.2 | 225 3.3 | 3.7 | 3.6 | 3.35| 3.1 | 1.8 | 1.65| 1.6 | 1.7 | 2.2
2.2 | 2.35| 33| 3.7 | 36 | 33| 30 | 1.7 | 1.7 | 1.5 | 1.95| 2.3
2.3 |.......0 3.4 | 3.7 | 36 | 3.4 | 295 2.15| 2.2 | 145| 2.0 | 2.2
165 ... 3.6 | 3.7 | 3.6 | 3.45| 3.1 | 1.7 | 2.25| 1.45| 1.95| 2.3
1.8 |, 3.65 |....... 3.65 |....... 3.05| 15 |......| L4 [ 2.2
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Station rating table for Stanwlaus Water O'omptmys ditch near Knights Ferry, Cal., from
January 1 to December 31, 1905.

Gage | pyischarge. h(gigni. Discharge. hsia <. | Discharge.

Gage
height. | Discharge. || ‘peiof t

Feet. |Second-feet.| Feet. |Second-feet. ‘Feet. |Second-feet. Feet.. Second-feet.

1.00 2.5 1.70 14 240 | 40 3.10 9
1.10 3.5 1.80 4 -2:50 -4 3.20 8
1.20 5 1.90 20 2:60 50, 3.30 | 91
1.30° 6.5 2.00 | - 2 2.70 55 3.40 o7
1.40 8 2.10 28 2.80 61 3.50 - 104
1.50 10 2.20 2| 290 |- 67 3.60 11

1.60 12 2.30 | 36 —~— 3.00 73 3.70 118

.

Note.—The above table is based on 9 discharge measurements made during 1905. It is well defined
between gage heights 1 foot and 3.7 feet. Monthly estimates are included with those of Stamslaus River,
page —.

MISCELLANEOUS MEASUREMENTS IN STANISLAUS RIVER DRAINAGE BASIN,

Stanislaus River at Parrotts Ferry, Cal.—A measurement was made on this stream frcm
the downstream side of the wagon bndge at Parrotts Ferry on September 12, 1905, by
H. A. Campbell. )

Width, 35 feet; area, 138 square feet; mean velocity, 0.66 foot per second discharge,
* 91 second-feet. .

South Fork of Stanislaus.—A mea.surement was made on this stream on September 25,
1905, at trail crossing to Yancey’s ranch about 14 miles above its junction with the main
riverand about 3 miles north of Confidence, Cal. Measurement made by H. A. Campbell.

Width, 5 feet; area, 2.4 square feet; mean velocity, 0.40 foot per second; discharge, 0.96
second-feet.

Middle Fork of Stanislaus.—A measurement was made on this stream on September 26,
1905, at the bridge on the trail to McCormicks, about 5 miles above its junction with the
main river. Measurement made by H. A. Campbell. -

Width, 21 feet; area, 350 square feet; mean velocity, 0.24 foot per second; discharge, 84
second-feet. _ ' )

Griswald Creek.—This stream enters Stanislaus River about 2 miles above the mouth of
the Middle Fork. A measurement was made on September 26, 1905, at trail crossing, about

.5 miles above the mouth, by H. A. Campbell.

“Width, 6 feet; area, 5.4 square feet; mean velocity, 0.37 foot dlscharge, 2.0 second feet

Beaver Creek.—This stream enters Stanislaus River from the east.about 5 miles above
the mouth of the Middle Fork. A measurement was made on September 26, 1905, at the
trail crossing to the Calaveras big trees and about 5 miles above its junction with North.
Fork of Stanislaus River.. Measurement made by H. A. Campbell.

Width, 2.5 feet area, 2.8 square feet; mean velomty, 1.64 feet per second; discharge, 4.6
second-feet.

North Fork of Stanislaus River at Squaw Hollow, Cal.—A measurement was made about
75 yards upstream from trail bridge at Squaw Hollow on September 27, 1905, by H. A.

- Campbell. .

Width, 29 feet; area, 48 square feet; mean velocity, 1.60 feet per second; discharge, 77

second-feet. )
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MOKELUMNE RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN,

Mokelumne River drains an area of 657 square miles of the western slope of the Sierra
Nevada. It has numerous tributaries, the North, South, and Middle forks being the
most important. This stream heads well back in the main crest of the Sierra Nevada at
an elevation of 8,000 feet. . -

The formation is of granite with good soil covering and heavy timber growth on the
middle and higher elevations. On the lower elevations the slopes are less rugged and the
soil covering is of brush and scattering oak timber with large areas of cultivated land and
pasture. There are numerous small glacial lakes and moraines in the upper reaches of this

-basin. The precipitation varies from 25 inches on the lower to £0.inches on'the higher
elevations, where it falls in the form of snow, which melts in the early spring. The greatest
discharge usually occurs in April, May, and June. There is some artificial storage in this
basin, but not enough to have much effect on the discharge.

Several diversions are made for mining and power purposes within the drainage basin,
and this water is returned to the river above the gaging station, which is located at Clement,
a few miles above Lodi, Cal. '

MOKELUMNE RIVER NEAR CLEMENTS, CAL.

This station was established October 28, 1904, by O. W. Peterson. It is located at the
highway bridge, 1 mile north of Clements.

The channel is straight for 150 feet above and 500 feet below the gaging station. The
right bank is high and not subject to overflow. The left bank is subject to overflow when
the gage reads above 15 feet. The bed of the stream is composed of gravel and is subject
to slight changes. L

Discharge measurements are made from the downstream side of the bridge. The initial
point is on the end of the bridge near the right bank.

The gage is in two sections. The low-water section is an inclined rod nailed to posts

* driven in the ground, and the high-water section is a vertical rod nailed to a piie and near
the inclined rod. Both are on the right bank. During 1905 the gage was read by Allen
Gaskill. The bench mark is the head of a bolt driven in a pile, to which the upper section
of the gage is fastened; elevation, 9.60 feet above the datum of the gage.

A description of this station, with gage height and discharge data, is contained in Water-
Supply Paper No. 134, United States Geological Survey.

Discharge measurements of Mokelumne River near Clements, Cal., in: 1905.

Date. Hydrographer. Width. :ezi%o:f. vgoeca#y. hgizé %. ! clglrsg-e.
Feet. | Sq.ft. \Ft.persec. Feet. | Sec.-ft.
January 23..... 132 293 2.69 5.15 788
January 24.. ... 128 258 2.40 4.85 620
January 24. 128 250 2.38 4.79 596
January 30..... 121 191 2.01 4.28 384
February 9..... 126 259 2.39 4.87 620
February 15... R e 122 193 | - 227 . 431 438
February 20....|..... 16 1S 210 | 5624, 2.54 6.14 1,425
W. B ClaDPD . e eeeeeeaeaaaaens 248 1,238 3.06 9.00 3,788
.| 0. W. Peterson 130 .27 2.36 4.64 559
Peterson and Lee © 60 80 1.56 3.14 125
September 5...| C.H.Lee.......coceenane. R 58 79 1.27 3.13 100
November 29...|.....do................ S, 55 66 .86 2.90 57

'S
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Daily gage height, in feet, of M okelumne River near Clements, Cal., for 1905.

Day. Jan. | Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept. | Oct. |'Nov. | Dec.
| 5.0 | 48| 54 |-6.05| 7.5 1 7.65| 43 | 3.2 | 33 | 3.4 | 3.25| 3.25.
|-455| 7.55| 5.45| 6.2 | 7.0 | 7.45| 43 | 3.3 | 3.3 | 325| 3.2 | 3.1

45 | 58 | 55 | 63 | 69 | 7.15| 41 | 33 | 3.25| 3.3 | 3.25| 3.1
~ 4.4 | 535 5.65| 6.45| 6.65| 6.9 | 40 | 3.3 | 3.3 | 3.25| 3.1 | 3.0
415| 6.55| 56 | 6.7 | 6.5 | 6.6 | 3.8 | 32 | 3.3 | 3.3 | 3.1 | 2.9
43 | 57 | 57 |68 | 6.4 | 68 | 3.8 | 3.25| 3.3 | 3.3 | 3.1 | 2.95
41| 53 | 55 | 69| 66 | 7.1 | 38 | 315 33 | 345 3.1 | 3.1
41 | 5.0 | 56 | 7.05| 6.9 | 7.05| 4.05| 3.3 | 3.35| 3.4 | 295| 3.1
43 | 49 | 5:45)| 6.85| 6.55| 7.0 | 3.65| 3.25| 3.3 | 3.25| 3.0 | 3.05
43 | 465 545| 7.00| 6.4 | 7.15| 3.6 | 3.3 | 3.3 | 3.35| 2.95| 3.0
4.1 | 465( 5.5 | 6.6 | 6.3 | 7.55| 3.7 ['3.2 | 3.2 | 3.3 | 295| 3.0
41 | 45| 5.45| 6.25| 6.3 | . 7.75| 3.6 | 3.3 | 3.3 | 3.35| 295 3.1
415| 45 | 6.1 | 6.25| 6.25| 7.75| 3.65| 3.2 | 3.3 | 3.35| 2.9 | 3.05
415 | 455 | 6.15| 6.45| 6.2 | 7.1 | 3.45| 29 | 3.35| 3.15| 295 3.1
4.2 | 4.35| 555| 6.6 | 7.4 | 6.95| 3.45| 3.35| 3.35 | 3.15| 2.85| 3.05
47 | 44 | 56 | 6.75) 8.25| 6.85| 3.35| 3.3 | 3.3 | 3.25| 2.85| 3.05
4.3 | 4957 6.2 | 6.35|10.55| 6.65| 3.3 | 3.3 | 83 | 3.25] 28 .| 3.1
4.25| 49| 655| 6.9 | 9.0 | 65 | 33 | 3.35( 3.35| 3.05| 2.8 | 315
4.35| 48| 7.05| 6.8 | 88| 6.25| 3.3 | 3.4 | 3.35| 3.2 | 28| 3.15
44 | 58 | 7.3 | 6.35| 8.8 | 6.15| 3.3 | 3.25| 3.35| 3.1 | 29 | 32
445| 5.5 | 6.85| 6.05| 8.85| 6.0 | 3.3 | 3.25| 3.35| 3.05| 3.05| 3.3
445 | 5.25| 6.65| 6.05| 8.25| 5.75| 3.3 | 3.25| 3.4 | 3.0 | 2.8 | 3.35
5.0 |.515| 6.3 | 6.25| 7.9 | 5.45| 3.3 | 3.25| 3.35| 29 | 2.9 | 3.3
48| 51 | 6.55| 6.7 | 8.65| 535| 3.3 | 3.25| 3.4 | 2.95| 295 3.2
46 | 5.25| 6.5 | 7.25| 86 | 49 | 33 | 3.3 | 33 | 3.1 | 2.8 3.0
4.55| 5.45| 6.3 | 7.6 | 8.95| 5.1 | 3.25| 3.35| 3.35| 3.0 | 285 2.95
445 555| 6.9 | 83 | 7.35| 4.9 | 3.2 | 3.35| 3.35| 32 | 3.2 | 3.05
42 | 53| 645| 83| 7.1 | 475 | 3.2 | 33 | 3.35| 3.15| 3.25 | 3.1
4.25 [....... 6.8 | 84 | 7.45| 4.65| 3.15| 3.25| 3.35| 3.0 | 3.3 | 3.1
4.3 [....... 6.4 | 815| 7.45| 4.4 | 3.15| 3.3 | 3.45| 3.05| 3.15| 3.1
4.35 |....... 6.2 |....... 76 |eeen... 3.2 | 335 ....... 3.15 |....... 3.15

Station rating table for-' Mokelumne River near Clements, Cal., from January 1 to December 31,
. 1

hgiz et: Discharge. h(e}iz % Discharge. hgiz %_ Discharge. hg'iz S | Discharge.

Feet. |Second-feet.|| Feet. Secomd—feet Feet. |Second-feet.|| Feet. |Second-feet.
3.00 78 4.30 391 5.60 1,059 6.90 2,000
3.10 96 4.40 427 5.70 1,1‘24 7.00 2,080
3.20 115 4.50 - 465 5.80 1,191 . 7.20 2,240
3.30 134 4.60 506 5.90 1,260 7.40 2,400
3.40 154 4.70 550 6.00 1,330 7.60 2,560
3.50 . 174 4.80 597 6.10 1,400 7.80 2,730
3.60.- 195 490 647 6.20 1,475 8.00 2,900
3.70- 218 5.00 . 700 6.30 1,550 8.20 3,070
3.80 . 242 5.10 . 755 6.40 1,625 8.40° 3,250
3.90 268 5.20 812 6.50 1,700 8.60 3,430
4.00 295 5.30 871 6.60 1,775 8.80 3,610
4.10 325 5.40 932 6.70 -1,850 9.00 3,800
4.20 357 5.50 995 6.80 1,925

Nore.—The above table is based on 12 discharge measurements made during 1905.

It is well

defined between gage heights 2.9 feet and 6.2 feet. The table has been extended beyond these limits,

being based on 1 measurement at 9 feet gage height.
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Estimated monthly discharge of Mokelumne River near Clements, Calif., for 1905.

[Drainage area, 642 square miles.]

Discharge in second-feet. Run-off.
Total in

Monh. . Maximum. | Minimum. | Mean. acre-feet. Sescq-ffﬁlle)er D]ggﬁ}elsm

700 325 428 26, 320 . 667 . 769
2,520 409 853 47,370 1.33 1.38
2,320 932 1,410 86, 700 2.20 2.54
3,250 1,365 1,959 116, 600 3.05 3.40
5,260 1,475 2,547 156, 600 3.97 4.58
2,688 427 1, 665 99,070 2.59 2.89

391 106 188 11,560 .293 .338

154 60 128 7,870 .199 .229

164 115 139 8,271 .217 .242

164 60 114 7,010 178 | .205

134 43| 794 4,725 124, 138

144 69 970 5,964 .151 174
5,260 43 801 578,100 1.25 16. 88

NORTHERN PACIFIC OCEAN DRAINAGE BASIN.

RUSSIAN RIVER DRAINAGE BASIN.
MISCELLANEOUS MEASUREMENTS,

The following is a list of miscellaneous discharge measurements made in Russian River
drainage basin during 1905:

Russian River at Calpella, Cal.—A measurement-of this stream was made on September
21, 1905, one-fourth mile east of Calpella and about 3 miles above mouth of East Fork of
Russian River by R. S. Hawley.

Width, 6 feet; area, 1.6 square feet; mean velocity, 0.75 foot per second discharge, 1.2
second-feet.

East Fork of Russian River near Ukiah, Cal.—A measurement of this stream was made
September 21,1905, one-fourth mile above its junction with Russian River by R. S. Hawley.

Width, 10 feet; area, 4.6 square feet; mean velocity, 0.48 foot per second; discharge,
2.2 second-feet.

Russian River at Preston, Cal.—A measurement of this stream was made September 22,
1905, 1 mile above Preston, Cal., by R. S. Hawley.

Width, 23 feet; area, 9.8 square feet; mean velocity, 1.05 feet per second; discharge,
10.3 second-feet. )

EEL RIVER DRAINAGE BASIN.

MISCELLANEOUS M!a}ASUREMENTS.

The following is a list of miscellaneous discharge measurements made in Eel River
drainage basin during 1905:

South Eel River at Hearst, Cal.—This stream is tributary to the Eel River from the
south. A measurement was made 600 feet below the Hearst bridge on September 19,
1905, by R. S. Hawley.

Width, 20 feet; area, 7.6 square feet; mean velocity, 1.25 feet per second; dlscna,rge,
9.5 second-feet.
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Middle Eel River at Covelo, Cal.—A measurement of this stream was made September
19, 1905, at the road crossing between Willets and Covelo about 7 miles above its junction
with South Eel by R. S. Hawley.

Width, 34 feet; area, 12.2 square feet; mean velocity, 0.57 foot per second; discharge,
7.0 second-feet.

Middle Eel River at Laytonville, Cal.—A measurement of this stream was made Sep-
tember 20, 1905, 50 feet above its junction with South Eel River by R. S. Hawley.

Width, 18 feet; area, 22 square feet; mean velocity, 0.36 foot per second; dJscharge,
8.0 second-feet.

Eel River at Laytonville, Cal.—A measurement of this stream was made September 20,
1905, 50 feet below the junction of Middle and South Eel rivers by R. S. Hawley.

" Width, 20 feet; area, 16 square feet; mean velocity, 1.69 feet per second; discharge,
27 second-feet.

South Eel River at Laytonwville, Cal—From the difference of the measurement made
below the junction of the Middle and South Eel and that made on Middle Eel above on
September 20, 1905, the discharge of South Eel at the junction is 19.2 second-feet.

-

KLAMATH RIVER DRAINAGE BASIN.
LINK RIVER AT KLAMATH FALLS, OREG. a

This station was established May 15, 1904, by J. H. Lewis: It is located at the county
bridge at Klamath Falls, Orep., 13 miles below the outlet of Klamath Lake.

The channel is straight for 400 feet above and below the station. The current is swift;
the fall in the 1} miles between the lake and the gaging station is about 70 feet. The

right bank is low and wooded, but not liable to overflow. The left bank is high and rocky. -

The bed of the stream is composed of gravel, free-from vegetation, and subject to some
change. There is but one channel at all stages. One irrigation. ditch takes water from
the river on the left bank about three-fourths mile above the station. Driftwood from a
sawmill above the station collects around the bridge piers and interferes materially with
the accuracy of measurements. A short distance below the gaging station the river dis-
charges into alake of considerable size. At flood stages the velocity is checked by water
backing up from the lake below, which has a tendency to give decreased velocities with
high gage readings. Gage heights may be affected by wind piling up the water of the
upper and lower lakes. -

Discharge measurements are made from the upstream side of the bridge. The initial
point for soundings is the first vertical rod supporting the floor beam at the left end of the
bridge, upstream side.

A staff gage is fastened vertically to the plank bracing between steel caissons near the
left bank. During 1905 the gage was read once each day by G. H. Woodbury. Bench

marks were established as follows: (1) A 30-penny nail driven into the floor beam over -

the gage; elevation, 12.50 feet. (2) The center of a cross cut in the first sandstone above
the ground in the southwest corner of the foundation of the Linkville Hotel; elevation,
1588 feet. Elevations refer to the datum of the gage.

Gage heights and discharge measurements taken at this station in 1904 are contamed
in Water—Supply Paper No. 134, United States Geological Survey.

e This station was known as Klamath River at Klamath Falls, Oreg., in report for 1904.

B



-

KLAMATH RIVER DRAINAGE BASIN.

Diécharge measurements of Link River at Klamath Falls, Oreg., in 1905.

227

Area of

Date. Hydrographer. Width.| section. velllf)%?f?y. hgiz t. clgisg-e.
Feet. 8q. ft. |Ft.persec.| Feet. Sec.-ft.
January 4..... 282 1,571 1.82 4.05 2,862
January 17.... 282 1,570 1.76 4,10 ' 2,768
January 17 .... 282 1,571 1.83 4.10 2,872
January 17.... 282 1,571 1.67 4.10 2,627
February1.... 287 1,660 - 2.01 4.30 3,338
February 13 ... 288 1,683 1.78 4.50 2,994
February 17 ... 288 1,648 1.70 4.40 2,802
March2....... 288 1,642 1.82° 4.40 2,984
April12........ 290 1,733 2.10 4.49 3,645
June5......... 279 1,494 1.56 3.88 | 2,324
June20........ 277 1,410 1.28 3.59 1,800
June 28 ... ..... 283 1,354 112 3.40 1,517
July 11 ........ 297 1,280 1.15 3.14 1,466
July18........ 272 1,234 .86 2.97 1,063
July 28 ........ 270 1,178 .89 | 2.80 | 1,049
August7...... 267 1,162 .90 2.63 21,041
August 14..... 267 1,146 .93 2.59 1,066
August16..... W. B. Clapp and C. T. Darley.. 267 1, 1871 .93 2.60 1,104
September 7...| C. T. Darley........oceumeeuenn-... 267 1,141 .90 2.58 1,032
September 16.. 28| 1,155 .93 2.58 1,073
November 2. .. 272 1, 2541 1.02 2.90 1,283
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STREAM MEASUREMENTS IN 1905;' PART ‘XIIIL

Daily gage height, in feet, of Link River at Klamath Falls, Oreg., for 1905.

Nore.—The above table is applicable only for open-channel conditions.

discharge measurements made during 1904-5. - Itis not very well defined.

