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PREFACE

This report was prepared by the Geological Survey in cooperation
with the States of Illinois, Indiana, Michigan, Minnesota, New York,
Ohio, Vermont, and Wisconsin, and with other agencies, by personnel
of the Water Resources Division, C. G. Paulsen, chief, succeeded by
L. B. Leopold, under the general direction of J. V. B. Wells, chief,
Surface Water Branch, and B. J. Peterson, chief, Basic Records
Section, succeeded by F. J. Flynn.

The data were collected and computed under supervision of district
engineers, Surface Water Branch, as follows:

v

A D Ash_ e Lansing, Mich.
D. M. Corbett___________ . Indianapolis, Ind.
L.C.Crawford— . ______ Columbus, Ohio
A. W. Harrington__________________ - - Albany, N. Y.
H. B. Kinnison, succeeded by C. E. Knox_________________ Boston, Mass.
J.H Morgan_______________ - ——— ——--Champaign, Il
L.R. Sawyer__________ e St. Paul, Minn.
F. T. Schaefer . __________________ . Madison, Wis.
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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER BASIN, 1956

SCOPE QOF WORK

This volume 1s one of a series of 18 reports presenting measurements of stage, dis-
charge, and content of streams, lakes, and reservoirs in the Unlted States during the water
year ending September 80; 1956. Since 1888, when the Unlted States Geologlcal Survey first
studied stream flow in relation to problems of irrigation, simllar measurements have been
made at more than 13,500 gaging stations in the 48 States and at many others 1n the Terri-
tories of Alaska and Hawall. On September 30, 1956, the Geologleal Survey and cooperating
organizations were maintalning 6,910 gaging stations, including those in Alaska and Hawali.
Discharge measurements only were made at many other points in the 1956 water year. The
name of each stream measured at points other than gaging stations 1s not listed in the
index to thils report. Only the major river basins in which measurements were made are

listed under the item "Discharge measurements" in the index.
COOPERATICN

Many State, municipal, and prlvate orzanications have cooperated with the Geologleal
Survey in thls work by elther furnishing or helping to collect data. Organizations that
supplied data are acknowledged in station descriptions, and organizations that assisted
in the collectlon of data through cooperative agreements with the Survey are:

I1linois: State Department of Public Works and Bulldings, E. A. Rosenstone, di-
rector, through Division of Waterways, T. B. ?asey, chlef englneer; and Department of
Highways, Cook County, W. H. Erickson, president of the Board of County Commlssioners
and W. J. Mortimer, superintendent.

Indiana: State Department of Conservation, H. G. Hook, director, through Division
of Water Resources, C. H. Bechert, director; State Hlghway Commlssion, V. R. Smith,
chairman, and C. E. Vogelgesang, chief engineer; Indiana Flood Control and Water
Resources Commlssion, Anton Hulman, Jr., chalrman, J. I. Perrey, chilef engineer;
State Board of Health, Dr. A. C. Offutt, commissiocner, and B. A. Poole, director,
Bureau of Sanitary Engineering; and clty of Fort Wayne Flltratlon Plant, L. R.
Matthews, superintendent.

Michigan: State Department of Conservation, G¢. E. Eddy, director, through Geo-
loglcal Survey Divislon, W. L. Daoust, State geologlst, Flsh and Flsherles Division,
F. A. Westerman, head, General Operations Division, G. A. Walker, head, and Parks
Division, A. C. Elmer, head; State Water Resources Commission, M. P. Adams, executlve
secretary; and State Highway Department, C. M. Ziegler, commlssloner.

Minnesota: State Department of Conservation, Division of Waters, 3. A. Frellsen,
director; and Minnesota State Iron Range Resources and Rehabilitation Commlssion,

K. J. Otava, commissloner.

New York: State Department of Health, Water Pollution Control Board, H. E.
Hilleboe, commissioner; State Department of Law, J. K. Javite, attorney general;
State Department of Publlc Works, J. W. Johnson, superintendent; Board of Black River

Regulating District, L. P. Gaylord, chief engineer; Oswegatchie River-Cranberry
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Reservolr Commission, A. E. Boughner, commissioner; city of Auburn, A. E. Turner, clty
manager, succeeded by G. F. Train; and village of Lancaster, H. J. Huber, superin-
tendent of public works.

Ohlo: B3tate Department of Highways, S. 0. Linzell, director; State Department of
Natural Resources, A. W. Marlon, director.

Vermont: Water Conservation Board, R. W. Thieme, commissioner.

Wisconsin: Publlc Service Commisslon of Wisconsin, Warren Oakey, chlef englneer,
and Wisconsin Committee on Water Pollution, T. F. Wisniewski, dlrector.

Assistance in the form of funds or services was glven by the Corps of Englneers, Depart-
ment of the Army, in collecting records published herein for 75 gaging statlons, of which
3 were In Indiana, 30 In Michigan, 2 in Minnesota, 18 in New York, 13 in Ohio, 3 in Vermont
and 6 1n Wisconsin.

Assistance was also furnished by the Weather Bureau of the United States Department of
Commerce, Fish and Wildlife Service of the United States Department of the Interior, and
the United States Department of State.

On waters adjacent to the international boundary, certain gaging stations are main-
tained by the United States (or Canada) under agreement with Canada (or the Unlted States),
and the records are obtained and compiled In a manner equally acceptable in both countries.
These statlons are designated herein as "International gaging stations."”

The following organizations aided in collecting records:

Indiana: Indlana & Michigan Electric Co., and Sanltary District of Chicago.

Michigan: Wayne County Road Commission; Huron-Clinton Metropolitan Authority;
Southeastern Oakland Co. Sewage Disposal District; cities of Adrian, Allegan, Battle
Creek, Birmingham, Crystal Falls, Dearborn, Detrolt, Flint, Jackson, Grand Rapids,
Lansing, Nlles, and Owosso; Americaﬁ Boxboard Co.; Consumers Power Co.; Detroit Edison
Co.; Dow Chemical Co.; Michigan Gas & Electric Co.; White Pine Copper Co.; Wisconsin-
Michigan Power Co.; and Upper Peninsular Power Co.

New York: Municipalities of Batavia, Canandalgua, Oneida, Rochester, and Syracuse;
village of Willlamsville; Cornell University; New York State Electric & Gas Corp.;
Niagara Mohawk Power Corp.; and Rochester Gas & Electric Corp.

Wisconsin: State Conservation Department, Lake Superior District Power Co.,

Wisconsin-Michigan Power Co., and Wisconsin Public Service Corp.
DIVISION OF WORK

The stream-gaging work was done by the Water Resources Division of the Geologlcal
Survey, under the direction of personnel shown in the preface. The data for stations in
the several States were collected and prepared for publication in the district offices

listed below.

State District office Address
Illinois.........ovuvnn. Champaign................. 605 South Nell Street.
Indiana..... Indianapolis......... .. 611 North Park Avenue.
Michigan a/. Lansing..... . 408 Capitol Saving & Loan Building.
Minnesota... . St. Paul 1610 Pest Office Building.
New York. . .. Albany 526 Federal Bullding. .
Ohio....... .. Columbus..... .. 1509 Hess Street,
Vermont..... .. Boston, Mass. .. 141 Milk Street.
Wisconsin b/ Madison..........oevnuenn. 666 State Office Bullding.

a Except Menominee River at Twin Falls, near Iron Mountain and below Koss but including Brule
and Menominee Rivers near Florence, Wis,

b Except Brule and Menomlnee Rivers near Florence but including Menominee River at Twin Falls,
near Iron Mountain and below Koss, Mich.
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Information of a more detailed nature than that published for most of the gaging sta-
tions given in thls report 1s on file in the distriet offices llsted above. Provisional
records of discharge prior to publicatlon, and other unpublished data containing the

gaging-station records may usually be obtained from the district office.

DEFINITION OF TERMS AND ABBREVIATIONS

The terms of streamflow and other hydrologic data, as used in this report, are defined
as follows:

Cubic foot per second (cfs) is the rate of discharge of a stream whose channel 1is

1 square foot in cross-sectional area and whose average velocity is 1 foot per second.

Cubic feet per second per square mile (cfsm) is the average number of cubic feet of
water flowing per second from each square mile of area drained, assuming that the runoff
is distributed uniformly In time and area.

Runoff in inches is the depth to which an area would be covered if all the water drain-
ing from 1t in a glven period were uniformly distributed on its surface. The term iIs used
for comparing runoff with rainfall, which is also usually expressed in inches.

Acre-foot is the quantity of water required to cover an acre to the depth of 1 foot and
is equivalent to 43,560 cubic feet. The term is commonly used in relation to storage for
irrigation,

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It is equivalent tc 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons,
and represents a runoff of 0.0372 inch from 1 square mile.

Stage-discharge relation is the relation between gage height and the amount of water

flowing in a channel, expressed as volume per unit of time.

Control designates a feature downstream from the gage that determines the stage-
discharge relation at the gage. This feature may be a natural constriction of the chamnel,
a long reach of the channel, or an artificial structure.

Contents is the volume of water in a reservoir. Unless otherwise indicated, volume is
computed on the basis of a level pool and does not include bank storage.

The drainage area of a stream at a spécified location is that area, measured in a
horizontal plane, which is so enclosed by a topographic divide that dlrect surface runoff
from precipitation normally would drain by gravity into the river above the specified
point. Figures of drainage area given herein include all closed basins, or noncontributing
areas, within the area unless otherwise noted.

WSP 1s used as an abbreviation for "Water-Supply Paper" in references to previously

published reports.
DOWNSTREAM ORDER OF LISTING GAGING STATIONS

Beginning with the series of reports for the water year ending September 30, 1951, the
order of listing gaging-station records was changed. In this report, in a downstream
direction along the main stem all stations on a tributary entering above a main-stem
station are listed before that station. If a tributary enters between two maln-stem
stations, it 1s listed between them. A similar order is followed in listing stations on
first rank, second rank, and other ranks of tributaries. To indicate the rank of any trib-
utary on which a gaging station is sltuated and the stream to which it 1s immedlately trib-
utary, each indention in the 1listing d4f gaging stations in the table of contents of this
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report represents one rank. This downstream order and system of indention show which gag-
ing stations are on tributaries between any two stations on a main stem and the rank of the
tributary on which each gaging station is situated.

The order of listing used before the publication of the 1951 report listed first all
stations on the main stem from headwaters toward mouth, then all stations on the uppermost
tributary to the main stem from the tributary's source to mouth, and then all stations from

source to mouth of the uppermost tributary to the tributary.
EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measurements
of discharge. In addition, observations of factors affectlng the stage-discharge relation,
weather records, and other information are used to supplement base data in determining the
daily flow. The records of stage are obtalned either from direct readings on a nonrecord-
ing gage or from a water-stage recorder that gives a contiruous record of fluctuations.
Measurements of discharge are made with a current meter by the general methods adopted by
the Geological Survey on the basis of experlence in stream gaging since 1888. These methods
are described in Water-Supply Paper 888 and are also outlined In standard textbooks on the
measurement of stream discharge. Typical structures in use at gaging statlons are shown
in figure 1.

