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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UnNiTeEp StaTES GEOLOGICAL SURVEY,
Hyproerapaic BRANCH,
Washington, D. C., March 2, 1905.

Sir: I transmit herewith the manuscriit of Part V of a series of
twelve papers which compose the Report of Progress of Stream Meas-
urements for the Calendar Year 1904. Parts I to VI of this report
contain the results of the data collected |in the territory east of the
Mississippi River. Parts VII to XII are devoted to the data collected
in the territory west of the Mississippi River.

The larger part of the original data for this report was collected
under the direction of district hydrographers M. R. Hall and E.
Johnson, jr. Mr. Hall covered the territory south of and including
Tennessee River and was assisted by Warren E. Hall, J. M. Giles, and
B. S. Drane. Mr. Johnson had the northern portion of the drainage
and was assisted by F. W. Hanna and Rj W. Pratt. The assembling
of the data and its preparation for publication were done under the
direction of John C. Hoyt, who has been assisted by R. H. Bolster,
Robert Follansbee, Willis E. Hall, A. . Horton, H. D. Comstock,
F. H. Tillinghast, and II. M. Morse. r

I request that this manuscript be published as one of the series of
Water-Supply and Irrigation Papers.
Very respectfully, | ‘
F. H. Nuwstr, Chicf Engineer.
Hon. Crarrres D. WarLcorr, J

Director United States Geological AJS'um;ey.

|
|
|






PROGRESS REPORT OF STREAM MEASUREMENTS
FOR THE CALENDAR YEAR 1904.

PART V.
By M. R. Harr, E. Jornson, Jr., and Joun C. Hoyr.

INTRODUCTION.

The hydrographic work of the United States Geological Survey
includes the collection of facts concerning and the study of conditions
affecting 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. Since that date the work has heen continually and gradually
extended as larger funds became available. The first distinctive
appropriation for gaging streams was made by the act of August 18,
1894, which contained an item of $12,500, ‘‘for gaging the streams
and determining the water supply of the United States, including the
investigation of underground currents and artesian wells in the arid
and semiarid sections.” (Digest of Appropriations for 1895, p. 270.)

Since that time a similar act has been passed each year and the
appropriations have gradually increased, as shown in the following
table:

Annual appropriations for hydrograplic surveys.

Year ending June 30, 1895 ... ... .. . ....0 e e e ceaaaaa $12, 500
Year ending June 30,1896 . __ ... . .. .... ... e e eeeeeeeeeeaaaaaa 25, 000
Year ending June 80, 1897 _ ..o 50, 000
Year ending June 80, 1898 . . i iiiiieiciaans 50, 000
Year ending June 80, 1899 . . .. L.l cieiiieieeeaaeas 50, 000
Year ending June 30, 1900 ...... e e aaietaeacmaaaeeaaaann 50, 000
Year ending June 30, 1901 .. ..ot iaiaaaa 100, 000
Year ending June 30, 1902 . ...l iiiiiiiciaaaans 100, 000
Year ending June 30, 1903 . ..o i iiiiiieienaaa 200, 000
Year ending June 30, 1904 . . i iiieaieiaaan .- 200,000
Year ending June 30, 1905 . . .. . iiiiiiiaaan 200, 000
Year ending June 30, 1906 . ... .. . i iiciiieeaaaa.s 200, 000

7



8 STREAM MEASUREMENTS IN 1904, PART V. [vo.128.

The chief feature of the work of the hydrographic division is the
systematic study of the flow of the surface waters and the conditions
affecting the same. In this connection other information that may be
of use to the engineer or others in hydrographic studies, such as river
profiles, duration and extent of damage by floods, water-power data,
ete., is collected. Furthermore, the work has been so directed that
the information collected will be of direct value in the commercial and
agricultural development of the country.

As a result of the increased appropriations since June 30, 1902, the
work has been largely extended and thoroughly systemized. The
various States have been grouped into districts, each of which is under
the supervision of a district hydrographer who, with a corps of assist-
ants, devotes his whole time to the study of the hydrographic resources
of his district.

The methods used in the collection of these data and in their prepa-
ration for publication are given in detail in Water-Supply Paper No.
94. (Hydrographic Manual, U. S. Geol. Survey.)

The general plan of stream gaging which has been developed is to
obtain eventually data in regard to the flow of all the important streams
in the United States. With this in view gaging stations are estab-
lished at points where the data will be of greatest commercial value.
At these stations discharge measurements are taken from time to time
at typical river stages, and the daily surface fluctuation is obtained by
means of gage readings. From these two factors it is possible to
estimate both the total flow and its distribution through the period of
observation.

The selection of the site for a gaging station and the length of time
the station is maintained depend largely upon the needs of each local-
ity. If the stream is to be used for water power, special efforts are
made to obtain information concerning the low-water flow. If water
is to be stored, the high waters are given special attention. In all
sections certain permanent stations are maintained for general statis-
tical purposes to show the conditions which exist through long periods.
They also act as primary stations, and are used in connection with
short series of measurements to determine the flow in particular
portions of the drainage basin.

Gaging stations are divided into two general classes: First, current-
meter stations, and, second, weir stations. The former class is sub-
divided as to location into bridge, cable, boat, and wading stations.
Fig. 1 shows a cable station with car, tag line, inclined gage, etc. In
addition to the bridge, cable, or boat, the equipment of a current-
meter gaging station consists in a gage for determining the daily
fluctuations of the water surface, bench marks to which the zero of
the gage is referred, and permanent marks on the bridge or a tagged
line indicating the points of measurement. Where the current is
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A s, INTRODUCTION. 9
swift some appliance, generally a secondary cable, is necessary to
hold the meter below the surface.

Gaging stations are generally located at bridges, if the channel con-
ditions are satisfactory, as from them the meter can be easily manipu- .
lated, and the cost of the equipment is comparatively small. The
stations are located as far as possible at points where the channel is
straight, both above and below the gaging section, and where there
are no cross currents, backwater, or boils. The bed of the stream
should be as clear as possible from large projections and of a perma-
nent character. The banks should be high, and should overflow at
high stages only. At stations with shifting beds more measurements
are made, and special methods of computing daily discharges are
employed. Great care is taken in the selection and equipment of
gaging stations in order that the data may have the required degree
of accuracy.

FiG. 1.—Cable station, showing section of river, car, gage, etc.

On many of the larger rivers, where water power is developed by
dams, estimates of flow are obtained by observing the head on the
crest and using a weir formula. On the smaller streams sharp-crested
weirs are in some cases erected.

The principal instrument used in stream-measurement work is the
current meter, by which the velocity of the flow of water is deter-
mined. After years of experience the Survey has adopted the Price
current meter for general work. This meter, as is shown on Pl II,
is made in two sizes, known as the large and small Price. The small
Price has been largely developed by the officers of the Survey, using
the Price acoustic meter as a basis.

A discharge measurement is the determination of the quantity of
water flowing past a certain point at a given time. This quantity is
the product of two factors: (1) The mean velocity, which is the func-
tion of the cross section, surface slope, wetted perimeter, and rough-
ness of bed; (2) the area, which depends upon the permanency of the
bed and the fluctuations of the surface, which govern the depth.
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In making the measurement an arbitrary number of points are laid
off perpendicular to the thread of the stream (see fig. 1). These points
are usually at regular intervals varying from 2 to 20 feet, depending
upon the size and conditions of the stream. They are known as
measuring points, and at them the observed data, the velocities and
soundings, are taken. The perpendiculars dropped from the measur-
ing points divide the gaging section into strips, and for each strip or
pair of strips the mean velocity, area, and discharge ave determined
independently; thus conditions existing in one part of the stream are
not distributed to parts where they do not apply.

The methods of obtaining velocity with the current meters which
are in general use may be grouped into three classes: Single point,
multiple point, and integration.

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 coeflicient for reducing to mean velocity has been deter-
mined. Extensive experiments by vertical velocity-curves show that
the thread of mean velocity lies 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, and it is at this depth that the meter is held in the majority
of the measurements, this being known as the six-tenth depth method.
It is found by a large number of vertical velocity-curve measurements,
taken on various streams and under various conditions, that the coeffi-
cient for reducing the velocity obtained at six-tenths depth to mean
velocity is practically unity, ranging, in a series of 910 measurements
made at 39 gaging stations, between .94 and 1.04, with a mean for the
910 observations of 1.00. In the other principal single-point method
the meter is held near the surface, usually 1 foot helow, or low enough
to be out of the action of the wind or other disturbing influences.
This is known as-the subsurface method. The coeflicient for reducing
-the velocities taken at the subsurface has been found by repeated
experiments with vertical velocity-curves to be from .85 to .95,
depending upon the depth of the stream and velocity and channel
conditions. This method is specially adapted for flood measure-
ments, or when the velocity is so great that the meter can not be kept
at 0.6 depth.

The three principal multiple-point methods in general use are: The
vertical velocity curve; top and bottom; and top, bottom, and mid
depth. In the vertical velocity-curve method a series of velocity
determinations are taken in the 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 through these
points, the vertical velocity-curve is produced, which shows the
change in velocity from the surface to the bottom of the stream. The
mean velocity in the vertical is then obtained by dividing the depth
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into the area bounded by this mean velocity curve and the initial line.
Owing to the length of time it takes to make these measurements they
are seldom used except for determining coeflicients for purposes of
comparison and for measurements under ice.

In the second multiple-point method the meter is held from 0.5 to 1
foot below the surface and about 0.5 foot above the bottom, and the
mean of the velocities at these two points is taken as the mean velocity
for that vertical. This method is not well adapted for general work,
as the roughness of the bottom disturbs the velocity at that point.
For shallow streams with comparatively smooth heds good results are
obtained by this method. In the third multiple point method the
meter is held at mid depth, 0.5 foot below the surface, and 0.5 foot
above the bottom, and the mean velocity is determined by dividing the
sum of the top velocity, twice the mid-depth velocity, and the bottom
velocity by 4.

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. The number of revolutions and the time taken in the
operation is noted, and the mean velocity is found by dividing the
number of revolutions by the number of seconds taken in.the run.
This method -has the advantage in that the velocity at each point of
the vertical is measured twice. It-is well adapted for measurements
under ice and as a check on the point methods. .

The area, which is the other factor for determining the discharge of
the stream, depends upon the stage of the river, which is taken on a
gage, and the general contour of the bed of the stream, which is found
by sounding. The soundings are usually taken at each measuring
point at the time of the discharge measurement, either by using the
meter and cable or by a special sounding line or rod. For stations
with permanent 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 used for obtaining the area for use in high-water measurement
computations, as accurate soundings are hard to obtain at high stages.

In computing the discharge measurements from the observed veloci-
ties and depths at the various points of measurements the measuring
section is divided into elementary strips, as shown in fig. 1, and the
mean velocity, area, and discharge are determined separately for
either a single or double strip. The total discharge and 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.

The volume of water flowing in a stream is known as run-off. In
expressing it various units are used, depending upon the kind of work
for which the data are needed. Those used in this report are ‘‘second-
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feet,” ‘“acre-feet,” *‘run-off per square mile,” and *run-off in depth
in-inches,” and may be defined as follows:

““Second-foot ” is an abbreviation for cubic foot per second, and is
the body of water flowing in a stream 1 foot wide, 1 foot deep, at a
rate of 1 foot per second.

The ‘“acre-foot” is the unit of capacity used in connection with storage
for irrigation work, and is equivalent to 43,560 cubic feet. Itis the
quantity required to cover an acre to a depth of 1 foot. There is a
convenient relation between the second-foot and the acre-foot; 1
second-foot flowing for twenty-four hours will deliver 86,400 cubic
feet, which equals 1.9835 acre-feet, or, approximately, 2 acre-feet.

The expression ‘‘second-feet per square mile” means the average
number of cubic feet of water flowing each second from every square
mile of drainage area on the assumption that the run-oft is uniformly
distributed.

*“Depth in inches” means the depth of water in inches that would
have covered the drainage area, uniformly distributed, if all the water
could have accumulated on the surface. This quantity is used for
comparing run-off with rainfall, which quantity is usually given in
depth in inches.

It should be noticed that *“‘acre-feet” and ‘‘depth in inches” repre-
sent the actual quantities of water which are produced during the
periods in question, while *“second-feet,” on the contrary, is merely
a rate of flow per second.

The base data for computing the daily discharge of a stream are the
daily gage heights, and the various discharge measurements of which
there should be sufficient number to cover the range of stage. The
fundamental laws upon which these computations are based are the
following: :

(1) The discharge will remain constant so long as the conditions at
or near the gaging station remain constant;

(2) Neglecting the change of slope due to the rise and fall of the
stream, the discharge will be the same whenever the stream is at a
given stage; and

(3) The discharge is both a function of, and increases gradually with,
the gage heights. (2 and 3 depend on 1). ,

As the beds of many streams are changeable, the problem divides
itself into two classes: (1) Those of streams with permanent, or prac-
tically permanent, beds, and (2) those of streams with changeable beds.
The base data and methods of obtaining them are the same for either
class, and it is only in the computation of the mean daily flow that
different methods are necessary.

In determining the daily discharge of streams with permanent beds
the results of the discharge measurements are plotted on cross-section
paper, with gage heights as ordinates and discharges as abscissas.
Through these points a smooth curve is drawn, which shows the dis-



HALL, JOHNSON,
AND HOYT.

charge for any gage height, and from
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v%hich a rating table is prepared.
Aside from plotting the discharge, the‘

mean velocity and area deter-
t are plotted. Through these

points the curves of mean velocity and of area are drawn, and the

rating curve is largely determined by
velocity and the area at various stages

taking the product of the mean
as determined by these curves.

These curves of mean velocity and area are of special value to determine
the location of the rating curve for stages at which actual discharge
measurements are not available and for extending the discharge curve
outside the limits of the measurements. | Inthe preparation of the rating
table the discharge for each tenth or half tenth on the gage is found
from the curve. The first and second| differences of these discharges
are then taken and adjusted according ito the law that they shall either
be constant or increasing, never decreasing. The discharges in the
table are then changed in accordance \'tlth these adjusted differences.
In making up the station-rating curve Ehe individual discharge meas-
urements and the conditions under which they were taken are carefully
studied, in order that proper weight #shall be given to each measure-
ment. Rating curves in general take the form of a parabola, and as a
rule the high-water portion of the curve approaches a straight line.
For stations of permanent character tHe results of the measurements
from year to year should be within 5\per cent of the curve, with the
exception of those taken during high ’water, when the probable error
may be as high as 10 per cent.

The determination of the daily dlscbarge of streams with change-
able beds is difficult, and unless fxdquent discharge measurements
are made the results obtained are only roughly approximate. For
streams with continually shifting beds, such as Colorado River and the
Rio Grande, discharge measurements are made every two or three
days, and the discharges for the intervening days are obtained by
interpolation, modified by the gage heights for these days. For sta-
tions with beds which shift slowly, q)l are only materially changed
during floods, station-rating curves and tables can be prepared for the
periods between changes, and satisfactbry results can be obtained with
two or three measurements a montl, providing measurements are
taken soon after the changes take place.

In determining the flow for periodJ when the streams are frozen,

special rating curves and tables have
ments taken under these conditions.
these curves and tables are the same
charge measurements, however, are
verticals or by the vertical velocity-cu
ments have not been made on ice-co
laws which govern the position of the

to be prepared from measure-
The methods of constructing
as for open sections. The dis-
either taken by integration in
rve method, as sufficient experi-
vered streams to determine the
thread of mean velocity.
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The Report of Progress of Stream Measurements for the Calendar
Year 1904, of which this is Part V, is published in a series of twelve
Water-Supply Papers, Nos. 124-135, inclusive, under the following
subtitles: '

Part 1. Atlantic coast of New England drainage.