Day. Jan. | Feb. | Mar. | Apr. | May. | June..| July. | Aug. | Sept. | Oct. | Nov. | Dec.
41 42| 44| 45 | 42 | 395 3.45| 279 26 | 27 | 28| 3.2
41| 44| 44| 45 | 42 |38 345] 2.75| 2.6 | 265| 2.8 | 3.3
41" 44| 44| 45| 42 | 3.85| 3.3 |-2.7 | 2.58| 2.7 | 281 3.2
41| 44| 44) 45 | 42| 39 |33 | 2.67| 26 | 2.7 | 2.84] 3.2
41| 45| 44| 45 | 42 | 3.8 325| 2.67| 2.58| 2.9 | 2.8 3.2
41| 45| 44| 45 | 42 | 3.8 | 3.3 | 267 2.6 | 29 | 2.8 3.2
41| 44| 44| 45 | 42 | 38| 3.2 | 2.5 | 2.58| 2.95| 2.8 | 3.2
41| 44| 44| 45 | 42 | 3.88( 3.2 | 2.63| 2.58| 2.7 | 2.99| 3.23
41| 44| 44| 45 | 42 | 3.8 |a3.25| 2.6 | 2.58| .29 | 2.99| 3.24
41| 45| 44| 45 | 42 | 38 | 3.25| 2.6 | 2.62| 2.8 | 298| 3.28
41| 45| 44| 45 | 42 | 3.8 |e3.25| 2.50| 2.63| 2.75| 2.99| 3.2
411 45| 44 45 | 42} 378 (a3.2 | 2.6 | 258 28 2.9'] 3.2
41| 45| 44| 45 | 42 | 3.75| 3.2 | 2.6 | 2.58| 2.8 | 2.95| 3.27
41| 45| 44| 45 | 42 | 37 | 31 | 250 2.6 | 2.8 | 2.95| 3.24
41| 45| 44| 45 | 41 | 36 | 3.05| 2.6 | 2.6 | 2.7 | 2.95| 3.34
41| 45| 44| 45 | 41 | 3.7 [e3.0 | 2.6 | 2.55| 2.8 | 2.9 | 3.26
"41| 44| 44| 45| 41 | 3.62| 2.9 | 260| 2.5 | 2.8 | 29 | 3.33
41|, 44| 44| 445 405|e3.61 2.0 | 2.63| 2.55| 2.8 | 29 | 332
41| 44| 44| 44| 405| 36 | 3.0 | 26 | 26 | 28 | 3.2 | 33
41| 44| 44| 44| 405| 359| 29 | 2.6 | 2.6 | 2.85| 3.1 | 3.26
41| 44] 44| 435| 40 |e355| 2.9 | 2.6 | 2.6 | 2.8 | 3.3 | 3.27
41| 44| 44] 435| 40 | 35 | 295 2.6 | 2.58| 279 3.2 | 3.33
. 41| 44| 44| 435| 40 | 3.5 | 28| 26 | 2.6 | 2.8 | 3.15| 3.3
D7 I 42! 44| 44| 43| 40 | 35 | 2.8 | 2.6 | 2.68| 2.8 | 3.1 | 3.32
. S 42| 44| 44| 43 | 40 | 3.4 |e2.85| 2.6 | 2.55| 2.81| 3.2 | 3.20
b 42] "44| 44| 43 | 40 | 3.4 |e2.85| 2.7 | 2.58| 2.8 | 3.25| 3.35
D U 42! 44| 44| 43 | 40 | 3.4 |028 | 28 | 2.6 | 2.8 3.15| 3.36
2Beeniieannnns 41| 44| 45| 42| 40 | 3.4 |02.8 | 2.6 | 2.62| 2.88| 3.15| 3.33
. T 424....... 46| 425| 4.0 | 3.4 | 278 2.6 | 2.65| 2.88| 3.4 | 3.4
L 420 45! 425| 3.95| 3.35| 2.79| 2.65| 2.65| 2.81| 3.2 | 3.53
3l...... Meeenn 424 ... 4.5 cu.... 3.95 |..cc.n 2.78| 255 |....... 2.9 Joennnn 3.53
o Estimated.
Station rating table for Link River at Klamath Falls, Oreg., from May 15, 190}, to December
o L 31, 1905. . : .
hg’é:‘ Discharge. hgi; % |Discharge. 'hgi; © | Discharge. hﬁ’i"é ¢ - | Discharge.
Feer. |Second-feet.| Feet. |Second-feet.||  Feet. |Second-feet.|. Feet. |Second-feet,
2.50 985 3.60 1,920 4.70 3,580 .5.80 5,790
2.60 1,035 3.70 2,045 4.80 3,770, 5.90 6,020
2.70 1,090 3.80 - 2,175 4.9 | . 3,90 6.00 6,250
2.80 1,150 3.90 2,310 5.00 4,150 6.20 6,710
2.9 1,220 4.00 2,450 5.10 4,340 6.40 7,180
3.00 1,300 4.10 2,590 5.20 4,530 6.60 7,660
3.10 1,390 4.20 2,740 5.30 . 4,730 6.80 8,140
3.20 1,485 4.30 2,900 5.40 4,930 7.00 8,640
3.3 | 1,585 4.40 - 3,060 5.50 5,140 7.20 . 9,140
3.40 1,690 4.50 3,230 5.60 5,350
3.50 1,800 4.60 8,400 5.70 5,570

It is based on iwenty-eight

i
b
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. Estimated monthly discharge of Link River at Klamath Falls, Oreg., for 1904 and 1905.

. Discharge in second-feet. Total in
Month. Maximum. | Minimum. | Mean. | 2cre-feet.

9,015 8,140 8,640 291, 300

8,140 5,245 6,740 401, 100

5,140 3,060 4,123 253, 500

2,980 1,860 2,336 143, 600

September 1,800 1,535 1,662 98, 900
[0767776) T3 SR 1,745 1,585 1,686 103, 700
November.......ccococoaane . s 1,982 1,745 1,837 109, 300
DECEIMDET . - - o e ee et et e e ee e 2,520 1,860 2,185 134, 400
TS o753 5 (oL RN PR PRI R, - 1,536,000

1905, * .

L% 4 L0 2,740 2,590 2,624 | 161,300
February.... 3,230 2,740 |. 3,103 172,300
3,400 3,060 3,087 189, 800

3,230 2,820 3,106 184, 800

2,740 2,380 2,597 159, 700

2,380 1,638 2,004 119, 200

1,745 1,138 1,363 83,810

1,144 985 1,051 64,620

September.. . 1,062 985 1,033 61,290
October. . ... 1,260 1,062 1,159 71,260
November-..... .- 1,690 1,150 1,330 79,140
December. . ..ot iiiiiiiiiaee e 1,860 1,485 1,587 100, 800
The year «..cceceiviaeananananaloaoa feceenacaes 3,400 985 2,004 1,448, 000

KLAMATH RIVER AT KENO, OREG.

This station was established August 13, 1904, by T. H. Humphreys. It is located one-
fourth mile below the county bridge at Keno, Oreg.

The channel is straight for one-fourth mile above and below the station. The current is
sluggish at low and moderate at high stages. Both banks are low, clean, and liable to over-
flow. The bed of the stream is composed of bowlders. An up or down stream wind piles
up the water near the gage on account of the low velocities.

Discharge measurements are made by means of a cable and car one-fourth mile down-

stream from the bridge. The initial point for soundings is at the cable support on the right
bank.
A staff gage is fastened vertically to the downstream side of the second bent from the left
end of the bridge. During 1905 the gage was read once each day by S. Padgett. Bench
marks were established as follows: (1) The top of projecting cap of bridge bent to which the
gage is nailed; elevation, 16.80 feet. (2) A 60-penny nail driven into the south gatepost
on the west side of the road 58 feet from the south end of the bridge; elevation, 18.85 feet.
Elevations refer to the datum of the gage.

Gage heights and discharge measurements taken at this station in 1904 are contained in
Water-Supply Paper No. 134, United States Geological Survey.
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Discharge measurements of Klamath River at Keno, Oreg., in 1905.

Date. Hydrographer. width. | Area of ve]%o%ai‘?y.' h(e*i‘; e dgifg‘e.

Feet. | Sq.ft. [Ft.persec. Feet. Sec.-ft.
January 10.... 407 3,800 0.68 13.00 2,590
January 23. ... - 420 3,794 77| 13.30 12,930
January 30. ... 420 3,804 76 13.20 2,875
February 9. 425 3,700 .80 13.25 2,975
February 18. 428 3,838 .83 13.30 3,192
March 3. .. 432 3,850 .82 13.30 3,145
March31...... 425 3,828 .83 13.32 3,159
April13....... 425 3,760 .80 13.28 3,015
May 17........ 427 3,687 .73 13.03 2,676
June19........ 410 3,545 .59 12.68 2,102
July 14........ 407 3,348 .43 12.20 1,445
August14. ... 402 | 3,129 37 11.80 1,146
August 31.. 404 3,221 .29 1175 924
November 3. .. 409 | 3,325 .20 | 12.00 680
December 3.... 410 | 3,390 25|  12.28 851

Daily gage height, in feet, of Klamath River at.Keno, Oreg., for 1905.

‘Day. Jan. | Feb. | Mar. ! Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
12.9 | 13.2| 13.37 13.4| 13.2| 13.0| 12.5| 119 | 118 | 1.9 12.1| 12.3
129 13.2| 183 | 13.4| 182 13.0| 124 | 1.9 | 11.8| 119 | 12.1| 123
13.0 | 13.3| 13.3 ! 13.4 | 13.2| 13.0| 12.4| 11.9| 11.8| 119 | 12.1| 12.3
13.0| 13.3| 13.3 | 13.4| 13.2| 13.0| 12.4| 11.9| 11..8| 1.9 | 121 | 12.3
13.0| 13.3| 13.3 | 13.4| 13.2| 13.0| 12.4| 1L9| 1.8 | 1L.9| 121 | 12.3
18.0| 18.3| 13.3| 13.4| 13.2| 129|123 | 1L8| 1L8| 1L9| 121 | 12.3
13.0| 13.3| 13.3' 13.4| 13.2| 12.9| 123 11.8| 118 | 11.97| 12.1| 123
13.1| 13.3| 133 13.4| 131 129 12.2| 11.8| 11.8| 11.9| 12.1| 12.4
13.1] 13.3| 13.3) 13.4| 181! 12.9| 12.2| 1L8| 11.8| 1L.9| 12.1| 12.4
13.1| 13.3| 13.3 | 13.4| 13.1| 12.9| 122 | 11.8| 18| 1L9| 12.1| 12.4
1B.1| 13.3| 133 13.4| 131 | 12.9| 12.2| 1.8 1.8 | 11.9| 121 | 12.4
13.1) 13.3] 13.3! 13.3] 13.1| 12.8| 12.2| 1.8 | 11.8| 1.9 | 12.1| 12.4
13.1| 13.3| 13.2| 13.3| 13.1| 12.8| 12.2| 11.8| 11.8 | 1.9 | 12.1| 12.4
13.1| 13.3| 13.2| 13.3| 13.1| 12.8| 12.2| 1187 1.8 19| 12.1| 12.4
13.1| 13.3| 13.2| 13.3| 13.1| 12.7| 12.2| 11.8| 11.8| 1.9 | 12.1| 12.4
13.1| 13.3| 13.2| 13.3| 13.1| 12.7| 12.2| 1L8| iL8| 11.9| 12.2| 12.4
8.1 13.3| 13.2| 13.3| 13.0| 127 12.2| 11.8| 118 | 12.0| 12.2| 12.4
©13.1| 13.3| 13.2| 13.3| 13.0| 12.7| 12.2| 1L8| 118 12.0| 12.2| 12.4
13.1| 13.3| 13.2 | 13.2| 13.0| 12.6 | 12.1| 11.8| 1.8 | 12.0| 12.2 | 12.4
13.1| 133 132 132 130 126 121 | 118| 11.8| 12.0| 12.2| 124
131 133 132 132 130 126 121 18| 118| 12.0| 12.3| 12.4
13.1| 13.3| 13.2| 13.2| 13.0| 12.5| 12.1| 11.8| 11.8| 12.0| 12.3| 12.4
13.3| 13.3| 13.2| 13.2| 13.0| 12.5| 12.1| 11.8| 1L8| 12.0| 12.3| 12.4
1.1 13.3| 13.2| 13.2| 13.0| 12.5| 12.1| 1.8 | 1.8 | .12.0| 12.3| 12.4
13.1| 13.3| 13.3| 13.2| 13.0| 12.5| 12.0| 11.8| 1.8 | 12.0| 12.3| 12.4
13.1| 13.3| 13.3| 13.2| 13.0| 12.5| 12.0| 11.8| 118 | 12.0| 12.3| 12.4
13.1| 13.3| 13.3| 13.2| 13.0| 12.5| 12.0| 11.8| 11.8| 12.0| 12.3| 12.5
13.2| 13.3| 13.4| 13.2| 13.0| 12.5| 12.0| 11.8| 11.8| 12.1| 123 | 125
13.2 |....... 13.4| 13.2| 13.0| 125 12.0| 1.8 | 1.9 | 12.1| 123 12.5
13.2 |-oeenn. 13.4] 13.2] 13.0| 125 1220 11.8| 11.9| 121 | 123 | 125
13.2 |-...... 13,4 {eeeen.. 13.0 ....... 1.9 | 11.8 |o...... 12.1 [eenln 12.5

|
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Station rating table for Klamath River at Keno, Oreg., from May 31, 190}, to December 31, 1905.

7 1
hgiz ¢ | Discharge. i h(e}ig . | Discharge. | h(e}i‘; ¢ | Discharge. h(e}i‘é ¢ |Discharge.
Feet. Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet|| Feet. Secomd-fect.
11.60 900 12.60 1,960 13.60, 3,730 14.60 6, 590
11.70 970 12.70 2,100 13.70 3,960 14.70 6,940
11.80 1,050 12.80 2,250 13.80 4,200 14.80 7,300
11.90 1,140 | 12.90 2, 4C0 13.90 4, 460 14.90 7,670
12.00 1,240 || 13.00 2, 560 14.00 4,730 15.00 ‘8,050
12.10 1,350 | 13.10 2,730 14.10 5,010 15.10 8, 440
12.20 1,460 13.20 2,910 | 14.20 5,300 15.20 8,840
12.30 1,580 ' . 13.20 3,100 || 14.30 5,600 15.30 9,250
12.40 1,700 || 13.40 3,300 1 14. 40 5,920
12.50 | 1,80 || 13.50 3,510 ‘ 14.50 6,250

Note.—The above tableis applicable only for open-channe! conditions. It is based on 22 discharge
measurements made during 1904-5. It is well defined between gage heights 12.2 feet and 13.3 feet.

Estimated monthly discharge of Klamath River at Keno, Oreg., for 190} and 1905.

Discharge in second-feet. .
Month. X ) ___| Totalin
o Maximum. | Minimum, | Mean. | 2cre-feet.

8,440. 5,300 7,076 421,100

5,300 3,300 4,177 256, 800

3,100 2,100 2,513 154,500

September. . ; 2,100 1,700 1,778 105, 800
(073701 ¢T3 o 1,830 1,700 1,775 109, 100
NOVember. ......ooeeeeeeenanen.. e 2,100 1,960 2,007 119,400
December. . ... edeiiaeeaaaaaaaas 2,400 2,100 2,235 137,400
The Period. . ... eeieececee e e } 1, 304, 000

3,100 2,400 2,716 167,000

3,100 2,910 3,086 171,400

3,300 2,910 3,052 187,700

3,300 2,910 3,007 184,200

2,910 2,560 2,688 165, 300

2,560 1,830 2,157 128, 400

1,830 1,140 1,436 88,300

1,140 1,050 1,065 65,480

September. ... ..........oiooiiiieilii i 1,140 1,050 1,056 62,840
October. ............. s e 1,350 1,140 1,203 73,970
November. ........o.cocoiiiiiaian.. cececmmaseenenaas = 1,580 1,350 1,445 85,980
December 1,830 1,580 1,694 104, 200
THE JOAT -« « « e ee e eaeene 1 3,300 1,050 2,058 | 1,485,000

| i
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SYOAN RIVER NEAR SILVERLAKE, OREG.

This station was-established May 2; 1905, by Ivan Landes. It is located about 30 miles -

south of Silverlake, Oreg., in sec. 19, T.' 32 S., R. 14 E.

The channel is straight for about 20 feet above and 150 feet below the station. The
current is swift. The right bank is high, rocky, and clean and does not overflow. The
left bank is low, clean, and subject to overflow at extreme high stages. The bed of the
stream is of rocks, gravel and sand, free from vegetation, and permanent. There is but
one channel at low and two channels at high stages.

" Discharge measurements are made from a private bridge. The 1n1t.1al point for soundmgs
is at the west end of the bridge.

A staff gage is fastened vertically to a bent of the bridge. Dunng 1905 the gage was
read by O. F. Griffith and J. S. Wakefield. The bench mark is a marked point of rock on

.the right bank a short dlstance upstream from the bndge, elevs,tlon, 6.79 feet above the

datum of the gage.

. Discharge measurements of Sycan River near Silverlake, Oreg., in 1905. .

Width Area of Mean Ga, Dis-

Date. : Hydrographer. *| section. | velocity. | height. | charge.
Feet. || Sq.ft. |Ft. per sec. Feet. Sceft.
March 16......| Tvan Landés.......... eereeiee| 2| 21 13| 240

. April10.l...f.... do... 30| 46 2.36 3.05 | 110
May 2... B L T 56| .03 1.76 3.45| 163
June 12. S [ YRR . 52 4 156|232 69
July 30.........| Landes and King....... . 19 11.9 .86 1.27 ' 10.2
October 3...... Ivan Landes.........coce..ouieo.| 14 149 .36 1.70 . 5.4
November 7....}..... Lo 12 7.1 .85 112 6.0

Daﬂy gage height, in feet, of Sycan River, near Silverlake, Oreg., for 1905.

Day. Ma.y. June.|July.| Aug. (Sept. | Oct. Day. May. [June.|July. | Aug. | Sept.| Oct.
2.6 (1.8 |1.25| 1.4 |...... 17....... .. 35 [215]1.45|1.0 |1.75| 1.8
2.6 (1.8 |1.25] 1.4 1.7 18..ceene. 3.4 |2.05|1.45|1.05 | 1.8 1.8
2.6 (17511 | 1.5 1.85 || 19......... 3.3 |22 |e1.3 |1.05|1.8 1.7
3.0 | 1.75 | 1.15 | 1.5 1.7 20.........034 |21 |1.35|1.1 |1.75| 1.85
3.1 | 1.7 .8 | 1.5 1.8 21......... 2.9 120 |14 |11 ['1.75} 1.7
3.1 | L7 .8 | 1.55] 1.8 22........./3.0 [ 1.8 |14 |1.15 1.75 | 1.7
3 2 | 1L7°| .8 |15} 2.0 23 ......... 3.1 119 |14 |1.15|1.75 | 1.8
130 |16 | .8 |155| 1.9 f|2¢........030 |19 |14 |L2 |L75| 185
3.0- | 1.6 .8 | 1.6 1.8 2~5'.‘ ........ 2.9 |19 |1.3 |1.25|1.75.| 1.85
10.......... 3.35 {02.5 | 1.5 .8~1.65 1.7 || 26......... 3.2 |1.951.25 | 1.25 | 1.75 |- 1.85
b ) D 133524 |15 .8 | 1.7 1.7 27 ... 3.5 119 |1.25{1.3 |20 1.85
12.......... 3.3 {23 | 1.5 .8 | 1.7 1.8 || 28......... 3.1 ({19 (12513 |1.9 1.7
2.4 | 1.5 8 |17 L7 ({29......... 2.9 [1.8|1.25|1.35|1.8 [......
2.6 (1.5 |10 [1.75| 1.7 30......... 2.8 | 1.851.25 13518 |......
2.4 (1.5 |1.0 [1.75] 1.65 | 3l......... 2.7 feeennn 1.25 1.4 | 1.8 |......
2.2 |15 |10 [1.75] 1.8 ’

¢ Water turned into ditch. .




KLAMATH RIVER DRAINAGE BASIN. 233

LOST RIVER NEAR CLEAR LAKE, CAL,

This station was established September 1, 1904, by T. H. Humphreys. It is located .
about 2 miles downstream from Jessie D. Carr’s Clear Lake dam, a short distance below -
the dam site for Clear Lake reservoir, about 20 miles from Tule Lake post-office, Cal.

The channel is straight for about 150 feet above and below the station.” The current is
swift. Both banks are high, rocky, and clean. There is a flood plain about 150 feet in
width along the left bank. The bed of the stream is composed of rock, gravel, and soil.
The channel contains a considerable growth of tules during the spring and summer months.

Discharge measurements are made during flood stages by means of a cable and car, and
at low stages by wading. The initial point for soundings is the left-bank end of the cable.

A gage is painted on the vertical rock cliff on the right bank. November 4, 1905, an
automatic water-height register was installed for recording gage heights. The bench
mark is a mark on the rock to which the léft end of the cable is anchored; elevation, 16.62
feet above the datum of the gage.

Gage heights and discharge measurements taken at this station in 1904 are contained
in Water-Supply Paper No. 134, United States Geological Survey.

Discharge measurements of Lost River near Clear Lake, Cal., in 1905.

Date. Hydrographer. Width. ;Aeg%?o?nf. vgl[:(g?y. h(e}iz' ei:. c}glrsg-e.

. Feet. | Sq.ft. |Ft.persec. Feet. Sec.-ft.
January 26. ... 102 92 175 6.30 161
February 3. ... 130 196 2.31 7.20 453
February 7.... 100 104 2.08 6.39 216
February 24. .. 98 [ 177 6.01 124
March 7....... 102 102 1.92 6.35 196
March 13...... 110 115 2.19 6.50 252
April3........ 130 203 2.64 7.30 535
April 8........ 92 85 2.05 6.24 174
April 28....... 14 12.8 1.88 5.26 24
June2......... 9.5, 8.8 .90 5.00 7.9
September 11.. 10 8.8 .66 5.02 5.8
October 30..... 16 10.1 .75 5.10 7.6

IRR 177—06——16 : N
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Daily gage}wight, in feet, of Lost ‘River near Clear Lake, Cal., for 1905.

Day. Jan. | Feb. {'Mar. - ,'Api'. May; June. J\ily. A;Jg. Sept..| Oet. | Nov. | Dec.
S DO B4 | 7.3 6.3 6.9 | 53 | 5.0 5.1 | 515
54 | 7.8 62|75 | 53 | 50 5.1 | 515
5.4 | 7.3 63| 7.2 | 5.2 | 505 5.1 | 5.2
5.4 | 7.1 63| 69 | 5.2 | 51 5.1 | 5.2
5.4 | 6.8 | 6.4 6.7 | 51 | 515 51 | 5.2
5.4 | 6.5 6.3 6.6 | 51 | 52 51 | 5.2
54 | 6.3 6.5| 6.4 | 5.15| 535 5.1 | 5.2
5.4 | 6.1 6.4| 6.2 | 5.2 | 5.6 5.1 | 515
54 | 58 | 63| 6.0 | 52 | 5.9 5.1 | 5.15
5.4 | 56 6.2 58 | 52 | 58 5.1 | 5.15
54 | 52 | 62| 57 | 53 | 57 5.1 .| 5.15
5.4 | 6.05| 63| 5.8 | 54 | 56 5.1 | 5.15
54 | 6.95| 65| 57 | 53| 5.4 - 5.1 | 515
5.6 | 6.9 62| 55 | 53 | 525 5.1 | 5.15
5.8 | 6.7 6.1| .55 | 525 5.1, 51| 515
60 | 6.2 | 63| 55| 52 | 50 5.1 | 5.2
6.25| 5.6 6.9 56 | 515| 5.0 5.1 | "5.2
63 | 55 1 67| 56 ! 51| 50 5.1.| 52
6.3 | 58 | 6.3 57 | 505 5.0 5.1 | 5.2
6.3 | 6.4 | 6.4| 55 | 505| 5.0 5.2 | 5.2
6.35 | 6.3 6.6| 5.5 | 50 | 50 5.15| 5.2
64| 62| 69| 55 | 50 | 50 5.15 | 5.2
6.4 | 6.0 | 69| 545 50 | 50 5.15| 5.2
6.45| 6.1 | 65| 54 [ 4.95| 5.0 5.15| 5.2
6.5 | 6.2 | 6.3 54 | 49 | 5.0 | 5.15 | 5.2
6.3 | 6.0 6.5 55 | 49 | 50 5.2 | 5.2
6.0 | 6.1 | 69| 5.4 | 495| 5.0 |l 5.2 | 5.2
6.2 | 6.2 | 6.6 53 | 50 | 50 |.oooi|iceiineiioans 52 | 5.2
6.4 |....... 6.7| 53 | 5.05| 50 | 51| 5.15| 5.2
(| I, 6:6 |....... 60| 53 | 51 | 50 |5 5.1 5.15| 5.2 .
3 VR 6.8 |....... 6.4 ...... 131 I I I I 51 |oin.n. 5.2
:Station rating table for Lost River near Clear Lake, Cal., from September 4, 1904, to Decem- *
: ber 31, 1905. :
h(e}ig a Dlscha.rge.[ hgiag'%%; Discharge. hg’-;%%_ Discharge. '”hgiag ¢, | Discharge.
Feet. Secoml-feet.' Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |Secand-feet.
4.9 6 570 | © 66 .6.50 238 7.30 508
5.00 9 5.80 81 6.60 268 7.40 545
5.10 | 12 5.90 98 6.70 300 7.50 . 582
5.20 17 6.00 17 6.80 332 7.60 619
5.30 23 6.10 138 6.90 | 365 7.70 657
5.40 31 6.20 160 7.00 400 7.80° 695
5.50. 41 6.30 184 7.10 436 -7.90 733
5.60 S 53 6.40 - 210 7.20 472 8.00 772

NOTE.—Tbe above t

- defined. -

able is based on 16 discharge measurements made’duﬂhg 1904~5. It isfarly well

4
a
i
1
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Estimated monthly dischar?e of Lost River near Clear Lake, Odl., for 190} and 1905. .