Rating tables giving the discharge for any stage are preparad from stage-discharge
relation curves defined by discharge measurements. If extenslons to the rating curves are
necessary to define the extremes of discharge, they are made on the basls of indirect de-
terminations of peak discharge (such as slope-area cr contracted~opening determinations,
computation:of flow over dams or weirs, and by other methods), velocity-area studles, and
logarithmic plotting. The application of the daily mean gage height to those rating tables
gives the daily mean discharge, from which the monthly and the yearly mean discharge are
computed. If the stage-discharge relation is subject to change because of frequent or
continual change in the physical features that form the control, the daily mean discharge
i1s determined by the shifting-control method, in which correctlon factors based on 1ndl-
vidual discharge measurements and notes by engineers and observers are used in applying
the gage helghts to the rating tables. If the stage-discharge relztion for a statlon is
temporarily changed by the presence of aquatic growth or debris on the control, the daily
mean discharge is computed by what is essentially the shifting-control method.

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other sources. This necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in determining
discharge. Information requisite for determining the slope or fall is obtained by means
of an auxiliary gage set at some distance from the base gage. At some stations the stage-
discharge relation is affected by changing stage. If so, the rate of change in stage is

used as a factor in the determination of discharge.
At most gaging stations in the northern part of the United States and at some in the

mountainous regions of other parts the stage-discharge relation is affected by ice during
the winter, and it becomes impossible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-helght record and
occasional winter discharge measurements, consideration being given to the available infor-
mation on temperature and precipitation, notes by gage observers and engineers, and com-

parable records of discharge for other stations in the same or nearby basins. If the
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only the instantaneous minimum was revised; and "(P)" that only peak discharges were re-
vised. If the dralnage area has been revised, the report in which the revised flgure was
first published is given. It should be noted that for all stations for which cubie feet
per second per square mile and runoff in inches are published, a revision of the drainage
area necessitates corresponding revision of all figures based on the drainage area. Re-
vised figures of cublc feet per second per square mile and runoff in inches resulting from
a revision of the drainage area only are usually not published in the annual series of
reports.

Skeleton rating tables are published for all stations except those at which the dally
discharge for the greater part of the open-water period was determined by the shifting-
control method, the slope method, or other special methods involving an equivalent adjust-
ment to the gage height of more than one-tenth foot. Skeleton rating tables are generally
not published for stations on canals.

For stations equipped with water-stage recorders, except those on streams subject to
sudden or rapid fluctuation, the daily table gives the discharge corresponding to the
daily mean gage height. For stations subject to such fluctuation the daily mean gage
height may rot indicate the true dally mean discharge, which must be obtained by averaging
the discharge for parts of the day or by using the discharge integrator, an instrument for
obtaining the daily mean discharge from a continuous gage-height graph and containing, as
an essential element, a curve representing the stage-discharge relation at the station.
For stations equipped with nonrecording gages, the table of daily discharge gives the
discharge corresponding to once-daily readings of the gage, or to the mean of twice-daily
readings, or to the mean gage height determined from gage-height graphs based on gage
readings. For periods of rapidly changing stage, the daily mean discharge is determined
from gage-height graphs based on gage readings, the frequency of which is stated in the
station description.

In the table of daily discharge, the figures for the maximum day and the minimum day for
each month are underlined. If the figure 1s repeated, 1t is underlined only on the first
day of its occurrence. »

In the monthly summary below the daily table, the line headed "Total" gives the sum of
the daily figures; it 1s the total cfs-days for the month. The line headed "Mean" gives
the average flow in cubic feet per second during the month. Runoff for the month may be
expressed in cubic feet per second per square mile (line headed "Cfsm"), or in inches
(1line headed "In!'), or in acre-feet (line headed "Ac-ft"). Figures for cubic feet per
second per square mile and runoff in inches are omitted If the dralnage area includes large
noncontributing areas, or if the average annual rainfall over the dralnage basin is usually
less than 20 inches.

In the yearly summary below the monthly summary, the figures of maximum are the maximum
daily discharges, not the momentary discharges when the water was at crest stage. Like-
wise, the minimums in this summary are the minimum daily discharges.

Peak discharges and the times of their occurrence and corresponding gage heights of
most stations are listed below the table of daily and monthly discharge. All independent
peaks above the selected base are given. The base discharge, which is given in paren-
theses, is selected so that an average of about three peaks a year will be presented.

Peak discharges are not published for canals, ditches, drains, or for any stream for which

the peaks are subject to substantial control by man.

465752 O-58—2
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Footnotes to the table of dally discharge indicate perlods when discharge was computed
or estimated by unusual or special methods during perlods of no gage-height record and ice
effect, or by other effects that reduce the degree of accuracy of the records. Days on
which discharge measurements were made are indicated by asterisk and footnote unless they
were made at frequent regular intervals, in which instance the general frequency of dis-
charge measurements 1s given under "Remarks" in the station description.

For most gaging stations on lakes and reservolrs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents. For some reservolrs
a table showlng dally contents or stage 1s given. A skeleton table of capaclty at glven
stages 1s publlshed each year for all reservolrs for which records are published on a dally
basis, but 1s not published for reservolrs for which only monthly data are glven.

Discharge measurements and determinations of peak flows made at sites other than gaging

statlons are llsted at the end of each report.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of strzamflow data depends primarily on (1) the stabllity of the stage-
discharge relation or, if the control is unstable, the frequency of discharge measurements,
and (2) the accuracy of observations of stage, measurements of discharge, and interpre-
tation of records.

The statlon descriptlon states the degree of accuracy of the records. "Excellent" indi-
cates that, in general, the error in the dally records is believed to be less than 5 per-

cent; "good," less than 10 percent; "falr," less than 15 percent; and "pcor,"

probably
more than 15 percent. The records of monthly and yearly mean discharge and runoff are,
in general, more nearly accurate than the dally records.

Runoff at some stations, as indicated by the monthly mean, may vary widely from natural
runcff, owing to diversion, consumption, regulation by storage, increase or decrease 1n
evaporation due to artificlal causes, or to other factors. For such statlons, flgures of
cuble feet per second per square mile and runcff in inches are not published unless storage
or dlversion records are included to indlcate the extent of the regulation or diversion, or
unless satlsfactory adjustments can be made for changes 1n contents of reservolrs or for
other changes Incident to use and control. Evaporation from a reservolr is not included in
the adJustments for changes in reservolr contents, unless 1t 1s sc stated. Even at those
statlons where adJustments are made, large errors In computed runoff may occur when rela-
tively large negative adjustments are made or when evaporatlon is large in compariscn with
the observed discharge.

Many gaging stations on streams in the irrigated areas of the United States are situated
above most of the diversions from those streams, and therefore the discharge recorded does
not actually show the water supply available at the stations for further development, be-

cause water must flrst be supplied to exlsting irrigation systems.
PUBLICATIONS

To facilitate publication of the annual series of reports, the area of the Unlted States
is divided into 14 parts whose boundaries colncide with certain natural drainage lines.
Formerly, the results of streamflow measurements were publlished in 14 volumes, one for

each of the 14 parts. Beginning with the reports for 1951, the records are publlshed
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in 18 volumes, there being 2 volumes each for Parts 1, 2, 3, and 6. The boundarles of the
various parts are indicated by the following list and the map in figure 2.

rart 1. North Atlantic slope basins, in two volumes:
A, North Atlantic slope basins, Maine to Connecticut.
B, North Atlantic slope basing, New York to York River.
South Atlantic slope and eastern Gulf of Mexlico basins, in two volumes:
A, South Atlantic slope basins, James River to Savannah River.
B, South Atlantic slope and eastern Gulf of Mexlco basins, Ogeechee River
to Pearl River,
3. Ohio River basin, in two volumes:
A, Ohio River basin except Cumberland and Tennessee River basins.
B, Cumberland and Tennessee River basins.
. St. Lawrence River basin.
. Hudson Bay and upper Mississippi River basins.
. Missouri River basin, in two volumes:
A, Missouri River basin above Sioux City, Iowa.
B, Missouri River basin below Sioux Clty, Iowa.
7. Lower Mississippl River basin,
8. Western Gulf of Mexico basins.
9. Colorado River basin.
10. The Great Basin.
11. Pacific slope basins 1n California.
12. Pacific slope basins in Washington and upper Columbia River basin.
13. Snake River basin.
14, Pacific slope basins In Oregon and lower Columbia Rilver basin.

)

oy U

Water-supply papers and other publications of the Geological Survey contalning data on
the water resources of the United States may be purchased or consulted as follows:

1. Copies may be purchased from the Superintendent of Documents, Government Printing
Offlice, Washington 25, D. C., who will, on applicatlon, furnish lists giving prices. A
1ist of Geologlcal Survey publications may alsc be obtained by applying to the Director,
Geologlcal Survey, Washington, D, C.

2. Sets of the reports may be consulted in the libraries of the principal cities in
the United States.

3. Sets are avallable for consultation in the offices of the Water Resources Division
of the Geological Survey. Addresses of the offices in the area covered by this report are
given on page 2.

Early records of the flow of streams in the United States are published in the reports
listed below. In many of these reports records for years earlier than those indicated have
been included for some streams.

Streamflow data for the years 1884-1901, in reports of the Geological Survey

(A = Annual Report; B = Bulletin)

Report Character of data Year
10th A, pt. 2 |Descriptive information only
1lth &, pt. 2 Monthly discharge and descriptive information 1884 to September 1890.
12th A, pt. 2 do.. Neearaaeaaenans PPN ceaen 1884 to June 30, 1891,
13thA, oL R T O U« vee oen . 1884-92.
l4th A, pt. 2 Monthly QiBCRAPrEE . v i ie ettt it ... | 1888-93.
B 131,...... . | Descriptions, measurements, gage heights, and ratings veees. | 1893-94,
16th A, pt. 2 [Descriptlve information only.
B 140........ | Descriptions, measurements, gage helghts, ratings, and 1895,

monthly discharge.

WSP 11....... |Gage heights.../............ eveaanan . Cieesese. | 1896,
18th A, pt. 4 |Descriptions, measurements, ratings, and monthly discharge.. 1895-96.
WSP 15....... [ Descriptions, measurements, and gage helghts of streams east | 1897.

of the Mlsslsslippl Rlver, and Missouri Rlver and tribu-
tarles above Kansas Rlver.

WSP 16....... |Descriptions, measurements, and gage helghts of streams west | 1897.
of the Mlssisslppl River, except Missouri Rlver and tribu-
taries above Kansas River,

19th A, pt. 4 |Descriptions, measurements, ratings, and monthly dilscharge. 1897,
WSP 27....... |Measurements, ratings, and gage helghts of streams east of 18g8,
the Missisgsippl River, and Missouri River and tributarles,
WSP 28,...... |Measurements, ratings, and gage heights of streams west of 1898.
the Misslssippi River, except Missocuri River and trilbu-
taries,

20th A, pt, 4 |Monthly G18ChAIrEe.cuceseesocessseosassnsrssvsossssvscnssssess | 1898,
WSP 35 to 39. |Descriptions, measurements, gage heights, and ratings.,. 1899,
2lat A, pt, 4 |Monthly dlscharge.ecivecesscess

WSP 47 to 52, |Descriptions, measurements, gage heights, Tand’ ratings.
22d A, pt. 4. |Monthly discharge...ciesevrussa cesersenarranes
WSP 65, 66,,. |Descriptions, measurements, gage heights, and ratings,...... | 1901,
WSP 75......., |MONthly Q1SCHArEE. ceeueeaveacraracracosvssncrosoesarascsasss | 1801,
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Reports on surface-water supply containing records from 1899 to date for dralnage

basins in this report are listed below.