Part 2. Hudson, Passaic, Raritan, and Delaware River drainages.

Part 3. Susquehanna, Patapsco, Potomac, James, Roanoke, Cape Fear, and Yadkin
River drainages.

Part 4. Santee, Savannah, Ogeechee, Altamaha rivers, and Eastern Gulf of Mexico
drainage.

Part 5. Eastern Mississippi River drainage.

Part 6. Great Lakes and St. Lawrence River drainage.

Part 7. Hudson Bay, Minnesota, Wapsipinicon, Iowa, Des Moines, and Missouri
River drainages.

Part 8. Platte, Kansas, Meremac, Arkansas, and Red River drainages.

Part 9. Western Gulf of Mexico drainage.

Part 10. Colorado River and Great Basin drainage.

Part 11. The Great Basin and Pacific Ocean drainage inCalifornia.

Part 12. Columbia River and Puget Sound drainage.

The territory covered by each paper is given in the subtitle, and
the larger drainages are, for convenience in arrangement, subdivided
into smaller ones, under which the data are arranged, as far as prac-
ticable, geographically.

These papers contain the data that have been collected at the regular
gaging stations, the results of the computations based upon the obser-
vations and such other information that has been collected that has a
direct bearing on these data including, as far as practicable, descrip-
tions of the drainage areas and the streams draining them.

For each regular 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.

The descriptions of stations give, as far as possible, such general
facts about the locality and equipment as would enable the reader to
find the station and use the same. They also give, as far as possible,
a complete history of all the changes that have occurred 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. This includes the date, the
hydrographer’s name, the gage height, and the discharge in second-
feet. -

The table of daily gage heights gives for each day the mean height
of the surface of the river as found from the mean of the gage read-

-
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ings taken on that day. At most of thef stations the gage is read in
the morning and in the eyvening.

-'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 run-off the column headed ‘‘ Maximam ”
gives the mean flow for the day when the mean gage height was the
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” gives
the average flow for each second during the month. Upon this mean
the computations for the three 1'emainin£r columns which are defined
on page 12 are based.

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

INTRODUCTION.

Fundamental rules for co%putation.

1. The highest degree of precision consisten
money is imperative.

2. All items of computation should in general *Je expressed by at least two and by
not more than four significant figures.

3. Any measurement in a vertical velocity, mean velocity, or discharge curve whose
per cent of error is 5 times the average per cent error of all the other ineasurements
shou:d be rejected.

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

(a) When the figure in the place to be rejected is less thah 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 figure by 1. Example: 1,827.6 becomes 1,828.

Wwith the rational use of time and

(¢) When the figure in the place to be rejecte
figure, drop the 5. Example: 1,828.5 becomes 1
(d) When the figure in the place to be rejecte

1is 5, and it is preceded by an even
,828.
d 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
1,898. ] |

5. In constructing and applying rating tables ajmaximum limit of one-half per cent
error should seldom be exceeded. ’

Special rules for computation.

1. Rating tables are to be constructed as close as the data upon which they are
based will warrant. No decimals are to be uled when the discharge is over 50
second-feet. .

2. Daily discharges shall be applied directl
tabulated.

3. Monthly means are to be carried out to on
are below 100 second-feet. Between 100 and 10
monthly mean shall be a significant figure. Th

y to the gage heights as they are

e decimal place when the quantities
000 second-feet, the last figure in the
s also applies to the yearly mean,
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4. Second-feet per square mile and depth in inches for the individual monthsshall
be carried out at least to 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 these quantities are always to be expressed in three
gignificant figures and at least two decimal places,

The results of the stream measurements made during previous years
by the United States Geological Survey can be found in the following
Survey publications. A detailed index of these reports-is given in
Water-Supply Paper No. 119.

1888. Tenth Annual Report, Part II.
1889. Eleventh Annual Report, Part 11.
1890. Twelfth Annual Report, Part II.
1891. Thirteenth Annual Report, Part I1I.
1892. Fourteenth Annual Report, Part 11
1893. Bulletin No. 131.
1894. Bulletin No. 131; Sixteenth Annual Report, Part II1.
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,
1899. Water-Supply Papers Nos. 35 to 39, inclusive; Twenty-first Annual
Report, Part IV,
1900. Water-Supply Papers Nos. 47 to 52, inclusive; Twenty-second Annual
Report, Part IV.
1901. East of Mississippi River, Water-Supply Papers Nos. 65 and %5.
West of Mississippi River, Water-Supply Papers Nos. 66 and 75.
1902. East of Mississippi River, Water-Supply Papers Nos. 82 and 83.
West of Mississippi River, Water-Supply Papers Nos. 8¢ 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. Fast of Mississippi River, Water-Supply Papers Nos. 124 to 129, inclu-
give.
West of Mississippi River, Water Supply Papers Nos. 130 to 135, inclu-
sive.

A limited number of these are for free distribution, and as long as
the supply lasts they may be obtained by application to the Director
United States Geological Survey or to members of Congress. Other
copies are filed with the Superintendent of Public Documents, Wash-
ington, D. C., from whom they may be had at little above cost.
Copies of Government publications are, as a rule, furnished to the
public libraries in our large cities, where they may be consulted by
those interested.

-
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furnishing and preparing the data contained in this report:

Alabama.—District hydrographer, M. R. Hall,

and B. S. Drane.

@ agsisted by J. M. Giles, W. E. Hall,

Iilinois.—District hydrographer, E. Johnson, jr.,b assisted by E. H. Heilbron,

agsistant engineer, sanitary district of Chicago.
ling Manufacturing Company for the establishm
G bridge, Sterling, Il

Indiana.—District hydrographer, E. Johnson
ant engineer. Acknowledgment should also be
Griest, who have assisted the Survey in establist
readings at Cataract and Shoals, Ind.

Maryland.—Resident hydrographer, E. G. P
Grover¢ during the last half of the year, assiste
ment is due to the State Geological Survey for ¢
of paying the observers.

Minnesola.—District hydrographer, E. Johns
assistant « ngineer, University, N. Dak.

Mississippi.—District hydrographer, M. R. Ha
and W. E. Hall.

New York.—District hydrographer, R. E.
Special acknowledgment is made of the intere
Bond, State engineer, and William Pierson Jud

North Carolina.—District hydrographer, M. R
Drane, and O. P. Hall. Dr. C. A. Schenck
Forestry, paid the gage readers at Davidsons R

Ohio.—District hydrographer, E. Johnson, jr.,

of the State board of health. Acknowledgment
and Ohio Railroad for passes issued to E. Johns
Pennsylvania.—Resident hydrographer, E. G
Grover during the last half of the year, assisted
Tennessee.—District hydrographer, M. R. Hal
and O. P. Hall. Gage heights for stations at
Rogersville, and part of the year at Bluff Ci
Weather Bureau officials H. C. Bate, L. M. Pin
West Virginia.—Resident hydrographer,
Grover in the last half of the year.
Wisconsin.—District hydrographer, E. Johns

Acknowledgment is due to the Ster-
ent of two chain gages on the Avenue

jr., assisted by F. W. Hanna, assist-
made to Joseph M. Steiner and O. H.
1ing stations and supplying voluntary

aul, during the first half and N. C.
d by H. D. Comstock. Acknowledg-
ooperation in the work to the extent

on, jr., assisted by E. F. Chandler,
1, assisted by J. M. Giles, B. S. Drane,

Horton,@ asgisted by C. C. Covert.
st and agsistance of Hon. Edward A.
son, deputy State engineer.

1. Hall, assisted by J. M. Giles, B. 8.
director of the Biltmore School of
ver, Sitton, and Pinkbed.
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should also be made to the Baltimore
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Paul during the first half and N. C.
by R. J. Taylor and H. D. Comstock.
1, assisted by J. M. Giles, B. 8. Drane,
Nashville, Chattanooga, Knoxville,
ty, were furnished by United States
dell, and Levi A. Judkins.
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aThe office of the district hydrographer for South Atl
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bThe office of the district hydrographer for Mississipp:

c¢The office of the resident hydrographer for North A
vey, Washington, D. C.

dThe office of the district hydrographer for New York

antic States and Eastern Gulf of Mexico, 409

Valley, 876-7 Federal Building, Chicago, Ill.
lantic States, United States Geological Sur-

IRR 128—05——2

and Michigan, 75 Arcade, Utica, N. Y,
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MISSISSIPPI RIVER DRAINAGE BASIN.

MISSISSIPPI RIVER NEAR SAUK RAPIDS, MINN.

This station was established by W. R. Hoag April 23, 1903. 1t is
located about 14 miles south of Watab station, on the Northern Pacitfic
Railroad, and about 5 miles north of Sauk Rapids, 7 miles north of St.
Cloud. The gage is a vertical timber fastened to a post driven into
the bed on the left side of the river. It is read daily by Frank McCrea.
Discharge measurements are made from a boat running on a {-inch
cable, which is securely fastened to trees on each side of the river.
The point to which the soundings are referred is a nail head in the
root of a tree on the left bank, to which the cable is fastened. The
channel is straight for 4,000 feet above the station and for 600 feet
below. Both banks are high and not subject to overflow. The bed
consists of sand and gravel, and is somewhat shifting. There is but
one channel at all stages. The channel has a width of about 625 feet
at low water and about 700 feet at high stages.

Bench mark No. 1 is the top of a large pointed rock 150 feet
upstream from the gage and 10 feet from the'water’s edge. Its ele-
vation above the zero of the gage is 18.58 feet. Bench mark No. 2 is
a §-inch iron stake, driven on the left shore between the cable and
bench mark No. 1. Its elevation is 14.22 feet above the zero of the
gage. Bench mark No. 3 is on the root of a small tree on the left bank
just below the cable. Its elevation is 18.29 feet above the zero of
the gage. A short distance above the old gage is a large rock with a
vertical face at an elevation of 14.45 feet above the zero of the gage.
Observations of the river height can be made by determining distances
from the top of this rock to the water surface.

The drainage area at this station is 12,340 square miles.

The observations at this station during 1904 have been made under
the direction of E. Johnson, jr., district hydrographer.
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Discharge measurements of Mississippi River near Souk Rapids, Minn., in 1904.
A £ -
Date. Hydrographer. Width. segi?o;)x. vg‘fﬁgﬂy. h%?gglft ch]z)lirsge.
Feet. Sq. feet. | Ft. per sec. Feet. See.-feet.
January 5¢.__.{ E. Johnson, jr..._.. 515 | 2,201 0.94 | 10.20 2,473
April20 ......_| E. F. Chandler ....| 585 | 4,171 2.94 | 14.26 | 12,250
July 1. o . .... do .._._........ 577 | 3,790 2.12 | 13.31 8,019
July 25__.__._. R. Richards ....... 557 | 2,678 1.77 | 11.38 4,745
August 22b_ . | ... do .. ... 572 | 3,404 1.28 | 12.76 4,344
September 80 __|_____ do ............ 561 | 2,858 1.68 | 11.77 4,802
October 15.___. E. F. Chandler .. .. 578 | 3,815 2.45 | 13.75 9, 348

aFrozen over.

b Log jam below station.

Mean daily gage height, in feet, of Mississippi River near Sauk Rapids, Minn., for 1904.

Day. Jan.a | Feb.a | Mar.e | Apr.b | May. | June. | July. | Aug. | Sept. | Oct. " Nov. | Dec.c
11.60 | 11.20 ! 11.832 | 14.00 | 14.50 | 13.35 | 13.30 | 11.00 | 12.85 | 12.20 | 13.00 | 11.70
11.70 | 11.20 | 11.36 | 14.10 | 14.30 | 13.40 | 13.25 | 11.05 | 12.90 | 12,20 | 12.90 | 11.85
11.80 | 11.28 | 11.44 | 14,60 | 14,40 | 13.60 | 12.90 | 11.85 | 12.90 | 12.00 | 12.80 | 11.85
11.80 | 11.28 | 11.52 | 15.50 | 14.80 | 14.00 | 12.756 | 11.20 | 11.30 | 12.00 | 12.70 | 11.75

s S d11.60 | 11.28 | 11.52 | 15.90 | 14.25 | 14,50 | 12.60 | 11,05 | 11,35 ) 12,20 | 12,60 | 11.70
11.60 | 11.28 | 11.63 [ 17.00 | 14.25 | 14.65 | 12.60 | 11.00 | 11.40 | 12.20 | 12.40 | 11.75
11.60 | 11.28 | 11.57 | 17.00 | 14.25 | 14.75 | 12.85 | 10,95 | 11.80 | 12.10 | 12.20 | 11.85
11.50 | 11.28 | 11.61 | 19.60 | 14.30 | 14.60 | 12,85 | 11.€0 | 11.75 | 12.15 | 12.20 | 11.95
11.50 | 11.28 | 11.61 ) 17.10 | 14.40 | 14.45 | 12.80 | 11.05 | 11.70 | 12.50 | 12,35 | 11.60
11.48 | 11.28 | 11.61 | 17.00 | 14,50 | 14,35 | 12,65 | 11.60 | 11.55 | 13.60 | 12.30 | 11.60
11.48 | 11.82 | 11.70 | 15.90 | 14.60 | 14.25 | 12.45 | 11.70 | 11.45 | 13.75 | 12.30 | 11.60
11.61 | 11.32 | 11.70 | 15.00 | 14.60 |{ 14.10 | 12.30 | 11.75 | 11.40 | 13.85 | 12.25 | 11.40
11.61 | 11.32 | 11.70 | 14.70 | 14.50 { 13.95 | 12.50 | 11.75 | 11.30 | 13.90 | 12.20 | 11.36
10,52 | 1182 1170 | 14.50 | 14.45 | 13.80 | 12.45 | 11.65 | 11,40 | 13.90 | 12.15 { 11.25
11.61 | 11.28 | 11.70 | 14.40 | 14.45 | 18:65 | 12.50 | 11.50 | 11.50 | 13.75 | 11.90 | 11.15
11,70 | 11.28 | 11.70 | 14.40 | 14.30 | 13.45 | 12.60 | 11.40 | 11.40 | 13.75 | 12.15 | 11.10
11,70 | 11.24! 11.70 | 14.35 ) 14.30 | 13.20 | 12.85 | 11.80 | 11.30 | 13.75 | 12.05 | 11.05
11,61 | 11.20 | 11.70 | 14.35 | 14.20 | 13.10 | 12.50 | 11.85 | 11.30 | 13.75 | 12.00 | 11.00
11.61 | 11,20 | 11.70 | 14.85 | 14.00 | 12.90 | 12.65 | 11.75 | 11.25 | 13.95 | 11.90 | 10.85
11.52 | 11.28 | 11.70 | 14.25 |-13.80 | 12.60 | 12,75 | 12.60 | 11.20 | 14.00 | 11,80 | 10.90
11.52 | 11.28 | 11.78 | 14.15 | 13.75 | 12.55 | 12,70 | 12.65 | 11.40 | 13.95 | 11.70 | 10.90
11.44 | 11.28 | 11.78 | 14.05 | 13.70 | 12.40 | 12,50 | 12.80 | 11.50 | 13.90 | 11,70 | 10,90
11.86 | 11.28 | 11.78 | 14.30 | 13.50 | 12.30 | 11.80 | 12.45 | 11.60 | 13.95 | 11.70 | 10.90
11.836 | 11.28 | 11.78 | 14.55 | 13.60 | 12.15 | 11.40 | 12.45 | 11.65 | 14.05 | 11.70 | 10.90
11,36 | 11.28 | 11.78 | 14.60 | 13.65 | 12.45 | 11.30 | 12.60 | 11.80 | 13.90 | 11.65 | 10,80
11.36 | 11.28 | 11.78 | 14.70 | 13.50 | 12.75 | 11.30 | 12,80 | 11.75 | 13.80 | 11.65 | 10,90
11.28 | 11,28 | 11.90 | 14.90 | 13.40 | 12.80 | 11.50 | 12.75 | 11.75 | 13.60 | 11.50 { 11.00
11.28 | 11.28 | 11.90 | 14.80 | 13.35 | 12.35 | 11.30 | 12.50 | 12.10 | 13.50 | 11.35 | 11,10
11.20 | 11.28 | 12.00 | 14.80 | 13.25 | 12.85 | 11.25 | 12.40 | 12,20 | 13.40 | 11.10 | 11.15
11.20 |........ 12,20 | 14.70 | 13.15 | 13.20 | 11.20 | 12.45 | 12.20 | 13.30 | 11.00 | 11.20
11.20 |...en.en 12.70 |........ 1325 ....... 11.15 ] 12,80 |....... 13.20 |..... 11.30

a River frozen from January 1 to March 31, 1904, Average thickness of ice about 9 inches.
bIce conditions April 1 to about April 8. Apnl 6 and 7 ice gorge.
¢ Frozen December 1 to 31.
dOn January 5 from surface of water to under sule of ice was 1.3 feet.
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CHIPPEWA RIVER DRAINAGE BASIN.