Month. Dischz_a,rge in secoTld-feet. Total in

Maximum.| Minimum. | Mean. | 8cre-feet.
1904. . :
September. ... ...l S 20 9 11.3 -673
OcCtober. i 23 12 18.1 1,113

NOVEIDOT - . e yeeeeee e e e e el e eaeaaes 17 12 15.5 923
December. ... conrmie e PO 27 14 18.2 1,119~

1905. .
R0 10T o 332 31 120 7,379
February ... 695 17 217 12,050
MBTCH - -« e eeee e e e e 365 17| 224 13,770
ADTEL. .« oo o582 2 127 7,557
MAY oo | 31 8 14.6 28
JUNE. - oo 98 9 21.6 1,286
5SS FOR U B a7.0 430
August. ... i PN B L Y 6.0 369
September. . ... .l e a7.0 417
LT RS A R a10.0 615
November. ... ...t e 17 12 13.0 774
December. . .. ..o 12 ‘14 16.0 984
The Jear. . . ..ottt 65.3 46, 530

a Estimated.
1
Al -
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LOST RIVER NEAR MERRILL, OREG.

This station was established July 26, 1904, by T. H. Humphreys. It is located about
14 milés downstream from the Stukel Bridge, 4 miles northwest of Merrill, Oreg.

The channel is straight for 200 feet above and 400 feet below the station. The current
is swift at high and medium at low stages. Both banks are high and not liable to over-
flow.. The bed of the stream is composed of clay, rock, and gravel, and is not subject
to change. There is but one channel at all stages. During low water the flow over the
greater portion of the section is shallow and broken, making it difficult to obtain accurate
results with a current meter. Near the right bank the channel is deeper. At low water
in the fall of the year a considerable growth of water grass accumulates in the channel.
An old rock dam located 200 feet above the gaging station does not materially interfere
with the accuracy of discharge measurements.

Discharge measurements are made at flood stages by means of a cable and car and at
low water by wading. The initial point for soundings is the stream face of the left-bank
cable support. :

A staff gage is fastened vertically at the left bank about 40 feet upstream from the
cable. During 1905 the gage was read by Mrs. Joseph Stukel. Bench marks were estab-
lished as follows: (1) A large wire nail driven into post supporting cable at left bank;
elevation, 17.92 feet. (2) A nail driven into the sill at the northwest corner of a granary
200 feet downstream from the cable on the right bank; elevation, 20.61 feet. Elevations
refer to the datum of the gage. )

Gage heights and discharge measurements taken at this station in 1904 are contained
in Water-Supply Paper No. 134, United States Geological Survey.

Discharge measurements of Lost River near Merrill, Oreg., in 1905.

Date. Hydrographer. Width,| Area of vgﬁﬁltly. h(e"’i“g e e}gere.
Feet. | Sq.ft. |Ft persec.| Feet. Sec.-ft.
January 18.... 87 82 1.60 3.50 131
February 1.... 102 208 2.72 4.80 566
February 8.... 108 240 L 2.74 5.05 658
February 27... 92 197 2.70 4.55 533
March5....... 96 199 2.71 4.63 540
April5........ 120 425 2.67 6.77 1,134
‘April 14....... 90 140 2.03 4.00 284
April29....... .80 95 1.53 3.50 145
May 12........ 89 95 1.37 3.50 130
June 4........ 89 86 1.36 3.41 117
July 23........ . 90 86 1.36 3.45 117 .
August 15..... C. T. Darley and W. B. Clapp...... 88 82 1.26 3.41 103
August 26..... C.T.Darley.....ccooveeieiiaaia. 87 121 3.31 102
September 15..|..... L Lo 87 83 1.22 3.32 101
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Daily gage height, in feet, of Lost River near Merrill, Oreg., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | Jude. | July. | Aug. | Sept. | Oct. | Nov..| Dec.

<

3.5 4.7 | 4.5 4.8 25| 3.5 3.4 3.4 3.3 3.3 3.3 3.3
3.5} 5.7 4.5 4.8 35| 3.5 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 6.3 4.5 6.0 35| 3.5 3.4 3.4| 33 3.3 3.3 3.3
3.5| 6.8 4.5 7.0 3.5| 3.5 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 7.0 4.6 6.8 3.5 3.5 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 6.2 4.6 6.0 3.5 3.5 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 56 4.6 5.3 3.5( 3.5 3.4 | 3.4 3.3 3.3 3.3 3.3
3.5 5.1 4.55 5.4 3.5| 3.5 | 3.4 3.4 3.3 3.3 3.3 3.3
3.5 | 4.7 4.55 5.6 35| 3.5 3.4 3.4 3.3 3.3 3.3 3.3
3.5 (" 4.4 4.4 5.8 3.5| 3.5 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 4.2 4.3 5.9 3.5 3.5, 3.4 3.4 3.3 3.3 3.3 3.3
3.5 4.0 4.35 4.0 3.5 3.55 3.4 3.4 3.3 3.3 3.3 3.3
3.5 3.9 4.2 4.0 3.5 | 3.55 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 3.8 4.2 4.0 3.5 | 3.55 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 3.8 4.2 4.0 3.5 3.4 3.4 3.4 3.3 3.3 3.3 3.3
3.5 3.7 4.1 3.9 35| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
3.5 | 3.7 4.1 3.9 3.5| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 3.7 4.1 | 3.8 3.5 | 3.4 3.4 3.4 3.3 3.3 3.3 3.3
3.5 3.7 4.1 3.8 35| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
3.5 3.8 4.2 3.8 35| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
3.5| 3.8 4.4 3.7 35| 3.4 3.4 3.4 33 3.3 3.3 3.3
35| 3.9 4.5 3.7 3.5| 3.4 3.4 3.4 3.3 33| 33 33
3.5 4.4 4.6 3.7 3.5| 8.4 3.4 3.4 3.3 3.3 3.3 3.3
3.5 | 4.4 4.7 3.6 3.5| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
4.5 4.5 4.9 3.6 35| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
5.4 | 4.5 4.6 3.5 35| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
5.3 4.55| 4.6 3.5 35| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
5.0 4.55| 5.0 3.5 35| 3.4 34| 3.4 3.3 3.3 3.3 3.3

4.7 ..o 4.9 3.5 3.5| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
4.5 . ..... 4.8 3.5 3.5| 3.4 3.4 3.4 3.3 3.3 3.3 3.3
4.4 |....... 4.8 [....... 3.5 [ceeannn 3.4 3.4 ..., 3.3 |.ceeeea) 33

Station rating table for Lost River near Merrill, Oreg., from July 16, 1904, to December 31,
1905.

hei%%%. Discharge. hg’é%‘i. Discharge. h(;‘iz%%. Discharge. hg'i‘;%%_ Discharge.

Feet. Second-feet.|| Feet. (Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.

3.30 S102 3.60 176 "3.90 262 4.20 362
3.40 125 3.70 203 4.00 294
3.50 ‘150 3.80 232 4.10 328

Note.—The above table is applicable only for open-channel conditions. It is based on 20 discharge
measurements made during 1904-5. It is not well defined. Above gage height 4.2 feet the rating
curve is a tangent, the difference being 35 per tenth
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Estimated monthly discharge of Lost River near Merrill, Oreg., for 1904 and 1905.

Discharge in second-feet. |
Month. : ‘ Total in
Maximum. | Minimum. | Mean: | 8cre-feet.
203 203 203 2,415
i 203 176 199 12,240
176 163 165. 9,818
163 . 150 158 9,715
150 150 150 8,926
150 | 150 150 9,223
ISP ISR USROS 52,330
782 150 248 | 15,250
1,342 203 514 28, 550
642 328 461 | ° 28,350
11,342 150 470 27,970
150 150 150 9,223 .
163 125 138 8,212
125 125 125 7,686
125 125 ‘125 7,686
102 102 102]|. 6,069
102 102 102 6,272
102 102 102 6,069
102 102 102 6,272
1,342 102 220 157,600

TULE LAKE NEAR MERRILL, OREG.

.This station was established May 17, 1904, by John H. Lewis and Ivan Landes for record-
ing the water level in Tule Lake. It is located on Tule Lake at the mouth of Lost River
about 3 miles east of Merrill, Oreg , 25 miles south from Klamath Falls, and near the Oregon-
California line.

The gage is a vertical timber fa,sbened to posts driven in the lake bed, about 20 feet from

“the shore of the lake. It is in line with' the east lane fence, one-fourth mile south of the
residence of J. Frank Adams. The bench mark is a notch cut in large juniper gatepost on
‘the north side of the gate entrance about 60 feet distant from the gage rod; elevation, 13.70
feet above the zero of the gage. .
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Daily gage height, in feet, of Tule Lake near Merrill, Oreg.; Jfor 1905.

Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.

2 S, 8.65 | e 805 | 7.5 |oeoeieeiiiii]iaaaias 6.55

NoTE.—Ice out of river, Jan. 31.

MILLER CREEK NEAR LORELLA, OREG.

This station was established August 10, 1904, by F. S. Chapman. It is located at Horse-
fly, 10 miles northeast of Lorella, Oreg.

The channel is straight for 600 feet above and 100 feet below the station. The current is
sluggish at low and swift at high stages. Both banks are high, rocky, wooded, and not
subject to overflow. The bed of the stream is of rock and gravel, and not liable to change.
The channel is obstructed by much vegetation during the season of low stage.

Discharge measurements are made during high stages by means of a cable and car, and at

_ low stages by wading. The initial point for soundings is the stream side of the cable support
on the right bank.

A staff gage is fastened vertically at the right bank, 300 feet upstream from the cable,
where the water stands in a pool. During 1905 the gage was read by Louis Gerber. On
December 9, 1905, an automatic water-height register was installed for recording gage
heights. The bench mark is a point on top of a large bowlder 25 feet downstream from the
gage; elevation, 12.68 feet above the datum of the gage.

Gage heights and discharge measurements taken at this station durmg 1904 are contained
in Water-Supply Paper No. 134, United States Geological Survey. »
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Discharge .méamtremenis ‘of Miller Creek near Lorella, Oreg., in 1905. )

Date. Hydrogmphe:f. ) ’ Width. sAeE?;ogt; vgldo%ai'gy. . hg;;i%_ elPai';e
Feet. | Sq.ft. |Ft.persec.| Feet. | Secft.
.7 January28.... 110 72 2.03 7.25 146 .
[ February 4.... 124 86 1.87 7.30 161 ]
! 'February 6... 92 58 1.50 6.9 | 87 !
| February 25...|.... 18 88 2.01 7.30 m !
i March 8. ..... . : el ™ L2l .| 1
March15.:....| F.S.Chapman...........c.ccc..... 90 65 1.46 6.92 95
April2......../C.T.Darley....ccceerecucuaancannnn 130 155 2.97 8.00 460
April9. ... . ... L 1 72 47 1.32 6.88 |62
April28. .. ...|..... L 1R 18 10.8 .29 6.19 3.1
- Junel.........|..... 1 20 11.2 .18 .6.11 . 2.0

Daz'ly gage MigM, in feet, of Miller Creck near Lorella, Oreg., for 1905.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. "Nov. Dec.

63| .80| 72| 70| 63|
6.3--82| 72| 80| 6.3
63| 77| 73| 78| 6.3
63| -7.3| 73| 7.6| 63
63| 77| 73| 7.4| 6.3
63| 70| 72| 72| 63
63| 70| 7.2| 7.0| 6.2
63| -7.0| 72| 69| 62
63 70| 71| 68| 6.4
63| 69| 71| 68| 6.4
63| 66| 70| 68| 6.4
63| 65 71| 66| 6.4
6.3| 65|~ 7.1| 6.6 6.4
6.3 64| 71| 65| 6.4
63| 64| 68| 65| 6.3
7.5(. 64| 73| 66| 6.3
7.6 64| 73| 66| 6.3
7.7| 6.4| 7.3| 6.6| 6.3
7.5| 68| 74| 65| 63|
75| 7.2 7.4| 65| 6.2
75| 730 7.1 65{ 61|
79| 73] 73| 64| 6.0
82| 73| 73| 62| 6.0
79| 73| 72| 64| 6.0
79| 73| 72| 63| 5.9
770 73| 79| 63| 61
7.7 73| 75| 62| 6.1
7.3 73| 74| 62| 62|

i
I
i
i
H

[ T T 74| 6.2| 6.3 |
80 |....... 7.2 6.2 6.2]. d
83 ... T2 |..... 6.2 .-

a New gage.
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Station rating table for Miller Creck near Lorella, Orey., from August 7, 1904, to December

, .
hgiz%let. Discharge. hgi‘é%i. Discharge. h(;;%?:. Discharge. h(e}ig | Discharge.
Feet. Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.
6.00 0 6.80 52 7.60 274 8.40 665
6.10 1.5 |.- 6.90 67 7.70 317 8.50 n7
6.20 4 7.00 86 7.80 363 8.60 770
6.30 8 7.10 109 7.90 411 8.70 823
6. 40 13 7.20 . 135 8.00 460 8.80 876
6.50 20 7.30 163 8.10 510 8.90 929
6.60 29 7.40 196 8.20 561 9.00 982
6.70 39 7.50 234 8.30 613 ’

Note.—The above table is based on 13 discharge measurements made during 1904-5. It is well

defined between gage heights 6.1 feet and 8 feet.

Estimated monthly discharge of Miller Creek near Lorella, Oreg., for 190} .and 1905.

Discharge in second-feet.

Total in
~ Month. i Maximum. | Minimtum. | Mean. | 2cre-feet.
1904.

August.. ..o 1.5 .75 1.3 79
.0 .2 12
1.5 2.4 148
1.5 3.7 221
1.5 6.2 381
...................... 841
LD (0T o U 613 8 179 11,010
561 13 138 7,664
411 52 153 9,408
460 4 71.0 4,225
13 0 6.5 400
‘8 0 3.0 179
. 0 0 -0 0
AUgUSE . i eeiiiiaceeeenans -0 0 .0 0
September. . ... . 0 0 -0 0
(0701 70) 1T o 0 0 -0 0
November. .. ...t 0 1] .0 0
December. . ...t iiiiieiceeaaenaeaaaaa 0 0 .0 0
The Jear. . ..ot iaaiiecnearcaeaecanaanan 613 0 46. 32,890
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PRECIPITATION AND EVAPORATION DATA.

The following table gives the total precipitation in mches by months and also the annual
totals:

Jan. Feb._ Mar. | Apr. |May.|June.[July.| Aug.|Sept.| Oct. |Nov.| Dec. | Annual.
Keno, Oreg. :
1 TR PRPRRIN PR PR P PO AURI RU 0.00 | 1.58 | 2.08 | 1.50 | 3.57 |.........
1905. .. .coo.-. 2.08 | 1.91 | 2.30 | 0.66 | 2.29 | 0.15 [ 0.00 | 0.00 | 0.75 | 0.72 | 1.30 | 2.23 14.39
Tule Lake, Cal
R0 - RO (RRORDRDNY R PR PR PR U SO 0.00 | 0.92 | 1.01 | 0.42 {-3.11 |.........
1905.......... 1.25 | 1.19 | 1.70 | 0.20 | 2.62 | 0.30 | 0.00 | 0.00 | 0.42 |.....[ 1.25 | 0.93 |.........
Horse Fly, near
Lorella, Oreg.:
o717 SR RPN PRSI RN BRI MU HURI AU 0.00 { 0.71 | 1.11 | 1.07 | 2.61 |.........
1905.......... 1.43 | 1.09 | 2.22 | 0.28 | 2.56 | 1.23 | 0.00 | 0.00 | 0.32 | 0.32 | 0.83 | 2.41 12.69

The following table gives the total evaporation in inches, by months, at Keno, Oreg.:

Year. Jan. | Feb. | Mar. | Apr. |May.|June.|July. | Aug.|Sept.| Oct.|Nov.| Dec. | Annual.
1904 ... l.. e e e o o] 6,66 | 5,12 12,01 | 2.01 | 2.01 |.........
1905. 1.19 | 0.78 | 0.78 | 2.69 | 4.12 | 6.20 | 7.57 | 7.03 | 6.15 | 1.98 | 0.46 [......|cceuee...

MISCELLANEOUS MEASUREMENTS IN NORTHERN PACIFIC OCEAN
DRAINAGE BASIN.

Antelope Creek near Mount Hebron, Cal.—This creek rises on the eastern slope of Mount
Shasta. It is tributary to Lower Klamath Lake, although its waters sink before reaching
the lake. A measurement was made June 17 by C. T. Darley, 12 miles below its source.

-Width, 25.5 feet; area, 37 squaré feet; mean velocity, 3.03 feet per second; dlscharge,
112 second-feet.

Another measurement was made August 28 by C. T. Darley 15 miles below its source.

Width, 13 feet; area, 9.4 square feet; mean velocity, 1.11 feet per second; discharge,
10.4 second-feet.

" Adams ditch near Merrill, Oreg.—This canal diverts water from White Lake, an arm of

Lower Klamath Lake. For the first mile this canal is common with the Van Brimmer canal.
It is about 16 miles in length and is used for the irrigation of land in the vicinity of Merrill,
Oreg The following measurements were made during 1905 at a point one mile below the
head of the canal and 300 feet below the point where the Adams and Van Brimmer canals
separate. The gage rod is a 1 by 4 inch timber divided into feet and hundredths There is
no bench mark.

May 14: Width, 36 feet; area, 42 square feet; mean velocity, 1.10 feet per second; gage
height, 1.73 feet; discharge, 46 second-feet.

May 21: Width, 37.6 feet; area, 47 square feet; mean velocity, 1.13 feet per second;
gage height, 1.90 feet; discharge, 53 second-feet.

June 15: Width, 37.5 feet; area, 40 square feet; mean ‘velocity, 1.28 feet per second
gage height, 2.14 feet; discharge, 51 second-feet.

July 22: Width, 37.5 feet; area, 43 square feet; mean veloclty, 1.19 feet per second; gage
height, 2.22 feet; discharge, 51 second-feet.

August 24: Wldth 37.5 feet; area, 36 square feet; mean velocity, 1.03 feet per second;
gage height, 2.13 feet; discharge, 37 second-feet.

August 25: Width, 36.7 feet; area, 32 square feet; mean velocity, 0.91 foot per second;
gage height, 2.00 feet; area, 29 second-feet.
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August 25: Width, 37.9 feet; area, 39 square feet: mean velocity, 1.05 feet per second;
gage height, 2.26 feet’ discharge, 41 second-feet.

Ankeny ditch, station No. 1, near Klamath Falls, Oreg—Ankeny canal diverts water from
Link River at the outlet of Upper Klamath Lake, 1} miles above the town of Klamath Falls,
Oreg. The water from this canal is used for electric power and irrigation purposes in the
vicinity of Klamath Falls. This station is located about 500 feet above point of diver-
sion to electric power plant. Discharges here given represent the amount of water used for
both electric power and irrigation purposes. The following measurements were made dur-
ing 1905 by C. T Darley.:

. June 29: Width,17.4 feet; area,21 square feet; mean velocity,2.71 feet per second; gage
height, 1.36 feet; discharge, 57 second-feet.

June 30: Width, 17.4 feet; area, 20 square feet; mean velocity, 2.70 feet. per second;
gage height, 1.34 feet; discharge, 54 second feet.

May 11: Width, 17.5 feet area, 22 square feet; mean veloclty, 286 feet per second;
gage height, 1.39 feet; dlscharge, 63 second-feet.

June 29: Width, 17.4 feet; area, 21 square feet; mean velocity, 2.52 feet per sécond;
gage height, 1.36 feet; discharge, 53 second-feet.

Ankeny candl station No. 2, near Klamath Falls, Oreg.—This station is located about 200
feet below point of diversion by electric power plant. Discharges here given represent the
amount of water used for irrigation purposes.

April 23: Width, 13.5 feet; area, 7.0 square feet; mean velocity, 1.24 feet per second
gage height, 1.28 feet; discharge, 8.7 second-feet.

May 2: Width, 13.5 feet; area, 13.1 square feet; mean velocity, 2.21 feet per second;
gage height, 1.68 feet; discharge, 29 second-feet.

May 11: Width, 13.5 feet; area, 15 square feet; mean velocity, 2.33 feet per second;
gage height, 1.80 feet; discharge, 35 second-feet.

Butte Creek near Mount Hebron, Cal.—Butte Creek rises on the eastern slope of Mount
Shasta. It is tributary to Lower Klamath Lake and its waters sink in Butte Valley before
reaching the lake. This creek discharges over fissured lava and large quantities of water
are lost by seepage. That portion which reaches Butte Valley is used for irrigation. The
following measurements were made during 1905 by C. T. Darley, 1} miles above Boyce
ranch at county road crossing.