The data for any particular gaging station will,

in general, be found In the reports covering the years during which the station was

maintalned.

Numbers of water-supply papers contalning results of stream measurements in St. Lawrence

River basin, 1899-1956

Year WSP Year WSP Year wsp Year WSP Year WSP
1899 36 1912 324 1925 804 1937 824 1949 1144
1900 49 1913 354 1926 624 1938 854 1950 1174
1901 65,75 1914 384 1927 644 1939 874 1951 1207
1902 a82,83 1915 404 1928 864 1940 894 1852 1237
1803 97 1916 434 1929 684 1941 924 1953 1277
1904 129 1917 454 1930 699 1942 954 1954 1337
1905 170 1918 474 1931 714 1943 974 1955 1387
19086 206 1919-20 504 1932 729 1944 1004 1956 1437
1907-8 244 1921 524 1933 744 1945 1034

1308 264 1922 544 1934 759 1946 1054

1910 284 1923 564 1935 784 1947 1084

1911 304 1924 584 1936 804 1948 1114

a Lake Ontarlo and tributarles to St. Lawrence Rlver proper.

The records at most of the statlons discussed 1n these reports extend over many years.

Discharge measurements at many polnts other than regular gaging stations have been made

each year and are published at the end of each report.

The streams and points of meas-

urement are listed in the same order as the streams and gaging stations in the body of the

report.

Paper 119.

An index of the records obtained before 1304 has been published in Water-Supply

A compilation of records for the area covered by thls report through September 1950 has

been published as Water-Supply Paper 1307.

That report contains a summary of monthly and

annual discharges for all previously published records as well as some records not contained

in the annual serles of water-supply papers.

where warranted.

Records of dlscharge have been published also in State reports.

All records were reexamined and revised

Estimates of discharge were made to fill short gaps whenever practical.

Mest of these rec-

ords are also complled in Water-Supply Paper 1307; however some of them are not contained

in the publications of the Geological Survey.

reports for the area covered by this report.

The following table contains a list of these

Report

Issued by

State Perlod
1923-27
1927~30
1909~12

1883-1949

Ohio.......... |1898-1921

Do..euuua.. |1898-1944
DOuveenennns 1902-33
Do.veeeeen. |1898-1939
Wilsconsin..,.. |1888-1914
Doivveeanns 1914-23

Pub. 72, Surface water supply of Indlana...

Pub. 112, Surface water supply of Indlana..

Water-resources investigatlon of Minnesota.

Surface water supplles of the Mesabl Iron
Range,

Bull. 73, Ohio streamflow, Part l.i...ieeess

Bull. 127, Ohlo streamflow, Part 2.........
Bull. 200, Compilation of streamflow,......

Bull, 111, Ohio stream-dralnage areas and
flow-duration tables,

1st report of Rallroad Commission of
Wisconsin to Leglslature on Water powers.

2nd report of Rallroad Commlssion of
Wisconsin to Legilslature on water powers.

Department of Conservation.
0.

State Dralnage Commlssion,

Department of Conservation.

Englneering Experiment Sta-
tion, Ohio State
University.

Do,

Department of Agriculture,
Division of Conservation.

Englneering Experiment Sta-
tion, Ohlo State
University,

Railroad Commission of
Wisconsin,

Do.

Note.,--In additlon to the records contalned In the reports listed above, annual or biennial re-
ports 1n which are contained records of discharge are lssued by the State of New York, Board of
Water Supply, clty of New York, and the city of Rochester.

The reports listed in the foregoing tables contain the customary records of discharge

collected during the systematic operation of gaging statlons.

Detailed information on the

stage and discharge of many streams during major floods has been included in specilal re-

ports on these floods published by the Geological Survey or other agencles.

The more

recent of these special reports also contaln other pertinent hydrologic information and
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Poplar River at Lutsen, Minnesota

Locatlon.--Lat 47°38', long 90°42', in sec. 33, T. 60 N., R. 3 W., on right bank 350 ft up-
stréam from concrete bridege on U S. Highway 61 at Lutsen and 1,650 ft upstream from
mouth.

Drainage area.--114 sq mi.

Records available.--May 1911 to December 1912 (gage heights only). January 1913 to September
T917, July 1928 to February 1929, March 1930 to September 1947, Aupust 1952 to September
1956.

Gage.--Water-stage recorder and concrete control. Datum of gage is 697.89 ft above mean sea
Tevel. May 6 to Nov. 4, 1911, staff gage at site 1,250 ft downstream and Aug. 22, 1912,
to Sept. 30, 1917, at site 900 ft downstream at different datum. July 17, 1928, to
Mar. 30, 1837, chain gage at old steel highway bridge, 150 ft downstream at datum 6.90 ft
lower.

Average discharge.--24 years (1913-17, 1930-32, 1933-47, 1952-56), 110 cfs,

Extremes.--Maximum discharge during year, 1,290 cfs May 14 (gage height, 5.55 ft); minimum,
.8 cfs Nov. 14 (gage height, 2.06 fti, result of freezeup.
1913-17, 1928-47, 1952-56: Maximum discharge, 1,880 cfs May 1, 1954 (gage helght,
6.23 £t); minimum, 8.3 cfs Dec 3, 19389 (gage height, 1.73 ft).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are fair.

Revisions (water years).--WSP B94: 1938-39. WSP 974: Dralnage area. WSP 1337: 1914(M),
1928, 1930-35, 1936(M).

Rating tables, water year 1955-56, except periods of 1ce effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used May 5?

Oct. 1 to Apr, 11 Apr. 12 to Sept. 30
2.6 34 2.6 33 4.0 2390
2.8 50 2.8 48 4.5 525
3.1 86 3.1 84 5.0 870
3.4 146 3. 134 5.5 1,250
3.8 260 3.7 202
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day Oct. Nov, Dec., Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 68 200 71 59 46 42 41 366 *465 123 52 102
2 59 I75 72 58 46 44 15 250 *106 111 48 8T
3 63 132 T 57 46 Z 62 420 362 *100 48 65
4 93 110 70 56 47 43 114 420 334 92 69 54
S 139 97 66 56 48 42 *141 *561 306 84 83 *50
6 236 99 66 55 49 40 141 *657 276 8% *74 56
7 188 96 67 54 50 38 112 585 280 84 64 50
8 127 91 67 53 50 37 129 573 255 108 60 50
9 99 88 65 53 51 37 ‘139 585 247 142 65 40
10 85 86 66 52 = 37 159 699 227 113 61 38
11 75 88 65 51 48 36 *192 788 210 95 56 50
12 67 *86 65 51 47 36 202 830 192 94 50 70
13 68 82 64 51 48 36 210 770 178 111 48 95
14 66 68 64 52 45 36 212 885 186 102 44 90
15 81 kS *64 51 44 36 217 | 1,030 153 97 42 80
16 58 88 64 51 45 36 *222 900 144 155 40 66
17 56 91 64 *50 46 37 *207 810 140 142 39 50
18 53 91 63 50 47 37 130 742 134 111 40 45
19 51 86 82 49 47 36 224 720 134 92 38 40
20 50 83 62 48 48 36 266 650 130 80 36 37
21 50 78 61 46 43 35 339 630 123 73 37 35
22 48 83 61 45 *43 35 333 713 116 84 43 34
23 *50 86 62 47 35 *326 650 113 94 52 34
24 48 82 83 45 47 35 283 585 130 83 50 34
25 46 78 62 45 44 34 298 520 127 70 44 32
26 46 75 61 45 42 35 272 611 151 92 41 31
27 44 73 61 45 40 35 318 €85 197 123 38 30
28 71 61 48 33 37 269 592 160 94 59 29
29 70 71 81 46 0 39 *272 592 138 76 86 28
30 148 71 60 47 ---=- 40 290 604 130 65 81 27
31 154 [------ - ) 47 41 [ Y 58 89 |-
Total 2,516| 2,789( 1,993| 1,559| 1,341 1,167 6,231| 20,172| 6,124 3,039 1,677 1,523
Mean| 81,2 93.0 64.3 50,3 46.2 37.6 208 651 204 98.0 54,1 50.8
Cfsm| 0,712| 0.816| 0.564| 0.441| 0,405| 0.330 1.82 5.71 1,79| 0.860| 0.475| 0.446
In. 0.82 0,91 0.65 0,51 0.44 0.38 2,03 6.58 2,00 0.99 0,55 0,50
Calendar year 1955: Max 532 Min 10 Mean 75.5 cfsm 0,662 In. 8,99
Water year 1955-56: Max 1,030 Min 27 Mean 137 Cfsm 1,20 In. 16,36

(4Peak discharge (base, 500 c¢fs).--May 14 (3:30 a.m.) 1,290 efs (5.55 ft); May 27 (2:30 a.m.) 742 cfs

* Discharge measurement made on this day.

Note,--Stage-discharge relation affected by lce Nov. 23 to Jan. 11, Jan. 17, Jan 19 to Feb. 6,
Feb. 13-22, Feb., 26 tc Mar, 13, Mar. 23, 24, 28, 31, Apr. 3-5, No gage-helght record Sept. 9-30; dis-
charge estimated on basis of weather records and records for Baptism River near Beaver Bay.
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Baptism River near Beaver Bay, Minn.

Locatlon.--Lat 47°20', long 91°12!, in sec, 15, T. 56 N., R. 7 W., on right bank 260 ft
Upstream from bridge on U. S. Highway 61 and 6 miles northeast of village of Beaver Bay.

Drainage area.--140 sq mi.

Records avallable.--July 1928 to January 1929, March 1930 to September 1947, June 1949 to
eptember .

Gage ,--Water-stage recorder. Datum of gage 1s 609.97 ft above mean sea level (Corps of
ngineers benchmark). Prior to Oct. 5, 1934, staff gage at same site and datum.

Average discharge.--24 years (1930-47, 1949-56), 167 cfs.
Extremes.--Maximum discharge during year, 2,650 cfs May 14 (gage helght, 5.34 ft); minimum,
cfs Aug. 3 (gage height, 2.09 ft).

1928-29, 1930-47, 1949-56: Maximum discharge recorded, 9,350 cfs Aug. 9, 1939 (gage
helght, 8.11 ft), from rating curve extended above 4,000 cfs; minimum daily, 0.4 cfs
Jan. 5, 6, 1940.

Remarks.--Records good except those for periods of lce effect, which are falr.

Revisions (water years).--WSP 894: 1939, WSP 1337: 1933-34(M), 1935.