Chippewa River rises in the southeastern part of Ashland County,
Wis. It flows southwest, emptying into the Mississippi near Wabasha,
Minn. Its principal tributary is the Flambeau, which enters from
the east in Gates County. During the latter part of 1902 the United
States Geological Survey began systematic measurements in this and
other drainage basins of Wisconsin.

Gaging stations have been maintained in this basin on the Chippewa
at Eau Claire, and on the Flambeau at Ladysmith, Wis.

CHIPPEWA RIVER NEAR EAU CLAIRE, WIS.

This station was established November 13, 1902, by L. R. Stockman.
It is located 2 miles below Eau Claire, at a suburb known as Shaw-
town. Discharge measurements are made from a two-span highway
bridge. A standard chain gage is fastened to the downstream side of
highway bridge, having a length of 80.69 feet from the end of the
weight to the marker. The gage is read twice each day by Joseph E.
Kimpton. The channel is straight above and below the station, and
the current is swift. The right bank is protected by a high masonry
wall. The left bank is low, but the water is confined by an earthen
embankment. The bed is composed of gravel, with a few rocks, and
is permanent. There are two channels at all stages. The width is 450
feet at low water and 500 feet at flood stages.

Bench mark No. 1 isa nail in the top of a 6-inch white-oak stump
which is attached to a tree still standing. It is located about 200 feet

~east of the road and 200 feet south of the river. Its elevation is 20.09
feet above the zero of the gage. The initial point for soundings is a
point marked by two nails in the footway at the right end of the
bridge, also marked 0 in white paint.

The observations at this station during 1904 have heen made under
the direction of E. Johnson, jr., district hydrographer.

'
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Discharge measurements of Chippewa River wear Eav Claire, Wis., in 1904.
Date. Hydrographer. Width. ?eg%?o?xf. ngg'gy_ h(giag et' chlz)xirsée.
Feet, Sq. feet. | Feet per sec. Feet. Second-ft.
January 11« ___| E. Johnson, jr..... 310 | 2,429 0.99 3.80 2,454
May 14...._...|-.... do ... ...... 385 | 4,272 3.42 8.40 | 14,610
May 24........ Johnson and Hanna 370 | 4,074 3.10 7.60 | 12,630
June7..... w--.| E. Johnson, jr..... 426 | 5,815 4.52 | 11.25 | 26,270
July 13........ IUNPIY's (s 354 | 3,770 2.10 6.55 7,918
August28_. ... |.._.. dO e J 822 276 82| 4.20| 2,214
September 19 __|._. .. A0 oo o 329 3,122 1.47] 5.25| 4,581
October 12..__. F. W. Hanna __.... 495 | 7,118 5.43 | 14.80 | 38,680
October 13.....|..... dO emaaaan . 457 | 6,137 4.76 | 13.10 ; 29,200
November 29 ..| E. Johnson, jr..... 324 | 2,847 .80 4.44 2, 281
aFrozen.

Mean daily gage height, in feet, of Chippewa River near Eaw Claire,

Wis., for 1904.

Day. Jan.a | Feb.a | Mar.e | Apr. | May. | June.! July. | Aug. | Sept. | Oct. | Nov. | Dec.b

) 4,90 ool 6.25| 9.00| 845 | 810 | 4.42! 4.58| 6.31| 6.79 3.93
R, [ 70 170 P P, 6.72| 8.65| 7.65| 852 4,80 | 5.05| H5.24| 6.84 3.92
6.50 | 8.63| 7.65| 8.28 | 4.38; 818 | 827 6.8 3.93

6.52 ( 8.28( 885 8.02 | 4.78( 7.52| 5.65 6.61 3.45

6.60 | 8.10| 9.00|10.32 | 4.32| 830 | 530 5.91 4. 42

7.17 | 8.03 | 10.95 | 10,12} 4.12 | 7.30 | 5.27| 6.41 4.28

7.60 110.13 | 11.30 | 9.63 | 3.46 | 7.52 | 4.82| 6.08 4.26

9.10 | 850 |10.85 | 893 462 7.12| 9.12 5.385 4.28

9.67) 883 | 9.85) 7.22| 5.10| 6.72| 7.86 | 5.35 4.37

9721 9.85| 892 7.10| 5.42| 7.95 | 13.35 | 5.60 4.36

9.70 | 9.25| 7.95) 7.20| 5.85| 5.03|15.07 | 5.36 4.20

9.832( 8.8 7.8 6.72| 4.38( 5.28|14.93 | 5.02 4.34

9.05| 878 | 7.80 ) 6.60 | 4.12| 5.42 } 13.15{ 6.27 4.39

8.82]10.20| 7.45| 5.88| 3.50( 5.35 | 11.38 | 4.82 4.20

8.50| 800| 7.80 ) 5.07| 3.8 ! 5.38:10.30| 6.26 4,34

7.55| 8.20| 8.35| b5.55| 4.55 | 5.42 | 9.17 | 5.42 4.32

7.25) 7.55 ) 6.25| 5.3 4.8 | 7.10| 8.10] 5.30 4.15

7.50 1 7.22| 550! 5,60 4.65! 4.80| 8.00! 5,47 4.19

8.38 | 7.55| 5.10 | 5.50 4.78| 4.89| 7.08| 5.20| 4.53

8.20| 6.93( 6.20( 510 7.20( 4.27 | 6.85 | 4.98 4.29

8.13 | 10.30 | 6.50 { 5.47 | 5.25| 4.30 | 8.35 | 5.28 4.34

7.45 1 6.830) 590 | 5.05| 4.75 4.35| 9.25 | 5.23 4,37

8.05| 6.8 | 5.8 | 4.75 | 4.68 | 5.10| 9.42| 5.74 4.55

8.650 | 7.33| 5.50 | 3.93 4.60 4.24) 9.00 | 4,77 4.38

. ¢ 9.65| 9.20| 895 | 4.07| 5.00| 5.76 | 8.78 | 4.94 3.31

B2 T (R S 6.45 | 10.63 1 12.00 | 5.55 | 4.90 | 5.40 | 8.18 | 7.81| 5.10 4.19
b (U PO a5, 30 6.10 | 10.45 | 13.48 | 7.75 | 4.8 | 8.15| 7.61 | 8.02| 4.8 4.55
5,721 9.18 113.63 | 7.60 | 500 8.58 | 6.93| 7.22( 4.55(......

5.05{ 9.55 |12.02 | 7.75 | 4.8 | 5.5 | 9.81| 7.55| 4.54|......

510 | 9.03 |10.67 | 7.50 | 6.45| 4.92| 6.65| 7.30 | 4.46 |......

5.82 1...... 9.20 [....... 500 4.52 |....... 6.85 |.oeii]oan.

aRiver frozen over January 1 to March 18,

mile below bridge.

b Frozen December 28 to 31.
cIce 2.0 feet thick at gage; 1.0 foot in middle of channel.
dIce 2.5 feet thick at gage; 2.5 feet in middle of channel.
eIce 2.0 feet thick at gage; 2.0 feet in middle of channel.

1904, but open about 200 to 300 feet above and one-fourth
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Rating table for Chippewa River near Eaw Claire, Wis., from January 1 to December

31, 1904.

h%?g v, | Discharge. h%?ggkft. Discharge. h(gféghet. Discharge. h%?gglft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
3.7 1, 240 4.8 3,590 5.9 6, 610 8.0 13, 290
3.8 1,410 4.9 3, 850 6.0 6, 900 8.5 14,980
3.9 1, 590 5.0 4,120 6.2 7,490 9.0 16, 680
4.0 1,780 5.1 4, 390 6.4 8, 100 9.5 18, 380
4.1 1,980 5.2 4, 660 6.6 8,720 10.0 20, 080
4.2 2,180 5.3 4,930 6.8 9,350 || 10.5 | 21,780
4.3 2, 390 5.4 5, 200 7.0 9, 990 11.0 23, 480
4.4 2,610 5.5 5, 480 7.2 10, 650 11.5 25,210
4.5 2, 840 5.6 5,760 7.4 | 11,310 || 12.0 | 26,960
4.6 3, 080 5.7 6, 040 7.6 11, 970 13.0 30, 500
4.7 3,330 5.8 6, 320 7.8 12,630 14.0 34, 480

The above table is applicable only for open-channel conditions. It

23 discharge measurements made during 1902 to 1904, inclusive.

between gage heights 4.20 feet and 14.80 feet.

is based upon

It is well defined

Estimated monthly discharge of Chippewa River near Eau Claire, Wis., for 1904.

[Drainage area, 6,740 square miles.]

Discharge in second-feet. Run-off.
Month, N

onth Maximum. | Minimum. Mean. %e%c;%%é;igt Ii;%%hesin
March 19-31 ... ... .... 8, 265 1,920 | 4,622 0. 686 0.332
Aprilo oLl 22, 220 7,640 | 14,550 2.16 2.41
May <o 32, 900 7,790 | 16,960 2.52 2.90
June ...l 24,510 4,390 | 12,600 1.87 2.09
July .ol 21,170 1,647 | 8,525 1.26 1. 45
August . ...l 13, 790 650 | 3,778 .561 . 647
September. ... ... . ........ 19,430 2,264 1 7,801 1.16 1.29
October .. ... oo, 40, 400 3,642 | 15,170 2.25 2.59
November . ... oooeeeeeeeno. .. 9,478 2,748 | 5,576 827 .923
December1-27.... ... ..., 2, 960 380 | 2,230 .331 .332

FLAMBEAU RIVER NEAR LADYSMITH, WIS.

This station was established February 13, 1903, by L. R. Stockman.
It is located three-fourths mile south of the Mirneapolis, St. Paul and
Sault Ste. Marie Railroad station, three-fourths mile south of Lady-
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smith and one-half mile below the dam of the Menasha Pulp Com-
pany. Discharge measurements are made from a three-span highway
bridge. A standard chain gage is fastened to the upstream side of the
right span. The length of the chain from the end of the weight to
the marker is 25.40 feet. The gage is read twice each day by Leon-
ard McCandless. The initial point for soundings is a point marked
by two nails and a straight white line at the right end of the bridge.
The channel is straight for about 500 feet above and below the sta-
tion. The right bank is low, but the overflow passes beneath the
bridge. The left bank is high and covered with trees. The gaging
section is broad and shallow, with a bed of small bowlders, gravel,
and sand, and is not liable to shift. The stream is divided into three
channels by the bridge piers. The channels are somewhat obstructed
by log jams during the rafting season. The bench mark is a cut on a
rivet head on the post to which the pulley of the chain gage is attached.
When the gage reads zero this mark is 36.28 feet above the water
surface. An arrow cut on the iron guard rail is exactly opposite the
10-foot mark of the scale of the chain gage.

The observations at this station during 1904 have been made under
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Flambeau River near Ladysmith, Wis., for 1903 and 1904.

i
Hydgrpher. | wiam. | Aretol | Mespcloe: | Goge | Dle
1903. ) Feet. Sq. feet. | Ft. per sec. Feet. Sec. feet.
February 13¢._| 1. R. Stockman.... 325 472 1.64 1 16.20 773
March 196, ... ... do .ooooeial.. 366 | 1,871 1.77 | 18.95 3,312
O April 8 ... ooo.. do ...... e 349 | 1,330 2,80 | 17.40 3,727
May6 . .......0..... do ... 361 | 1,927 3.70 | 18.97 7,113
Junel16........|..... [ [ S, 342 703 1.91| 16.00 1,345
July1l...... ... A0 v, 342 | 1,430 2.95 | 18.10 | 4,222
August 21. ... . ... do .aoiial. 342 995 | ' 2,69 16.85 2, 681
September 10 .. E. . Murphy ..... 364 | 1,579 3.36 | 18.05 5, 303
October 23._... L. R. Stockman.... 348 | 1,271 3.07! 17.21 3,899
1904. .
May16........ E. Johnson, jr..... 350 | 1,333 3.15 | 17.88 4,203
Juned.. ... ... dO ceeiaaan. 350 | 1,448 2.99 | 17.45 4,321
August29. ... ... do ..ol 349 733 2.07 | 16.06 1,517
September 20 . _|_.._. do coiiainn 343 702 2.21} 16.01 1,554
October 12.. ... F. W. Hanna...... 364 | 1,653 3.37 | 18.58 5, 588

a Frozen. v Log jam below.
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Mean daily gage height, in feet, of Flambeau River near Ladysmith, Wis., for 1904.