May 5: Width, 15.5 feet; area, 51 square feet; mean veloclty, 1.33 feet per second gage
helght 3.77 feet; discharge, 68 second-feet.

May 19: Width, 15.9 feet; area, 51 square feet; mean velocity, 1.47 feet per second gage
height, 3.95 feet; discharge, 75 second-feet.

June 16: Width, 16 feet; area, 48 square feet; mean velocity, 1.08 feet per second gage
height, 3.72 feet; discharge, 52 second-feet.

August 29: Width, 14 feet; area, 35 square feet; mean velocity, 0.47- foot per second;
gage height, 3.00 feet; discharge, 16.4 second-feet.

November 23: Width, 14 feet; area, 36 square feet; mean velocity, 0.23 foot per second;
gage height, 3.30 feet; discharge, 8.1 second-feet.

Bowne's west canal, near Bonanza, Oreg.—This canal takes water from Lost River, the
water being raised by means of pumps and used for irrigation in the vicinity of Bonanza,
Oreg. A measurement was made on May 31 by C.T. Darley at a point 300 feet below head
of flume.

Width, 9.5 feet; area, 5.9 square feet; mean velocity, 1.46 feet per second; discharge, 8.6
second-feet.

Boards ditch, Poe V alley, Oreg.—This ditch diverts water from Lost River. The water is
raised by means of a water wheel and is used for irrigation in the vicinity of Olene, Oreg. A’
measurement was made on July 19 by C. T. Darley at a point 300 feet below head of canal.

Width, 2 feet; area, 1. 56 square feet; mean velocity, 0.22 foot persecond; discharge, 0.3
second-foot. .



244 STREAM MEASUREMENTS IN 1905, PART XIII.

Coyote Creck, Oreg.—Coyote Creek is tributary to Sycan marsh. Durlng 1905 dlscharge
measurements were made by Ivan Landes as follows:

March 15: Width, 5.5 feet; area, 4.7 square feet; mean velocity, 0.89 foot per second;
discharge, 4.2 second feet.

April 10: Width, 6.0 feet; area, 6.1 square feet; mean velocity, 1 34 feet per second; dis-
charge, 8.2 second-feet.

May 2: Width, 6.0 feet; area, 5.6 square feet; mean velocity, 1.05 feet per second; dis-
charge, 5.9 second-feet.

June 12: Width, 5.0 feet; area, 3.4 square feet; mean velocity, 0.50 foot per second; dis-
charge, 1.7 second-feet.

July 31: Width, 1.4 feet; area, 0.4 square foot; mean Ve]0c1ty, 1.38 feet per second; dis-
charge, 0.6 second-foot.

Crooked Creek near Klamath Agency, Oreq.—This stream is a tributary of Wood River. A
measurement was made May 27 by C. T. Darley at the bridge 1} miles from Klamath Agency,
on road to Fort Klamath. )

Width, 24.8 feet ; area, 88 square feet; mean velocity, 0.52 foot per second; discharge, 46
second-feet. . .

Cherry Creek near Crystal, Oreg.—This stream is tributary to Upper Klamath Lake from
the west. A measurement was made on May 25 by C. T. Darley at road crossing between
Pelican Bay and Fort Klamath.

Width, 27 feet; area, 25 square feet; mean velocity, 1.28 feet per second; dlscharge, 32
second-feet.

CraneCreek near Fort Klamath,Oreg.—Crane Creek is a tributary to Seven Mile Creek. A -
measurement was made on May 25 by C. T. Darley at the bridge on wagon road between.
Fort Klamath and Pelican Bay, Oreg.

Width, 11.5 feet; area, 20 square feet; mean velocity, 0.54 foot per second; discharge,
10.7 second-feet.

Cottonwood Creek near Brownell,Cal.—Cottonwood Creek is tributary to Lower Klamath
Lake from the South. The following measurements were made during 1905, 1 mile below
its source, at ‘‘F” ranch, Brownell:

June 15: Width, 19.5 feet; area, 41 square feet; mean velocity, 0.25 foot per second;
discharge, 10.2 second-feet.

August 30: Width, 27.5 feet; area, 24 square feet; mean velocity, 0.53 foot per second;
discharge, 12.6 second-feet.

Doris Creek near Picard, Cal.—Doris Creek is tributary to Lower Klamath Lake from the
southwest. A measurement was made on June 18 by C. T. Darley at the Doris ranch.

Width, 5.4 feet; area, 4.9 square feet; mean velocity, 1.24 feet per second; discharge, 6.1
second-feet.

Dirty COreek, Oregon.—Dirty Creek is tributary to Sycan marsh. Durlng 1905 discharge
measurements were made by Ivan Landes, as follows:

March 15: Width, 3.0 feet; area, 1.4 square feet; mean velocity, 0. 98 foot per second;
discharge, 1.4 second-feet.

April 10: Width, 3.0 feet; area, 1.5 square feet; mean veloclty, 0.99 foot per second
discharge, 1.3 second-feet.

May 2: Width, 3.0 feet; area, 1.4 square feet; mean velocity, 1.0 foot per second; dis-
charge, 1.4 second-feet.

Edson Foulks ditch—This ditch is in Shasta Valley. A measurement was made at head of
ditch September 3, 1905, by L. G. Applegate. .

Width, 6.3 feet; -area, 6.3 square feet; mean veloclty, 1.75 feet per second; discharge, 11
second-feet.

Four MileCreek, Pelican Bay, Oregon.—Four MileCreek is tributary to Upper Klamath
Lake from the west. Its source is in Four Mile Lake. A measurement was made May 24 by
C. T. Darley at road crossing between Klamath Falls and Pelican Bay.
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'Width, 50.5 feet; area, 75 square feet; mean velocity, 0.70 foot per second; discharge, 53
second-feet.

Grass Valley Creek near Lowden, Cal—Grass Valley Creek is tributary to Trinity River.
A measurement was made of this stream August 26, 1905, by W. B. Clapp at lower wagon
bridge on Buckhorn road 2% miles above junction of creek with Trinity River.

Width, 19 feet; area, 18.7 square feet; mean velocity, 0.98 foot per second; discharge,
18.4 second-feet.

Griffith canal near Olene, Oreg.—This canal diverts water from Lost River. The water is
raised by means of a water wheel and used for irrigation of land in the vicinity of Olene.
The following measurements were made during 1905 by C. T. Darley at head of canal:

June 2: Width, 2 feet; area, 1.4 square feet; mean velocity, 1.29 feet per second; dis-
charge, 1.8 second-feet. ’

June 13: Width, 2 feet; area, 1.5 square feet; mean velocity, 1.27 feet per second; dis-
charge, 1.9 second-feet.

June 25: Width, 2 feet; area, 1.16 square feet; mean velocity, 1.08 feet per second; dis-
charge, 1.3 second-feet.

Hot Springs Creek near Klamath Falls, Oreg.—Hot Sprmgs Creek rises about one-half mile
east of Klamath Falls and discharges into Lower Klamath Lake. A measurement was
made on August. 18 by C. T. Darley near point where creek crosses county road east of Kla-
math Falls, Oreg.

Width, 1.5 feet; area, 0.36 square foot; mean velocity, 0.94 foot per second; discharge,
4.4 second-feet.

Horton ditch at Poe V alley, Oreg.—This- dltch diverts water from Lost River, which is used
for irrigation on the south side of the river. A measurement was made on June 23 by C.T.
Darley at a point one-fourth of a mile below head of ditch.

Width, 7.5 feet; area, 7.4 square feet; mean velocity, 0.59 foot per second; discharge, 4.4
second-feet.

Little Shasta River at Little Shasta, Cal.—A measurement of this stream was made August
29, 1905, by M. D. Williams.

Width, 9 feet; area, 5.4 square feet; mean velocity, 0.70 foot per second; discharge, 3.8
second-feet.

Little Shasta Springs at Little Shasta, Cal.—A measurement was made August 29, 1905, by
M. D. Williams.

Width, 9 feet; area, 5.6 square feet; mean velocity, 3.57 feet per second; discharge, 20
second-feet. '

Long Creek, Oreg.—Long Creek is tributary to Sycan Marsh. During 1905 discharge
measurements were made by Ivan Landes as follows: - ‘

" March 15: Width, 22 feet; area, 21.8 square feet; mean velocity, 1.54 feet per second;
discharge, 33.6 second-feet. ;

April 10: Width, 25 feet; area, 36.9 square feet mean velocity, 1.48 feet per second;
discharge, 54.6 second-feet.

May 1: Width, 26 feet;. area, 46.8 square feet; mean velocity, 1.45 feet per second; dis-
charge, 68.1 second-feet.

June 12: Width, 25 feet; area, 37.6 square feet; mean velocity, 1 56 feet per second; dis~
charge, 58.6 second-feet.

July 31: Width, 20 feet; area, 10.8 square feet; mean velocity, 1.72 feet per second; dis=
charge, 18.6 second-feet.

Moss Creek near Pelican Bay, Oregon. —Moss Creek is tributary to Upper Klamath Lake
from the west. A measurement was made on May 23 by C. T. Darley at road crossmg
between Pelican Bay and Klamath Falls, Oreg.

Width, 5.5 feet; area, 3.3 square feet; mean velocity, 0.76 foot per second; discharge, 2.5
second-feet. _

McCormick mill-race canal near Keno, Oreg.—This canal diverts water from Klamath
River about 1 mile below Keno, Oreg. This water is used for power purposes in running a
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sawmill. The following measurements were made durmg 1905 by C.T. Darley at a point
one-fourth of a mile below head of canal:

June 19: Width, 17 feet; area, 43 square feet; mean veloclty, 1.51 feet per second; dis-
charge, 64 second-feet.

August 31: Width, 14.5 feet; area, 25 square feet; mean .velocity, 2.12 feet per second;
discharge, 53 second-feet.

Moore’s power canal near Klamath Falls, Oreg.—This canal diverts water from the head of
Link River and is used for power purposes in running a sawmill. The following measure-
ment was made by C. T. Darley at a point one-half mile below head of canal:

March 25: Width, 9.9 feet; area, 34 square feet; mean velocity, 3.03 feet per second;
discharge, 103 second-feet. \

At a point 200 feet above Penstock the following measurements were made:

March 25: Width, 9 feet; area, 35 square feet; mean velocity, 2.14 feet per second; dis-
charge, 75 second-feet. .

June 21: Width, 9.5 feet; area, 34 square feet; mean velocity, 1.74 feet per second; dis-
charge, 59 second-feet.

June 21: Width, 9.5 feet; area, 34 square feet; mean velocity, 1.56 feet per second; dis-
charge, 53 second-feet.

Moore’s irrigation canal near Klamath Falls, Oreg.—This canal diverts water from the head
of Link River at same point at which water is diverted for Moore’s mill-race canal on the
west bank. This water is used for power purposes in running sawmill and the irrigation of
town lots in the west addition of Klamath Falls, Oreg. The following measurements were
made during 1905 by C. T. Darley at a point 300 feet below head of canal. These measure-
ments show total amount of water used for power and irrigation purposes in this canal.

March 25: Width, 10 feet; area, 15.8 square feet; mean veloclty, 0.82 foot per second;
discharge, 12.9 second-feet.

June 21: Width, 1.4 feet; area, 10.1 square feet; mean velocity, 1.08 feet per second;
discharge, 10.9 second-feet.

Phillip’s wheel canal near Spring Lake, Oregon.—This canal diverts water from Lost River
about 9 miles above Merrill, Oreg. The water is raised from the river by means of a water
wheel and is used for irrigation purposes. The following measurements were made during
1905 by C. T. Darley at a point in flume 100 feet below point of diversion.

June 13: Width, 3 feet; area, 1.2 square feet; mean velocity, 1.00 foot per second; dis-
charge, 1.2 second-feet. A

July 25: Width, 1.2 feet; area, 0.1 square foot; discharge, 0.2 second-foot.

Rock Creek near Aspin Lake, Oregon.—This portion of Rock Creek is tributary to Upper
Klamath Lake and has its source in Aspin Lake. A measurement was made on May 23 by
C. T. Darley at bridge on wagon road between Klamath Falls and Pelican Bay. _

Width, 23.5 feet; area, 16.9 square feet; mean velocity, 0.57 foot per second; discharge,
9.6 second-feet.

Rock Creek at Crystal, Oreg.—This stream is tributary to Crystal Creek and is a separate
stream from the Rock Creek which discharges from Aspin Lake. A measurement was
made on May 24 by C. T. Darley at bridge on wagon road between Klamath Falls and
Pelican Bay.

Width, 19 feet; area, 8.9 square feet; mean velomty, 0.66 foot, per second; discharge, 5.9
second-feet.

Scott River near Fort Jones, Cal.—Scott Rlver is tributary to Klamath Rlver A meas-
urement of this stream was made August 29, 1905, by W. B. Clapp 500 feet above wagon
bridge on main road from Fort Jones to Etna, about 1 mile west from Fort Jones.

Width, 27 feet; area, 23 square feet; mean velocity, 1.17 feet per second; discharge, 27
second-feet. S

Seven Mile Creek near Fort Klamath, Oreg.—This creek is tributary to Upper Klamath
Lake from the north. A measurement was made on May 25 by C. T. Darley at bridge on
wagon road between Fort Klamath and Pelican Bay.
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Width, 33 feet; area, 129 square feet; mean velocity, 0.79 foot per second; discharge,
102 second-feet.

Shasta River near Yreka, Cal.—Shasta Rlver is tributary to Klamath River. A meas-
urement of this stream was made August 29, 1905, by W. B. Clapp 5 miles northeast of
Yreka and 500 feet below diversion dam of the Yreka Light and Power Company.

Width, 11.5 feet; area, 8.2 square feet; mean velocity, 1.22 feet per second; discharge,
10 second-feet.

There was on this date 107 second-feet belng diverted into canal 500 feet above thls
point, giving a total discharge of 117 second-feet for this stream.

Sheepy Creek near Brownell, Cal.—This creek is tributary to Lower Klamath Lake from
the southwest. The following measurements were made during 1905 by C. T. Darley at a
point 2 miles east of Doris ranch, at wagon bridge near rock ford:

May 18: Width, 78 feet; area, 226 square feet; mean velocity, 0.12 foot per second;
discharge, 27 second-feet.

June 18: Width, 80 feet; area, 218 square feet; mean velocity, 0.12 foot per second;
discharge, 27 second-feet.

Sprague River near Y ainax, Oreg—Sprague River is tributary to Williamson River. A
measurement was made. on February 22 by C. T. Darley at bridge 5 miles below Yainax
Agency. The gage is a 2 by 8 inch plank graduated to feet and tenths and nailed in a
vertical position on thé downstream side of the second bent from the south end of the
bridge. The bench mark is a 2 by 4 inch stake driven flush with the ground on left bank
of the stream in line with upstream side of the bridge and distant 74 feet from end of bridge.
The zero of the gage is 21.9 feet below the bench mark.

Width, 133.2 feet; area, 1,077 square feet; mean velocity, 0.55 foot per second; dis-
charge, 589 second-feet; gage height, 14.10 feet.

Spring Creek near Fort Klamath, Oreg.—This creek is tributary to Williamson River from
the west. A measurement was made on August 13 by J. B. Lippincott and W. B. Clapp
at a point 200 feet above its junction with Williamson River. '

Width, 110 feet; area, 195 square. feet; mean velocity, 1.86 feet per second; discharge,
362 second-feet.

Swingle flume canal near Lorella, Oreg—This canal diverts water from Miller Creek
above Lorella Bridge. The water is used for irrigation purposes in the vicinity of Lorella.
A measurement was made on June 2 by C. T. Darley in small flume at road crossing on
Langell Valley and Lorella road.

Width, 2 feet; area, 1.0 square foot; mean velocity, 0.20 foot per second; discharge, 0.2
second-foot. .

Three Mile Creck near Fort Klamath, Oreg.—This creek is tributary to Upper Klamath
Lake from the northwest. A measurement was made on May 25 by C. T. Darley at cross-
ing of wagon road between Fort Klamath and Pelican Bay.

Width, 13.2 feet; area, 6.2 square feet; mean velocity, 1.00 foot per second; discharge,
6.2 second-feet.

- Trinity River near.Lowden, Cal.—Trinity Rlv_er is tributary to Klamath River. A meas-
urement, of this stream was made August 26, 1905, by W. B. Clapp from a temporary
pontoon bridge 1 mile above Lowden’s ranch post-office and 3 miles below Lewiston, Cal.
A permanent county highway bridge was being constructed at this point.

‘Width, 190 feet; area, 468 square feet; mean velocity, 0.50 foot per second; discharge,
233 second-feet. o

Varney Creek near Pelican Bay; Oregon.—Varney Creek is tributary to Four Mile Creek.
A measurement was made M&y 24 by C. T. Darley at road crossing between Pelican Bay
and Klamath Falls.

Width, 9 feet; area, 13 square feet; mean velocity, 0.70 foot per second; discharge, 9.1
second-feet.

Van Brimmer ditch, south branch, station No. 1, near Mermll Oreg.—This canal diverts
water from White Lake, an arm of Lower Klamath Lake. For the first mile this canal is
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common with the Adams canal. This water is used for irrigation in the vicinity of Merrill,

Oreg. The following measurements were made on this branch by C. T. Darley during 1905

at point 1 mile below the head of canal and at a point 300 feet below where Adams and

Van Brimmer canals become separate and distinct. The gage rod is a 1 by 4 inch inclined

timber graduated to feet and hundredths and nailed to posts set firmly in the bank of the
canal. There is no bench mark.

May 14: Width, 20 feet; area, 23 square feet; mean. veloclty, 1.04 feet per second; gage,
4.01 feet; discharge, 24 second-feet.

May 21: Width, 18 feet; area, 17.2-square feet; mean velocity, 1.22 feet per second;
gage, 3.78 feet; discharge, 21 second-feet. '

June 14: Wldth 18.6 feet; area, 16 square feet; mean velocity, 1.28 feet per second;
gage, 3.92 feet; discharge, 20 second-feet.

July 22: Width, 18.3 feet; area, 13.9 square feet; mean velocity, 0.83 foot per second;
gage, 3.84 feet; discharge, 11.5 second-feet.

August 24: Width, 17.5 feet; area, 10.4 square feet; mean velocity, 0.72 foot per second;
gage, 3.72 feet; discharge, 7.5 second-feet.

August 24: Width, 18.2 feet; area, 12.3 square feet; mean velocity, 0.80 foot per second;
gage, 3.85 feet; discharge, 9.9 second-feet.

August 25: Width, 19.8 feet; area, 17.9 square feet; mean velocity, 0.91 foot per second;

gage, 4.12 feet; discharge, 16.3 second-feet.

August 25: Width, 16.5 feet; area, 5.3 square feet; mean velocity, 0.49 foot per second;
gage; 3.40 feet; discharge, 2.6 second-feet.

August 25: Width, 17.0 feet; area, 6.9 square feet; mean velocity, 0.62 foot per second;
gage, 3.55 feet; discharge, 4.3 second-feet.

Van Brimmer ditch, north branch, station No. 2, near Merrill, Oreg.—This canal diverts
water from- White Lake, an arm of Lower Klamath Lake. For the first mile this canal is
common with the Adams canal. The following heasurements were made of this branch
during 1905 by C. T. Darley at a point 1 mile below heading and 300 feet below where Adams
and Van Brimmer canals become separate and distinct. The gage is a 1 by 4 inch timber
graduated to tenths and half tenths. It is set firmly to posts driven in the ground on the
right bank. There is no bench mark.

May 14: Width, 13.8 feet; area, 8 square feet mean velocity, 0.75 foot per second; gage,
1.95 feet; discharge, 6 second-feet.

May 21: Width, 14.3 feet; area, 7.5 square feet; mean velocity, 0.83 foot per second;
gage, 1.99 feet; discharge, 6.2 second-feet.

June 15: Width, 15.4 feet; area, 7.4 square feet; mean velocity, 1.03 feet per second;
gage, 2.21 feet; discharge, 7.6 second-feet.

July 24: Width, 16.5 feet; area, 10.4 square feet; mean velocity, 0.93 foot per second;
gage, 2.34 feet; discharge 9. 7 second-feet.

July 24: Width, 16.5 feet; area, 10.2 square feet; mean veloclty, 0.93 foot per second;
gage, 2.34 feet; discharge, 9.5 second-feet.

August 24: Width, 15.5 feet; area, 5.6 square feet; mean velocity,0.79 foot per second;
gage, 2.20 feet; discharge, 4.6 second-feet.

Willow Creek near Brownell, Cal.—Willow Creek is tributary to Lower Klamath Lake
from the south. The following measurements were made during 1905 at bridge on Memll
and Brownell road by C. T. Darley:

May 20: Width, 20 feet; area, 17.2 square feet; mean-velocity, 0.72 foot per second; dis-
charge, 12.;5 second-feet.

June 15 Width, 35.5 feet; area, 24 square feet; mean velocity, 0 48 foot per second;
discharge, 11.5 second-feet.

August 30: Width, 18 feet; area, 13.9 square feet; mean velocity, 0.70 foot per second;
discharge, 9.7 second-feet.

November 23: Width, 10 feet; area, 12. 6 square feet; mean velocity, 0.87 foot per sec-
ond; discharge, 11 second-feet.
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Walliamson River near Klamath Agency, Oreg.—This stream is tributary to Upper Kla-
math Lake from the north. The following measurements were made during 1905 at bridge
on county road between Klamath Falls and Fort Klamath, Oreg.:

May 27: Width, 175.8 feet; area, 1,532 square feet; mean velocity, 0.89 foot per second;
discharge, 1,371 second-feet.

August 22: Width, 176 feet; area, 1,479 square feet; mean velocity, 0.58 foot per second ;
discharge, 858 second-feet.

At Chillaquin Bridge on road between Klamath Agency and Yainax Agency, November
14: Width, 40 feet; area, 230 square feet; mean Velomty, 2.72 feet per second; discharge,
625 second-feet.

Wood River near Fort Klamath, Oreg.—Wood River is tributary to Upper Klamath Lake
from the north. The following measurements were made during 1905 by C. T. Darley at
bridge on county road, 4 miles below Fort Klamath, Oreg.:

May 27: Width, 52.3 feet; area,297 square feet; mean veloclty, 1.54 feet per second;
discharge, 458 second-feet.

At bridge one-fourth mile below Fort Klamath, Oreg.:

August 22: Width, 47.6 feet; area, 166 square feet; mean velocity, 1 60 feet per second;
discharge, 266 second-feet.