Rating tables, water year 1955-56, except periods of ice effect (gage
height, in feet, and discharge, in cublic feet per second)

oet. 1-31, Nov. 1 to Apr. 17,
Apr. 18 to Aug. 21 Aug. 22 to Sept. 30
2.1 20 3.6 463 2.3 30
2.3 35 4.0 834 2.5 45
2.5 50 4.5 1,400 2.7 67
2.7 71 5.0 2,120 3.0 122
3.0 138 5.2 2,430 3.3 242
3.3 258 3.6 425
3.8 582
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 201 191 71 55 44 EE] 50 876 *326 76 24 162
2 174 191 71 56 43 43 57| 1,050 263 *61 22 345
3 208 155| 72 56 43 43 90 951 224 50 38 242
¢ 319 122 71 55 43 4z 258 351 193 45 93 *175
5 463 110 71 54 43 40| *308) 1,290 170 40 89 163
6 5u6 152 70 53 44 39 320| 1,530 160 73 *115 191
7 13T 163 69 53 44 39 237 *1,360 187 69 151 138
8 326 152 €8 sz 43 39 218( 1,300 178 160 130 100
9 258 138, 67 s3 42 39 257| 1,410 138 263 274 84
10 209 135 €7 sz 41 38 269| 1,380 107 193 224 77
11 186 %145 67 SL 41 37|  *308| 1,520 89 130 193 70
12 167 142 67 51 43 37 357 1,910 71 100 135 77
13 154 Z9 67 S0 43 37 405 1,800 62 78 96 347
14 144 a4 67 50 43 37 462 | 2,430 59 63 68 485
15 27 115 *67 50 43 36 541| T,790 53 63 55 10
16 119 122 €7 50 43 38 *582| 1,280 48 111 48 339
17 111 11z 64 *49 43 36 518 984 45 141 42 242
18 *1u7 1035 59| 48 45| 35 515 804 45 111 42 183
13 100 103 55| £9) 43 34 504 765 47 80 40 155
20 93 100 56 49 *43 3z 588 688 49 68 36 122
21 65 90| 57 49 41 35 887 622 44 62 33 100
22 ez 98 58 48 41 37 814 568 39 68 182 30
23 80) 103 59 47 40 37 735 506 38 64 274 90
24 78] 81 60 4€ 40 37) %588 439 41 54 223 86
25 75 78 60 45 39| 38 716 370 37 48 167 77
26 75 75) 56 *43 578 326 89 50 117 71
27 71 79| 57 45 775 312 160 16 81 67
28 19| 7] 57 41 62 285 135 41 124 63
29 85| 71 56 43 613 341 98 37 269 59
30 109 7 55 46 668 384 84 30 274 55
31 22f---- - 55 48|-------] 377 [--ermm - 27 492 -~
Total 5,333 3,472 1,983 11,5390 1,217 1,210/ 14,218 30,599| 3,289 2,502| 4,151} 5,195
Mean 172 118 63.3) 49,5 42.0| 39.0) 474 987 110 80,7 134 173
Cfsm 1.23  0.829] 0.452] 0.354f 0.300] 0.279] 3.39 7.05| 0.786| 0.576| 0.957 1.24
In. 1.42 0.92) 0.52] 0,41 0,32 0.32 3.78 8.13 0.87 0.66 1.10 1.38
Calendar year 1955: Max 1,450 Min 9.€ Mean 161 cfsm  1.15 In. 15.58
Water year 1955-56: Max 2,430 Min 22 Mean 204 Cfsm 1.46 In. 189.83

Peak discharge (base, 1,300 cfs).--May € (2 a.m.) 1,640 cfs (4.68 ft); May 14 (2 to 3 a.m.) 2,650
cfs (5.34 £t

* Discharge m=asurem=nt made on this day.

Note,--Stage-discharge relation affected by ice Nov. 25 to Dec. 11, Dec. 14-30, Jan. 29 to Feb. 7,
Apr. 2-6, 1u (no gage height recurd Dec. 20-28).
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Second Creek near Aurora, Minn.

Location.--Lat 47°31'25", long 92°11'35", in SWi sec. 12, T. 58 N., R. 15 W., on left bank
0.1 mile downstream from First Creek, 0.4 mlle upstream from mouth, and 2.1 miles east
of Aurora.

Drainage area.--26.3 sq mi.
Records available.--March 1955 to September 1956.

Gage .--Water-stage recorder. Datum of gage 13 1,410.36 ft above mean sea level, datum of
929 (levels by Erie Mining Co.)

Extremes.--1955: Maximum discharge during period March to September, 130 cfs Apr. 12 (eage
helght, 4.97 ft); minimum, 1.9 cfs Sepf. 5 (gage height. 3.16 ft).
1955-56: Maximum discharge during water year, 107 cfs Apr. 13 (gage height, 4.76 ft)
maximum gage height, 5.00 ft Apr. 5 %backwater from ice); minimum discharge, 1.9 cfs
Aug. 3 (gage height, 3.18 ft).

Remarks .--Records good except those for periods of ice effect, which are falr. Records of
chemical analyses and water temperatures for the water year 1956 are given In WSP 1450.

Rating table, Mar. 28, 1955, to Sept. 30, 1956, except perlods of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

3.1 1.4 3.4 6.1 4.2 53
3.2 2.4 3.6 14 4.6 31
3.3 3.9 3.8 24 5.0 133
Discharge, in cublc feet per second, March to September 1955
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 5.0 33 8.1 9.5 30 2.8
2 - 9.0| &3 8.8 6.4/ 26 2.6
3 - 15 63 9.9 18 24 3.1
4 - 19 57 9.5 15 20 2.2
5 - *22 47 11 13 17 1.9
6 - 30 38 18 12 15 2.8
7 - 37 2 66 10 il 2.0
8 - 48 2 59 9.5 9.2 2.8
9 - 68 25 80 7.8 7.5 3.4
10 - 93 24 80 6.8 6.4 3.4
11 - | *124 2 66 €.1 5.7 3.1
1z - i2 20 56 5.0 5.0 3.6
13 - *118 17 45 4.6 4.6 2.4
14 - 98 17 34 4.3 4.1 2.4
15 - 83 i4 28 4.1 5.0 2.2
16 - *73 11 2 3.9 3.6 *3.2
17 - 2 9.2 19 3.9 3.2 25
18 - 58 8.1l 16 4.3 3.1 17
19 - *52 7.8 15 3.1 3.1 24
20 - 51 8.5 13 *3.1 5.4 2z
21 - 46 6.4 2 11 *3.7 20
22 - 41 6.4 10 51 3.2 19
23 - 37 6.4 9.5 29 2.9 18
24 - 32 6.1 9.2 27 2.8 18
25 - 2 5.9 *5.4 2 2.6] 16
26 - 2 5.9 6.1 2 2.8 13
27 - 23 *9 . 5 5.2 2 2.8 15
28 3.3 20 12 4.8 2z 3.7 15
29 *3.2 18 1z 4.6 28 3.2 17
30 - - 3.4 16 11 4.3 38 3.2 16
31 F---- o e 36— 9.5~ -omm - 38 2.9
Total] - 11,481.0 635.7 746, 4 458.4 z242.7 298.5
Mean - 49. 4 20.5| 24.9| 14.8] 7.83 9.95
CTfsm - 1.88 0.779| 0,947 0.563 0.298] 0.378
In, - 2.09| 0. 90| 1.0¢| 0.69) 0.34 0.42
Calendar year 1 Max Min Mean cfsm In,
Water year i Max Min Mean Cfsm In.

* Discharge measurement made on this day.
Note.--Stage~discharge relation affected by ice Mar. 28 to Apr. 1O.
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Second Creek near Aurora, Minn--Continued

Discharge, 1n cublc feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 14 7.8 8.6 3.1 5.0 3.4 6.0 go| 22 4.6 3.1 9.9
2 13 7.8 8.6 3.1 5.0 3.5 10 71 g 3.9 2.8 8.1
3 Z 7.8 8.2 3.1 3.0 3.6 *5C *79 19 3.6 5.0 5.9
4 11 7.5 7.4 3.1 3.0 3.8| 70 73 16 3.2 8.8 5.2
5 9.2 7.8 €.4 5.1 5.1 5.6 94 73 15 5.4 6.4 4.6
& 7.8 9.2 6.0 3.1 3.1 3.6 94 77 *13 *5.9 5.7 4.6
7 7.1 11 5.8 5.1 3.1 3.6 935 74 12 6.1 5.7 4.6
8 6.4 10 5.6 5.0 3.2 3.5 91 &€ 11 8.1 8.8 *5.7
9 6.4 10 5.5 5.0 3.2 3.4 89 &2 8.8 9.5 20 3.9
10 5.4 11 5.3 3.0 3.2 5.4 90 80 8.5 8.1 *17 3.9
11 5.4 12 5.2 5.0 5.2 5.3 89 58 6.8 7.5 17 3.4
2 6.8 2 5.1 3.0 3.2 5.3 *30 57 5.7 9.2 1€ 6.4
13 7.8 2 5.0 3.0 3.2 3.4 88 53 5.4 7.8 16 7.1
14 7.8 2 4.9 3.0 3.2 5.4 98 53 5.7 6.4 12 10
15 7.1 *3.9 4.8 3.0 3.2 5.4 99 47 4.8 8.0 9.9 12
16 5.9 10 4.5 3.0 3.2 5.8 96 40 4.6 15 8.8 8.1
17 5.4 9.9 4.1 3.0 3.2 5.5 9l 38 4.6 13 7.1 7.5
18 5.2 9.5 5.7 3.2 3.6 79 33 4.6 11 6.4 6.8
19 5.2 9.2 5.4 . 3.2 3.7 85 29 5.2 8.8 5.9 7.1
20 *5.0 9.5 *3.4 2.9 3.2 3.8 *Be 2 4.1 7.5 5.4 7.1
21 5.7 8.8 3.3 *2.9 3.2 3.8 9€ 20 3.7 6.8 5.4 6.8
22 8.8 9.2 3.3 2.9 3.2 3.8 93 16 3.7 5.7 5.9 8.5
23 8.5 9.5 3.2 2.9 3.2 3.9 83 15 3.8 5.4 9.2 12
24 7.8 3.5 3.2 3.0 3.2 3.9 73 13 3.6 5.4 8.1 12
25 5.4 9.5 3.2 3.0 3.2 4.0 74 12 3.6 4.3 9.2 12
26 5.2 3.5 3.2 3.0 3.2 4.3 12 5.0 4.6 9.2 13
27 4.8 9.5 5.2 5.0 3.3 4.9 11 5.4 4.6 8.1 12
28 5.0 3.5 3.2 3.0 3.3 4.9 11 5.4 4.3 15 10
29 5.9 9.2 3.1 3.0 *3.4 5.2 13 4.8 3.9 12 8.5
30 6.4 8.9, 3.1 5.0} - 5.4 15 4.6 3.9 8.8 7.5
31 6.4-- -- - 3.1 3.0 - £.6- 31 B 3.4 10 [e-emeees
Total £24.8 289.0) 146.6 93,1 92.1 119.8|2,331.0 1,285 241.2 202.9 288.7 232.2
Mean 7.25 9.63 4,73 3.00| 3.18; 3.86 7.7 41.4 8.04 £.54 9.31 7.74
Cfsm 0.27§ 0.366| 0.180 0.114 ¢.12] 0.147 2.95 1.57 0.306 0.249 0.354 0.294
In. 0. 3% 0.41) 0.2 0.13] 0.13] 0.17 3.30 1.82 0.34 0.29 0.41 0.33
Calendar year 1955: Max - Min - Mean - Ccfsm - In., -
Water year 1955-56: Max 99 Min 2.8 Mean 15.2 Cfsm 0.578 In. 7.86

* Discharge measurement made on this day
Note.--Stage-discharge relation affected by 1ce Nov. 25 to Apr. 13.
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Partridge River near Aurcra, Minn.