Day. Jan.a | Feb.e | Mar.e | Apr.b | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.c

16.75 | 16.75 | 17.00 | 16.90 | 18.70 | 17.50 | 17.58 | 15.15 | 16.25 | (d) | 17.25 | 15.65
16.95 | 16.75 | 17.05 | 17.20 | 18.55 | 17.40 | 17.77 | 15.40 | 16.80 [ (d) | 17.30 | 15.05
16.75 | 16.10 | 17.00 | 16.80 | 18.60 | 17.42 | 17.70 | (e) |16.38 | (d) | 17.20 | 15.95
16.85 | 16.80 | 17.05 | 16.90 | 18.35 | 17.43 | 19.90 | (¢) | 17.78 | (d) | 16.90 | 14.50
17.00 | 16.90 | 17.15 | 16.85 | 18.45 | 18.00 | 18,82 | 15.60 | 17.65 | 16.05 | 16.70 | 15.15
16.50 | 16.70 | 16.95 | 16.%0 | 18.60 | 18.02 | 18,88 | 15.72 | 17.20 | 16.05 | 16.80 | 15.30
16.50 | 16.80 | 16.90 | 17.10 | 18.60 | 18.25 | 18.75 | 15.13 | 17.28 | 16.10 | 16.80 | 14,87
16,65 | 16.75 | 17.15 | 17.25118.85 | 18.27 | 18,75 | 15,40 | 17.30 | 16.10 | 16.20 | 15.78
16.65 | 16,75 | 16.90 | 17.05 | 19.20 | 17.90 | 18.05 | 15.75 | 17.03 | 17.05 | 16.17 | 15.57
16.70 | 16.65 | 17.50 | 17.00 | 19.15 | 17.22 | 17.95 | 15.92 | 16.00 | 18.70 } 16.15 | 15.56
16.60 | 16.70 | 17.40 | 17.10 | 18.90 | 17.10 | 17.70 | 15.85 | 16.40 | 18.65 | 16.05 | 15.25
16.55 [ 16.95 | 17.05 | 17.10 | 18.80 | 17.25 | 17.25 | 16.00 | 16,82 | 18,60 | 15.55 | 15.77
16.50 | 17.00 | 17.80 | 17.15 | 18.85 | 17.15 | 16.40 | 15.90 | 16.45 | 18.50 | 15.60 | 15.55
16.70 | 16.70 | 17.20 | 17.06 | 18,15 | 17.12 | 16.30 | 15.90 | 16.30 | 18.43 | 156,45 | 15.30
16.70 | 16.90 | 17.20 | 17.25 | 18.01 | 16.60 | 16.12 | 15.85 | 16.16 | 18.80 | 15.82 | 15.3b
16,75 | 16.95 | 17.00 | 17.20 | 17.95 | 16.556 | 16.15 | 16.02 | 16.05 | 17.85 | 16,28 | 15.45
16.60 | 16.55 | 17.15| 17.10 | 18,01 | 16.35 | 16.03 | 15.90 | 16,05 | 17.20 ! 15.55 | 15,85
16.60 | 17.10 | 17.20 | 17.05 | 18.01 | 16.25 | 16,00 | 15.85 | 16.13 | 16.95 | 15.72 | 15.30
16.65 | 16.95 ' 17.15| 17.00 | 18.03 | 16.32 | 15.60 | 15.95 | 16.15 | 17.15 | 15.70 | 15.50
16.30 | 16.95 | 17.06 | 16.85 | 17.05 | 15.95 | 15.80 | 15.75 { 16.00 | 17.25 | 15.60 | 15.57
16.75 | 17.55 | 17.05| 16.85 | 17.03 | 15.88 | 15,95 | 16.00 | 16.00 | 17.60 | 15.45 | 15.70
16.75  16.90 | 17.15| 16.66 | 17.01 | 16.15 | 15.85 | 16.20 | 15.90 | 17.80 | 15.82 | 15,72
16.75 | 17.00 | 16.85 | 17.20 | 17.04 | 15.95 | 15.80 | 16.35 | 15.95 | 17.75 | 15,27 | 15.68
16.65 | 16.60 | 17.15 | 17,20 [ 17.06 | 16.35 | 15,70 | 16.45 : 15.95 | 17.75 | 15.55 | 15.60
16.70 | 17.00 | 16.95 | 18.00 | 18.40 | 16.55 | 15.85 | 16.65 | 16.40 | 17.85 | 15,72 | 15,65
16,70 | 16.90 | 16.95 | 18.40 | 19.00 { 16.70 | 16.15 | 16.45 | 16.40 | 17.75 | 15.70 | 15.70
16.45 ; 17.00 | 16.95 | 18.45 | 19.40 | 16.95 | 16.76 | 16.45 | 16,40 | 17.65 | 15.55 | 16,10
16,65 | 16.95 | 17.15 | 18.50 [ 19.80 | 17.05 | 16.75 | 16.20 | 16.45 | 17.55 | 15.40 | 15.75
16.60 | 16.95 | 17.05 | 18.50 | 18.80 | 17.05 ' 15.70 | 16.10 | 16.40 | 17.65 | 14.95 | 15,80

16.75 |.en.... 16.45 | 18,90 | 18.40 | 17.20 | 15,25 | 16.27 | 16.45 | 17.70 | 15.55 | 16.30
16.65 |........ 17.20 |.oee.... 17. 80 l veee..) 15,55 | 16,15 |....... 17.22 |....... 16.40

thU'L EEozen from January 1 to March 30, when ice begins to break. Ice varied rom 6 to 18 inches in
ickness.

bIce conditions Mareh 31 to about April 10, -

cIce conditions during December.

d Weight gone.

eXKey lost. No gage height taken on August 3 and 4.

Rating table for Flambeaw River near Ladysmith, Wis., from January 1 to December

31, 1904.

Gage | piccharge Gage | pischarge Gage | pigeharge. | Gage | pigenarge

height. * 1| height. . height. height. N
Feet. Second-fect. Feet. Second-feet. Feet, Second-feet. Fect. b‘e('ondjje’;j
15.0 567 16.0 1, 399 17.0 2, 841 18. 4 5, 291
15.1 596 16.1 1,542 17.1 2, 990 18.6 5,704
15.2 637 16.2 1, 686 17.2 3,143 18.8 6,120
15.3 690 16.3 1, 830 17.3 3, 300 19.0 6, 539
15. 4 755 16. 4 1,974 17.4 3, 461 19.2 6, 959
15.5 832 16.5 2,118 17.5 3,626 19. 4 7,379
15.6 921 16.6 2,262 17.6 3,795 19.6 7,799
15.7 1,022 | 16.7 2,406 || 17.8 4,145 19.8 8, 219
15.8 1,135 16.8 2, 550 18.0 4,511 . 20.0 8,639

| 15.9 1,260 16.9 2,695 18.2 4,893
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The foregoing table is applicable only for open-channel conditions. It is based
upon fourteen discharge measurements made during 1903 and 1904. It is well defined
between gage heights 16 feet and 19 feet. The table has been extended beyond these
limits. Above gage height 18.9 feet the rating curve is a tangent, the difference being
210 per tenth.

Estimated monthly discharge of Flambeau, River near Ladysmith, Wis., for 1904.

[Drainage area, 2,120 square miles.]

Discharge in second-feet. Run-off.
Homh- Maximum. | Minimum. | Mean. S}fecx? ?sq%;%t lig%glesm
mile.

Aprite o ...l 6,339 2,334 | 3,389 1.60 1.78
May - i 7,379 2,856 | 5,183 2.44 2.81
June ... 5,034 1,234 | 2,890 1.36 | 1.52
July -l 8,429 662 | 2,834 1.34 1.54
August ... ... o ...... 2,334 607 ' 1,336 .630 . 726
September. ... .. _........ 4,109 1,260 | 2,056 .970 1.08
October®____ . .. ____...___. 5,912 1,470 | 3,517 1.66 1.91
November - ..o 3, 300 555 | 1,416 . 668 .745
December® . ... ... ... ...... 1,974 390 \ 951 . 449 . 518

a Estimates April and December made as if open channel.
b Discharge estimated for August 3 and 4 and October 1 to 4.

WISCONSIN RIVER DRAINAGE BASIN.

Wisconsin River is the largest river in the State of Wisconsin. It
rises in the northern part and flows south through the central por-
tion of the State to Portage, where it turns at nearly a right angle
and flows west, emptying into the Mississippi about 60 miles above
Dubuque.

Gaging stations were operated at Necedah and Merrill, Wis., during

1904.
WISCONSIN RIVER AT MERRILL, WIS.

This station was established November 17, 1902, by L. R. Stock-
man. It is located on the highway bridge in the city of Merrill, Wis.,
three blocks from the Lincoln County court-house, one-half mile
from the Chicago, Milwaukee and St. Paul Railroad station, and 1,000
feet below the dam of the electric power house. Prairie River enters
about one-half mile above the station and there is an island about 600
feet below. There is a vertical gage fastened to the mill abutment,
from which part of the gage readings for 1903 have been made.
June 17, 1903, a chain gage was established on the bridge and made
to read the same as the old gage at the mnill. It is fastened to the
guard timber on the downstream side, and the zero is marked by a
brass screw driven into the guard timber. The fall of the water
from the old to the new gage is 2.70 feet when the water is at a high
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stage. The length of the chain from the end of the weight to the
marker is 23.68 feet. The gage is read twice each day by A. F.
Lueck. The initial point for soundings is a nail in the footboard at
the left end of the bridge, opposite the center of the iron hand-rail
post. This point is marked ““zero.” Discharge measurements are
made from the two-span highway bridge, to which the chain gage is
fastened. Each span of the bridge is 175 feet in length. The chan-
nel is straight from the dam above to the bridge and for about 400.
feet below. The velocity is rapid and the surface rough. The
station is so near the dam that at high stages the velocity is affected,
and it is possible that the bed of the stream may be subject to slight
change, although it is of rock and gravel and is very rough. The
channel is about 300 feet wide at low stages and 400 feet wide at high
water. Both banks are high and do not overflow. Bench mark No.
1is a cross cut in the sandstone rock in the bridge seat of the abut-
ment nearest to the city. TIts elevation above the zero of the gage is
16.25 feet. This bench mark is 18.28 feet below the United States
bench mark located at the corner of the engine house opposite the
city hall.

The observations at this station during 1904 have been made under
the direction of K. Johnson, jr., district hydrographer.

Discharge measurements of Wisconsin River at Merrill, Wis., in 1903 and 1904.

1903. Feet. | Sq.feet. | Feetpersec.| Feet. | Sec. feet.
January 20¢___| L. R. Stockman. ... 310 718 1.91 4.05 1,376
February 16¢._j..... do ooeeiiaao.. 310 669 -1.86 3.70 1, 250
March 20.....|..... Ao oo 344 | 2,639 3.78 | 8.90| 9,995
May 7b._...... DR, U -332 | 2,932 3.54 | 6.85| 7,803
June 170 ... . ... do ...l 308 | 1,269 1.78 4.72 2,268
July 13 ... ... A0 oo 305 | 1,424 2.10 | 5.70| 2,993
August 220 .. _|..... s [ T 283 | 1,115 2.36 5.00 2,638
September 11 ..} E. C. Murphy ..... 343 | 1,759 3.19 6. 66 5,614
October 24 .. ... L. R. Stockman. ... 334 1, 594 2.61 6.08 4,159

1904.

May120b. ... E. Johngon, jr..... 3341 2,220 | 3.7 7.85 8, 242
Juneb.. ... ... do oL, 334 | 2,286 4.19 8.25 9, 587
July 150 _..._.|.__.. dO e 334 | 1,366 1.98| 530 | 3,107
September 21 ... ... do ... 312 | 1,210 1.91 5.01 2,312
October 14.__ . _. F. W. Hanna . ..... 327 | 2,333 4,42 8.25 | 10,320
November 30¢ .| E. Johnson, jr..... 306 | 1,237 : 1.85 +4.97 2,294

aPartly frozen. bEffected by log jam.
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Mean daily gage height, in feet, of Wisconsin River at Merrill, Wis., for 1904.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.90| 5.65| 5.90| 5,90 7.55| 7.55! 6.75| 5.15| 5.05| 6.15| 6.70 4.85
6.00| 5.65| 595 58 | 7.10| 7.25| 6.80| 5.20| 4.90| 6.25| 6.60 5.20
6.05| 5.60( 5.90| 590 6.8 7.30( 6.60| 510 5.95| 6.70 | 6.25 4.85
6.10 | 5.55| 5.90| 5.8 | 7.05; 7.70 ) 6.20 | 5.00] 7.80 ) 5.85| 5.90 4.85
6.10 | 570 | 5.90| 590 | 7.30| 805 | 6.256| 505| 6.90| 6.40| 5.7 4.7
6.00| 57| 5.8 | 6.40| 6.75| 830 | 6.20| 525! 6.25| 590 | 5.70 4.95
5.7 ( 560 59 | 6.3 6.7 | 7.8 6.20( 520 7.05; 560 555 4.80
5.80 | 580| 5.85| 6.65| 7.05| 7.8 | 6.35| 6.65| 7.00] 6.70 | 5.15 5.16
5,50 | 5.80| 5.90| 7.20| 840 | 7.55| 6.70 | 5.10| 6.76| 7.75| 4.70 5.00
5.8 | 5.7 | 590 | 7.15| 8.20{ 7.35 | 6.95] 5,20 5.90| 10.10 | 4.55 5.00
556 | 5.85| 5,90 7.15| 7,90 7.00 | 7.20 | 5.830| 6.15 | 10.40 | 4.40 4.65
5.70 | 5.7, 5.90| 6.75; 7.951{ 7.55 ; 6.55 | 6.20 6.60 | 10.15; 4,75 4.45
5.7 6.10| 5.80, 6.80 | 7.70 | 7.25 | 5.45| 7.15| 6.15 9.05| 5.90 4.80
5,70 | H.55| 5.80 | 6.65 | 7.95| 6.50 | 6.00| 5.50| 5.95| 8.30| 6.90 5.05
58561 5.60( 5.9 | 6.35| 7.70| 6.20| 575 530 59| 7.55| 4.60 5.20
5,60 | 5.65| 5.85| 5.8 | 7.90| 6.10| 5.60| 570 | 5.9 | 7.15| 4.50 5.30
560 | 5.95| 5.90| 6.45| 7.40| 6,05| 580 | 6.65| 5.90| 6.90| 4.55 5.20
555 5.90{ 5.75| 6.30| 6.556[ 6,10 | 6,051 590 595 6.90| 4.55 5.20
565 H5.90| 5.66| 6.35, 6.75| 6.50| 4.50| 575 | 5.90! 6.95 | 4.75 5.10
5.60| 6.15| 5.70| 6.15| 6.75| 6.20! 4.60 | 6.40 | 5.20| 6.25| 5.05 5.05
65.70 | 5.8 5.7 | 6,06 6.85| 6.05| 5.10| 6.10 ! 535 6.35( 5.10 5.20
566 5.95| 5.80| 6.05( 7.05| 6.10 | 520 | 6.20 | 505| 6.80 [ 525 5.70
560 ) 5.90) 53| 6,10 7.056| 6.05| 530 6.15| 550 | 6.65) 510 5.2b
5,50 | 5.90| 5.75| 7.00| 7.05| 7.26| 4,90 | 58 | 6.80| 6.55| 4.95 5.20
5.85{ 5.90| 6.00| 810 | 8.10| 5.60 450 | 5.8 | 710! 7.10| 4.7 5.45
555 | 5.90( 5,85 8385 (10.10| 6.00 | 4.60( 570 7.75( 7.20| 4.95 5.05
555| 590 5.55| 8.45(10.60} 6.25) 5,40 | 6.00 | 7.15| 6.90| 5.45 5.60
5.55| 5.90! 5.70| 850 | 9.8 | 7.25| 5,10 | 550 | 7.20| 6.75| 5.15 5.95
555 | 5.,95| 5.8 820 | 9.05| 6.80 | HH0| 5.90| 6.40| 6.8 | 515 5.60
5.55 ceeees 5.70( 7.75| 8.60| 6.30( 5.70| 6.35| 6.10 | 6.65( 4.85 5.50
5.50 |....... 5.80 | cen.n 7.95 |....... 5501 5.05|....... 6.25 {....... 5.15

Rating table for Wisconsin River at Merrill, Wis., from June 17, 1903, to December 31, 1904.

h(g?gg}ft. Discharge. h(é;lgglft. Discharge. h((}e?gglft. Discharge. hgiagghet.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet.
4.5 1,485 5.5 3, 225 6.5 5,485 8.0
1.6 1,645 5.6 3,425 6.6 | 5,72 8.2
4.7 1, 805 5.7 3, 635 6.7 5,975 8.4
4.8 1,970 5.8 3, 856 6.8 6, 225 8.6
4.9 2,140 5.9 4,075 6.9 . 6,475 8.8
5.0 2,310 6.0 4, 305 7.0 6, 725 9.0
5.1 2,485 6.1 4, 535 7.2 7,245 9.5
5.2 2, 665 8.2 4, 765 7.4 7,785 | 10.0
5.3 2,845 6.3 5, 005 7.6 8,345 || 10.5
5.4 3,035 6.4 5, 245 7.8 8,935 11.0

Discharge.