November 14: Width, 49 feet; area, 162 square feet; mean velocity, 1.59 feet per second;
discharge, 259 second-feet. !

December 10: Width, 49 feet; area, 162 square feet; mean velocity, 1.69 feet per second;
discharge, 274 second-feet.’

Yreka Light and Power Company’s canal near Y reka, Cal.—A measurement of this cana)
was made August 29, 1905, by W. B. Clapp from footbridge at .house 500 feet below con-
crete diversion dam at head of canal and distant about 5 miles northeast from Yreka.
This canal diverts water from Shasta River.

Width, 17.5 feet; area, 36 square feet; mean velocity, 2.97 feet per second; discharge,
107 second-feet.

For total flow of Shasta River see measurement made same date below diversion dam.

ROGUE RIVER DRAINAGE BASIN.

ROGUE RIVER AT GOLD RAY, OREG.

This station was established August 30, 1905, by L. R. Allen. It is located at Gold Ray,
‘Oreg., 1} miles below Tolo post-office, just below the Condor Water and Power Company’s
dam and bridge, and a short distance below the mouth of Stewart Creek.

The channel is straight for 400 feet above and 300 feet below the station. The current
at the measuring section is uniform. Both banks are high and rocky and are covered with
a light growth of brush. The bed of the stream is rocky, somewhat broken in places, free
from vegetation, and permanent. There is but one channel at all stages.

Discharge measurements are made by means of a cable, car, tagged wire, and stay line.
The initial point is a tag on the tagged wire, 6.2 feet from the cable support on the left bank.

The gage is a vertical staff bolted to concrete pier of bridge about 300 feet above the
cable. During 1905 the gage heights were furnished by the Condor Water and Power
Company, observations being taken twice each day by C. E. Wertz. The bench mark is
the top of the anchor bolt for stay line on the right bank. This bolt is well Wedged in solid
rock; elevation, 21.34 feet above the datum of the gage.

IRR 177—06——17
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Discharge measurements of Rogue River at Gold Ray, Oreg., in 1905.

: Area of | Mean Ga, Dis-
Date. Hydrographer. Width. section. | velocity. | height. | charge.

Feet. | Sq.ft. Ft.peréec’. Feet. | Secft.

August 30.....[ L. R. Allen............... eeeeeaens 180 | 1,013 1.29 L10| 1,307
October 17.....|..... s L R SO 180 1,023 1.18 L20| 1,210

December 26...|..... i Ll 184 1,100 1.38 1.57 1,514

Daily gage height, in feet, of Rogue River at Gold Ray, Oreg., for 1905.

~ Day. Sept. |. Oct. | Nov. | Deec. Day. Sept. | Oct. | Nov. | Dec.

1.1 1.2 1.2 1.32 1.2 195 | L.922 1.32
1.1 117 1.2 | 13 1.1 125 1.3 1.4
1.1 15| 12 1.3 11 125| 1.3 1.45
115 115| 1.2 1.27 .05 1.25| 1.5 1.47
115 117| 1.2 1.45 1.05| 125 1.3 1.4
112 13 | 12| 13 el 11| 125 125|135
1.1 1.45( 1.2 1.35 [ 230eeeeeninnnnn 1.1 1.2 1.25 1.17
1.1 1.6 1.2 1.35 1.1 12 1.22 1.25
11 1.35| 12 1.3 115 12 1.2 1.32
1.6 1.25| 1.2 1.3 1.15| 1.37| 12 1.6
L1 | 12 1.2 1.2 17| 1.35| 1.3 1.82
115 1.2 1.2 1.2 1.3 | 1.3 | 13 1.65
115 1.2 1.2 | L2 1.2 1.35 | 1.4 1.5 .
115 117 1.2 1.3 1.2 1.3 1.3 1.6
1.1 1.2 1.2 | L3 |[Bleceeiiiiienennen. 1.22 [oooooeo. 1.52
1.1 1.22] 1.2 1.32

UMPQUA RIVER DRAINAGE BASIN. .
SOUTH FORK OF UMFQUA RIVER NEAR BROCKWAY, OREG. -

This station was established December 6, 1905, by L. R. Allen. It is located just below
Winston’s highway bridge, 3 miles east of Brockway, Oreg., and 3 miles below the mouth
of Lookingglass Creek.

The channel is straight for 700 feet above and below the station. The current is uniform,
somewhat broken by riffles at low water. Both banks are high, covered with brush, and

not liable to overflow. The bed of the stream is of sand and gravel, free from vegetation,

and shifting. There is but one channel at all stages,
Discharge measurements are made by means of a cable, car, ta.gged wire, and stay wire.
The initial point for soundings is a tin tag on the top of the cable support at the right bank.
" The gage is a staff in two sections. Thé lower section is inclined; the upper section is

vertical. During 1905 the gage was read once each day by George Brosi. The bench -

mark is the top of square-headed iron bolt driven into the downstream end of sill of the
bridge at the left bank; elevation, 23.31 feet above the datum of the gage.

Discharge measurements of South Fork of Umpqua River near Brockuny, Oreg., in 1905.

Width.| Area of Mean Ga, Dis-

Date. ! Hydrographer. *| section. | velocity. | height. | charge.

Feet. | Sq.ft. |Ft.persec| Feet. | Secft.
December 28... L. R. Allen....ccouieeieeinnnnnnnn. 302 -1,616 1.8 4,16 2,998

i
|
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Daily gage height, in feet, of South Fork of Umpgua River near Brockwaj, Oreg., for 1905.

Day. Dec. Day. Dec. Day. Dec. Day. Dec. Day. Dec.
| R [ S 2.3 150 ai.es 1.1 2.65 || 29...onnan... 3.4
2 e L S, 2.1 160 coeeno.e 1.05 2.2 30 s 4.35
2 2 PR 100 ciiians 1.4 17 1.05 1.85 || 3leeeunnnnnn. 6.1
L ) B D 1.4 18 et 1.1 1.1
5o ) & 1.35 4 19... ... .. 1.45 2.65
 J 19 13 12 || 20, 3.65 | 4.4
A, 1.9 14, ... 1.15 || 21, .. ..., 3.3 4.1

NORTH FORK OF UMPQUA RIVER NEAR OAKCREEK, OREG.

This station was established September 6, 1905, by L. R. Allen. It is located 3 miles west
of Oakcreek, Oreg., 11 miles above J. R. Dixon’s farmhouse, about 10 miles below the
mouth of East Fork of North Fork of Umpqua River.

The channel is straight for a half mile above and below the station. The current is swift.
The right bank is low, covered with .brush, and liable to overflow during floods. The left
bank is similar, but somewhat higher, and not as apt to overflow. The bed of the stream is
of gravel and rock, somewhat broken, free from vegetation, and shifting during floods.
There is but one channel at all stages. Measurements may be affected by uncertainties of
soundings due to the irregularities of the bed of the stream. _

Discharge measurements are made by means of a cable, car, tagged wire, and stay wire._
The initial point for soundings is a tag on the tagged wire, 2 feet from the cable support on
the right bank. .

Two gage rods were installed—one at the place of measurement and the other about 1
mile below. The lower portion of both rods is inclined, and the upper portion is vertical.
During 1905 the gage was read once each day by Ethel Dixon. The bench mark at the lower
gage is on top of a $-inch bolt, driven into sand rock about 50 feet east and 50 feet south
of the gage; elevation, 28.47 feet above the datum of the gage.

Discharge measurements of North Fork of Umpgua River near Oakcreek, Oreg., in 1905.

Area of Mean Gage Dis-

Date. - Hydrographer. Width.| eotion. | velocity. | height. | charge.

Fy

Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.

September6...| L. R. Allen........o............... 215 457 1.94 1.35 | . 886
October 19.....|..... [ 1o R P 222 580 2.45 2.10 1,419
December 27...|..... L o 279 1,447 4.91 5.35 7,110
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Daily gage height, in feet, of North Fork of Umpqua River near Oakcreek, Oreg., for 1905.

Day. Sept. | Oct. | Nov. | Dec. Day. .| Sept. | Oct. | Nov. | Deec.

1.3 2.0 1.45| 2.6
1.3 2.2 1.75 2.4

1.6 1.6 2.6
L5 1.6 3.3

1.4 1.55 3.35 1.35 2.1 1.9 -2.6
1.4 L5 3.7 1.35 1.8 2.8 2.7
1.4 1.5 3.3 1.35 1.65 2.2 3.1
"1.8 1.45 3.1 1.35 1.7 1.95 2.8
2.3 1.45 3.35 1.35 1.65 1.8 2.5

2.85 1.45 3.9
2.1 1.45 3.1

1.3 1.6 1.75 2.4
1.35 1.75 1.65 2.35

175 L4 | 375 14 | 27| 1.8 6.25
165 1.4 | 2.6 15 | 23 | 271 5.35
155 14 | 255 165 2.0 | 22 4.35
15 | 14| 25 16 | 1.8 | 22 3.6
145 14 | 24 I - T A X 4 4.5
165 1.4 | 235(31.......... T T 16 |oeeeon.. 4.3

2.5 1.35 2.3

"SILETZ RIVER DRAINAGE BASIN.
SILETZ RIVER AT SILETZ, OREG.

This station was established November 25, 1905, by L. R. Allen. It is located at Siletz,
Oreg., about 1 mile above the ferry on the Siletz and Toledo stage road, 6 miles below the
mouth of Rock Creek. -

The channel is straight for about 1,000 feet above and 400 feet below the statlon The
current is swift and rough. Both banks are high and not liable to overflow. The right
bank is covered with brush; the left bank is timbered. The bed of the stream is of coarse
gravel and sand, free from vegetation, and shifting. There is but one channel at all stages.

Discharge measurements are made by means of a cable, car, tagged wire, and stay wire.
The initial point for soundings is a tin tag on the tagged wire, about 4 feet from the lower
end of the turn-buckle on the right bank.

The gage is in two sections on the right bank. The lower sectlon isdnclined; the upper is
vertical. During 1905 the gage was read once each day by John Kentta. ' The bench mark

is the top of the head of a bolt driven into a large alder tree on the right bank, about 100 feet

above the cable; elevation, 18.48 feet above the datum of the gage.
Discharge measurements of Siletz River at Siletz, Oreg., in 1905.

N Area of Mean Gage Dis-
Date. Hydrographer. Width.| sestion. | velocity. | height. | charge.
: Feet. | Sq.ft. |Ft.persec.| Feet. Sec.-ft.
November26..| L.R. Allen........o.cooeniiiilin. 157 394 2.95 2.15 1,167

Daily gage height, in feet, of Siletz River at Siletz, Oreg., for 1905.

. Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Dec. Day. = |Nov.| Deec.

P P 375 | 9eennniiannns 2.9 7.8 3.2
(N P 2.6 6.0 7.5
) D P 2.5 5.3 5.2
b7 R 2.3 5.6 4.3
B TR PR 2.2 4.9 3.8
) C S (R 2.1 4.0 ' 4.3
8 . 2.0 3.9 5.7
) (TN M 2.2 3.1
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Cherry River, California: ’
description ........... . 216
discharge. ....cceeeeeemenreesennnn. eees 216 .
Chino Creek near— 4
26 Rincon, Cal.:
27 description o.......cooineiiiiiiana. 102
26,27 AISChArge. . ceeeeaieraaiaaeaaaann 102
Citrus, Cal. -
33 East Side canal near:
Aeseription ...ceeeeeoeneeennaaca. 71
AiSChATEE e eeeeeeeaeeeeeeeaaianinn 72
gage heights.............. PO, 72
28 Owens River near:
deseription c.iveeiioneniiriiaennn. 74
30 discharge. 76
30 discharge, monthly. R 76
gage heights....................... 76
rating table..........o.....iiiia.n. 76
Stevens canal near: ' :
desecription .. ........coooiloiilll .78
" discharge R - 78
126 gageheights. ...l 74
City Creek near—
Highlands, Cal.:
description .........ooieeiiiiiias 102
41 ~ discharge........c....... e iereenaas 102
41 | Clavey River, California: :
description .................. weeepesaans . 216 :
discharge.....cooemiennorireennnennens 216 |
225 | Clear Creek near— : |
225 Big Pine, Cal.: §
description ... ..........oo.lllll 84 - .
discharge........ccceciimmencinnannnn 84 :
115 Stella, Cal.: i
116 description ... eeenan eeeeeeaaan 181 4
discharge.....c.ceeiveaiacananans .. 131
117 | Clear Lake at— i
117 Lakeport, Cal.: - b
deseription .....coiceiiiieinnann.s . 168 !
18-4¢ evaporation ..... eeensernanas verenen 169
Clear Lake, Cal.
Lost River near:
134 | deseription .....cocceeiiiiiiiiiiaot o233
134 discharge.......... Cieenneeeniaan 233
136 | . discharge, monthly.........ccceun.. - 286 i
136 gageheights......oc.ocoveieeiiia, 234
186 rating table ........o.o.... eerieee. 284 ‘




Copper City, Cal.—Continued.
Squaw Creek near:

) INDEX.
1]
Clements, Cal. Page.
Mokelumne River near:
description...... ..ot 223
discharge........c.ccoaiviiinnaaaa. 223
discharge, monthly.. 225
gage heights..... 224
ratingtable ..............o.o..iill 224
Clover Creek near—
Upper Lake, Cal.:
deseription .........oiiiiiiiiieeoL 175
discharge 176

Clover Creek and ditch at—
Millville, Cal.:

description.... 132
discharge...coeoveeeeeneeeaannannn. 132
Cole Creek at—
Kelseyville, Cal.:
description ............. P, 175
discharge 175
Colfax, Cal.
Bear River near:
description 168
discharge 168
Green Horn River near:
168
168
South Yuba Mining Company’s ditch
near: :
168
168
Collins, A. O., canal near—
Bishop, Cal.:
deseription .....c.oiiiiiiiiiiiiael. . 66
discharge. . ......ocooiiiiiiaaanaa.. 67
gage heights .............. ... 67
Collins, George, canal near—
Bishop, Cal.:
description ..ol 61
discharge.....ceueeeeeenenecnnnnn. 62
gageheights.._..................... 62
Colorado River, diversion of, by Imperial
Canal, measurement of......... 24

Colorado River at and below—
Yuma, Ariz.:

description
discharge
discharge, monthly....
gage heights
Heading No. 8 of Imperial Canal:
description ...... ...l 17
discharge. .. . 18
gageheights........................ 18
Colorado River basin: . .
miscellaneous measurements in........ 42
Colorado Valley Pumping and Irrigation
Company’s canal at—
Yuma, Ariz.:
deseription .........o.oo.oiiiaiiiol. 18
discharge.........cccoeenen....
Computation, methods of
rules for.......o i, 4
Converse Creek, Californi:
description . 198
discharge....cocceaeiaieaae vaeann 198
Cooperation and acknowledgments........ 12
Copper City, Cal.
Pit River near:
description 132
discharge............. 132

description 132
discharge. . 132
Copper Creek, Caliqomia:
‘description 199
disCharge. ..ooceeenoieeaiieeaanann 199
Corporation ditch near—
Likely, Cal.:
description c.oeeoeiiiiiiiiiiinaan. 151
discharge. . 151
Cottonwood Creek near—
Brownell, Cal.:
description ... .o.ooooLoooiiloll 244
discharge. .. .o.ocoooieaiaiaaan. 244
Jamul, Cal.:
126
discharge. . 126
gage height 126
Lakeview, Oreg.:
description ...ooooveeie ciiianiiis 151
discharge........ccocevunannn R, 161
Olancha, Cal.:
deseription n...oeeiooioiiioiiioa 85
discharge.........iccoiiiennnanna.. 85
gageheights.......... ..., 85
Cottonwood Creek, North and Middle forks,
near— ' .
Gas Point, Cal.:
description .....coceieeiiaaaan... 131,182
discharge....c.oceeeiemnicniannnns 131,132
Covelo, Cal.
Middle Eel River at:
deseription ..eoii i iiiiniiiaiiias 226
discharge........ e e reeeceenenaanaen 226
Cow Creek at and near—
Millville, Cal.:
description . .oceceiiiiaiiiiiiiann. 132
discharge.........ccovveienniinnnnn. 132
Palocedro, Cal.:
deseription c.ooeveiiiiiinnninaaaa, 132
discharge 132
Coyote Creek, Oregon:
description 244
discharge...... 244
Crane Creek near—
Fort Klamath, Oreg.:
deseription i.ooviiiiiiiiiiinaa. 244 -
discharge.....coceeimaeieanaeanaaa, 244
Crescent Mills, Cal.
Indian Creek near:
deseription ...oc.oooiiiiiiiiiai 159
discharge.....ccoocovmiiiinnnnnnanns 159
Crooked Creek near—
Klamath Agency, Oreg.:
description J Y 244
discharge.... .244
Crown Creek, California:
deseription..ceeveeeiee e e iaeaaaans 200
discharge...... et 200
Crystal, Oreg.
Cherry Creek near:
deseription ......coeiiiiiiiiiiatt 244
AiSChATZE et cre e eaaecaaaaaaen T 244
Rock Creek at: |
Aescription J.oeeeeaeiiiiiiiiiiinanns 246
discharge....cc...... 246
Current meters, classesof .................. 8
methods of using .......coeeeciienaaaaan 8-10
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258 INDEX. .

: Page. | EastSide canal near— Page.

Curves for area, discharge, and mean - Citrus, Cal.:

velocity, figure showing........ 1 description ........ eeiein eeeanieeeas 71 .
’ D ’ - discharge 72

Davis ditch near— ) gage heights 72

Downieville, Cal.: ) East Twin Creek near—
description ... 165 . Artowhea?,d ?prings, Cal.: -
165 deseription coceiiieniiiciiiiiia.. 103 -

Deer Creek near— discharge 103
Vina, Cal.:

description.................. 133 Zﬁ
Dell canal near— 133, Eel River at«(—-
Bishop, Cal.: Laytonville, Cal.: .
description ... 68 ;22:
discharge.... 68
gage heights 68 | Eel River basin:

Devil Canyon near— miscellaneous measurements......... 225-226

Irvington Station, Cal.: Eight Mile Creek near—
AeSCriPtion «.ueenerneeeiiaenaes 102 Independence, Cal.: .
. . discharge...... 103 deseription ...l S, 86

Dinkey Creek, California: discharge .................. vemeocenn 85
AeSCHIPHON «u v e e oo eeeieeaens 200 | El Dorado ditch below—
discharge 200 _ Slippery Ford, Cal.:

Dirty Creek, Oregon: deseription.....coeiiiiiiiiniianaa. 179
description ... 244 discharge ...... tevenesccesacccaaeane 179
discharge. ..... 244 | El Monte, Cal. )

Division Creek near— Baldwin ditch near: .
Independence, Cal.: description ....... eeeeans eeeans 108

85 discharge ...cveceeeeeneerecnennnnas 108
85 * Cate ditch near:
Doris Creek near— _ .~ description ....ceeeiiiiiiiiiiiiil 108
Picard, Cal.: . ' discharge .....ceceececeneencnennnnnn 108
deseription ..... feeceecceecananaaann 244 Ranchito or Standerford ditch near:
AiSChaTge. cvcereencenonailaal Cieees 244 description 108
Dougherty Creek, California: . ) discharge 108
. description.......... deesecicecananaaan 200 Rincon ditch near: . )
discharge.....c.cceveenanae. ceneeens ceee L 200 deseription «o.oceiiiiiiiiiiiiiinaaa. 108

Downieville, Cal. discharge......ccovieieenvencsnnnnn. 108
Davis ditch near: ; . Rio Hondo near:

) description ... ... loiillicaeai.. 165 description - ......oeiioiiiiinaaaa. 108
i discharge............loeceeaol. ... . 165 discharge. ...... ! 108
{ - ‘Wheeler flume near: R San Gabriel River near: )

L deseription........lieeieceeeeeiie, 164 | deSCRIPHON wevioiieiiiiiiiiiiieenan, - .108
; diSCharge. . aeeeeeanannnnad.s eeenaen 164 discharge .... 108
Yuba River, East Fork of North Fork, at: Sheep Creek ditch near: .

deseription .ooeeeeieenoiiiianae. 165 | description .........o...ooooo..... 108

discharge....cciceecaececcianannns 165 discharge . 108 -
Yuba River, Nork Fork, at: Eleanor Creek, California:

deseription .....ceeeeennnennaiaa. 165 description 216

discharge..........icoiooiiianaan. 165 dischéarge...... 216
Yuba River, North Fork of North Fork, Equivalents, table of 5-6

at and near: Esperanza, Cal.

deseription ........cccieiiionan.. 164,165 Piru Land and Water Company’s upper

discharge....ccecveceenannnnn. .... 164,1€6 diversion near: '

Drainage basins, listof ..........co.ccaa.n.. 2-3 description .. 116

- Duke’s ditch near— - discharge....... PO enceeasecnan . 116
I Likely, Cal.: o .'

‘ 151 . F.

151 o
40 Fa,iroaks, Cal.

’ American River near:
. E. description .. 176
; East Highlands, Cal. discharge........ 176
[ Plunge Creek near: discharge, monthly.. 178
AesCription . ....ovueerneeieeennnns 103 - gage heights. 177
: AISChATge. e v ee et 103 1 177,178

rating table




INDEX.