Location.--Lat 47°31'02", long 92°11124", in SE;SWi sec. 12, T. 58 N., R. 15 W., on right
at upstream side of highway bridge, 1,000 ft downstream from Second Creek,
23 miles east of Aurora, and 2¢ miles upstream from mouth. Prior to July 2, 1956, at
site 45 ft downstream.
Drainage area,--156 sq mi.
Records available.--August 1942 to September 1956.
Gage.--Water-stage recorder. Datum of gage is 1,402.30 ft above mean sea level, datum of
929, Aug. 5, 1942, to Aug. 25, 1944, staff gage and Aug. 26, 1944, to July 1, 1956,
water-stage recorder, at site 45 £t downstream at same datum.
Average discharge.--14 years, 137 cfs (adjusted for storage and diversion).
Extremes.--Maximum discharge during year, 784 cfs May 7 (gage height, 4.79 £t); minimum
dally, 11 cfs Feb. 18-29, Mar. 8-%8.
1942-56: Maximum discharge, 3,230 cfs May 10
3.1 cfs Sept. 22, 23, 1948 (gage helght, 0.77 ftj‘
Remarks.--Records good except those for periods of ice effect, which are fair., Flow regu-
Tated at times by storage in off-channel Partridge Reservoir, formerly known as White-
water Lake. Reservoir formed from lake by levees around marsh areas and natural outlet.
Avallable capacity, 20,000 acre-ft between elevation 1,410 ft (natural lake level) and
1,440 ft. Storage began Apr. 9, 1955. Storage in reservoir obtained from Colby Lake
during periods of high flow; release from storage returned to Colby Lake to maintain
lake elevation during diversion for iron ore processing. Diversion began Feb. 7, 1956.
Some seepage loss from reservolr bypasses station. Records of chemlcal analyses and
water temperatures for the water year 1956 are given in WSP 1450.
Revisions (water years).--WSP 974: 1942, WSP 1307: 1943(M).

1950 (gage height, 7.86 ft); minimum,

Rating table, water year 1955-56, except perlods of lce effect (gage
helght, in feet, and dlscharge, in cublc feet per aecond)
(Shifting-control method used Sept. 1-30)

1.3 11 2.6 86
1.5 15 3.0 139
1.7 20 3.5 248
1.9 26 4,0 415
2.1 33 5.0 925
2.3 48
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 60 33| 38 22 18 12 23 584 155 g19 16| 48
2 65| 33 38 22 16 12 2 607 168 17 15] 48
3 S 33 37 2 15 12 *56 650 166 16| 19 48
4 49 33 37 21 15 12 85 *686 155 1_5| 26 44
5 49 34 36 20 15 1z 112 719 139 19| 22 42
6 47 37 36 20 15 12 116 760 *125 *18| 21 38
7 46 41 35 20 15 12 95 178 113 19 20 35
8 46 43 34 20 15 11 96 772 104 2 23 *31
9 49 45 33 20 15 11 112 748 91 2 35 30
10 48 47 32 19 15 11 120 736 82 24 *32 28
11 39 48 31 19 15 11 128 708 73 2 35 25
12 38 48 29 19 15 11 *135 686 60 217 35 79
13 38 52 2 19 14 11 135 875 50 28 38 31
14 38 52 29 19 13 11 150 660 44 2 35 33
15 38 53] 29 19 13 11 155 612 37 3] 34 39
16 36 *50 29 19 13 11 150 584 33 48 34 47
17 34 44 28 19 13 11 142 540/ 29 50 31 58
18 34 44 2 19! 11 11 132 387 2 52 29 63
19 32 45 27 19 11 12 141 328 26 48| 27 63
20 *31 47 *27 19 11 12 *144 352 2 45 25 83
21 *31 46 27 *18 11 12 155 331 2 42 24 56
22 32 44 2 18 11 12 150 281 520 37| 26 56
23 30 38 27 18 11 12 224 245 gl9 34 28 59
24 2 38 25 18 11 12 470 214 gls 32 26 55
25 2 40 24 18 11 13 802 181 gl7 28| 2 55
26 26 42 24 18 *11 15 *635 159 gl9 2 29 56
27 25 42 23 18 11 16 €50 144 820 25| 30 55
28 24 39 23 19 11 16 640 132 g2 2 38 49
29 2 38 22 18 11 17 625 128 819 < 36 43
30 29 38 22 17| === 18 602 129 g20 2 37 39
31 BLf wmmmmem 22 17| ----~-= 20 142[ --===-~ 18 44 —-=mem
Total| 1,178 1,267 908 593 380 392 7,012| 14,658 1,894 876 897 1,366
Mean 38.0 42.2 29.3 18.1 13.1 12.6 234 473 63.1 28.3 28.9 45.5
(t) 0 0 0 0| -0.95f -0.43| +78.8] +14.5 0 0| 0 0
AdJusted for storage and dlversion
Mean 38.0 42.2 29.3 19.1 12.2 1z.2 313 488 83,1 28.3 28.9 45.5
Cfsm 0.244 0.271 0.188 0.122 0,078 0.078 2.01 3.13 0.404 0,181 0.185] 0.292
In. 0.28 0.30 0.22 0,14 0.08 0.09 2.24 3.861 0.45 0.21 0.21 0.33
Observed Adjusted
Calendar year 1955:{Max 168 Min 5.2 Mean 35.6 Mean 61.0 Ccfsm 0,391 In. 5.30
Water year 1955-56:|Max 778 Min 11 Mean 85.8 Mean 93.4 Cfsm 0,599 In. &.16

Peak dlscharge (base, 500 cfs).--Apr. 27 (5 p.m. to 11 p.m.) 655 cfs (4.56 ft); May 7 (12 m.)
784 cfs {4.79 ft).

* Discharge measurement made on this day.

t Change 1ln contents 1n Partrldge Reservolr and diversion to iron ore-processlng plant, equiva-
lent in cubic feet per second; furnished by Erie Mining Co.

g Computed from outside staff-gage readlngs.

Note.--Stage-discharge relation affected by lce Dec. 13-15, Jan. 30 to Mar. 21, Mar. 23, 24, 28.




20 STREAMS TRIBUTARY TO LAKE SUPERIOR

St. Louls River near Aurora, Minn.

Location.--Lat 47°29130", long 92°14'20", in SW% sec, 22, T. 58 N., R. 15 W., on left bank
2t upstream side of highway bridge, three-quarters of a mile downstream from Partridge
River and 17 miles south of Aurora.

Drainage area --312 sq mi.

Records available.--August 1942 to September 1956.

Tage.--Water-stage recorder. Datum of gage 15 1,371.24 ft above mean sea level, datum of
T929. Prior to Aug. 26, 1944, chain gage at same site and datum.

Average discharge.--14 years, 259 cfs (adjusted for storage and diversion).
remes . --Maximum discharge during year, 1,290 cfs May 8 (gage height, 4.13 £t); minimum

ailly, C9 cfs Feb. 25-27; minimum gage height, 0.93 ft Aug. 2.
1942-56: Maximum discharge, 5,380 cfs May 14, 1950 (gage height, 8.37 ft); minimum,
4.0 cfs Oct. 2, 3, 1948 (gage height, 0.30 f%).

Remarks,--Records good except those for perlods of ice effect, which are fair. Flow regu-
Tated at times by storage in off-channel Partridge Reservolr, formerly known as White-
water Lake. Reservolr formed from lake by levees around marsh areas and natural outlet.
Available capacity, 20,000 acre-ft between elevation 1,410 ft (natural lake level) and
1,440 ft. Storage began Apr 9, 1955, Storage in reservolr obtained from Colby Lake
dulng periods of high flow; release from storage returned to Colby Lake to maintain lake
elevation during diversion for iron ore processing., Diversion began Feb. 7, 1956. Some
seepage losses from reservoir enters above station. Chemical analyses for the water year
1956 are gilven in WSP 1450,

Revisions (water years).--WSP 1337: 1950,

Ratlng table, water year 1955-56, except perlods of 1lce effect (gage
helght, 1n feet, and discharge, in cubic feet per second

0.7 24 2.5 402
1.0 46 3.0 627
1.3 77 4.0 1,210
1.6 127 5.0 1,930
2.0 227
Discharge, in cublc feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec, Jan. Feb, Mar. Apr, May June July Aug. Sept.
1 186 118 87 36 34 31 54 984 382 61 43 65
2 186 112 ki 36 3 32 70| 1,030 s 59 i3 65
3 186 108 83 35 33 32 130| *1,120 367 55 54 65
4 191 106 82 35 33 32 *180 1,170 344 53 65 61
5 199 108 81 35 33 31 235 1,210 *308 50 58 60
6 199 110 77 35 33 31 305 1,260 281 S0 55 57
7 194 114 75 35 33 31 290 1,280 258 *52 50 53
8 186 117 74 35 33 31 320 1,290 230 58 57 *50
9 181 120 72 35 33 31 370 1, 207 56 920 48
10 173 128 71 35 32 31 394 1,280 191 55 *B% 48
11 163 138 70 35 32 31 390 1,270 173 S5 :38 44
12 161 138 66 35 32 30 359 1,240 156 61 80 3
13 159 138 61 . 31 30 *348 1,220 138 66 88 53
14 149 134 57 3 31 30 410 1,240 127 61 75 53
1S 148 132 53 37 31 30 486 1,210 114 65 70 56
18 142 *132 49 37 31 30 477 1,170 103 88 71 63
17 138 130 47 37 32 30 495 1,120 94 90 63 71
18 134 1z8 44 37 32 30 477 972 90 91 59 73
19 127 128 *42 37 32 30 569 846 84 91 56 76
20 *123 129 41 37 32 20 637 846 78 87 51 77
21 119 126 40 36 31 30 *726 802 73 84 50 80
22 118 121 39 *36 31 30 694 720 €9 80, S1 90
23 114 116 39 36 30 30 668 647 64 73 51 101
24 106 113 38 36 30 31 846 583 64 69 47 101
25 101 114 3 36 29 32 966 518 S9 63 47 108
26 96 110 37 36 *29 35 1,010 469 63 62 48 106
27 94 105 37 37 28 39| *1,030 431 67 58 49 105
28 91 100 36 38 30 41 » 386 64 54 58 101
29 10T 94 3B B 31 43 1,010 382 62 51 58 93
30 114 S0 36 36 fammmmmam 45 990 379 63 49 55 88
31 |5 1] P—— 36 35 2 E— 4] SR 46 62]emmmmman
Total| 4,492| 3,557| 1,729 1,113 916| 1,018| 15,936| 28,734| 4,755 1,990 1,868} 2,157
Mean 145 119 55.8 35.9 31.6 32.8 531 927 158 64.2 60.3f 71.9
(+) o 0 o 0 -0,95 -0.43| +78.8 +14.5 0 0 0 0
Adjusted for change 1n contents in Partrldge Reservolr
Mean 145 119 55.8 35.9 30.6 32.4 610 942 158 64.2 60.3 71.9
Cfam 0.465 0.381 0.179 0.115 0,098 0,104 1.96 3.02 0,508 0,206 0,193| 0.230
In. 0.54 0,43 0,21 0.13 0.11 0.12 2.19 3.48 0.56 0.24 0.22 0.26
Observed Ad Justed
Calendar year 1955:|Max 612 Min 12 Mean 125 Mean 150 Cfsm 0,481 In. 6,59
Water year 1955-56:|Max 1,290 Min 29 Mean 187 Mean 195 cfsm 0,525 In. 8,49

Peak discharge (base, 600 cfs),--May 8 (5 to 8 p.m.) 1,290 cfs (4,13 ft).