Second-feet.

. 9,565
10, 225
10, 885
11,545
12, 205
12, 865
14, 515
16, 165
i7, 815
19, 465

The above table is applicable only for open-channel conditions. It is based upon

17 discharge measurements made during 1902 to 1904, inclusive.

It is not well

defined. Above gage height 8 feet the rating curve is a tangent, the difference being
330 per tenth.
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Estimated monthly discharge of Wisconsin River at Merrill, Wis., for 1904.

[Drainage area, 2,630 square miles.]

[ Discharge in second-feet. Run-off,
h.
Hont Maximum. | Minimum. | Mean. S;:I? 2;1-1251"? D:I%glesm
mile.

January ... .. .. 4,535 3,225 | 3,664 1.39 1.60
February .... ... ....... 4,655 3,330 | 3,749 1.43 1.54
March. . .o oo i, 4,305 2,945 | 3,889 1.48 1.1
April. oLl 11, 220 3,970 | 6,242 2.37. 2.64
May ... il 18,140 5,610 | 8,935 3.40 3.92
June . ... ... 10, 560 3,425 | 6,472 2.46 2.74
July -l 7,245 1,485 | 3,957 1.51 | 1.74
August ... ..l 7,110 2,310 | 3,766 1.43 1.65
September. .. ... ... .. w 8, 935 2,140 | 5,000 1.90 2.12
October ... .....oceouoioao... | 17, 480 3, 42F 7,343 2.79 3.22
November ... . ... .... 5,975 1,410 | 2,800 1.06 1.18
December ... ... .. ... ___. 4,195 1,490 | 2,566 . 976 1.12

The year .. __........... 18,140 1,410 | 4,865 1.85 25.18

'
WISCONSIN RIVER NEAR NECEDAH, WIS.

This station was established December 2, 1902, by L. R. Stockman.
It is located on the highway toll bridge 8 miles east of Necedah, Wis.,
and 3 miles from the Chicago, Milwaukee and St. Paul and Chicago
and Northwestern Railroad stations. Yellow River flows into the
Wisconsin about 4 miles below the station. There are islands both
above and below the station, but they are several hundred feet away.
A regulation chain gage is fastened to the upstream side of the high-
way bridge. The length from the end of the weight to the marker is
26.87 feet. The gage is read daily by W. F. Bingman. Discharge
measurements are made from the two-span highway bridge to which
the gage is attached. The initial point for soundings is a point over
the right abutment, marked by a nail in the floor of the bridge and
also marked ‘‘zero” with paint. The general direction of the channel
is straight for 2,000 feet above and below the station. The velocity is
rapid and rather poorly distributed on account of an ice breaker above
the middle pier and the variation in width of the channel just above
the bridge. The width of the channel at ordinary stages is about 325
feet, broken by one pier. The right bank is high and rocky; the left
bank overflows, making the width of the channel from 500 to 600 feet.
During the spring floods of 1908 the water overflowed the turnpike.
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The right side of the bed of the stream is rocky, but the remainder is
sandy and liable to shift.

Bench mark No. 1 is a nail in the top of a red-oak stump, 24 feet in
diameter, about 60 feet south of the center of the roadbed and about
50 feet from the river at ordinary stages. Its elevation above the
zero of the gage iy 12.99 feet. Bench mark No. 2 is a nail in the root
of a large cottonwood tree, 280 feet south of the bridge and about 80
feet from the river. Its elevation above the zero of the gage is 11.90
feet. Bench marks Nos. 1 and 2 are on the east side of the river.
Bench mark No. 8 is a cross on a large sandstone rock, 70 feet south
of the center of the roadway and 15 feet west of the water’s edge on
the west bank of the river. Its elevation above the zero of the gage
is 20.36 feet.

The drainage area at this station is 5,800 square miles.

The observations at this station during 1904 have been made under
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Wisconsin River near Necedah, Wis., in 1903 and 1904.

Date. Hydrographer. Width. 5;2?;?0?1{ Mea;xt;{feloc- h%?ggl?t. eh?mirsg.'e,

1903. Fret. Sq. feet. | Feet per sec. |  Feet. | Sec.-feet.
January 13¢ ___| L. R. Stockman....| 280 | 2,617 1.18 | 5.65 | 2,840
February 5¢___'.__.. do woeeiiii.L. 284 | 2,360 1.26 5.80 2, 585
March ba_ ... .i..... (& 1 S 284 | 2,411 1.09 5. 80 2,422
March 26 ...... Johnson and Stock- [........ 5, 405 3.94 | 11.05 | 21,280

man.

April2.__...._| L. R. Stockman.... 220 | 4,206 2.42 7.55 | 10,190
April 28 ... I do oo 309 | 3,860 1.84| 6.50| 7,123
June12........ lveeedo 281 | 3,282 1791 6.00| 5888
July 7......... L. do .o.oo.o... 316 | 4,708 4.43 | 10.50 | 20, 860
August19...... - do ooooo..... 302 | 2,832 2.46 6. 20 6, 962
September 4 . . : ..... A0 e 276 | 2,463 2.05 | 5.30| 5,047
October 12.....j..... do ... 314 3,871 3.23 9. 43 12, 500

1904.
January 12« ___| E. Johnson, jr..... 286 | 2,031 1.33 4. 60 3, 000
May 11.... .. .|..... do ....o....... 317 | 4,685 3.65 9.60 | 17,110
May 23........ Johnson and Hanna 314 | 3,717 2. 67 7.05 9,921
July 16........ E. Johnson, jr..... 294, 3,525 1.66 5.80 5, 845
September 21 ... ... do ... 294 | 1,823 2.08 4. 92 3,800
October 14.___. F. W. Hanna ...... 449 | 6,216 5.71 | 13.35 | 34,420

a Frozen. b Add to this discharge 3,000 second-feet overflow. .
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Mean daily gage height, in feet, of Wisconsin River near Necedah, Wis., for 1904.

Day. Jan.a | Feb.a | Mar.e! Apr.b | May. |June.| July.| Aug. | Sept. | Oect. | Nov. | Dec.c

6.0 5.1 5.3 6.60 9.80 | 11.20 | 6.30 | 4.50 | 4.80 6.60 | 7.10| 4.80

5.7 5.2 5.3 6.30 9.20 | 10,00 | 6.50 | 4.70 | 4.80 6.45| 6.90 | 4.80

T 59 5.1 5.3 6.50 8.901 9.10| 6.50 | 4.90| 4.80 6.20 | 6.60 | 4.80

5.6 5.0 5.3 6.90 8,401 8.60 6,30 | 4.80| 4.80 6.101 6.70 | ......

6.0 5.2 5.3 6.60 800 | 840 6.20 | 4.70( 4.30 7.00 | 6.50 | ......

6.0 5.2 5.3 6.80 7.80 1 9.00| 6,30 | 470 5.80 6.00 | 6.40 |..... .

5.9 5.2 5.3 7.00 7.40 [ 9.90| 6.00| 4.30| 6.30 590 | 6.10|......

[ S 6.1 5.0 5.4 7.20 |........ 10.50 | 5.90 | 4.40 | 5.9 6.80 | 6.10 |......
L P 6.1 52 5,4 7.50 7.40 | 10,50 | 6.10 | 4.80 | 5.70 6,421 6.60 |......
10......... 6.0 4.9 5.3 7.90 7.90 | 9.80{ 6.30 | 4.90| 5.70 6.70 | 6.10 | 5.10
& USSR 59 5.1 53 8,80 9.50 | 9.00| 6.40 | 5.30 | 5,30 8401 590 |......
120l 5.1 5.2 5.3 9.80 | 10.50 | 8.30 | 6.80 | 5.30 | 5.70 | 10.10 | 5.20 |......
& SO 5.1 5.1 5.3 9.80 | 10,50 7.80| 7.1 5,40 5,80 | 12.00| 550 | ......
b ¥ S 5.2 52 5.2 9.40 9.90( 750 7.00| 5.30| 550 | 13.20| 550 ......
)1 T 5.2 5.1 5.3 8.70 9.40 | 7.20| 650 5.30| 5.60 ' 13.00 | 5.60 |......
16 ceeen... 5.3 5.2 5.2 8.30 9.20 | 6.80) 5.90| 570 |.4.90 | 11.90| 5.80 |......
7 . 5.2 5.2 5.2 7.70 9.00 | 6.90| 580 | 5.00| 520 10.80| 5,50 | 5.50
18......... . 5.1 5.1 5.2 7.30 850 | 6.70 | 5.50| 5,10| 5.30 9.40; 5.30|......
19..eeeen 5.3 5.1 5.1 7.50 8.00 | 6.50 | 5.80| 5.00 | 5.90 9.00 | 4.80......
b | TN 5.0 5.0 5.0 7.50 7.%0 | 6.20] 550 | 5.00| 570 8.40 | 5,00 /......
2l ooaea.e 5.2 5.1 4.9 7.70 7.40 | 5.90 | 5.60| 5.00| 4.80 7.90 | 5.00(......
22 ... 5.2 5.1 5.0 7.70 7.20 | 5.80| 5.30| 4.70{ 4.90 8.00| 530 ......
28 . 5.2 5.1 5.0 7.50 7.10 | 6.20| 500 5.10| 4.80 8.50 | 5.40 |......
b S 5.1 5.1 4.8 7.60 7.0, 570 | 4.80| 4.80 ] 4.70 850 | b.30| 6.00
b 5.0 5.2 5.0 8.00 7.50 | 6.00 | 4.50 | 4.90 | 4.8 8.30 | 4.90|......
26,0 5.1 5.3 5.0 9.30 8.10 | 570 | 4.80| 4.90| 4.80 8,30 | 5.50|......
27 et 5.0 5.4 5.2 | 10.30 9.40 | 6.10 | 490 5.00| 6.70 7.90| 510}......
28 i 5.1 5.2 5.2, 10.90 | 10.60 | 5.80 | 4.80| 5.90| 7.40 7.60 | 4,80 [......
b 5.2 5.1 5.2 10.70 | 11,90 | 6.10 | 4.70 | 4.60 | 7.40 7.50 | 5.00 |......
30 s 5.2 ...... 5.5 | 10.50 | 12.60 | 6.00 | 4.80 | 5.00| 7.00 7.40 | 5.00 |......
8l....c..... P % BN PO 5.8 [iiion 12,30 [....... 4,70 | 4700 ... 7.00 1 ....... 6.00

a River frozen from January 1 to March 81. Ice, average thickness, 10 inches.
bIce conditions April 1 to 12.
¢ Frozen December 4 to 81. Ice 0.1 foot to 2 feet thick.
Rating table for Wisconsin River near Necedah, Wis., from January I to December 31,
1904.

Gage

¢ Gage Gage Gage
height.

Discharge. height, Discharge. height. Discharge. height. Discharge.

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
4.0 1,800 5.1 4,150 || 6.4 7,600 9.5 | 16,900
4.1 2,000 5.2 4,39 || 6.6 8,200 || 10.0 | 18,400
4.2 2,200 5.3 4,630 6.8 8,800 | 10.5 | 19,900
4.3 2, 400 5.4 4, 880 7.0 9,400 | 11.0 | 21,400
4.4 2, 600 5.5 5,130 7.2 | 10,000 | 11.5 | 23,610
4.5 2, 810 5.6 5, 380 7.4 | 10,600 | 12.0 | 25,860
4.6 3, 020 5.7 5, 640 7.6 | 11,200 | 12.5 | 28,230
4.7 3,240 5.8 5, 900 7.8 | 11,800 | 13.0 | 30,750
4.8 3, 460 5.9 6,170 8.0 | 12,400 | 13.5 | 38,450
49 - 3,69 6.0 6,440 8.5 | 13,900
50 | 3,920 6.2 7,010 9.0 | 15,400
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The foregoing table is applicable only for open-channel conditions. Itisbased upon
19 discharge measurements made during 1902 to 1904, inclusive. It is well defined
between gage heights 4.5 feet and 10.5 feet. The table has been extended beyond
these limits. From gage height 6.3 feet to 11 feet the rating curve is a tangent, the
difference being 300 per tenth. The bank overflows at gage height about 11 feet,
~ which accounts for the suddenness and magnitude of the increase in difference per
. tenth.

Estimated monthly discharge of Wisconsin River near Necedah, Wis., for 1904.

[Drainage area, 5,800 square miles.]

Discharge in second-feet. Run-off.
Month.

Maximum. | Minimum. | Mean. S})ec;'oslgllg?r? inDigl()wgﬂes

mile. b -

ATl o 21,100 | 7,300 12,830 2.21 | 2.47
MAY - oo 28,720 | 9,400 | 15,250 2.63 | 3.03
JUNG oot oo 22,280 | 5,640 | 11,350 196 | 2.19
TUly ©oo L 9,700 2,810 | 5,926 1.02 1.18
AUQUSE - e 6,170 | 2,400 | 3,845 663 | .764
September. ... . ... .. . _..._. 10, 600 2,400 | 5,227 . 901 1.01
October ...........: U 33,830 | 6,170 . 13,590 2.34 | 2.70
November ... ................ 9,700 3,460 | 5,698 .982 1.10

ROCK RIVER DRAINAGE BASIN.

Rock River, with its tributaries, Pecatonica and Kishwaukee rivers,
is one of the most important streams in Illinois. It rises in the south-
eastern part of Wisconsin, flows south and southwest, and enters the
Mississippi just below Rock Island, Ill. This river has much power
already developed along its course, and there are several points at
which large water-power plants could be situated. It is also to be
used as a feeder for the Hennepin canal. The United States Geolog-
ical Survey has maintained a station on this river at Rockton, Ill.,
below the mouth of Pecatonica River during the year of 1904.

ROCK RIVER AT ROCKTON, ILL.

This station was established May 13, 1903, by E. Johnson, jr.,
assisted by L. R. Stockman. It is located at the village highway
bridge, one-half mile from the Chicago, Milwaukee and St. Paul Rail-
road station, 1 mile below the dam and three-fourths of a mile below
the junction of Pecatonica River with Rock River. There are small
islands a short distance above and immediately below the station.
The chain gage is located on the first span from the left end of the
bridge, on the downstream side. The gage is read twice each day by
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O.T. Bartholomew. The length from end of weight to marker is 26.45
feet. Discharge measurements are made from the upstream side of
the five-span highway bridge to which the gage is attached. The ini-
tial point for soundings is the face of the abutment on the left end of
the bridge. The channel is straight for 2,000 feet above and 1,000
feet below the station. Both banks are high and will not overflow.
The channel is about 565 feet wide between bridge abutments and is
broken by four piers. The bed of the stream is composed of small
rocks and gravel.
- Bench mark No. 1 is a hammered cross on the top stone of the left
abutment, about 1 foot from the bridge shoeand 1 foot from the south
edge. Its elevation above gage datum is 16.85 feet. Bench mark
No. 2 is the top of the west end of the south rail of the railroad track,
250 feet north of the north end of the bridge, at a point where the
sidewalk on the west side of the street crosses the track. Its eleva-
tion above gage datum is 16.49 feet.