. Page.
Falls Creek, California:
deseription ......ciceiiiiieiiianenaaa. 216
discharge......... . 216
Farmers’ canal near—
Bishop, Cal.:
description ........o.....l eeeceane 59
discharge.......ccceeveioeeaancannaa. 60
gage heights. ... ....coooiiiiiiii. 60
Santa Paula, Cal.:
description
discharge. ....ooveerceeeeiaanenanan.
Yuma, Ariz.:
deseription .....oeeeiiieiiiiaaaaa. 19
discharge....cocceeeeeeiincnnncnana. 19
Feather River at—
Oroville, Cal.:
description ...l 155-156
discharge. .......coceceeiiceunnnan. 166
discharge, monthly ................ 168
gageheights........................ 157
ratingtable..... ...l 158
- Prattville, Cal.:
description .....coiiiiiiiaia oL 159
discharge......cooecieemieaiannnn.. 159
Feather River, Middle Fork, at—
Mohawk Valley, Cal.:
deseription ........ooiiiiiiiiia. 159
discharge....... e R, 1569
Feather River basin: X
deseription .....c.oiiiiiiiiiiiiiiil. 166
miscellaneous measurements........... 159
Fernando, Cal.
Pacoima Creek near:
deseription ......ococeiiiiiiaiia... 110
discharge............. fereeeeeaaaaas 110
Fish Creek, California:
description ........coceaaia.. S, 186
AiSCharge. ..ccvoeeunr e raaeiienaannns 186
Fish Springs near— ’
Big Pine, Cal.:
deseription ........oo..ooiiiillL. 86
discharge.....c.ceeeeinenannnnnn.. 85
Fitz Hugh Creek near— .
Alturas, Cal.:
deseription .......o.ooiiiiiiii.... 151
discharge...............oo.ooo..... 151
Floats, use of, in measuring discharge..... 7-8
Fort Klamath, Oreg.
Crane Creek near:
deseription .....ceiemiecniainn.... 244
discharge.......ccoeeiinnanannnn... 244
Seven-Mile Creek near:
~description ...l 246
discharge.......oeeeienaaaaai. 247
Spring Creek near:
deseription ....oceeaiiiiannanaaa... 247
discharge.....c.coieemiiiainnnnnn.. 247
Three Mile Creek near:
description .......ceeeea... feeeeaas 247
AiSCharge...cocueeaaaaaaaannna, 247
‘Wood River near:
deseription......o.ooiiiiiiiiiiaa... 249
AiSCharge....cveeevnaioiaeanann. 249
Fort Jones, Cal.
Scott River near:
deseription ...t 246
discharge. ......ccceeciiiiaaannannn. 246

Four Mile Creek, Pelican Bay, Oregon:
deseription ...ceoiiiiiiiiiiii e 244
discharge. ... ooeeeiieioiiinnnnia.. 24b

Fruto, Cal. :

Stony Creek basin:
deseription ......o.ooiiiiaiiaiill 158
discharge. . c.ocecceiceoeenenaiacannn. 153
discharge, monthly ................ 156
gageheights........................ 154
rating table ..... ... .....lol 154

G.

Gaging stations, equipment of ............. 7-8

Ganstad’s ditch near—

Likely, Cal.:
deseription........ooiiiiiiiiiiia.. 151
discharge......o.oioiiiiiiiianaan.. 151

Gas Point, Cal.

Cottonwood Creek, North and Middle

forks, near:
description ..........o..cooail.. 131,132
discharge........cooeeiirviennnnn. 131,132

Georges Creek near— .

Independence, Cal.—
description........ooooiiaiiiiiaa.. 85
discharge......c.coooiiiimennanaanan. 85

Glen Helen, Cal.

Cable Canyon Creek near:
description .......coiiiiiiiaiiia... 102

) discharge..........ocoiiioiaaaiil. 102

Goddard Creek, California:
description 199 .
discharge......ceeeeveeennnanannnn 200

Gold Ray, Oreg.

Rogue River at:
deseription)...ocooiiiiiiiiiiiiiann. 249
discharge....cceeeeieiecinencannnns 250
gageheights...... ...l 250

Gooch’s ditch near—

Lookout, Cal.:
deseription .....ooveieiiiiiian . 151
discharge....coocoocaoiaiaiia. ... 151

Goodale Creek near— :

Tibbetts, Cal.:
description ... ......oioeeiaiiilll, - 8
discharge. . cccoceeiiiaiaeniannans 85

Goodyears bar, California.

Yuba River, North Fork, near:
deseription ....oeeeiiiiiiias 164
discharge..eeee e ceeceeeeencnnannnns 164

Granite Creek, California:

AesCription ceeeeeeeoeieniiaaaaaas 199 -

AISChATEC e eeeeaecceeaiirannanananns 199

Grass Valley Creek near—

Lowden, Cal.: .
deseription)....cceiiiiiiiiniinanns 245
discharge.....occecceencrecenennna. 246

Green Horn River near—

Colfax, Cal.:
deseription o...cieiieiiiaiiiia s 168
AiSCHATEE . eeeeeeeeeaeeaenannannn 168

Grees ditch near—

Santa Paula, Cal.:
description .. .loiioiiiiiiiiiiias 116
discharge........ccooiimiineiaaane. 116

259

Page.
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: Page.
Gregory, Cal.
Mchoud River near:

- 147
148

""" discharge, monthly................ 150
gage heights.......o.......oioes 148
rating table. ... 149

. )
131
131
Griffith canal near—

Olene, Oreg.: .
deseription .......coiieiiiiiienann.. 246
discharge 245

Griswald Creek, Callfomm.'
description ........ooaao.... P, 222
AiSChaTge.ccemurecanneaencanacacnann 222
Grizzly Creek near—

Beckwith, Cal.:

description......coooioiiiaa... 169
' discharge.....c.ccceeeecenniiacnnnnn 159
Guenoc, Cal.

Puta Creek near: . )
description ......... R ceeepenans 180
‘discharge............. 180
discharge, monthly ... 182
gage heights_.................. 181
rating table ............. ceneeeanane 182

H.
. Heading No. 8 of Imperial Canal.

Colorado River below:
description ......occiciiiiiieniiia. 17
discharge.oceeeccacaannn... . 18
gage heights.............. (R 18

Hearst, Cal.

South Eel River at:

" description .......... cmeesseesiaanas 225
discharge........ ——-- 225
Hemlock Canal near—

Calexico, Cal.:

[SIE10 173 - 28

discharge, monthly................. 29

gage heights.....o.oooioiioiill. 28,29
Herndon, Cal.

San Joaquin River at:
description ..ol 184
gage heights. .. 185

Hetch Hetchy, Cal.. ;

* Tuolumne River at: .
description ......o.coociaaaa.. peee. 218
discharge.....c...c...... [ 216

Highlands, Cal.

City Creek near:
description .....ccoeeo...... ceeeeees 102
discharge......ccceveeenannnn cevieea. 102

Holt Canal near— ’

Calexico, Cal.:

' discharge...... R SN 26
discharge, monthly . 27
gage heights....... - 26,27

Home Camp Creek, California:
description 185
discharge 185

Horse Fly, near Lorella, Oreg., precipita-

tionat............... beeeereaads 242

Horseshoe Creek, California: -

deseription..... . ...l 199 |

199

. discharge........ooociiiieeiiiiiiinans

INDEX. oo

©.
Horton ditch at— Fag

Poe Valley, Oreg.: .

description ....ccceiviiiiieiiaiieee. 245
~ discharge......... iecbesinenansranss . 245
Hot Springs Creek near— ;

Klamath Falls, Oreg.: .
description........ fereesiniaes ceeee 245
discharge.......... ieeann ceeemenaae 246

Hotel Creek, California. .
deseription ............5... ceeeeeneeao. 199
AiSCharge. . veeeeeaeeeliieee e eaancnan 199

Hydrographic surveys, annual appropria-

tionsfor.......... ...l 1
organization and scope of .............. 1-3
I
Ice-covered streams, methods of 3 measurmg
flowof....ooveeiiiiiiiainiaa. .- 10

Imperial, Cal. .o

McKim flume near: - .
description ..... eessesiacccncasneran 40
discharge, monthly ... 41

rainfall recordsat..... fereeseecsetenans 41

Tamarack canal near:
discharge........cco..... ceemenan e 38
discharge, monthly feereeseiiaaeane 38
gage heights....... ceeanesans 38

- Imperial canal below—

Quail River ciit-off, Mexico:
discharge...ocee.icecaceanncannnnenn 42

Imperial canal in—

United States and Mexico:
deseription.....ccoooiiiniiannn... 20-23
discharge.......ceeceeeioeennnn.n.. .. 23,24
discharge, monthly ................ 25

Imperial Valley: :

duty of waterin............. . e 40

lands irrigated in .......

soil of, tests of ....... ... ..o.Ll) e

Imperial Valley canals:

deseription .........o.ooiiiiiiiieenaa... 25

discharge.......... 26, 28, 30, 31, 33, 35, 36, 38, 39

discharge, monthly-..... 27-29, 82, 34, 85, 37,38

gageheights................ 27,29, 82, 34, 37,28

Independence, Cal.
Division Creek near:

description ....ceecoeaao.... beecesen - 86
discharge..........ccciicecicaennn.. 85
Eight Mile Creek near:
description 85
discharge........cceecue.... 86
Georges Creek near:
description .. 86
3 discharge 86
Independence Creek near:
description .. 81
discharge...... 82
discharge, monthly . 83
gage heights. - 82
rating table .. ... . ...l oL 83
Moffett Creek near
i 86
86
Oak Creek near:
description .. 83
discharge.... &3
gage heights......... teemcsesesienna 84




INDEX. 261
Independence, Cal.—Continued. Page. | Keno, Oreg. Page

Shepherds Creek near: McCormick mill-race canal near:
desceription ....ooiiiciiiiiiiiiiiines 86 deseription ....cccieiieiiiinnaaeaa. 245
discharge.......coeeveemeeenacion. 86 discharge.... 246

Independence Creek near— Klamath River at:

Independence, Cal.: description ........... R . 229
description ......... femeeeaneas e 81 discharge. ....cccciioieiiiiaiaaaan. 230
discharge 82 discharge, monthly ................ 231
discharge,monthly.. .............. 83- gage heights..... . 230
gage heights... . 82 rating table . v 231
rating table.... 83 precipitation... 242

Indian Creek near— B [S£:)10) ¢:1n 16) « DA 242

Crescent Mills, Cal.: Kern River near—
deseription . ..o..oioiiiiiiiiiaiiian 159 Bakersfield, Cal.:
discharge.......ceeeen s 159 . description .. 187

Irrigation in Imperial Valley, amount of .. 40 discharge.. . 188
Irvington Station, Cal. discharge, monthly ......cceeame... 189

Devil Canyon near: | Kern River basin:
description ........ociiiiiiiiiann. o 102 description .. 187
discharge......... e eeeeeaaeaaaa. 103 | King Creek, California:

Ivy, Cal. ) description 186

Pit River, South Fork, near: -discharge.. 186
Aeseription . ......ueeeeeeiiiainans 189 | Kings River near—

AiSCHATEE e eeeeaeeneneaaiaaaans 140 Sanger, Cal.:
. deseription .. .coivpeereiiiiennieanns 196
7. discharge........ . 196
discharge, monthly . 198
Jamul, Cal. gage heights....... 197

Cottonwood Creek near: : rating table .........ocoeeieiiiian. 197
description ...l 126 | Kings River, Middle, N orth and South
discharge......... eesecenioaeanecana 126 forks, California:
gageheights........................ 126 description....... eee 198,199, 200

’ discharge.... 198,199, 200
" K. Kings River basin:
description ............ P R veee. 195
Kaweah River below— miscellaneous measurements ........ 198-200

Three Rivers, Cal.: Klamath Agency, Oreg. '
description ........ocociiiiiaiii 192 | °  Crooked Creek near:
discharge.......... 193 deseription ...cooiiiiiiieiieneaanan 244
discharge, monthly., 1947 QISCRATEC. «eeeveeee i aaaaaaaaaainn 244
gage heights..... 193 Williamson River near:
ratingtable.... ... ................. 194 description 249

Kaweah River, East Fork, at— discharge T 249

Mount Whitney Power Company’s Klamath Falls, Oreg.

power house, California: Ankeny ditch and canal near:
description 195 description .. 243
discharge.......... 195 discharge 243
Kaweah River, Middle Fork, in— - Hot Springs Creek near:

Sequoia National Park, Cal.: description .. 245
description : 194 discharge.....ccceeeeenenannnnee.. 246
discharge «...........oooooooiill 194 Link River at:

Kaweah River, North and South forks, description .. 226
near— discharge.......... 227

Three Rivers, Cal.: discharge, monthly . 229
description ... . 194,195 gage heights.... 228
discharge......cvcecmeceenanaannn. 194,195 rating table ......ciciiiiiiiiiiinans 228

Kaweah River basi. Moore’s irrigation and power canals
description . 192 near:

miscellaneous measurements ... 194-195 Aeseription «.ceeciierienninninnnnnns 246

Kelsey Creek near— discharge......... ceresssaneenancans 246

Kelseyville, Cal.: Klamath River at—
deseription .. ... loiiieiiilll 175 Keno, Oreg.
discharge. .. ...oceivioiiaiiennaannn 176 Aeseription «.ouleeeicieciniiinaaaann. © 229

Kelseyville, Cal. - discharge.......... 230

Cole Creek at: discharge, monthly . 231
deserintion ....o.ceiiiiiaa.s e 175 gage heights....... 230
discharge ........ 175 rating table ....cccccecmiiiiaaaaiaas 231




262 ‘ INDEX.
. Knights Ferry, Cal. Page. | Likely, Cal.—Continued. * Page.
Stanislaus River at: . Ganstad’s ditch near: .
217-218 ipti 1561
218 151
220
........................ 219 162
........................ 219 . 152
West Valley Creek near:
220 deseription ccoeveeeeenniinnaan... S
221 discharge....
221 discharge, monthly . .14
222 ‘gage heights ............ ieeaneniue 142
Link River at—
L. Klamath Fal]s, Oteg
226

Lagrange, Cal. 227

Mining ditch near: 229
desceription .......ccceaiiaciananaa. 217 228
discharge............. eeeteceeennans 217 228

Modesto canal at Little Cow Creek near—
description .. Palocedro, Cal.: . : ’
discharge... deseription ...cooeiieeiiiieanninnn.. 132
gage heights. discharge.....oocceveeaneeene. eeeen 132

- rating table Little Shasta River and Springs at—

Tuolumne River at: Little Shasta, Cal.:
description .......coiooiioenioal 209-210 . description....cccveiveieiaaiaann.. 246
AiSChaTge. . ccevaceecaccncacannannnn. 210 discharge....cocceeecaeccnronacanns 245
dischatge, monthly ... 212 | Little Tejunga Creek near—
gage heights....... . 211 Sunland, Cal.:.
ratingtable .....cooeoooooiioll. 212 deseription . .e.oiiiiiiiiaiaeiaaaaa. 110

Turlock canal at: o : discharge....ccccuceceenecencacancns 110
deseription ....ccoieceiiiacniiiaan. 214 | Lone Pine, Cal.

AISChATER. v e vee e eeeeereaeaes 214 Ash Creek near:
" gageheights........coovioiiiiial. 215 description 84
ratingtable ....coioeicaiiiiiiinann. 215 discharge... 84

Lakeside, Cal. Lone Pine Creek near: . .

San Diego River near: deseription ......ceceioiiiinaiiaiins 85

. description 126 discharge..... eeee- eeeeseceeieea.. 85
" AISChATEe. e eeeeeeeenaanees 127 Tuttle Creek near: T

Lakeview, Oreg. 86

Cottonwood Creek near: N s 86
description ) 151 | Lone Pine Creek near—
AISChATEC. v enveeeneeanecnencaananans 151 Lone Pine, Cal.:
Lauer, E., & Son’s ditch near— _description 85
Altura.s, Cal.: s . discharge..... 85
.161 | Long Creek, Oregon:" "~
151 deseription ... .. i it i i © 245
AiSChaATgE.cecneiercrnnconcecencacennans - 246
200 | Lookout, Cal. ~ :
200 Gooch’s diteh near:: )

Laytonville, Cal. : ) description.......cciiiiieaianiio. 151

Eel, Middle Eel, and South Eel rivers at: AiSChATEe. e evemenaracanens eeaees 151
description..... . . 226 | Lookout, Cal.
discharge....ccveceerariannncanna. 226 Pit River, at:

Lewis Creek, California: 152
description ..ooveeeiiiiiiiiiieiaienaan 198 152
discharge....cccveeenaenenaecccacnncnnn 198 | Lorella, Oreg.

Lightning Creek, California: Miller Creek near:
description 198 239
discharge....ccceeenaennnn 198 | 240

Likely, Cal. discharge, monthly .... .41
Corporation ditch near; gage heights . 240

i 151 rating table .......... X 241
151 . Swingle flume canal near:

description 247

161 discharge 247

151 precipitation near....................o. 242




Los Angeles River, at—
Los Angeles, Cal.:

deseription .........cooiiiiiiiiia... 110
discharge.......coccoiiiiiinaiaann.. 110
Los Angeles River basin: S
deseription .....o.ciiiiiiiiiiiiiiiais 109
miscellaneous measurements ........ 109-110
Los Nietos ditch near—

Los Nietos, Cal.:
deseription........o..o.oooiiaioll. 108
discharge 108

Lost River near—

Clear Lake, Cal.:
description......... . ..liioaiail. 233
discharge........... 233
discharge, monthly .. 235
gage heights ......... 234
rating table ..... ... .......... 234

Merrill, Oreg.:
description 236
discharge............. 236
discharge, monthly 238
gage heights ....... 237
rating table .............o..ooloo.. 237

Lowden, Cal.

Grass Valley Creek near:
description 245
discharge 245

Trinity River near:
deseription.....c.cocieeiiiiaaaaiao.. 247
discharge. .....cccceeiecenninanan... 247

Lower Lake, Cal.

Cache Creek at:
description .. .....coiiiiiiianiiis 169
discharge......... 170
discharge, monthly. 172
gage heights ..... 171
rating table ................. [ 171

Ludy canal near—

Yuma, Ariz.:
description..... 19-20
discharge..... 20
gage heights ............_.. eieeeaas 20

Lytle Creek near—

Rialto, Cal.:
description........cooiciiiiiiaian. 103
discharge. 103

M.
McCloud River near—

Gregory, Cal.:
description . 147
discharge......... 148
discharge, monthly 150
gage heights.... 148
rating table 149

McCormick mill-race canal near—
" Keno, Oreg.:
description ... ........o..o..lioo... 245
discharge........ccoemiiioiaainnnn. 246
McGee Creek near—

Bishop, Cal.:
deseription.............. ..ol 86
discharge. .. 86

McKim flume near—

Imperial, Cal.:

description ........ B 40
- discharge, monthly ................ 41 -

INDEX.

McNally canal near—
Bishop, Cal.:

Main canal near—
Calexico, Cal.:

Qischarge..........oo..oilooeeenns

discharge, monthly

gage heights................. ...
Malibu Creek near— :

Calabasas, Cal.:
description ....ooiiiiiiiiniiiias 111
discharge. . ..cooiooiiamiaanaaas 111
discharge, monthly................. 113
gage heights. ... . ... .. 112

Malibu Creek basin. :
description ........ et aaan 111
. Marble Fork in—

Sequoia National Park, Cal.:
deseription ...eeeeiiiniieiiiaos 194
discharge. ... o.oceciiiiiaaananan. 194

Mentone, Cal. -

Mill Creek near:
description......ceeioiaiiaiaias - 103
discharge 103

Morton Canyon Creek near:
description 103
discharge. . coceeeeeaoiaacnaeaans 103

Redlands tunnel near:
description 103
discharge......ccoeeiomaeannnnaaas 103

Santa AnaRiver near:
deseription .....ooiiiiiiiaiiiiiiias 94-95
diseharge. .ceeocmieieimneainannanns 95, 98
discharge, monthly................. 98
gage heights.......coooieiiiiol. 96
ratingtable.. .. .....coiiiiiiiis 96, 97

Merced Falls, Cal. :

Merced River above:
description «....cciiiiiiiiiiineana. 203
discharge.....coeeeeeineiannnaan... 203
discharge, monthly........c........ 205
gage heights.......ccoevimmaenian.. 204
ratingtable........c.ooenee ) -

Merced River in—

Yosemite Valley, California:
description ...o..oocea... feeemeeanns 201
discharge......... 201
discharge, monthly... 203
gage heights...cooeianiiaa.s 202
ratingtable.... ..ol 202

Merced River basin. .
deseription ....oooioioiiiiiiiiiiiil 200
miscellaneous measurements 209

Merrill, Oreg.

Adams ditch near:
des 242
dis 242

Lost Ri
des 236
discharge 236
discharge, monthly 238
gage heights 237
rating table 237

Tule Lake near:
description ...oceeiiiieniiniaaiaas 238
gage heights 239




204 INDEX.
Merrill, Oreg.—Continued. "''Page. | Moffett Creek near— Page.

Van Brimmer ditch near: Independence, Cal.:

description .... 86
discharge 86
Merrillville, Cal. Mohave River at— '

Willow Creek at: “ Victorville, Cal.:
description ............. fevessaneace . 4 description
discharge, monthl discharge..........
gage heights...... discharge, monthly . )
rating table ....... gage heights ......ccoeveeianiaiis 89

Methods of computing run-off. Mohave River basin:
of measuring stream flow .............. description .......coiiiiiiiiiiieiiena. 87
Mexicala, Cal. B ' Mohawk Creek near— :
California-Mexico Land "and Cattle New Mohawk, Cal.: .
Company’s flume near: deseription . ....occiiiiiiiiiionannn. 159
description ............ 41 discharge.....ccoeoveenvciinannennnn. 169
discharge, monthly 41 | Mohawk Valley, Cal.
Middle Creek near— ’ Feather River, Middle Fork, at:
Upper Lake, Cal.: ) description 159
175 discharge.........ccveevevenannnnnas 159
175 | Mokelumne River near— '
Middle Eel River at— Clements, Cal.:

Covelo, Cal.: - deseription «....ocoevuenne.. ceeenes 223
description ........ . 226 discharge 223
discharge.... 226 discharge, monthly 225

Laytonville, Cal.: gage heights ...t 224

~ description 226 rating table ............cciiiinnannn 224
discharge 226 | Mokelumne River basin:
Middle Fork, ete. _See name of river. deseription ......cociiiiiiiiiiiinnaanns . 223
Mill Creek near— Mono Creek, California: .