* stcEarge measurement made on this day.

+ Change in contents and dlversilon from Partridge Reservoir, equivalent in cublc feet per second,
furnished by Erile Mining Co.

Note.-~-Stage-dlscharge relation affected by ice Nov. 3, 4, 6-10, Nov. 14 to Apr. 9.
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Embarrass River at Embarrass, Minn.

b left
--Lat 47°39'24", long 92°11'51", in NWi sec. 25, T. 60 N., R. 15 W., on )
Lccaﬁgﬁilionat %?nbarrass, 30 ft u%stream from highway bridge and 100 £t upstream from rail

way bridge.

Drainage area.--93.8 sq mi.
Records avallable.--August 1942 to September 1956.

level, datum
ge.--Water-stage precorder. Datum of gage is 1,410.36 ft above mean sea .
G2 cen“ 1929, Pri%r to Aug. 28, 1944, chaln gage at same site and datum.

Average discharge.--14 years, 74.8 cfs.
Extremes .--Maximum discharge during year, 44? cfs Apr. 22 (gage height, 6.77 ft); mini-

.2 cfs Aug. 2 age height, 0.81 ft).
mumiggz_sg: Mﬁimum(gigcharge, 1,740 cfs May 8, 9, 1950; maximum gage height, 10.92
ft May 9, 1950; minimum daily discharge, 1.9 cfs Mar. 15-22, 1949; minimum gage height,

0.67 ft Mar. 20, 21, 1949.

ich are fair., Records of
Remarks .--Records good except those for period of ice e;‘fect, wh
chemical analyses for the water year 1956 are given in WSP 1450.

Rating tables, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 18 Apr. 19 to Sept. 30

1.0 8.7 0.8 3.0 2.5 124

1.2 20 .9 4.7 3.0 158

1.4 32 1.0 8.7 4.0 226

1.7 54 1.2 20 5.0 296

1.5 41 6.0 370
2.0 83 7.0 466
Discharge, in cubic feet per second, water year October 1955 to September 1956

Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 34 22 23 10 6.0 5.2 4.2 338 73 8.7 3.8 17
2 30 22 ze 10 5.0 5.2 5. 342 8 8.2 3.4 16
3 28 21 22 10 6.0 5.2 10 373 60 7.7 39 15
4 28 138 21 10 5.9 5.0 *39 *410 52 6.3 5.2 13
5 31 20 20 9.7 5.9 4.9 74 417 *46 7.2 5.6 11
6 36 21 20 8.6 5.9 4.8 130 410 41 *g.2 5.9 *10
7 24 138 9.4 5.8 4.7 128 409 37 13 7.2 9.2
8 32 28 18 9.4 5.8 4.6 126 401 33 15 12 10
g 29 28 18 9.4 5.8 4.5 130 z82 29 18 53 10
10 26 29 17 9.4 5.8 4.5 140 360 24 18 *60 8.2
11 23 30 17 8.2 5.8 4.5 148 344 21 16 48 7.2
12 23 32 16 9.1 5.8 4.5 156 327 18 16 34 6.3
13 28 31 15 8.0 5.8 4.5 *168 311 16 25 28 1
14 28 29 15 8.8 5.8 4.8 180 294 14 32 25 20
15 26 *29 14 8.6 5.8 4.8 200 274 12 29 20 22
16 23 28 14 8.5 5.7 4.7 220 251 11 26 16 22
17 21 28 13 8.3 5.7 4.6 250 231 9.7 27 14 22
18 20 28 *13 8.1 5.6 4.5 285 213 8.7 26 13 19
19 17 27 13 8.0 5.6 4.4 310 135 8.7 22 15 17
20 16 26 12 *7.9 5.6 4.3 341 175 11 17 11 16
21 *16 25 12 7.7 5.5 4.2 *392 154 8.7 14 8.7 14
22 14 25 12 7.4 5.4 4.2 434 131 6.7 13 9.2 16
23 14 26 12 7.2 5.4 4.1| 43 111 5.6 10 15 20
24 14 26 12 6.9 5.4 4.1 420 83 5.2 8.7 17 23
25 13 27 11 6.7 *5.3 4.0 408 74 5. 7.2 15 21
26 13 26 11 6.4 5.3 4.0 403 68 5.2 6.3 13 18
27 13 27 11 6.2 5.3 4.0 392 62 6.7 5.6 11 16
28 12 27 11 6.1 5.2 4.0 388 56 g.2 5,0 13 13
29 13 26 11 6.0 5. 4.0 376 53 8.7 4.4 19 11
30 15 24 11 4.0 356 56 8.2 4.7 20 14
31 21 f----oo- 11 4,0 === 69 {---=== 4.2 I
Total] 632 781 467 138.9|7,045.4 7,380 665.5 430.4 542.9 448.9
Mean 22.3 26.0 15.1 4.48 235 238 22.2 13.9 17.5 15.0
Cfsm| 0.238 0.277 0.161 0.048 2,51 2.54 0,237 0.148 0.187 0.160
In. 0.27 0.31 0.19 Q.08 2.79 2,93 0.26 0.17 0.22 0.18
Calendar year 1955: Max 357 Min 2.2 Mean 36,6 Cfsm 0.390 In., 5,32
Water year 1955-56: Max 434 Min 3.4 Mean 51.8 Cfsm 0.555 In. 7.55

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 1 to Apr. 18.
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Embarrass River near McKinley, Minn.

Location.~-Lat 47°27'10", long 90°23'00", in NW: sec. 4, T. 57 N., R. 16 W., on left
bank 40 ft upstream from highway bridge, 0.3 mile below ocutlet of Esquagama Lake,
and 4y miles southeast of McKinley.

Records availlable.--October 1353 to 3eptember 19356.

Gageé—IvgaSer-stage recorder. Datum of gage is 1,338.65 ft above mean sea level, datum
[ 909,

Extremes.~-Maximum discharge during year, 704 cfs Apr. £7 {gage height, 9.16 £t);, mini-
mum daily, &5 cfs Mar. 21-23.
1953-56: Maximum discharge, 1,590 cfs Apr. 20, 1354 (gage height, 11.72 ft);
minimum, 11 cfs Sept. 7, 1955 (gage helght, 2.92 ft).

Remarks.--Records good except those for periods of ice effect, which are fair.

Rating tables, water year 1955-56, except periods of ice effect (zage
height, in feet, and discharge, in cubic feet per second

Oct., 1 to Mar, 25 Mar. 26 to Sept. 30
3.1 21 3.0 24 5.0 198
3.3 34 3.3 41 6.0 308
3.5 48 3.6 61 8.0 528
4.0 91 4.0 95 9.0 672
4.5 143 10.0 927
Discharge, in cublc feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 78 49 52 33 29 27 33 672 148 34 31 40
2 77 45 52 32 9 27 *35 663 13€ 33 29 39
3 83 43 52 32 28 27 45 *656 133 34 0 36
4 85 42 51 32 28 26 67 647 129 33 52 34
S 82 2 50 31 28 26 136 642 *123 32 48 34
3] 78 47 50 31 28 2€ 18€ 644 117 33 43 32
7 75 50 49 31 28 26 160 647 115 *34 41 31
8 &8 48 48 31 28 26 160 852 105 37 48 *31
9 66 49 47 31 28 26 16€ 654 99 37 *60 28
10 64 50 46 31 28 26 209 654 89 35 46 29
11 83 50 44 31 28 26 266 €51 82 35 42 z28
12 86 51 44 30 28 26 326 639 73 37 45 33
13 88 52 44 30 28 26 352 62 €8 42 89 36
14 65 54 44 30 28 26 *402 608 63 38 50 34
15 el 58 44 30 28 26 429 581 57 42 56 33
18 58 *83 44 30 28 26 443 556 50 45 €6 33
17 55 *64 43 30 28 26 458 527 48 47 63 33
18 53 -3 43 30 27 26 464 497 44 45 57 34
19 50 62 *42 30 27 26 486 465 42 44 52 34
20 50 82 41 30 27 26 514 430 41 44 49 35
21 *47 &0 40 30 27 25 *544 393 38 43 47 38
22 45 62 39 *30 27 25 574 362 36 43 486 43
23 44 63 38 30 27 25 803 328 32 41 44 49
24 42 80 38 29 27 26 632 290 30 40 41 8
25 40 €0 36 23 27 31 663 260 27 39 33 47
28 40 59 36 29 27 30 €85 238 28 37 39 47
27 38 58 35 29 27 31 *£97 217 31 37 38 46
28 z9 58 34 29 27 33 702 19G 32 37 43 46
23 47 55 34 28 *27 35 €35 182 35 35 42 47
30 55 53 34 29 [~---—-- 34 €85 169 34 33 42 45
31 Slfp------- 33 29 p--mmm 33 |- 183|-= -~ 33 42([-------~
Total 1,833 1,633 1,327 938 802 851| 11,819 14,900 2,084 1,179 1,460 1,123
Mean 59.1 54.4 42.8 30.3 27.7 27.5 394 481 €8.,5 38.0 47.1 37.4
Cfsm b - - - - - - - - - -
In. - - - - - - - - - - -
Calendar year 1955: Max 572 Min 12 Mean 85.2 Cfsm - In, -
Water year 1955-56: Max 702 Min 25 Mean 109 Cfsm - In. -

* Discharge measurement made on this day.
Note.--Stage-c'scharge relation affected by 1lce Dec. 4-7, 9, Dec. 11 to Mar. 24, Mar. 28, 30, 31.
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West Two River near Irou Junction, Minn,

Location.--Lat 47°24105", long 5u°42'10", in SWiSW: sec. .4, T. 57 N., R. lv W.. on right
Tank 40 ft upstream from bridge on ltate Highway 21€, 5 miles southwest of Iron Junction,
und 9% miles upstream from St. Louis River.

Records available.--Octnber 1953 to September 1256.

Gage.--Water-stage recorder. Datum of gage is 1,492.05 ft above mean sea level, ddatum of
Toro (Minnesota Highway Department benchmark).

Extremes.--Masimum discharge during year, 626 cfs apr. 15 (gage height, 8.47 £5); maximun
Zaze height not recorded, occurred during period of no gage-height record (backwater
from ice); minimum discharge, 7.5 cofs aug., 1, U (mage helght, 2.44 ft).

1453-56: Maximum discharge, 916 afs Apr. 17, 1454 (gige height, 9.85 ft); minimum
daily, 3.3 cfs Jan. 30 to Feb 4, 1955; minimum gage height, Z.44 ft aug. 1, 5, 1956.