The observations at this station during 1904 have been made under
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Rock River at Rockton, Ill., in 1903 and 1904.

Date. Hydrographer. Width. sﬁﬁ%?ogf. Mea’i‘t; eloc- hg“;%et. chI;irSée.

1903. Feet. Sq. feet. | Feet per sec. Feet. See.-feet.
May 13....._.. L. R. Stockman....|. ... . ... .o 2. 90 2,522
June30........ A.C. Lootza........ 206 547 2.74 2,30 1,501
August18._.... L. R. Stockman.... 490 | 1,352 3.41 4. 07 4,611
September 4 ... F. W. Hanna .__._..|........ ©1,362 3. 41 4, 08 4, 607
October 9-..... ... A0 o 504 | 1,998 3.74| 5.3 7,464
November9.._.|..... do ... 453 831 a3. 46 2. 85 2,874
December 100__|_ ... do .. 367 743 3.21 2. 60 2,384

1904.
January 16c.._. F. W. Hanna .._... 380 662 2.25 2. 90 1,487
March 14........... do ... ....... 509 4,031 2.77 9.30 11, 180
March 25...._.|..... do ............ 509 | 5,744 4341 12.32 | 24,910
April 18 ___._|..... A0 . 504 | 2,361 3.90| 5.91| 9,212
June23._ .. ___|..... do ............ 378 660 3.18 2.50 2,099
July 7. |l do i 389 645 2.93 2.38 1, 889
August30......|..... do ............ 381 674 3.02 2,45 2,034
September 23 __|.. ... do eoea... 408 | 739 3.19 2.65 2, 355
October 26. ... ..... do oL 126 759 3.13 2.70 2,372
November9....|..... do ... 397 695 3.09 2.50 2,149

a High wind; velocity doubtful. b Partly frozen. ¢ Ice 0.59 foot thick.



HALL, N, ;
e ROCK RIVER DRAINAGE BASIN. 33

Mean daily gage height, in feet, of Rock River at Rockton, IU., for 1904.

Day. Jan.a | Feb.a (Mar.e| Apr. | May.| June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.a

) 2.90 | 2.90| 8.80|10.65 | 4.53 | 8.68 | 2.20| 2.10| 215 3.50 ] 2.65| 2.2
2t 2.90 | 2.90| 3.95| 9.61| 4.50| 3.68 | 2.20| 1.90| 2.15| 3.25 | 2.60 2.15

I T, 2.90 [ 3.10| 6.09| 8.8 | 4.30| 3.51 | 2.25| 1.80| 2.20( 3.15| 2.46| 2.20
L T 3.00 3.20| 6.72| 837| 4.18| 3.00| 2.20 1.80 | 2.12] 3.00| 2.50 2.20
Bt 2.90 [ 3.00, 6.83| 8.06| 4.056| 3.20 | 2.15| 1.80| 2.30 | 2.85| 2.456| 2.25
[ 2,80 | 2.80| 6.60| 7.85| 4.01| 3.10| 2.15| 1.90, 2.60 | 3.20| 2.45 2.20
T 2.90 | 4.50 | 7.45 7.60 | 400} 3.10 | 2.30| 1.95| 2.45| 3.25| 2.25| 2.20
. 2.90| 550 | 9.92| 7.60| 4,18 | 3.11 | 2.40| 1.90| 2.35| 3.10| 2.45| 2.20
Qv 2,90 { 590 10,80 | V.60 4.50 | 3.00| 2.50| 1.82 2.30| 275 |....... 2.20
) (1 N 3.00 | 6.10 | 11.12| 7.60 | 4.85| 2.95| 2.46| 1.90 | 2.31| 3.00| 2.45| 2.20
1 2.60 | 6.00|11.10 | 7.61 | 4.79| 2.95| 2.35| 1.85| 2.30| 3.40| 2.45| '2.20
1200, 2.90 | 5.80 | 10.90 7.{41 4.76 | 2.85| 2,35 1.76| 2.20| 3.81 | 2.50 | 2.20
) T 2.90 | 5.50 | 10.30 | 7.10 | 4.81| 2.80 | 2.40| 1.80| 2.20| 4.25| 2.40 2.40
) G 3.00 | 4.70( 9.33 ﬁ.;83 4,811 2.7 | 2.25| 1.70 | 2.26 | 4.25| 2.20| 2.45
B 2.80 | 4.10| 8.8 6.150 4.91| 2.70| 2.20( 1.85| 2.20 | 4.50| 2.30| 2.70
16 eeeiiiaaat 2,90 | 3.90| 800| 6.40| 4.95| 2.60| 2.13| 1.55| 2.15| 3.£0| 2.45| 2:85
| . 3.00 | 3.80| 6.34 | 6.20| 4.99| 2.62| 2.00| 1.75| 2.10| 3.30| 2.45 2.70
£ 2 2.70 | 3.80 | 5.50 | 591| 4.81| 2.55| 2.10] 1.90| 2.20| 3.15| 2.35| 38.c0
19l 3.00 | 3.60| 4.90| 579 | 4.80| 2.65| 2.10| 1.75| 2.90 | 3.50 | 2.45| 2.65
200 it 3.00| 360| 835 5.60| 4.68| 250 | 2.10| 1.90| 4.00| 2.90| 2.40 2.90
b2 3.10| 3.70| 8.35| 5.48 | 4.60| 2.50 | 2.00| 1.95| 3.80 | 2.75| 2.20 | 2.80
22, i 3.10| 8.60|12.75| 5.85| 4.48| 2.50 ) 2.00 | 250 | 8.25| 270 | 2.30| 2.70
b~ J 3.20 | 8.50 | 13.23 | 5.16 | 4.382| 2.50 | 2.00 | 2.80 | 2.80 | 2.70 | 2.30| 2.45
24, 3.30 | 3.30] 12,05 5.18 | 4.28| 2.45| 2.00| 3.60 | 2.55| 2.75| 2.20 | 2.50
3 T 3.20 | 38.50 | 12.25 5.:53 431 240 17| 310 2.35| 2.70| 2.30 | 2.50'
. 3.30 | 3.50 {1255 | 5.55| 4.18 | 2.35, 2.10| 2.70 | 2,65 | 2.65 | 2.40{ 2.50
2, 3.30 | 3.60|12.40! 581 410 2.15! 2.50 | 2.30( 3.35| 2.65{ 2.20; 3.00
b2 T 3.10} 3.60 | 12.30 | .5. 104 3.90 | 2.20| 2.10| 2.40 | 4.20| 2.70 | 2.20 4.20
b3 3.00{ 3.80|11.85| 4.80| 3.85| 2.20 | 2.00| 2,10 4.12| 260 220 | 5.10
| 2,90 [....... 1145 | 4.63 | 3.79| 2.20 | 2.00| 2.20| 3.65| 2.55| 2.30| 5.15
2 S 2,90 |....... 1116 |...o..| 3.80 |...... 2,00 2.30 |....... 2,75 (... 4,60

aRiver partially frozen J anuary 1 to March 27, and December 13 to 31.

Rating table for Rock River at Rockton 1L, from January 1 to December 31, 1904.

hgiag%ft. Discharge. h(:?ggl?t. Di‘hcharge. h%?gg}?t. Discharge.] h(e}ggglft. Discharge.

Feet, Second-feet. Feet. Se¢ond-feet. Feet. Second-feet. Feel. Second-feet.
1.5 810 2.8 2,470 4.2 4,940 8.0 14, 020
1.6 910 2.9 2, 620 4.4 5,345 8.5 | 15,270
1.7 1,015 3.0 2,775 1.6 5, 760 9.0 | 16,520
1.8 1,125 3.1 2, 935 4.8 6, 180 9.5 17,770
1.9 1,235 3.2 3,105 5.0 6,620 | 10.0 | 19,020
2.0 1,350 3.3 '3, 280 5.2 7,070 || 10.5 | 20,270
2.1 1,470 3.4 3, 455 5.4 7,540 11.0 21, 520
2.2 1,600 - 3.5 3,635 5.6 8,020 11.5 22,770

2.3 1,740 3.6 | 3, 815 5.8 8,520 | 12.0 | 24,020
2.4 1,880 3.7 | 3,99 6.0 9,020 | 13.0 | 26,520 -
2.5 2,025 3.8 | 4,180 6.5 | 10,270
2.6 2,170 3.9 | 4,365 7.0 | 11,520

2.7 2,320 4.0 4, 555 7.5 12,770

IRR 128—05——3 !



34 STREAM MEASUREMENTS IN 1904, PART V. [No. 123.

The preceding table is applicable only for open-channel conditions. It is based
upon 17 discharge measurements made during 1903 and 1904. It is well defined
between gage heights 2.4 feet and 6 feet. One flood measurement at 12.32 fixes the
upper part of the curve. The table has been extended beyond these limits. Above
gage height 5.6 feet the rating curve is a tangent, the difference being 250 per tenth.

Estimated monthly discharge of Rock River at Rockton, Ill., for 1904.

[Drainage area, 6,150 square miles.]

Discharge in second-feet. Run-off.
Month. Second-feet ;
Maximum. | Minimum. | Mean. pel;liui(}gftre Difl%tﬁgn
January .. ... . ... ..... 3, 280 2,170 | 2,747 0. 446 0.514
Februarye. ... ... ... ... .... 9, 270 2,470 | 4,762 . 774 . 835
March @ ._................._.. 27,100 4,180 | 17, 220 2.80 3.23
Apriloo oo 20,640 | 5,823 | 10,810 1.76 | .96
MAY - 6, 598 4,162 | 5,405 879 | 101
TUNE - oeo 3,959 1,535 | 2,432 .395 441
July oot 2,025 1,076 | 1,570 . 255 .294
August oo 2,935 860 | 1,471 .239 . 276
September. ... ... ... ...... 4,940 1,476 | 2,344 . 381 . 425
October ... .c.o.......... 5, 550 2,098 | 3,058 497 .573
November . ..._._............. 2, 245 1,600 | 1,847 . 300 .335
December @ ... ... .. .. __ ... 6, 955 1,535 | 2,514 . 409 .472
The year ............... gt 860 { 4,682 761 | 10.37

aDaily discharges January, February, March, and December applied as for open channel. '
ILLINOIS RIVER DRAINAGE BASIN.

1llinois River is formed by the junction of Kankakee and Desplaines
rivers at a point near Minooka, Grundy County, Ill. Its principal
tributaries are Fox and Spoon rivers from the west and Vermilion
and Sangamon rivers from the east. During 1904 gaging stations
have been maintained in the Illinois River drainage basin at Peoria,
Ottawa, and Minooka on the Illinois, and on the Desplaines at Chan-
nahon above the mouth of Jackson Creek. ’

The drainrge areas at the points where stations have been main-
tained are as follows:

Drainage areas in Illinois basin at gaging stations.

ILLINOIS RIVER.
Square miles.

Peoria. ., 13, 250
MinooKa. . iieiieeeceanaas 6, 480
Ot aWa - e e ieieeeeecuaenn 10, 100
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ILLINOIS RIVER NEAR MINOOKA, ILL.

This station was established November 7, 1902, by E. H. Heilbron,
to determine the flow of Kankakee River. It is 6 miles south of
Minooka, Ill., and 24 miles below the mouth of Kankakee Riverat the
Elgin, Joliet and Eastern Railroad bridge. The gage is a vertical rod
fastened to the center pier of the bridge. It is read twice daily by
J. A. Lyons. Discharge measurements are made from the bridge.
The initial point for soundings is an oak hub about 4 feet north of the
north side of the railroad pumping station. The channel is straight
for 1,000 feet above the station and 2,000 feet below. The width at
ordinary stages is 560 feet, with a maximum depth of 12 feet. The
flow is moderately rapid, but is sluggish at low stages. The width at
high water is about 1,000 feet. The right bank is low and liable to
overflow; the left bank is high. The bed of the stream is of gravel
and is shifting on the north side.

The bench mark is a cut in the stone on the south abutment of the
Elgin,Jolietand Eastern Railroad bridge. Itismarked S.D.@P.B. M.
Its elevation is 85.080 feet above the Hennepin datum and 66.764 feet
below the Chicago city datum. The gage is set with its zero at the
same elevation as the zero of the Chicago datum, thus giving directly
the elevation of the river surface below this datum.

The observations at this station during 1904 have been made under
the direction of E. Johnson, jr.; district hydrographer.

Discharge measurements of Illinois River near Minooka, Ill., in 1903 and 1904.

Date. Hydrographer. Width. zg?t:i)gf vgligcair;y. heG{g %.a chlzi;'ée.

1903. Feet. | Sq.feet. | Ft. per sec. Feet. Sec. feet.
March 15...... E. H. Heilbron ....| 630 | 9,182 2.80 86.84 | 25,650
April19 . ...__|.._.. A0 ool 594 | 6,604 2.04 91.12 | 13,460
May 10.._..._.[..... do oo, . 553 | 4,803 1.03 94.10 | 7,393
July12.. ... |..... A0 . 541 | 4,556 1.64 93.83 | 7,465
August31...... e dO e 560 | 3,856 1.83 |  93.99( 7,044
September 26 .| Johnsonand Hanna.| 520 | 4,199 1.75 94. 10 7,319
October 24..___|..__. s 530 | 4,317 1.78 94.10 | 7,673
November1l...| F. W. Hanna .._... 513 | 4,466 1.70 94.15 7,596

1904. ,
March 26 .. ... | E. H. Heilbron ....| 948 | 14,800 440 |  78.50 | 64,880
March 27 ...... . A0 e, 682 | 12,980 3.85 |  79.98 | 50,920
April3......_. - A0 e 622 | 11, 230 3.30 82.40 | 37,120
April17 ... .. |‘ ..... Ao ool 580 | 6,937 2.44 89.63 | 16,930
April 26 ... .. - Ao oo, 584 | 7,740 2.62 88.15 | 20,310
May 2......... [ do ...o.o...... 560 | 6,454 2.46 90.51 | 15,890
May19........ ‘ ..... do e 565 | 5,140 1.91 | 93.00 9, 845

a All gage heights are negative, being below Chicago datum.
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Mean daily gage height, in feet, of Illinois River near Minooka, IUl., for 1904.@

Day. Jan.b | Feb.b | Mar.b | Apr. | May. |June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
Tooooo....| 91.89| 90.20 | 83.71 | 81.60 | 90.00 | 92.76 | 94.65 | 94.65 |....... 93.75 | 95.05 | 94.65
2. 91.83 | 90.79 | 83.21 | 81.50 | 90.53 | 92.88 | 94.59 | 94.70 |-...... 93.75 | 95.05 | 94.60
3. 91.79 | 90.80 | 81.36 | 82.37 | 91.02 | 92.95 | 94.65 | 94.70 | 94.58 | 94.20 | 94.92 | 94.60
4. 91.85 | 90.80 | 81.75| 83.17 | 91.42 | 93.10 |....... 94,75 | 94.75 | 94.40 | 94.53 | 94.35
5.. 92.00 | 90.98 | 82.52 | 84.02 | 91.68 | 93.11 | 94.44 | 94.70 | 94.75 | 94.55 | 94.55 | 94.32
6. 91.94 | 90.08 | 83.38 | 84,97 91.85 | 93.30 | 94.42 | 94.58 | 94.75 | 94.70 | 95.00 | 94.40
7. 91.79 | 85.36 | 82.68 | 85.80 | 91.98 | 93.42 | 94.48 | 94.70 | 94.80 | 94.80 | 94.57 | 94.27
8.. 91.80 | 85.10 | 82.78 | 86.20 | 92.11 | 93.48 | 94.55 | 94.70 | 94.75 | 94.90 | 94.75 | 94.27
9 91.756 | 85.956 | 84.90 | 86.12 | 91.78 | 93.90 | 93.98 | 94.75 | 95.00 | 94.80 [ 94.55 | 94,28