Mentone, Cal.: deseription .......ciciiiiiiinees oan .. 186
description 103 discharge.........cc..... neeneeniavenans 186
discharge-:..... reeneeand / eeeeaeans 103 | Moore’s diteh near— -

Tehama, Cal.: . Woodland, Cal.: . )
description . 132 deseription ............. edeeeneeane 175
discharge............ ceedeanveeanaas 133 discharge........ccooeieeeeinannannn. 175

Mill ditch near— Moore’s irrigation and power canals near—
- Balls Ferry, Cal.: Klamath Falls, Oreg.: -
deseription....cceeeienn... reeneeeen 132 deseription .....c..ciiiiiiiiiiiienns 246
_discharge...... O, ceeennnes . 132 discharge......ccoveeeemmamenancaanas 246
- Miller Creek near— Morton Canyon Creek near—

Lorella, Oreg.: Mentone, Cal.: )
description .......... ceemenaeaaan 239 description 103
discharge.cceeceaeciioiiininnniinns " 240 AiSChATZe.ccccvrnenircmeirennnaann 108
discharge, monthly ................ 241 | Moss Creek near—
gage heights..........coaoiiiiiil 240 Pelican Bay, Oregon:
rating table.............. cemmcaeea. . 241 description 246

Millrace canal near— discharge. . ... .- 245

Tehama, Cal.: - 1 Mount Hebron, Cal. -
deseription .......coeca... 133 Antelope Creek near:

. discharge.....c.ccceeeniiiiennilonnn 133 deseription ......ooiiiiieiiiiiaiaae . 242

Millville, Cal. discharge.....ccoevenmcnennniaanaoen 242

Clover Creek and ditch at: Butte Creek near:
description ........... ceeeeen ceeene 132 Aeseription «oveeeonecicinniiieeannns 243

© discharge...........ceeene. Meeeneaes 132 AISCDATEC. ¢ - ceacmeaeacenracananas 243

Cow Creek at: MountWhitney PowerCompany’s flume at—
deseription . ....ceeiciiieiaann. ... 132 |  BSequoia National Park, Cal.:
discharge.....ccecveerieveennncann. 132 195

Miner’s inch, definition of ................. 3 1195
- Mining company’s flume near— Mount Whitney Power Company’s power

Sierra City, Cal.: house, California.
deseription .....cciieiiiiiiinniaaaa. 165 Kaweah River, East Fork, at:

AiSChaTge. . cvanriearaernerecenann . 198
Modesto canal at— 195

Lagrange, Cal.:
description 186
discharge.......... - 186
gage heights Multiple-point method of measuring dis-
rating table...... ceeririeeanneeanees - 214

charge, description of.......... 9




N.
3 - Page.
Nevada City, Cal.

Bay Counties Power Company flume

near:
description .. 164
discharge.........oooveoiioiiiinian. 164
Yuba River, Middle Fork, near:
description ...l pee- (164
discharge. ...

New Holt canal near—
Calexico, Cal.:
discharge, monthly .................... 28

New Mohawk, Cal.

Mohawk Creek near:

description .........oiiiiiiiai. 159
discharge.......... e 159
New River near—

Calexico, Cal.:"
discharge.....c.covroieceieannna. 30
gage heights...........o...o.coo..o. 30

North Fork, etc. See name of river.
North Hillside canal near—

Bishop, Cal.:

" description 78
discharge........ccooiivmniiiiaaan 78

.gageheights. .. ...o..oooaiiiia. 78
0.
Oak Creek near—

Independence, Cal.:
description - .oooiiiiiiiiaaaan 83
discharge.............. 83 -
gage heights 84

Oakereek, Oreg.

Umpqua River, North Fork, near:
deseription .. .....ocooiiiiiiiaia. 251
discharge.......cooeeiiceenaanann. 251
gageheights....... ... ............ 252

Olancha, Cal.

Cottonwood Creek near:
description ....o...oiiiiiiiiiiiiao. 85
discharge....cccoceioeininaaaaaao.. 85
gageheights..___..._..... ... ... 85

Olene, Oreg.

Griffith ' Canal near: }
deseription ...l 245
discharge.......o.oooiiiiiiiiiiaa. 245

Oroville, Cal.

Feather River at: -
description 156-156
discharge 156
discharge, monthly................. 158
gage heights 157
rating table 158

Owens River near—

Citrus; Cal.:
description - 74
discharge.......... 75
discharge, monthly................. 76
gageheights................... ... 75
rating table ...l 76

Round Valley, Cal.: .

. 50
50
52
51
52

IRR 177—06——18

INDEX.

164 -

265

Owens River basin: Page.
deseription .......oooiiiiiiiiiiiiiiiae. 49
miscellaneous measurements in........ 84-86

Owens River Canal near-—
Bishop, Cal.:

Pacific Ocean drainage, northern: -
miscellaneous measurements ........ 242-249
Pacoima Creek near—
Fernando, Cal.:

deseription -....oo.oiciiiiiiiiiiia. 110
discharge............. R, 110
Pala, Cal. .

San Luis Rey River near:
deseription ... i . icieeieieaniioan 91
discharge................. 92
discharge, monthly .. 93
gage heights.......ceeeeuen [ 92

Palocedro, Cal.

Cow Creek near:
description ~ 132
discharge 132

Little Cow Creek near: }
deseription oveeeeeiiiiiiiiaaniaan. 132
discharge.......... cmeeeeenanaan oo 132

Parrotts Ferry, Cal.

Stanislaus River at:
description ..o ieiiiiiiiiannaiaos 222
discharge.......... eeeeeeecmaiaaaa 222

Pasadena, Cal.

Arroyo Seco, Cal.:
description . ..ocoiiiiiiiiiiiiiiiian, 109
discharge............. e eeeeneas 109

Pelican Bay, Oregon.

Moss Creek near: N
description ...l 245
discharge........coemivmiiiennnanan. 245

Varney Creek near:
description .. . 247
GisCharge....oooceneeneciiiiaaanai. 247

Phillip’s wheel canal near— ’

Spring Lake, Oreg.
description . 246
discharge. . 246

Picard, Cal.

Doris Creek near:
deseription .........ooooiooo.. 244
“AESChATEe . o e m e e et e aeaaneann 244

Pine Creek near—

Alturas, Cal.: .
description ...... ............. 151
discharge.... 152

Round Valley, Cal.
deseription .......ciecieiiiiiiiannns 55
discharge......ccoeoiimmiinanaanans 55
discharge, monthly . 57
gage heights.. .~ 56
ratingtable... ... ...oiiiaieiaaas 56

Piru City, Cal.
Piru Creek near:
~description .......eiiiiiiiiiiaaeans 116
discharge.... . 116
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266 . INDEX. - -
Piru Land and Water Company’s upper  Page. | Puta Creek at and near— Page.
- diversion near— Guenog, Cal.: |

Esperanza, Cal.: . description.........ocoeiiaiiiol 180
description .................. . 116 discharge... 180.
discharge . 116 discharge, monthly ............. .. 182

Pit River at and near— gage heights............ 181

Bieber, Cal.; rating table ...... e 182
deseription ...ooveeeiiiiiaaaaa.. ... 136 Winters, Cal.: .
discharge......... 137 " description )
discharge, monthly 139 discharge .
gage heights.._....... 138 gage heights -
ratingtable....c...ooeiineiiin ... 138 | Puta Creek basin '

Canby, Cal.: . ‘o deseription ... .cooieiiiiiiiiiiiiiiaas 179 :
AeSCTIPHON - .o euivecneacicaaiansl 134 §
discharge............... 134 . Q 4
discharge, monthly .. 136 | Quail River cut-off, Mexico. g
gage heights.......... .. 135 " Imperial canal below: R .
rating table. ..o iiiiiiiiiiieeaaan.. 135 AISChATEe. e eneemeeeieieeaeenanaan 42

Copper City, Cal.: - . R o
description ............ besmascaseana 132 ) "
discharge.......cccoeeeeeaann. Peee.. 132 | Rainfall, record of, at—

Lookout, Cal.: Imperial, Cal........coevveene..ns s 41 .

" deseription .. o...ooiiiiioienianoaaa. 152 Keno, Lorella, and Tule Lake,Oreg .... 242 '
discharge.......... e 152 | Rancheria Creek, California: . -
Pit River, South Fork, near— 216
Ivy, Cal.: 216
deseription ce.eeceiiiiiiiaiiiaaaa.. 139
~ discharge..eee.eoeecaenaa. . Ceeae.. 140
Pit River basin: . - 200
LT 0 (o)« 133 200
miscellaneous measurements. ........ 151-152 | Ranchito.ditch near— . '
Pitman Creek, California: El Monte, Cal.:
description............ eeeteeecranaaaaad . 186 deseription ........coooioiiiiiiiia, 108
Aischarge. cceeeeeeienerainacnaecncnnan 185 discharge.......ccooevivieitonenenns 108
Placerville, Cal.: Rating curves, methods of constructing. ... 10-11

American River, South Fork, near— Rating tables, methods of constructing .... 10-11

description. .......... R RN 178 | Rawson canal near—
AiSChATEE. « o e e eeeiieieiaenanann 178 Bishop, Cal.:
Plunge Creek, near— : - description ....... recnserecnmmmens .65

East Highlands, Cal.: discharge...... P SR 65
deseription ... ..eeinianeennn. 103 | gage heights......cocevepennnnn. v... 65,66

. discharge....ccocieeniacearannnnnn. 103 | Red Bluff, Cal. .
Poe Valley, Oreg. . - Antelope Creek near: ! -

Horton ditch at: deseription ......i.ocoieiiiiiiiialil 132
description ...ceeeoiiiiiiiiiiiina. 246 discharge.......ccoeveeviemnnnns e-- 182
AisCharge. cciaiceenincanenennanas 245 Sacramento River near:

Portersville, Cal. .+ deseription .....iiiiiciiiiiiannn.. © 128
Tule River, near: discharge........... 129
description...... S A S, 189 discharge, monthly 130
190 gageheights. ... ...........c.... .. 129
) 191 rating table 180 i
190 | Redlands, Cal. * i
191 Santa Ana River near: :
" Powers canal near— deseription .....oocciiiniiaaiiaennnn 108
Bishop, Cal.: discharge........ceeeeaaan P ... 108
* description.......cccccceeeeeeeve... 76 | Redlands tunnel near— '
AisCharge....coeeeececncannn aenn .- kil Mentone, Cal.:
gage heights......... ceeeaen veieenans hird deseription ............ eoaneseepacns 103
Prattville, Cal. . dlgbharge ..... s temermenaaey 103

Feather River at—
deseription .......occociiiiiineann 159 186 ‘
discharge.......lcoceeeiiiioaiann 159 186

Preston, Cal.

Russian River at— Lo Lytle Creek near:
description........ wiebeanen et 225 description «.......... meeaeaas 103
discharge...oovvnee... T, 225 discharge........... [, 103

]




Ribbon Falls Creek in—
Yosemite Valley, California:
description
discharge. .....c.ceiciiiicninnnnnn..
Rincon, Cal.
Chino Creek near:
description

discharge ... ... ..o ceeeieaaa ... :

Santa Ana River near:
description
discharge.....c................ DU
gageheight... . ... ... ... ... ..

Rincon ditch near—

El Monte, Cal.:

Rio Hondo near—
_El Monte, Cal.:
description ....... ...l
discharge....ceeoveeeioiinoannna..
Roaring River, California:
description
disCharge.....cceceeieneieianiennnannnn
Rock Creek at and near—
Aspin Lake, Oregon:
description ......coeeoeiiiiiiiiiaL..
discharge......cveeoeecececencannn.
Crystal, Oreg.:
description .......... ..ol
discharge....... eeeeeereemeeeeeaas
Round Valley, Cal.:

- deseription «..oooiiiiiiiiiiiias
discharge.......occociioiiiiennnnan.
discharge, monthly.................
gage heights................o.... ..

Rockwood, Cal.

Alamo channel near:
discharge.............. reccencaseans
gage heights................i.......

Rogue River, at—

Gold Ray, Oreg.:
description ........cooiiiiiiiait
disCharge ...ccoveceeceenenannnnnnnn.
gage heights...............o.......

Round Valley, Cal.

Pine Creek near:
description
discharge.........oooooiiaiiiiio...
discharge, monthly.................
gageheights.................... ...
rating table .............o....olll.

Owens River near:

ratingtable....................o....
Rock Creek near:

description ................ S
discharge............oooooeaiiilll.
discharge, monthly.................

gage heights........................

Rules for computation
Run-off, office methods of computing, in
inches, definition of ............

INDEX. 267
Page. | Rush Creek near— Page.
Adin, Cal.:
209 description .. ... oioiiiiiiiiilll 152
209 © edischarge. ... .. cococoiiciiiiiiaon. 152
Russian River, East Fork, near—
Ukiah, Cal.:
102 description ... . . ..ol 225
102 AiSChATZE .« cecee e aeicacdaanaaannn 225
Russian River basin:
103 miscellaneous measurements .......... 225
103 -
103 S.
Sacramento, Cal. -
108 Sacramento River at:
108 gage heights. ... .......oo.iall 131
Sacramento River at and near—
Gregory (Baird Station), Cal.:
108 d?scription ......................... 131
108 discharge.....c.ccoeoiiiiiiiaiaaonn 131
Red Bluff, Cal.: :
199 description . ... ... .o o.ol.lll. 128
199 discharge. ...c.oooiioaiiaamicamaans 129
discharge, monthly 130
gage heights 129
rating table ....o.oiiiiiiiiiiiaiaa 130
246 Sacramento, Cal.:
246 gageheights................. ceeeene 131
Sacramento River basin:
246 deseription . ...oo.oioiiioiiiiiiiiiiiils 127
246 miscellaneous measurements .......... 127
Salinas River basin:
52 description ..ccoeeeiiiiiiiiiaianae 128
53,54 | galton sea, discharge into, amount of...... 39
54 San Diego River near—
53 Lakeside, Cal.:
- description c...veiiiiiiiiiieanna, 126
discharge....cocceceeeannans meeciee . 127
30 | san Francisquito Creek near—
30 Saugus, Cal.:
description ....oceieiiiiiaiiieia. 116
discharge.....cocoeiiiiinniiannns 116
249 | san Gabriel River near—
250 El Monte, Cal.:
250 AeSCrIPHiON . . vueeeeeeeeeenans 108
diseharge. ...o.ooeiioioaiciaiaaaan. 108
San Gabriel River and canals near—
55 Azusa, Cal.:
55 description ... ool 104
57 discharge... ... ..ol 105,107
56 discharge, monthly ................ 107
56 gage heights........................ 105
ratingtable.......cooeeiniiaiil. 106
50 | San Gabriel River basin:
50 description ... o.oiiiiiiil 104
52 - miscellaneous measurements .......... 108
51 | San Joaquin River: ’ )
52 deseription ..ooeoiiiiiiiiiiii s 184
miscellaneous measurements ........ 185-187
52 | San Joaquin River at—
53,54 Herndon, Cal.:
54 deseription ....oceieiiiiiiiiiaii. 134
53 gage heights..._... ... ... .. .. 185
4-5 San Joaquin power house, California:
: description .....ociiiiiiiiiiiaa.. 187
10-12 discharge.....cocoveieiiinnnaninean 187



rating table.......... rieons feeeee... 119

268 _INDEX.
San Joaquin River, Middle Fork, Ca.h- Page. | Santa Clara River near— Page.
fornia: " Camulos, Cal.: ©
186 description ........... [ eeeen 117
- 186 discharge.. 117
San Joaquin River, North Fork, California: Santa Paula, Cal.:
186 description .. 117
186 !
186
186
San Luis Rey River near—
Pala, Cal.:
'g;:o;?tion 91 discharge....ccceeeeevenas [ 17
ChATEe. e eeeeeneannns 92 Sin: '
discharge, monthly por Snn': eg}l:imﬁlziver basin:
gage heights................. reeeees 92 lp; R oceemeanes .t """""" 5_11;’
San Luis Rey River | . miscellaneous measurements 116-11
AESCTIPHON «eeeeeemmeemneennereaanennn, g1 | Senta Clara Water and Irrigation Com-
San"Pasqual, Cal. o pany’s canal near—
Santa Ysabel River near: Sn.twoy, Cal.: :
description 127 | deseription .....coeeeveiieeennes .. 117
QSChATEe. . ceueeeeneneenrnnanens 127 BEORATRE. ... zverresecenonaranses 7
gage heights............. eenenns ... 17 | Santa Maria, Cal.
Sanger, Cal. . Santa Maria River near:
Kings River near: deseription «..veeeeniaiiaiieiaians 120
description.. 196 d%scha,rge 121
196 discharge, monthly ................ 123
198 ' gage heights ; 121
gage heights 197 rating table 122
rating table 197 | Santa Maria River basin:
Sanger canal at— description ..oeeeeeniienniiieaaaaaas 120
Alvyord, Cal.: Santa Paula, Cal. :
“ description......cceennennnn. rreeeeee 70 Farmers’ canal near:
discharge......cceeeaeena.. ceeeeeen 7 deseription.....c.ooiciiiiiieiiat 116
gage heights......cooovennnnnnn. ceee 7 AiSChATge. - ceceeiierennaenennaaaans 116
Santa Ana River, Cal. Grees ditch near: : )
Canals from: description ....ccviiiimiienneaanas 116
. discharge........... cosveesssebvonan 102 Aischarge.....cccvvememnnencnaannnas 116
Santa’ Ana River near— Santa Clara River near:
Mentone, Cal.: o AeSCription . oeeeieeeiiianeiiiannann 117
"deSCeription - ..cieeeeelioeenaaanan .. 94-95 AiSChaTge. . ceeeeeeaiiieninanean .. 117
discharge Santa Paula Creek near:
discharge, monthly ......c.ccee... 98 deseription ....cceociieiiiiiiannns 116
gage heights.....ccooveeeannn.. .. 96 AiSCHATER. . vummemecceeionnrinnnnnnas 116
rating table ......ccooiiiiiiiall 96,97 | Santa Ynez River near— :
Redlands, Cal.: ) Santa Barbara, Cal.: -
deseription. .......cooiiiiiiieienant 108 deseription . ...oeuenenanesas eeee- 117,118
discharge.........cceceeeennanns ... 108 discharge, monthly -................ 119
Rincon, Cal.: gage heights. ...oeoeemeemneenennnns 118
deseription......coeeeviiiiannina. 103 rating table ........ eeetieieeenes. 119
discharge . 103 Santa Ynez River basin: .
gage heights -......... eeecencscannd ;103 description 17
Santa Ana River basin: R R moeTosssnenees
description........ ST o4 | Santa Ysabel River near—
miscellaneous measurements ........ 102-104 Sen Pasqual, Cal.: .
seepage MeAsUrements . . ......eioenn-.- 29 Qeseription .. .eoremmneneenaneienens 127
Santa Anita Creek neni'— . dlscha.rge ........................... 127
Sierra Madre, Cal.: gageheights............ooemnnnnnne 127
description ..... eeeeeeeeaneeaneeans 108 | Saticoy, Cal.
) discharge....ccceeeennns vesesasaas .. 108 Santa Clara River near:
Santa Barbara, Cal. : description 117
Santa Ynez River near: ) discharge.. 17
description ............ feececeasane 117-118 Santa Clara Water and Irrigation Com-
dlscharge MONthly.ueeeeeneenennnn- 119 pany’s canal near: ' -
gageheights................oo.ol. 118 description ) 117
discharge..:..... tesecescenuonnonces 117

—
i
|




INDEX. 269
Saugus, Cal. Page. | Sierra City, Cal.—Continued. Page.

San Francisquito Creek near: Yuba River, South Fork of North Fork,
description 116 near:
discharge.. 116 description . 166

Santa Clara River near: discharge. ... ..ocooiiiiiiiaaaaaaa. 166
description 117 | Sierra Madre, Cal.
discharge 117 Santa Anita Creek,-near: :

Scott River near— " description .....oooooiciiiiiiii. 108

Fort Jones, Cal.: discharge.......cocooeceaiiiaiaa. 108
description . .. 246 | Siletz River at— )
discharge........ . 246 Siletz, Oreg.:

Second-foot, definition of .. .............o... 3 description . ... .. ..ol 252
Seepage measurements: discharge. ... . 252
-Santa Ana River........... ...l 99 gage heights JUT, 252

San Bernardino Valley................. 101 | Silver Creek-and South Fork, California:

Sequoia National Park, Cal. description .... 179

Kaweah River, Middle Fork, in: i QISCHATEE e eeeeeaeeecaeaananns - 179
description ...... e 194 | Silverlake, Oreg.
discharge. ... cocoeiieiiininaaaa.. 194 - 8ycan River near:

Marble Fork in: . deseription .......ooooiiiiiiiiiial. 232
deseription...... ...l 194 discharge........oovvmeniiiinnnnann. 232
discharge........cviiiiiiiiiiiiaan. 194 gageheights..............o.......l 232

Mount Whitney Power Company’s flume Single-point method of measuring dis-

at: : ’ charge, description of .......... 9
description ..... S 195 | Slide Creek, California:

discharge. ..cueeeeiniecenanannnn. 195 description ................ S 200

Sespe Creek near— Aiseharge. . .o.oooiie i, 200

Sespe,- Cal.: E Slippery Ford, Cal.
deseription .. .....o...oiiiiiiiaia. 116 American River, Silver and South
discharge. ... ..occoviieeinana... 116 Forks, near: .

Sespe Land and Water Company’s canal description ..........o ..ol 179
near— discharge. . .o.oceeaeeoeieaiaaan.s 179

Sespe, Cal.: ; El Dorado ditch below:
description ......coeeiiiiiiiiaeaaa. 116" deseription .....o.oiiiioiiiiiiaiaa. 179
AiSChATEe. o ieeaeeaaraieinannaaan 116 discharge.........ccooooiiiiiiioian. 179

Seven Mile Creek near— Slope method of measuring discharge, use

Fort Klamath, Oreg.: i : and value of............o...ol 6
AOSCTIPHON « v e eeeeneneanns ... o4¢ | Small Creek, California:

AISCHATER. « e e eeeeeeaeeaaanann. 247 description .....coociiiiiiiiiiiiaiaa... 186
Shasta River near— - disc.harge. AR 186

Yreka, Cal.: Smartville, .Ca.l.
de;crip};.ion : 247 Yuba Ru(er,. near: .

: dischafge ERRh 047 deseription ...oeeeeniiiinneiian, 160

s h discharge..........ccococeaaiannn 161,163

Sheep Creek, California: discharge, monthly. ............... 164

description................ cemacen veeean 199 gage heights .............c.ooooaal. 162
discharge..........occoiiiiiiiaaiia. 199 -| Soil, classification and test of, in Imperial

Sheep Creek ditch near— Valley . e aaaeaeaaeacnaaaanaan 40,41

El Monte, Cal.: ; Soledad, Cal.
description........ccceiieenan O 108 Arroyo Seco near: .
discharge....... O, 108 description ... .cccceeiiiinninnnnn. 123-124

Sheepy Creek near— d?scha.rge. DR GRRREEEREE LI ELELLD 124

Brownell, Cal.: dlscharge, monthly......ccooeonanss 126
description ...ceveecaiieiinanniaann. 247 ga,g:e hefghts. .....ocoouenieeannnnes 125
disCharge...coouecinececenanncann 247 rating table ............ STeTmEesees 125

South Eel River at—
Shepherds Creek near— Hearst, Cal.; .