Remarks.--Records good except those for periods of ice effect or backwater from leaves,

debris, or vegetation, which are fair. Records of chemical analyses and water temper-
atures for the water year 1956 are given in WSP 1450,

Discharge, in cublc feet per second, water year October 1955 to September 1956

Day oct. Nov, Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 42 26 20 15 11 11 15 99 33| 16 7.8 20
2 25 26 *20 15 11 11 17 106 31 15 7.8 20
3 36 27 20 14 11 11 21 125 30 13 12 18
4 35 26 19 14 11 11 37 135 28 1z 20 16
5 36 26 19 14 10 11 150 124 26 12 19 16
6 37 27 19 14 10 11 250 109 24 13 17 16
7 %6 28 19 *13% 10 11 280 38 24 12 15 16
8 35 Z8 19 13 10 11 300 86 22 13 15 16
9 31 *28 18 z 10 11 350 75 20 14 18 16
10 30 28 18 13 10 11 390 €9 18 13 18 15
11 28 28 18 13 10 11 *450 69 16 12 18 14
12 30 27 18 13 10 11 500 67 16 13 18 15
13 33 26 18 13 10 10 560 63 16 14 20 16
14 36 23 17 13 10 10 601 63 18 13 22 16
15 33 23 17 12 10 10 622 60 15 14 20 14
16 30 24 17 12 10 10 603 54 15 13 20 14
17 28 25 17 12 *10 10 527 50 15 13 27 13
18 26 25 16 12 10 10 *408 47 16 12 30 1z
19 25 26 15 12 10 11 335 41 16 1 6 1z
20 24 26 15 12 10 11 *297 37 18 10 23 11
21 25 25 15 11 10 11 289 34 *16 10 22 11
22 24 24 15 IT 10 11 289 33 16 10 *21 11
23 24 23 16 11 10 *11 263 32 16 10 20 11
24 24 22 16 11 10 11 256 31 17 9.0 20 11
25 22 22 15 11 10 11 178 *30 16 8.7 19 11
26 22 22 15 11 10 12 *160 28 16 *8.7 18 10
27 2z 21 15 11 10 12 148 28 18 8.7 11
28 22 21 15 11 11 12 139 27 18 8.1 18 11
29 23 20 15 11 11 12 123 17 7.81 19 *11
30 25 70 14 13 107 33 16 7.8 19 11
31 24 hry T3 |-ee ] 7 P 8.1 20 feceoooo
Total 904 743 524 383 296 343 | 8,665 1,918 581 354,9| 587.6 415
Mean 29.2 24.8 16.9 12,4 10.2 11,1 z89 61.9 19.4 11.4 19,0 13.8
cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 691 Min 3.8 Mean 53.3 cfsm - In. =
Water year 1955-56: Max 622 Min 7.8 Mean 42.9 cfsm - In. -

* Discharge measurement made on this day. -
Note.--Stage-discharge relation affected by ice Oct. 29, 30, Nov. 2 to Apr. 13 (no gage-height
record Feb. 14-16, Mar. 24 to Apr. 11; discharge estimated on basis of weather records). Backwater

from leaves, debris, or vegetation June 5 to Sept. 30.

465752 O-58—3



24 STREAMS TRIBUTARY TO LAKE SUPERIOR
East Swan River near Toivola, Minn.

Location.--Iat 47°18155", long 92°50105", in NEINEL sec. 2, T. 55 N., R. 20 W., on left
ank 350 ft downstream from bridge on St. Louis County Road 442, 4.8 miles upstream
from confluence with West Swan River, 8 miles northwest of Toivola, and 82 miles
upstream from St. Louls River.

Drainage area.--112 sq mi.
Records available.--September 1953 to September 1956.

Gage.--Water-stage recorder. Datum of gage is 1,260.46 ft above mean sea level, datum
of 1929.

Extremes.--Maximum discharge during year, 1,690 cfs Apr. 15 (gage heilght, 17.94 ft); mini-
mum, 19 efs July 24; minimum gage height, 3.35 ft June 22-24.
1953-56: Maximum discharge, that of Apr. 15, 1956; maximum gage height, 18.45 ft
Apr. 12, 1954 (backwater from ice); minimum daily discharge, 13 cfs Jan. 28 to Feb. 3,
1955; minimum gage helght, 3.24 ft Nov. 10, 1954.
Flood in May 1950 reached a stage of about 20.0 ft, from information by local
residents.

Remarks.--Records good except those for period of ice effect, which are fair.

Rating tables, water year 1955-56, except period of lce effect (gage
helght, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Sept. 27-30)

Qct. 1 to Apr. 13 Apr. 14 to Sept. 30
3.9 35 3.4 21 8.0 302
4.0 39 3.7 30 11.0 580
5.0 81 4.0 39 15.0 1,080
6.0 136 5.0 81 18.0 1,700
7.0 204 6.0 141

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 72 60 46 31 25 23 47 157 81 3L ez 39
2 63 83 15 3T 75 73 51 172 51 78 z3 34
3 76 53 45 30 25 24 70 214 45 26 27 35
4 132 53 44 30 24 24 100 203 37 28 88 31
5 136 53 44 29 24 24 105 175 35 22 78 28
€ 144 54 43 29 24 2 220 150 34 28 53 29
7 27 52 42 *29 24 25 300 121 34 29 37 31
8 108 51 42 28 24 26 390 112 35 26 32 29
9 88 *50 42 28 24 25 510 96 31 30 41 27
10 73 50 41 28 24 27 650 84 31 29 37 265
11 69 51 41 28 24 2 *780 86 27 29 30 26
12 67 51 40 28 24 28 980 96 26 28 26 28
13 77 51 40 28 24 28| 1,150 85 25 29 45 32
14 73 50 39 28 24 28| 1,500 97 25 30 45 35
15 69 50 39 23 24 28| 1,570 97 24 28 36 3z
16 65 49 33 28 24 28| 1,290 87 2z 31 32 29
17 63 49 33 27 *24 28 1,000 8e 22 29 34 30
18 €1 49 38 27 24 29 796 84 22 28 35 29
19 56 49 38 27 24 29 682 8z 23 26 32 27
20 51 48 37 26 24 29 *595 70 23 27 30 24
21 46 48 36 27 28 30
2 43 48 35 23 *25 33
23 43 48 35 21 28 37
24 59 48 35 2z 27 37
25 44 48 34 25 26 32
26 41 47 34 *23
27 39 47 33 25
2 36 47 33 2
29 3 47 32 23
30 47 48 32 23
31 54 --- 31 22
Tota) 2,162| 1,510| 1,193 850 €95 905 | 16,0141 2,904 882 819 | 1,095 898
Mean| 69.7 50,3 38.5 27.4 24.0 29.2 534 93,7 29.4 26.4 35.3 29.9
cfsmj 0,62 0.449| 0.344| 0,245| 0.214| 0,261 4.771 0.837| 0.262] 0.236] 0,315| 0.267
In. 0.72 0.50 0.40 0,2 0,23 0,30 5.32 0.96 0,29 0.27 0.36 0.30
Calendar year 1955: Max 1,240 Min 13 Mean 102 Cfsm 0.911 In. 12.35
Water year 1955-56: Max 1,570 Min 21 Mean 81.8 Cfem 0.73Q0 1In, 9.92

Peak discharge (base, 400 cfs).--Apr. 15 (2 a.m.) 1,690 cfs (17.94 ft).
¥ DIscharge measurement made on this day.
Note.--Stage-discharge relatlon affected by 1ce Nov. 4 to Apr. 13 (no gage-height record Apr. 4-10).
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Swan River near Toivola, Minn.

Location,--Lat 47°15102", long 92°48136", In NEiNE: sec. 13, T. 55 N., R. 20 W., on left
at upstream side of bridge on St. Louis County Highway 5, 0.4 mile downstream
from confluence of East Swan and West Swan Rivers, 35 miles upstream from St. Louils
River, and 52 miles north of Tolvola.

Drainage area.--254 sq mi.
Records avallable.--October 1952 to September 1956.

Gagef-iWater-stage recorder. Datum of gage is 1,251.78 ft above mean sea level, datum
) 929.

Extremes.--Maximum discharge during year, 2,700 cfs Apr. 15 (gage height, 15.95 ft}; mini-
mum, 23 cfs Sept. 20, 21; minimum gage height 2.41 ft July 6.
1952 ~56: Maximum dlschar'ge 2,980 cfs Apr. 13, 1954 (gage height, 17.17 ft, backwater
from ice); minimum, 20 cfs Nov. 13 1952 {result of freezeup); minimum gage height,
2.33 ft July 26, 1854,

Remarks.--Records good except those for period of ice effect, which are fair.
Rating table, water year 1955-56, except period of ice effect (gage

height, in feet, and discharge, in cubic feet per second}
(Shifting-control method used Aug. 6 to Sept. 30)

2.3 22 6.0 440
2.6 40 9.0 985
3.0 71 13.0 1,900
4.0 180 16.0 2,710

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 118 85 66 51 43 41 71 366 138 39 26 40
2 100 80 *66 51 43 41 85 361 pars 36 25 3E
3 102 76 66 51 43 42 135 419 94 32 30 34
4 186 74 66 51 44 42 220 109 76 31 72 33
5 229 72 66 51 44 42 330 377 64 29 96 29
3 254 74 65 51 a4 42 450 340 58 28 65 28
7 235 77 65 *51 45 42 540 291 54 36 46 30
8 203 75 64 51 s 41 650 262 56 32 38 28
3 164 *713 64 51 44 41 850 229 50 34 40 28
10 138 73 62 52 44 41| 1,140 204 48 35 43 25
11 123 74 61 52 44 40| *1,420 200 41 34 33 28
12 113 76 60 52 43 0| 1,680 223 36 33 28 31
13 122 72 60 52 43 40| 2,020 206 34 33 37 32
14 118 85 59 52 43 41| 2,410 239 32 34 49 35
15 108 87 59 51 43 41| 2,650 240 31 32 39 33
16 101 69 58 50 43 42 | 2,480 208 30 36 32 33
17 95 68 58 49 *43 42| 2,110 192 29 32 34 29
18 90 68 58 48 43 43 | *1,680 182 28 32 35 31
19 84 68 56 48 43 44| 1,450 169 79 30 34 27
20 76 68 55 47 42 44| 1,320 145 29 29 32 24
21 70 68 54 47 42 45| 1,220 123 *29 31 29 26
22 85 68 54 47 42 46| 1,100 109 29 28 *26 30
2 64 68 54 47 42 *47 943 89 28 26 27 35
24 78 68 53 48 42 49 784 76 28 %6 28 36
25 65 67 53 47 41 51 676 *69 31 29 27 32
26 61 67 53 47 41 52 *613 85 31 *28 28 32
27 58 66 53 46 41 54 566 63 34 28 32 27
28 55 66 52 46 41 56 515 59 34 28 32 28
29 55 66 s2 45 41 60 462 B2 32 28 31 *28
30 64 €6 52 44 - 63 408 125 40 27 29 29
31 74 - - 51 43 F-m-ne 66 [-----—-] 136 [-------- 26 30 |---—----
Total 3,468) 2,134| 1,815} 1,519| 1,242 1,421 30,978| 6,258| 1,385 962 | 1,153 917
Mean 112 71.1 58.5 49.0 42.8 45.8| 1,033 202 46,2 31.0 37.2 30.6
Cfsm| 0.441| 0.280| 0.230| 0.,193| 0.168| 0.180 4.07| 0.795| 0,182 0.122| 0.146| 0.120
In. 0.51 0.3 0.27 0.22| -0.18 0.21 4.54 0.92 0.20 0.14 0.17 0,13
Calendar year 1955: Max 2,010 Min 25 Mean 184 Cfsm 0.724 In. 9.83
Water year 1955-56: Max 2,650 Min 24 Mean 145 Cfsm 0.571 In. 7.80

Peak discharge (base, 900 cfs).--Apr. 15 (4 p.m.} 2,700 efs (15.95 ft).
scharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 4 to aApr. 12 (no gage-height record Apr. 4-10}.
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St. Louls Rlver at Scanlon, Minn.