10.. 91.62 | 86.14 | 85.35| 86.27 | 91.60 | 94.10 | 93.82 | 94.75 | 95.08 | 95.00 | 94.53 | 95.05
11.. 91.48 | 86.68 | 85.72 | 86.47 | 91.74 | 94.24 | (¢) | 94.80 | 95.05 | 94.75 | 94.45 | 94.50
12.. 91.41 | 87.64 | 86.56 | 86.85 | 91.92 | 94.26 |....... 94.70 | 95.00 | 94.90 | 91.55 | 94.25
13.. 91.81 | 88,49 | 87.58 | 87.41 | 92.25 | 94.36 |....... 94.75 | 95.05 | 94.80 | 94.47 | 94.40
14.. 92.50 | 88,92 | 87.85| 87.98 | 92.45 | 94.88 |....... 04,87 | 95.15 | 94.95 | 94.48 | 94.35
15.. 92.09 | 89.67 | 88.48 | 88.42 | 92.56 | 94.68 |....... 94,80 | 95.20 | 94,40 | 94.37 | ___._.
16.. 91.87 | 90.08 | 88.52 | 89.17 | 92.68 | 94.27 |....... 94.77 | 95.40 | 94.85 | 94.47 | .. .
17. 01.89 | 90.12| 88.54 | 89.65 | 92.90 | 94.76 |....... 94,75 | 95.20 | 94.35 | 94.43 | . __._.
18.. 91.80 | 90.45 | 88.51 | 90.02 | 92.92 | 94.65 |....... 94,70 | 93.25 | 94.85 | 94.45 | ... ...
19.. 9191} 90.76 | 85.21 | 90.30 | 93.03 | 94.60 |....... 94,80 | 94.15 | 95.00 | 94.47 | . __...
20.. 91,491 90.67 | 82.80 | 90.85 | 93.12

21.. 86.95 | 90.70 | 83.37 | 91.15 | 93.29

22.. 83.35 | 90.90 | 82.01 | 91.35 | 93.39

23.. 83.40 | 90.95 | 80.66 { 91.48 | 93.34

24.. 84.90 | 90.88 | 81.21 | 90.60 | 93.47

25.. 85.65 | 90.89 | 79.52 | 90.12 | 93.44

26.. 86.14 | 90.81 | 78.50 | 88.82 | 93.46

27.. 87.24 | 90.62 | 80.02 | 87.08 | 93.55

28.. 88.38 | 90.53 | 81.25 | 87.50 | 93.51

29. 89.11 | 88.65| 82.24 | 88.27 | 93.50

30. 89.45 [........ 83.12 | 89.22 | 93.28

31 89.73 |........ 82.94 |........ 92.96 t

a All gage heights here given of this river are below the Chicago datum,
b River frozen January 1 to about March 20, Iee varies in thickness from 0.5 to 2 feet.
¢ Observer absent.

Rating table for Illinois River near Minooka, Ill., from January 1 to December 31, 1904.

h(é?g}?t. Discharge. h(g?ggl?t. Discharge. hgglggl?t. Discharge.
Feet. Second:feet. Feet. Second-feet. . Keet. Second-feet.
95.0 6,320 93.5 8,735 91.0 | 18,580
94.9 6,470 93.4 8, 905 90. 8 13, 950
94.8 6,620 | 93.3 9,075 | 90.6 | 14,370
94.7 6,770 93.2 9, 245 90. 4 14, 800
94.6 6, 925 93.1 9,415 90. 2 15, 240
94.5 7,080 93.0 9, 590 90.0 15, 680
94. 4 7,240 92.8 9, 950 89.8 16, 120
94.3 7,400 | 92.6 | 10,330 | 89.6 | 16,560
9.2 7,560 92.4 | 10,710 89.4 | 17,020
9.1 7,720 92.2 11,110 89.2 17,480
94.0 7,885 92.0 11,510 89.0 17,960
93.9 8, 055 © 91.8 11, 910 88.5 19, 210
93.8 8,225 || 91.6 | 12,310 | 88.0 | 20,510
93.7 8,395 |.9L4 | 12,710 | 87.5 | 21,820
93.6 8,565 | 91.2 | 13,110 | 87.0 | 23,180

Gage
height.

Feet.

86.5
86.0
85.95
85.0
84.5
84.0
83.5
83.0
82.5
82.0
81.0
80.0
79.0

Discharge.

Secomd-feet.
24, 590
26, 040
27, 550
29,120
30, 750
32, 440
34, 200
36, 000
37, 880
39, 820
44,010
49, 910
59,010
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The preceding table is applicable only for open-channel conditions. It is based
upon 16 discharge measurements made during 1903 and 1904. It is well defined
between gage heights —94 feet and —87 feet. All gage heights are negative, being
below Chicago datum. The table has been extended beyond these limits. Above
‘gage height —79.5 feet the rating curve is a tangent, the difference being 1,200 per
tenth.

Estimated monthly discharge of Illinois River near Minooka, Ill., for 1904.

[Drainage area, 6.480 square miles.]

Discharge in second-feet. Run-off.

Honth- Maximum. | Minimum. | Mean. S}ifl? :s;lllfi,el'%t Iiggﬁsm
March 21-31 ... ... ... .... 64, 810 34,670 | 44,130 6.81 2.79
Aprib. ool 41, 860 12,510 | 22,610 3.49 3.89
May. o 15, 680 8,565 | 10, 660 1.65| 1.90
June ... ... ....._...... 9,950 6,320 | 7,559 1.17 1.30
Jaly 1-10. ...l 8,225 6,925 7,245 1.12 .417
August 1-19. ... __..__..._.. 6,925 6,470 | 6,699 | - 1.03 .728
September 3-30 ... .. ... ... 9, 950 5,720 | 6,772 1.05 1.09
October .......ooooeeeeoioaa... 8, 225 6,170 | 6,735 1.04 | 1.20
November ... ... ... 7,240 | . 5,870 | 6,848 1.06 1.18
December 1-14.. ... ........._.. 1 17,560 6,320 | 7,164 1.11 .578

ILLINOIS RIVER AT OTTAWA, ILL.

This station was established November 11, 1902, by E. H. Heilbron.
It is located at the Chicago, Burlington and Quincy Railroad bridge,
2,500 feet below the mouth of Fox River and 200 feet below the high-
way bridge leading to the main street of Ottawa, Ill. A standard
chain gage was established November 1, 1903, to replace the old ver-
tical gage and was made to read the same as the original gage. The
length of chain from the end of the weight to the marker is 37.42 feet.
The gage was read twice each day by D. C. Woods. Discharge meas-
urements were made from the upper side of the railroad bridge, to
which the gage is attached. The initial point for soundings was the
center one of the group of nails driven into the cap at the left end 6f
the trestlework, south of the 'main bridge structure. The channel is
straight for about 2,000 feet above and below the station and has »
width between abutments of 650 feet, broken by three piers. The
depth at ordinary stages is about 13 feet. The railroad embankments
form part of the banks of this river. The bed of the stream is com-
posed of gravel, which is somewhat shifting. The ﬁow is somewhat
sluggish at low :atages

Bench mark No. 1 is the top of the coping stone at the east end of
the first pier from the north end of the railroad bridge. The point is
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marked “U. S.” Its elevation is 48.638 feet above the Hennepin
datum, and 103.156 feet below the Chicago datum. Bench mark No. 2
is a cut in the batter on the coign, 3 feet above ground, at the west
end of the south pier of the railroad bridge. The gage is set with its
zero at the same elevation as the zero of the Chicago datum, thus
giving directly the elevation of the river surface below this datum.

The observations at this station during 1904 have been made under
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Illinois River at Ottawa, Il., in 1903 and 1904.

1903. Feet. Sq. feet. | Ft.persec. Feet. | Second:ft.
March 18 .____. E. H. Heilbron .._. 650 | 6,817 4.53 | 122.98 | 30,880
April 5. .. .. ..... do ............ 600 | 4,738 3.71126.25 | 17,570
April 28 ... |._... do ceeeil... 610 | 5,001 3.67 | 126.07 | 18,340
May12........0..._. A0 e, 545 | 3,501 3.32 | 128.42 | 11,620
July 8............ A0 e, 480 | 2,847 2.65 | 129.54 | 7,541
August23...... E. Johnson, jr..... 660 | 2,924 2.62 | 129.57 7,668
September 25 . .| Johnson and Hanna 560 | 3,466 3.35 | 128.35 | 11,590
October 12._...|..... do ooiill.. 553 | 3,609 3.75 | 127.88 | 13,540
November 12 ..| F. W. Hanna ...... 525 | 3,090 2.88 | 129.01 8, 898
December 120_.[.._.. do .eeaeo.o, 550 | 4,424 | 1.54 | 126,42 6, 822

1904.

March 30...... E. H. Heilbron .... 745 | 10,220 4.56 | 118.30 | 46,560

April 2. ... |- .. do __......... 750 | 10,990 4,96 | 117.30 | 54,470

April 17 ... ... do ceeeeaa.. 626 | 5,164 3.62 | 125.40 | 18,720

April 26 .. .. |..... do <o 652 | 6,136 4.20 | 123.90 | 25,920

May 2. oo |aaean do ... 608 | 4,775 3.90 | 125.80 | 18,610

May 19......_.|..... do ...oo...... 541 | 3,583 2.89 | 128.1 | 10,340
aBelow Chicago datum, ' bIce jam,

Mean daily gage height,@ in feet, Illinois River at Oltawa, Il., for 1904.

Day. | Jan. | Feb. || Day. | Jan. | Feb. || Day. | Jan. | Feb. H Day. | Jan. | Feb.
K
Tennn. 127,28 | 124.20 || 9...... 126.82 | 120.00 || 17 ..... 127.02 | 124.60 !25 ..... 120.00 |........
9. 12792 124.20 || 10 126,90 | 120.30 || 18..... 126.95 | 12.80 || 26 ..... 120.50 |- ...
3. 197,12 | 124.20 || 11 ... 126.83 | 120.70 || 19..... 126.90 | 124.10 |1 27 ... 121.00 |-.......
4o 126.90 | 124.20 || 12..... 126.85 | 121.30 || 20.....| 125.30 | 124.10 |, 28 ..... 12210 |........
5. 126.82 | 124.20 || 13 ..... 126,90 | 122,70 || 21 ..... 121.10 | 124,71 | 29 ... ool
6ornnnn 126.80 | 128.45 || 14 ... 126.98 | 123,10 || 22...... 118.60 [.ovvnn..| 30 ... 123.20 |
T 126.80 | 120.60 || 15 ... 127.24 | 123.60 || 25 ..... 118.80 |vnnnnen. 31..... 123,92 |ooeenn.
8. 126.85 | 118.60 (| 16 ... 127.32 | 123.80 || 21..... 12045 |oonn.... |

aThe gage heights here given of this river are below the Chicago datum and were recorded on «
the cards as minus (~). :
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ILLINOIS RIVER NEAR PEORIA, ILL.

This station was established March 10, 1908, by E. H. Heilbron.
It is located on the Peoria and Pekin Union Railroad bridge over the
Hlinois River, 14 miles southwest of Peoria, Ill., and can be reached
by street cars. The gage is a plain staff graduated to feet and inches
and fastened to the central pier of the bridge. It is read twice daily
by the draw tender of the bridge, P. A. Blumb. The measurements
are taken from the bridge, and the initial point for sounding is on the
right bank. The river is straight for 8,000 feet above and 2,000 feet
below the station and hag a width of about 1,000 feet, broken by six
piers. The section is deep and the flow sluggish. The bed of the
stream is composed of gravel and'silt. The right bank is high, and
there is a railroad embankment along this shore. The left bank is
low and liable to overflow.

The bench mark is the southwest corner of the top stone of the west
abutment of the bridge; elevation, 125.722 feet below the Chicago
datum. The gage at this point has for its zero a point 153.814 feet
below the Chicago city datum. The gage reads up from this point,
and in order to obtain the height of the river, referred to the Chicago
datum, it is necessary to subtract the gage reading from 153.814 feet.

The observations at this station during 1904 have been made under
the direction of E. Johnson, jr., district hydrographer.

Drischarge measurements of Illinois River near Peoria, Ill., in 1904.

Date. Hydrographer. | Width. | gfee ol | Meen | G080 | O

Feel. Sq. feet. | Ft. per sec. Feet. Second ft.

January 30¢ ._.| E. H. Heilbron _ ... 943 | 14, 870 1.58 | 16.30 | 21,120
February 4¢ ___|.__ .. A0 e, 933 | 13, 640 1.20 | 15.42 | 16,300
February 14 .. .|..... L 955 | 14, 810 1.50 | 16.30 | 21,780
March 3______.|..._. A0 . I 953 | 13,300 1.75 | 14.94 | 23,280
March 28 ..._..|._._. do oo | 951 | 19,980 2.93 | 21.83| 58,370
March 31 .....|..... A0 953 | 20, 250 2.21 | 21.48 | 044,810
April 2 ... ... do ... 953 | 19, 310 2.17 | 21.17 | 241,930
April 7 ... |..... S 953 | 19, 030 2,711 20.12 | 51,560
April9 ... ... do . .o....... 953 | 18,570 2.87 | 19.66 | 52,370
April 16 ... ... A0 . 953 | 16, 870 2,46 | 18.00 | 41,460
April 24 .. __._|..._. do oo e, 946 | 14,080 1.96 | 15.70 | 27,590
May V.o A0 o, " 952 14,460 2.16 | 16.00 | 31,310
May 18 __....._|..... A0 . 950 | 11, 830 1.43 | 13.21| 16,910

aPartly frozen. b Questionable.
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Mean daily gnge height, in feet, of Illinois River near Peoria, IiL., for 1904.