Independence, Cal.: AeSCTIPHON +euenmeeeeemaceeeaanans 225

- description - 86 AiSChATEE. « o ceeieecaeeacceaianann 225
discharge...... Seersececcieceiaaenns . 86 Laytonville, Cal.:
Sierra City, Cal. description ... . .cooooiiiiiiieiaal. 226

Mining Company’s flume near: . diSCharge. . cceeecieeraiiaaieanannns 226
description ) 165 | South Fork, etc. See name of river.
discharge.......coceeieinanannn... 165 | South Hillside canal near—

Yuba River, North Fork of North Fork, Bishop, Cal.:

near: description......coeeiiiiniinanain kil
description ... 165 AiSChATge. . cecaeacacccaannncacacnn- 7
Aiseharge,s . . .ccciiieeciiiiaaiann. 165 gage heights ....................... ki




270 INDEX.
South Yuba Mining Compa.ny s ditch - Page. | Stella, Cal. Page.
near— . Clear Creek near: - -
Colfax, Cal,: description.............. meeeenaneas 131
description .........ocieoiiiaiiilie 168 AISChATEC. v eueemeeccaecanlciaienann - 181
AiSCharge. . covmeneeeiienaens 168 | Stevens canal near— . ’
Sprague River near— Citrus, Cal.: :
Yainax, Oreg.: 73
description 247 73
discharge......ccoeeeecanacaaacaan. 247 74
Spring Creek near—
Fort Klamath, Oreg.: 186,
description . 247 186
. discharge..........ocooceeioonan. 247 | gtony Creek near—
Spring Lake, Oreg. Fruto, Cal.: .
Phillip’s wheel canal near: AESCTIPHON < e e eeecienenainennnin 153
deseription ...cooeieniiiiiiinianias 246 discharge.......... . 158
) discharge............co.o.oniie. 246 discharge, monthly .. 156
Springyille, Cal. gage heights.......... . 154
. Tule River, North and Middle forks, rating table -.o.ovovmeeninnanans . 154
near: Stony Creek basin:
description ......iccieveeniiiian.. 191,192 AeSCTIPHON «+ - eeveeceecaeeeiaeaeeaaas 152
Stream flow, field methods of measuring... 6-10
Squaw Creek near— Success, Cal.
Copper City: Cal.: Tule River, South Fork, near:
description ........ sremeenenenanenas 132 description . .19
disﬁha_rgg. R 132 discharge. .....coocvvnneeeninionnain 191
Squaw Hollow, Cal. . ) )
Stanislaus River at: Sunla_..nd, Cq.l. . .
description 222 . Big Tejunga Creek near:
. deseription ...coveveieniiennaiaaa. 109
) discharge.......ccveceeemiicinnnnns 222 disch 109
. Standerford ditch near— 1sC .arge """"""""""""""
El Monte, Cal.: Little Tejunga Creek near: .
* description 108 dgscription ------------------------- 110
discharge. ... ..ccccoioeimnnniinean. 110
discharge 108 | . " '
Standish, Cal.. . Susan River near—
Willow Creek near: Susanville, Cal.:
deseription . ....ioiiiiieiii e 47 description .......... Cememeenienees
discharge........... a7 discharge.......ccoormeennanns
discharge, monthly. 49 discharge, monthly ..
gage heights........ 48 gage heights
rating table. . emveeeeeaaanenns 48 rating table...
Stanislaus River at— Susan River basin: .
Knights Ferry, Cal.: AESCIIPtON « .o veeevemrenceanneaaeananan 42
description ....................... 217-218 | guganville, Cal.
discharge...... senee 218 Susan River near:
discharge, monthly. 220 description .
gage heights.......... .19 discharge...._..........
rating table .................. PP 219 discharge, monthly
Parrotts Ferry, Cal.: - ) gage heights..........ccconenn.. .
description ------------------------- 222 rating table. . ....ooeiooiiieiiiinaan.
AISChATEe. c oo lceaiiaiiaian et 222 s
Stanislaus River, North, Middle, and South Bweetwater River near—
Descanso, Cal.:
forks, Cal. description . 127
description . 222 GSCIIPUION .o vovrenmenene e et
; discharge .127
discharge............ eaeeemenmnn ceeeeast 222 heights 17
Stanislaus River basin: 8age REIGNIS. -ouooenrrie o cne e 5
AeSCIiption .. .evmeeneneeieeaneeanans 217 | Swingle flume canal near—
miscellaneous measurements .......... 222 Lorella, Oreg.:
Stanislaus Water Company’s ditch at— description . 247
Knights Ferry, Cal.: discharge.......... [IXIIIEREEERLRTE 247
description . 220 | Sycan River near— '
discharge............. 221  Bilverlake, Oreg.: .
gage heights. . 221 deseription . ..ooiicceieeiiaiinaas .. 282
rating table................. 222 discharge... 232
Stutlons, river, location of, map showing -- 2 " gage heights 232




INDEX. 271
T. - Page. | Trinity River near— Page
Lowden, Cal.: . .
Tables, explanation of .......ccooeeeennnn... 4 description .....coveeecaeeieemneann 247
Taboose Creek near— discharge 247

Tibbetts, Cal.: Triunfo Creek near—
description ...........o.oielilll. 86 Calabasas, Cal.: »
discharge. ... 86 deseription . ..oveveeeeeeeeeaenns 113

Tamarack canal near— discharge............. - 114

Imperial, Cal.: discharge, monthly .. . 116
discharge........ccooeeiiiiinaaa.. 38 gage heights_....................... 114
discharge, monthly ................ 88 | Tule Lake, Californin:
gage heights............. ereeenenes 138 precipitation .. .oo.iceiiiieiiiioaaa. 242

Tehama, Cal. ‘Tule Lake near—

Mill Creek near: Merrill, Oreg.:
deseription .........iiiiiiiinn.... 132 description .coeoeieceniiiaiiiiaaas 238
discharge. ...l 133 gage heights...................... 289

Millrace canal near: Tule River near— -
description ..... 133 Portersville, Cal.:
discharge 133 189

Temecula Creek near— 190

Temecula, Cal.: ' 191
description 126 190
discharge...... 126 191
gage heights’ 126 | Tule River, North-and Middle forks, near—

Tenaya Creek in— Springville, Cal.:

Yosemite Valley, California: description ..oeeeslciiiarananaaa. 191,192
description 1207 discharge 191,192
discharge.......... 207 | Tule River, South Fork, near—
discharge, monthly . .. 1208 - Success, Cal.:
gage heights. . ...........o........ ‘ 208 deseription ... .:.oociiiiiiiiiiiiaia. 191
rating table ........cceiiiiiannnnn.. 208 AiSCHATEE . o eee v eeeeeeeeeeeaanaes 191

Ten Mile Creek, California: ; Tule River basin:
description ...... ...l 1198 deseription ... i eeiiiiiiiiiieeaas 189
discharge. .....oocoo.ooiieiiiiiei.. 198 miscellaneous measurements ........ 191-192
Three Mile Creek near— Tuolumne River at—

Fort Klamath, Oreg.: ‘ Hetch Hetchy, Cal.:
description 1247 deseription .. ceeceeerieaataaans 216
discharge 1247 AiSCharge: oveeceeti e e caeannns 216

Three Rivers, Cal. 1 Lagrange, Cal.:

Kaweah River below: desCription . .ooeeeeoeiiaaanaanns 209-210
description 1192 [0 3 210
discharge............ 193 discharge, monthly ................ 212
discharge, monthly 194 gageheights....................... 21
gageheights.............. ... 193 ratingtable.... .. ... 212
rating table.......... ... 194 | Puolumne River, Middle and South forks,

Kaweah River, North and South forks, California:

near: | description ........... s eseciasannn 216,217
deseription ... .. ... .ol 194,195 AISCRATEE. .« eeeeeemeeeeeaeeaaaanns 216,217
discharge. ...coovveenennnnnnna... 194,195 | pyolumne River basin: . .

Tibbetts, Cal. description 209

Goodale Creek near: i miscellaneous measurements 216-217
description ...l 85 | Turlock canal at—
discharge.......................... Lagrange, Cal.:

Taboose Creek near: i deseription .. ....iveeieeeoeaaio. 214
description .........oiiiiiiiiiiiooL. 86 discharge..... S .. 214
discharge. ...cooeeeeeeceieieannnn.. 86 gageheights............cc......... 216
gage heights........................ 86 rating table........ocooiiiiiiiiiiiot 215

Tiltill Creek, California: Tuttle Creek near—

description 216 Lone Pine, Cal.:

AISChATZe. . eeve e eciiieaaaaeaees 216 AeSCTiPtion «..nmeneeiiaeneanns 86
Tinemaha, Cal. discharge.....eeenno-. reeermeaaaan 86

Tinemaha Creek near:
description ....... ...l 86 U.
discharge........o..oooiiiiiiaiann .86 -

Birch Creek near: C . Ukiah, Cal.
description ... 80 Russian River; East Fork, near:

description .... 225
discharge........ o oot 225
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Umpqua River, North Fork, near— Page. | West Valley Creek near— Page.

Qakcreek, Oreg.: Likely, Cal.:

iption 2517 description ....ecceciienn. cerenneen 140
251 discharge......ccoceiiiaivueannnal 141,143
.- 252 discharge, monthly......cceeeeenn... 144
Umpqua River, South Fork, near— . gage heights. .......... ... teemien.. 142

Brockway, Oreg.: Wheatland, Cal.
deseription ..cceeciieciiaiiniaaaa. 250 Bear River above:
discharge................ 250 description 165
gage heights. 251 discharge 166

Upper Lake, Cal. discharge, monthly ......c........ - 167
Clover Creek near: gage heights......ccioommeeannnnn. 166
rating table ............ I, 167
Wheeler flume near— .
Downieville, Cal.:
description ....cccccevennsn ciessdaes 164
discharge....ceceeereieeniceenannnns 164
Williamson -River near—
V. Klamath Agency, Oreg.:
deseription .....ieeiiiiiiaieiiaann. 249
Va.lley Counties Power Company’s canal discharge......c.cceeemiianiinnnnn. 249
near— Willow Creek at and near—

Centerville, Cal.: Adin, Cal.:
desCription eeceeceeecaaas PO, 133 deseription .....c.oiiiiiiaii lian 152
discharge......ccecee-. edeeenenn w.e. 133 AisCharge....ceeieieinenceincnnnnns 152

Van Brimmer ditch near— Brownell, Cal.:

Merrill, Oreg.: description - ..coceeeaannn S, 248 - -
deseription .........ooiiiiieaaa.. 247, 248 AiSChATge. «ceeeececacracaacacananien 248
AiSChATZe . - - e oieeiieeaieneaaiien 248 Merrillville, Cal.:

Van Loam’s ditch near— . . description ......... ceeeeeeeeeeoaans 45

Likely, Cal.: : . discharge, monthly ......ccceee.... 47
deseription .. ccociiiiiaiiiiaaaa. 152 ights....... 46
QISCRATEE. « e cceiciiaiacanns 152 46

Varney Creek near— Standish, Cal.:
Pelican Bay, Oregon: description......... ceeecenaeenans 47
i : 247 discharge............ R 47
247 dischargeé, monthly ... . 49
Veloelty method of measunng discharge, gage heights......... . 48
descriptionof................... 7-10 ratingtable........coocoe.... . 48
- Vertical .integration method of measur- Willow Creek, North Fork, Cahfomia
ing discharge, descriptionof.... 9 [ G163 41 11 163 « RN 187
Vertical velocity-curve method of measur- AiSCharge. . cocueaeacteaneriinnntannnn 187
ing discharge, description of... 9 | Winters, Cal.
Victorville, Cal. . . Puta Creek at:

Mohave River at: S deseription ....ccveeeiaanann.. ... 182-183
deseription .. ... .cioociiiiiiii... 87 Qischarge.....c.iceeeviireananenanns 183
AiSCharge.cueesceioeccneacaecananna. 88,90 gage heights........ demeeeeeaaaaaann 183
discharge, monthly........cccceaos. 90 | Wisteria canal near—

. gage hughts ........................ 89 Calexico, Cal.: E
Vina, Cal. : dlscharge ........................... 36

Deer _Creek near: . . discharge, monthly ................. 37
description «c..oooiiiionaiiiaaann.. 133 gage heights........... ceeieee veeane 36,37
discharge.....cccevennn wevesceee... 133 | Wood River near—

- - Fort Klamath, Oreg.:
w.. ) 249
) 249
Waterman Canyon Creek near— Woodland, Cal.

Arrowhead Springs, Cal.: . Moore’s ditch near:
description........... s 104 deseription ... .cecioreeniianiiaa.. 175
QISCHATEE. . e e eeaionesinnnnnnn. 104 discharge....... ceemeen fiseessaenens 175

Weir method of measuring dlsclmrge, re- - ' '
quirements of .. ....coociiaaa.. 7 Y.
West Twin Creek near— Yainax, Oreg.

Arrowhead Springs, Cal.: Sprague River near:
deseription ... .oceeoeioaiiiiaoL 104 description 247
discharge.......cooeeienniemanaan... discharge. .. ccoieieaeicerannanonns 247

SR |
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Yolo, Cal. ) Page. | Yuba River, near—Continued. Page.
Cache Creek near: - Smartsville, Cal.—Continued.
deseription v..oeeaiieiiloiiainann. 172 discharge, monthly................. 164
discharge.-....cceeeeea.. i73 . gageheights... .............. ... 162
discharge, monthly 174 | Yuba River, East Fork of North Fork, at—
gage heights. .. ... .. 173 Downieville, Cal.:
ratingtable.........oociiiiiiiiaa 14 deseription ......oeoeiiiiiiiiiiiaas 165
Yosemite Creek in— i ' QiSChATEe . - eeeiceeeaeeaaaananns 165
Yosemite Valley, California: : Yuba River, Middle Fork, near—
description ............c.o... ceenens 205 Nevada City, Cal.:
discharge.......ccoceiiiiineiannnn. 205 deseription . ......oiieieiieianann. 164
discharge, monthly................. 207 | QISCRATEE . e e e eeeeeeeaeans 164
gag.e heights 206 Yuba River, North Fork, at and near—
rating table 206 Downieville, Cal.:
Yosemite Valley, California. des cripti’ on v 165
Bridal Veil Creek in: discharge. ...
o iseharge. . ..ooveeieiiiiciiiiaanas 165
dfgscnptlon """"""""""""" 209 Goodyears bar, California:
discharge. R RRRREREE LR R L EEEEE D 209 A@SCTIPON - - oo e eeeeaeeneaennans 164
Cascade Creek in: QISCRATEC - e oeeeens 164
deseription .........oooveenniinenns 209 | yuba River, North Fork of North Fork, at
discharge.......ccocoeeiiiiacaaaa.. 209
. i : and near— .
Merced R'IV(.BI‘ i T oom Downieville, Cal.:
gf:ggi“e"“ R "0l AeSCIiption ...eveeeeneemeannnes 164,165
ISCRATEE. - --ovnucenerereninenee QASCHATEE . . eeeeeeeeeeennnenannnns 164,165
discharge, monthly................. 203 - " )
> Sierra City, Cal.:
gageheights. ... . ...l 202 a S .
> eseription ...ooocoviiiiiiiiiiiias 166
rating table ..... ...l 202 discharge 165
Ribbon Falls Creek in: | ToUmeEmmossmmesssssssesssranasess '
deseription «eeeeeeiiaiiiii e agg | Yuba River, South Fork of North 'Fork,
AiSChATZe . o eee e mceeeieeeeaennns 209 near—
Tenaya Creek in: Sierra City, Cal.:
AeSCHPHON .o eve e eeeeecaaeannen. 207 deseription ..ol 165
discharge............. I 207 discharge.......cceveiennaanaaa.. 166
discharge,monthly................. 208 | Yuba River basin:
gage heights...............o...... 208 description c..ceeviiiiiiiiiiiiinaa.. 159-160
rating table ........coeoeiiiiiailll 208 miscellaneous measurements. ..... ... 164-165
Yosemite Creek in: Yuma, Ariz., canals below, measurements
deseription .....cieiioiiloniiiiaan. © 206 . L) SIS 18-42
discharge......ccoeoemirnneaeancann. 205 Colorado River at:
discharge, monthly ................ 207 deseription ....ociieiieiiiienieann. 13
gageheights...... ..ol 206 discharge.......cceeeieneinnnnnnans 14-16 -
rating table ....... [ 206 discharge, monthly ................ 16
Yreka, Cal. E gage heights...........oooaaitl 14,16,17
Shasta River near: - ColoradoValley Pumping and Irrigation
description «coo.iiiiiini i, 247 Company’s canal at: :
discharge.......................ol. 247 deseription ....coeeiiiiiiiiionnenna. |18
Yreka Light and Power Company’s discharge.........cccoeuiiiiainanan. 19
canal near: Farmers’ canal near:
description ..ol 249 deseription . ....oceiiiiiniiiiaannnn. 19
discharge.......cooooieoiiianaoi.n. 249 AiSCharge..cus veeaccnnncnnn eeenean 19
‘Yuba River, near— Ludy canal near: .
Smartsville, Cal.: : deseription ....ooeiieiiiiciiaaiaaaas 19-20
deseription .......oceciiiiiiiiaa.... 160 A1SChATEE. cve e oeecaeaeeecaeaaaanas . 20
discharge.....coceeoeeeanaanaan. 161,163 gage heights...... . 20







CLASSIFICATION OF THE PUBLICATIONS OF THE UNITED STATES GEOLOGICAL
SURVEY.

[Water-'Supply Paper No. 177.]

The publications of the United States Geological Survey consist of (1) Annual
Reports; (2) Monographs; (3) Professional Papers; (4) Bulletins; (5) Mineral
Resources; (6) Water-Supply and Irrigation Papers; (7) Topographic Atlas of
United States—folios and separate sheets théreof; (8) Geologic Atlas of United
States—folios thereof. The classes numbered 2, 7, and 8 are sold at cost of publica-
tion; the others are distributed free. A circular giving complete lists can be had
on application.

Most of the above ‘publications can be obtained or consulted in the following
ways: ’

1. A limited number are delivered to the Director of the Survey, from whom they
can be obtained, free of charge (except classes 2, 7, and 8), on application.

2. A certain number are delivéred to Senators and Representatives in Congress, for
distribution.

3. Other copies are deposited with the Supenntendent of Documents, Washington,
D. C., from whom they can be had at practically cost.

4. Copies of all Government publications are furnished to the principal public
libraries in the large cities thruout the United States, where they can be con-
sulted by those interested.

The Professional Papers, Bulletins, and Water-Supply Papers treat of a variety of
subjects, and the total number issued is large. They have therefore been classified
into the following series: A, Economic geology; B, Déscriptive geology; C, System-
atic geology and paleontology; D, Petrography and mineralogy; E, Chemlstry and
physics; F, Geography; G, Mlscellaneous H, Forestry; I, Irrigation; J, Water stor-
age; K, Pumping water; L, Quality of water; M, General hydrographic investiga-
tions; N, Water power; O, Underground waters; P, Hydrographic progress reports.

Series P.—The hydrographic progress reports contain the results of stream measurements. A
report is issued for every calendar year, containing the results of data collected during that year.
These reports were first published as a part.of the Director's annual report or as a bulletin; they are
now published as water-supply and irrigation papers. The following is a list, by years, of the publi-

cations containing the progress reports of stream measurements. A detailed index of these reports
(1888-1903) is published as Water-Supply Paper No. 119.

1888. Tenth Annual Report, Part II.
1889. Eleventh Annual Report, Part II.
1890. Twelfth Annual Report, Part IT.
1891. Thirteenth Annual Report, Part III. .
1892. Fourteenth Annual Report, Part II.
1893. Bulletin No. 131.
1894. Bulletin No. 131; Sixteenth Annual Report, Part II.
1895. Bulletin No. 140.
1896. Water-Supply Paper-No. 11; Eighteenth Annual Report, Part IV.
1897. Water-Supply Papers Nos. 15 and 16; Nineteenth Annual Report, Part IV.
1898. Water-Supply Papers Nos. 27 and 28; Twentieth Annual Report, Part IV. s
1899. Water-Supply Papers Nos. 85, 36, 87, 38, and 39; Twenty-first Annual Report, Part IV.
1900. Water-Supply Papers Nos. 47,48, 49, 50, 51, and 52; Tweunty-second Annual Report, Part IV.
1901. East of Mississippi River, Water-Supply Papers Nos. 65 and 75.
West of Mississippi River, Water-Supply Papers Nos. 66 and 75.
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1902. East of Mississippi River, Water-Supply Papers Nos. 82 and 83.
West of Mississippi Rivet, Water-Supply Papers Nos. 84 and 85.
1903. East of Mississippi River, Water-Supply Papers Nos. 97 and 98.
West of Mississippi River, Water-Supply Papers Nos. 99 and 100.
1904. East of Mississippi River, Water-Supply Papers, Nos. 124, 125, 126, 127, 128, and 129.
West of Mississippi River, Water-Supply Papers Nos. 130, 181, 132, 133, 134, and 135.
1905, East of Mississippi River, Water-Supply Papers Nos. 165, 166, 167, 168, 169, 170, and 171.
West of Mississippi River, Water-Supply Papers Nos. 171, 172, 173, 174, 175,'176, 177, and 178,

The Geological Survey and the Reclamation Service havesuboffices in different parts of the United
States, from which hydrographic and reclamation work in the respective localities is carried on and
where data may be obtained on application. These offices are located as follows:

Boston, Mass., 6 Beacon street; Utica, N. Y., 75 Arcade; Atlania, Ga., 409 Temple court; Austin,
Tex., University of Texas; Chicago, I11., 876 Federal Building; Belle Fourche, 8. Dak.; Cody, Wyo.;
Denver, Colo., Chamber of Commerce Building; Salt Lake City, Utah; Los Angeles, Cal., 1108 Braly
Building; San Francisco Cal., 432 Merchants’ Exchange Building; Phoenix, Ariz.; Carlsbad, N. Mex.;
El Paso, Tex.; Billings, Mont.; Great Falls, Mont.; Hazen, Nev.; Boise, Idaho; Spokane, Wash., 424
Peyton Block; Pendleton, Oreg.

Correspondence should be addrest to
: TaE DIRECTOR,
UNITED STATES GEOLOGICAL SURVEY,

o ‘WasHINGTON, D. C.
OcroBER, 1906.
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