Day. Jan.a | Feb.a | Mar.a Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec:b

) D 10.12 | 15,86 | 14.17 | 21.29 ) 15.96 | 11.67 | 8.42 | 8.46 | 8.04| 9.58 | 7.83 | 7.58
2, 10.25 | 15.71 | 14.37 | 21.17 | 15.75 | 11.54 | 8.04 | 8.42 | 7.96| 9.67 | 7.83 | 7.58
TR 10.26 | 15.54 | 14.79 | 21.08 | 15.54 | 11.46 | 7.88 | 8.83 | 8.00| 9.63| 7.83 | 7.50
[ S 10.26 | 15.37 | 15.54 ' 20.87 | 15.42 | 11.62 | 7.71| 8.25| 7.¢6| 9.50 | 7.75| 7.50
LSRN 10.25 | 15.21 ' 16.12 | 20.62 | 15.12 | 11.38 |....... 8.21| 7.83| 9.58| 7.79| 7.50
[ 10.17 | 15.83 | 16.67 | 20.46 | 14.87 | 11.29 | 8.04 | 8.12| 7.78 | 9.46 | 7.76 | 7.50
. 10.17 | 15.50 | 16.87 | 20.12 | 14.75 | 11.17 | 7.95| 800 | 7.75 | 9.29 | 7.67 | 7.54
[ S, 10.17 | 15.62 | 17.04 19.79 | 14.54 | 11.17 | 7.92 | 7.92| 7.63| 9.17| 7.75 | 7.66
L S, 10.17 | 15.92 | 17.25 | 19.67 | 14.87 | 11.88 ] 8.12 | 7.75 | 7.46 | ©.17| 7.7 | 7.79
1) ... v10.17 | 16.29 | 17.67 | 19.46 | 14.29 { 11.46 | 8. 12| 7.83 | 7.38, 9.08| 7.75 7.83
) § R 10.17 | 16.42 | 17.87 | 19.21 | 14.04.] 11.26 | 8.16 | 7.75| 7.58 | 9.08 | 7.75 | 7.67
) 10.21 | 16.42 | 17.92, 19.08 | 13.87 | 11.04 | 8. 42 7.71 7.42 ., 9.04| 7.71 7.€7
13 .. 10,85 ' 16.42 | 17.92 ] 18,79 | 18.83 | 10.87 | 8.42 | 7.54| 7.83 | 9.00, 7.83| 7.67
Mool 10.25 | 16.29 | 17.79 | 18.50 | 13.79 | 10.71 | 8.58 | 7.87 | 7.33 | 8.83| 7.71| 7.67
15, et 10.25 | 16.04 | 17.54 | 18.17 ) 13.29 | 10.54 | 871 | 7.54| 7.83| 87| 7.67| 7.67
16.......... l1017| 15.79 | 17.20| 17.9 13.46 | 10.88 | 8.67 | 7.60| 7.29 | 8.66 | 7.75| 7.67
i & S ‘ 10.17 | 15.54 | 17.18 | 17.50 | 13.87 | 10.16 | 8.67 | 7.50| 7.25| 8.58 | 7.75 | 7.67
18.......... 10.08 | 15.83 | 16.87 | 17.21 | 13.21 | 9.88 | 8.67 | 7.42| 7.33)| 8.50 | 7.83} 7.75
19.......... J 10.08 | 15.13 | 16.87 | 16.96 | 13.17 | 9.75 | 8.62 | 7.42 | 7.54 | 8.42 | 7.79 | 7.83
200 e 10.46 | 14.856, 17.25| 16.58 | 12.88 | 9.46 | 8.54 | 7.84 7.75 | 8.33 | 7.88| 7.83
2l.......... 12.21] 1470 17.83| 16.25|12.71 | 9.41 | 8.42| 7.58 | 7.79| 8.37| 7.83| 7.92
2 18.04 | 14.54| 18.83 | 15.87 | 12.42| 9.29| 8.29| 812 | 7.75| 8.42| 7.83 | 7.92
P2 T, + 13.54 | 14.36 | 19.46 | 15.58 | 12.50 | 9.08 | 8.12| 8.21 | 7.62 833 | 7.79| 7.92
b2 \ 14.46 | 14.20 | 20.04 | 15.58 [ 12.38 | 8.83 | 8.04| 8.29| 7.66| 8.25| 7.83| 8.08
P25 T | 15.33 14.00] 20.62| 1575 | 12.13 | 8.83| 7.88 | 8.42| 7.83| 8.20| 7.83| 8.08
b3 15.91 | 13.80 | 21.12( 15.92|12.08 | 8.71| 7.79| 8.42| 8.94| 8.20( 7.83| 8.2
27 i 16.08 | 13.60 | 21.67 | 15.87 | 11.96 | 8.54 | 7.76 | 8,42 | 9.63| 8.08| 7.83| 8.29
2 e 16.29 | 18.58 | 21.83| 15.87 | 11.79 | 8.38 | 7.76| 8.33 | 9.44 | 8. 00| 7.58| 8.71
29 ..., 16.33 | 14.00 | 21.75| 15.54 | 11,67 | 8.21 | 7.62[ 8.25| 9.33| 8.00| 7.58 | 8.7
80.......... ‘ 18 55 ... 21.62 | 16.00 | 11.75 | 8.13 | 7.54 | 8.26| 9.54| 8.00 | 7.58| 8,3
3 D ‘r 16.04 |........ 21.46 |........ 11,67 |....... 8.84 | 512 ....... ‘ 7.92 ... 8,75

aRiver frozen over from January 1 to March 20, 1904. Average thickness 0.1 foot to 1 foot,
bIcé December 13 to 81,

DESPLAINES RIVER ABOVE JACKSON CREEK, NEAR CHANNAHON, ILL.

This station was established October 23, 1902, by E. H. Heilbron.
It is located just above the mouth of Jackson Creek, 24 miles south-
west of Millsdale, Ill. The gage is a vertical staff graduated to feet
and tenths, and is read daily by Ruth Alexander. The measurements
are taken from a cable and boat. The initial point for sounding is a
red hub driven in the ground on the left bank near the end of the
cable. The channel is straight for about 3,000 feet both above and
below the station and has a width of 360 feet and a maximum depth
of 16 feet at ordinary stages. Its flow is moderately rapid. Both
banks of the stream are low and liable to overflow, but a few feet
from the top of the banks on either side are high ridges, which never
overflow. Measurements can be made at all stages. The bed of the
stream is.gravel.
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The bench mark is the top of a red oak hub (the initial point for
sounding) driven in the bluff between Jackson Creek and the south
bank of Desplaines River. It is about 300 feet west of the west line
of sec. 15, T. 37 N., R. 9 E., third principal meridian, and is on the
farm owned by George Alexander. Elevation, 64.262 feet below the
Chicago datum. The gage is set with its zero at the same elevation
as the zero of the Chicago datum, thus giving directly the elevation of
the river surface below this datum. This station was located to give
the discharge of upper Desplaines River.

The excessively large discharge at this station is due to the fact that
between 4,000 and 5,000 second-feet are constantly being diverted from
Lake Michigan into Desplaines River a short distance above this gaging
station.

The observations at this station during 1904 have been made under
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Desplaines River above the mouth of Jackson Creek, near Chan-"
nahon, 1ll., in 1904.

Date. Hydrogllapher. Width. S‘:;%%gf velavllc;egirtly. hg?gglft. chIz)Lirsg-e.
) Feet, Sq\ feet. | Ft. per sec. Feet. | Second-ft.
January 21¢ ___| E. H. Heilbron. .... 375 | 5,133 1.70 | 78.00 8,535
January 22¢ __.|..... do ............ 440 | 6,468 1.09 | 75.20 7,062 .
March 24......|..... do ..o..o.o.. 440 | 6,240 2.62 | 76.06 | 16,330
March 24......|..... ¢ 1 437 | 6,324 2.57 | 76.10 | 16,230
March 24 ... |..... s I 430 | 6,067 2.66 | 76.32 | 15,530
March 25......|..... do «oo... 465 | 6,664 2.61 | 74.80 | 17,340
Mareh 25 ......1..... do ............ 477 | 6,813 2.63 | 74.60 | 17,940
March 25......'..._. do ..ol 485 | 7,112 2.82 | 74.10 | 20,080
March 27...._. ... do ..ol 450 | 6,386 2.48 | 75.64 | 15,820
April 3 . ... |..... do .oo....... 384 | 5,071 2.09 | 78.80 | 10,610
April 14 ... __|..... do ... ....... 360 | 3,936 1.40 | 81.80 5, 548

a Partly frozen, Ice gorge below Kankakee River.

All gage heights are negative, being below Chicago datum,
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Mean daily gage height,@ in feet, of Des Plaines River above the mouth of Jackson Oreek,
near Channahon, Ill., for 1904.

Day. Jan.b | Feb.b | Mar.b | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. ; Dec.e

| -
81.01 | 78.47 | 76.65 | 77.78 | 82.59 | 82.92 | 83.29 | 82.98 | 82.98 | 83.53 | 83.85 | 83.10
80.76 | 78.85 | 76.96 | 78.04 | 82.61 | 82.88 | 83.38 | 83.20 | 83.02 | 83.58 | 83.80 | 82.97
80.60 | 78.80 | 75.17 | 78.91 | 82.65 | 82.91 | 83.22 | 83.10 | 83.05 | 83.60 | 83.75 | 83.03
D 80.62 | 78.97 | 76.65 1 79.68 | 82,77 | 82.95 | 83.15 | 83.11 | 83.10 | 83.64 | 83.01 | 82.90
Bl 80.84 | 78.56 | 77.96 | 80.18 | 82.74 | 82.90 | 83.26 | 83.05 | 83.03 | 83.60 | 83.05 | 82.84
[ TP 80.79 | 78.15 | 78.13 | 80.45 | 82.59 | 82.95 | 83.30 | 83.03 | 83.16 { 83.62 | 83.20 | 82.90
(S 80.98 | 75.55 | 76.91 | 80.90 | 82,65 | 82.80 | 83.20 | 83.02 | 82.96 | 83.68 | 83.01 | 82.81
[T 81.58 | 75.02 | 77.96 | 80.70 | 82,68 | 83.00 | 83.10 | 83.11 | 83.02 | 83.50 | 83.51 | 82.75
[ S 81.20 | 76.61 | 78.52 | 81.16 | 82,53 | 83.38 | 83.11 | 83.10 | 83.65 | 83.62 | 83.00 | 82.77
10, ceeeee 80.41 | 76,89 | 78.52 | 81.10 | 82.60 | 83.42 | 83.36 | 83.05 | 83.65 | 83.58 | 82,98 | 84,00
) S SR 80.51 | 77.44 78.46 | 81.22 | 82,70 | 83.48 | 83.10 | 83.12 | 83.62 | 84.15 | 83,01 | 82,97
) O 80.60 | 78.08 | 78.78 | 81.32 | ~2.78 | 83.50 | 83.10 | 83.08 | 83.72 | 83.55 | 83.12 | 82.65
J & 81.04 | 78.53 | 78.78 | 81.70 | 82,86 | 83.50 | 83.19 | 83.04 | 83.62 | 83.64 | 82,82 | 82.95
) S 82.28 | 78,75 | 78.74 | 81.78 | 82.75 |.84.02 | 83.18 | 83.36 | 83.22 | 83.58 | 83.09 | 82.84
L& T 80.63 | 79.38 | 78.84 | 81.85 | 82.69 | 83.85 | 83.15 | 83,24 | 83.67 | 83.00 | 82,99 | 82,83
) (TN 80.43 | 79.50 | 79.78 | 82.35 | 82,70 | 83.48 | 83.0b | 83.08 | 83.90 | 83.00 | 83.06 | 82.97
} i . 80.68 | 79.68 | 80.70 | 82.88 ! 82.65 | 83.80 | 83.05 | 83.18 | 83.70 | 82.97 | 82.97 | 82.96
18 ciuenenns 80.70 | 79.75 | 80.96 | 82.44 | 82.60 | 83.68 | 83.16 | 83.31 | 82.87 | 83.60 | 83.15 | 83.05
19.ceeennn 80.82 | 79.78 | 79.42 | 82.35 | 82,69 | 83.70 | 83.22 | 83.04 | 82.95 | 83.60 | 83.05 | 82,94
P | 80.50 | 79.90 | 78.47 | 82.56 | 82.76 | 83.78 | 83.18 | 83.72 | 83.68 | 83.82 | 82.99 | 82.98
P2 S 78.16 | 79.85 | 78.55 | 82.58 | 82,87 | 83.75 | 83.11 | 83.92 | 83.71 | 83.88 | 83.16 | 83.02
22, iieinee. 75.06 | 79.95 | 76.31 | 82.62 | 82,97 | 83,65 | 83.00 | 83.05 | 83.86 | 83.53 | 83.08 | 83.00
P 75.80 | 79.95 | 75.27 | 82.68 | 83,25 | 83.82 | 83.07 | 83.10 | 83.80 | 83.87 | 83.17 | 82.85
b7 T 75.64 | 79.95 | 76.15| 81.44 | 83.15 | 84,00 | 83,14 | 82,91 | 83.80 | 83.77 | 83.01 | 82.7%
P T 75.62 | 80.20 | 74.37 | 81.38 | 82.95 | 83.90 | 83.02 | 82.88 | 83.70 | 8.89 | 83.00 | 82.85
b T 75.86 | 80.20 | 74.30 | 81.05 | 82.95 | 83.82 | 83.05 | 82,90 | 83.60 | 83.88 | 83.09 | 83.07
P S, 76.74 | 80.17 | 75.95 | 81.40 | 83.00 | 83.89 | 82.95 | 82.95 | 83.68 | 83.47 | 84.40 | 83.00
28 77.37 | 80.15 | 76.92 | 81.79 | 82.98 | 83.57 | 83.00 | 83.00 | 83.01 | 83.83 | 84.25 | 83.13
29, ceen... 77.74 | 78.46 | 77.85 | 82.13 | 83.00 | 83.53 | 83.00 | 82.92 | 83.02 | 84.50 | 84,10 | 82.38
30 e 7792 |eeaennnn 78.86 | 82.41 | 82.72 | 83.20 | 83.00 | 82.90 | 83.48 | 83.87 | 83.95 | 82.70
2 R 78.20 |eeuennnn 78.60 |...o....| 82,90 ....... 82,98 | 83.00 |....... 83.83 |....... 82.87

a All gage heights of this station are negative (—), being below Chicago datum.
bIce conditions January 1 to about March 15.
¢ Frozen December 11 to 31.
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Rating table for Des Plaines River above the mouth of Jackson Creek, near Channahon, IU.,
Jrom March 14, 1903, to December 31, 1904.

h(gi%gglft. Discharge. h(giagg}?t. Discharge. h%f‘gghet. | Discharge. h(é}iagg}?t. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. \1 Feet. Second-feet.
84.0 4,480 82.8 5, 580 81.2 7, 580 ! 78.5 | 11,620
83.9 4,545 || 82.7 5,700 | 81.0 7,840 | 78.0 | 12,470
83.8 4,615 | 82.6 5,820 || 80.8 8,100 | 77.5 | 13,320
83.7 4, 690 82.5 5,940 80.6 8,370 77.0 14,170
83.6 4,770 | 82.4 6,060 || 80.4 8,650 [ 76.5 | 15,070
83.5 4, 855 82.3 6,180 80. 2 8,930 76.0 15,970
83.4 4,945 | 82.2 6,300 || 80.0 9,210 || 75.5 | 16,870
83.3 5040 | 82.1 6,420 || 79.8 9,510 | 75.0 | 17,770
83.2 5,140 82.0 6, 545 79.6 9, 830 74.0 19, 570
83.1 5, 245 81.8 6, 800 79.4 10, 150 73.0 21, 370
83.0 5,855 || 81.6 7,060 || 79.2 | 10,470

82.9 5,465 | 81.4 7,820 || 79.0 | 10,790

The above table is applicable only for upen-channei conditions.
21 discharge measurements made during 1903 and 1904, inclusive.

It is based upon
It is not well

defined. All gage heights are negative, being below Chicago datum. Above gage
height —77.0 feet the rating curve is a tangent, the difference being 180 per tenth.

Estimated monthly discharge of Des Plaines River above the mouth of Jackson Creek, near
Channahon, 1ll., for 1903 and 1904.

[Drainage area, 1,170 square miles.]

Mean.

7, 559
6, 844
5,235
5,420
5,460
5,333
6,001
5, 554
5,483

1903.
Month. Discharge in second feet.

Maximum. | Minimum.
March 16to 31 ...... 9,990 6,180
April Lo lllL. 10, 790 5,090
May .. ccoooeaoooo. 5, 567 5,030
June........ ... 5, 580 5,192
July .ol 6, 300 5,234
August - ... ... <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>