Location.--Lat 46°42'12", long 92°25'07", in NWi sec. 30, T. 49 N., R. 16
s 5 s . , T ., R. w., ight
SBE?eEaiEoégmdﬁ;msgre%m grom 10wIe‘{ bridge on U‘: S. Highway 61 at Scanlon, O.Soﬁiiegdown-
nnesota Power & Light Co. powerplant, mlles upstream from Th
Reservolr and 3.2 wiles upstream from Midway River. 8 P * trom Thomsen

Drainage area.--3,430 sq mi, approximately.

Records available.--October 1909 to September 1915, Octob
T aroas rooor LR09 ko Se R tober 1950 to September 1956.

age.--Water-stage recorder, Datum of gage 1s 1,101.23 ft above mean sea level, datum
. . N of
pgggfplgﬁg' g{; 3289, tg S:pz‘;oagé %915, chairé’gage 3 mlles downstream, 50 ft below
s um about 42 ower. Oct. 1, 1950, to Aug. 4,
record at Thomson hydroelectric plant. ¢ ’ ° Aug. 4. 1953, powerplant

Average discharge.--9 years (1910-13, 1950-56), 2,538 cfs (unadjusted).

Extremes .--Maximum discharge durlng year, 21,400 cfs A
, 21, pr. 15 (gage height, 10.79 ft):
~ minim nlrgggl,lggf.lggz ggly 12 (gage helght, 2.30 ft). (esg g 79 1)
-15, -566: Maxlmum discharge, 25,100 cfs Apr. 16, 4
ft); minimum daily, 171 cfs Feb, 19, %912. P 1954 (gage helgnt, 11.78

Maximum discharge known, 40,700 cfs May 9, 1950 -
soth Hiphnay Sonarge kiow y 9, 1950 (gage height, 15.8 ft, from Minne

Remarks.--Records good. Duirnal fluctuation caused by powerplant upstream, Flow regu-

ated by Whiteface Reservolr and Boulder, Island, R:
capauity, Ban ace,Reseryol , Rice, and Fish Lakes (combined

Revisions (water years).--WSP 1337:

1911-12, drainage area (former site).

Rating tables, water year 1955-56 (gage height
in cubic feet per second

5 in feet, and discharge,
(Shifting-control method used Aug. 11-15)

Oct., 1 to Mar. 22 Mar., 23 to Sept. 30
3.2 1,060 2.4 450 5.0 4,100
3.5 1,380 2.8 730 7.0 8,730
4.0 2,040 3.2 1,110 11.0 22,200
4.0 2,200 _
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 1,660 1,540 1,570 1,350 1,250} *1,230 1,320 6,050 3,140 950 480 746
2 1,540 1,660 1,720 1,390 1,22 1,250 5 04 5,720 2,790 *940 510 636
3 1,400 1,670 1,750 1,320 1,230 1,270 1,810 5,650 2,560 '[54 573 601
4 1,520 1,500 1,710| *1,350 1,270 1,250 2,430 5,800 2,130 674 900 *815
5 1,940 1,460 1,480 1,350 1,340 1,220 4,800 5,610 2,000 730 864 622
8 2,020 1,580 1,560 1,370 1,290 1,22 8,080 5,380| *1,740 714 846 690
7 1,870 1,660 1,570 1,300 1,280 1,230 8,020 5,210 1,760 643 280 545
8 1,720 1,680 1,580 1,300 1,340 1,230 | ¥*6,430 4,810 1,780 504 873 601
9 1,600 1,830 1,570 1,310 1,350 1,220 5,820 4,750 1,710 850 920 538
10 1,450 1,760 1,510 1,320 1,350 1,220 6,500 4,350 1,500 568 837 552
11 1,430 1,790 1,540 1,340 1,350 1,230 8,150 4,560 1,480 566 828 706
12 1,500 1,660 1,450 1,340 1,350 1,200} 10,180 4,480 1,620 587 831 1,220
13 1,500 1,720 1,510 1,350 1,350 1,160| 13,400 4,620 1,500 587 *300 1,150
14 1,540 1,380 1,450 1,300 1,350 1,170]*16,700 €,030| 1,570 636 910 674
15 1,520 1,180 1,450 1,310 1,250 1,200( 19,700 6,880 1,440 898 754 850
16 1,510 1,190 1,480 1,380 1,240( 19,500 6,200 1,400 608 980 778
17 1,420 1,160 1,480 1,310 1,200 17,900 5,630 1,400 601 950 698
18 1,390| ¥*1,670 1,460 1,320 1,150| 1€,000 5,280 1,450 b:SB 819 643
13 1,560 1,720 1,380 1,310 1,120| 14,100 4,900 1,400 836 643 698
20 1,480 1,680 1,480 1,32 1,150 12,700 5,440 1,400, 594 857 629
21 1,440 1,570 1,460 1,270 1,260 2,000 5,339 1,260 698 629 629
22 1,350 1,830 1,440 1,220 1,260 %11,200 4,770 1,320 622 636 650
23 1,490 1,780 1,450 1,190 1,260( 10,200 4,350 1,280 601 698 666
24 *1,480 1,480 1,480 1,220 1,210 9,110 3,810 1,260 5801 615 714
25 1,350 1,520 1,520 1,280 1,210 8,020 3,030 1,210 584 601 €66
26 1,400 1,62 1,490 *1,270 1,230 7,510 2,560 1,180 259 Z‘gi ;3{2
27 1,340 1,550 1,450 1,340 1,280 7,350 2,000 1,200 59
28 T'550| 1,450{ 1,450 1.350 1,280 7,280 2,080 1,300 594 580 714
29 1,450 1,560 1,450 1,260 1,250 €,910 2,080 1,100 498 552 706
30 1,480 1,510 1,370 1,280 1,280 6,430 2,130 1,010 538 594 866
3 1,480F~-----~ 1,290 1,270 1,260 ------ -~ 2,780« vam— 531 B22F e
'Ddba'l 46,920 47,140} 46,530| 40,570 37,510| 37,940}1280,890| 142,150 47,890| 19,699 23,044| 20,847
Mean 1,510 1,570 1,500 1,310 1,290 1,220 9,380 4,590 1,600 835 743 695
(t) -125 ~345 -783 ~745 -839 -806| +2,521| +1,754 -601 -257 -36 -199
Adjusted for change in reservolr contents
Mean 1,385 1,225 717 565 451 414| 11,881 6,34 999 338 707 436
Cfem 0.404 0,357 0.209 0.165 0.131 0.121 3.46] 1.85 0.291 0.116 0,206 0.145
In. 0.47] 0.40 0.24/ 0.19 0.14 0.14 3.86] 2.13] 0.32 0.15 0.24 0.18
Observed AdJusted
Calendar year 1955:|Max 14,300 Min 682 Mean 2,090 |Mean 2,159 (Cfsm 0.8629In. 8.55
Water year 1955-56:|Max 19,700 Min 480 Mean 2,160 |Mean 2,123 Cfsm 0.619 In. 8.42

* Discharge measurement made on this day.
t Change In contents, equivalent in cublc feet per second, in Whiteface Reservoir and Boulder,
Island, Rice and Fish Lakes. Records furnished by Minnesota Power and Light Co.
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Amnicon Lake near South Range, Wis.

27

Location.--Lat 46°29100", long 92°04'05", in sec. 12, T. 46 N., R. 14 W., in northwest

corner of lake, 15 miles southwest of South Range.

Drainage area.--5 sq mi, approximately.

Records available.--August 1936 to September 1956 (fragmentary).

Gage.--Staff gage. Datum of gage is 1,188.00 ft above mean sea level (State Highway Com-
mission levels). Gage readings have been reduced to elevations above mean sea level,

Extremes.--Maximum elevation obseryed during year, 1,198.03 ft Apr. 18; minimum observed,

s .43 ft Sept. 12, 15, 26, 2

1936-56: Maximum elevation oBserved, 1,199.32 ft May 9, 1950; minimum

1,195.82 ft Oct. 28, 1948.

Remarks.--Lake has natural outlet. Lake was ice covered Nov. 14 to May 1.

Revislons (water years).--WSP 854: 1937.

Elevation, in feet, water year October 1955 to September 1956

observed,

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.86 - - - - - - 6.49 6.55
2 - 6.84 - - 7.33 6.89 - - -
3 6.90 - 6.96 - - - - - -
4 - - - - - - 6.59 6.53 -
5 6.86 6.82 - - 7.23 - - 6.53 6.53
[ 6.90 - - - - 6.78 - - -
7 z - - - - - 6.63 - -
8 6.88 6.96 - - - - 6.55 6.53
9 - - 6.97 6.97 7.13 6.83 - - -

10 6.86 - 5.94 - - - - - -

11 - - - - - - 6.59 6.57 -

12 6.82 6.96 - - 7.11 - - - 6.43

13 - - - - - 6.73 - - -

14 - - - 6.67 7.23 - - 6.59 - -

15 6.78 - - - - - - 6.53 6.43

16 - - - - 7.13 6.73 - - -

17 - - - - - - - - 6.51

18 6.76 - - 8.03 - - 6.59 6.57 -

19 7.04 7.04 - - 7.09 - - - 6.49

20 6.72 - - - - 6.65 - - -

21 - - - 7.49 - - 6.59 - 6.49
22 6.74 - - - - - - 6.53 -

23 - - - - 6.97 6.61 - - -

24 - - - - - - - - -

25 6.72 - - 7.43 - - 6.57 6.51 -

26 - 7.00 - - 6.93 - - - 6.43

21 - - - - - 6.63 - - -

28 6.70 - - 6.83 7.39 - - 6.49 - -

29 - - - - - - - 6.51 6.43

30 - - -1 e - 6.89 6.65 - - -

31 6.82 | -—-~—-] - - -~ f-=-=-q - P

Note.--Add 1,190 ft to obtain elevation above mean sea level.
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Bols Brule River at Brule, Wis.

Location.--Lat 46°32'15", long 91°85'45", in NWiSW: sec. 23, T. 47 N., R, 10 W., on
bank 1.4 miles southwest of Brule Post Office, 1.4 miles downstream from
Nebagamon Creek, and 1.7 miles upstream from Little Brule River.
Drainage area.--113 sq mi.

Records available.--October 1942 to September 1956.
dIscharge only, published in WSP 1307.

Gage.--Chain gage
Jatum of 1929.

Average discharge.

Extremes.~-Maximum discharge during year, 482 cfs Apr. 16 (gage height, 2.93 ft, from
graph based on gage readings); minimum daily, 115 cfs Mar, 22.

Prior to January 1943 monthly
read once daily. Datum of gage is 948.49 ft above mean sea level,

-~14 years, 177 cfs.

1942-

-56:

graph based on gage readlngs),
observed, 67 cfs Mar.

13, 1943

Remarks.-~Records good except those for periods of ice effect, which are fair.

Revisions (water years).--WSP 1207: Drainage area.

WSP 1337:

1943(M),

Maximum discharge, 1,520 cfs June 5, 1944 (gage height, 5.2 ft, from
from rating curve extended above 750 cfs: minimum

1944, 1945-50(M) .

Rating table, water year 1955-56, except perlods of ice efrect (gage

1.4 107 2.3 295
1.5 1z0 2.6 379
1.7 152 3.0 5086
2.0 219

helght, 1in feet, and discharge, in cubic feet per second)

Discharge, 1n cubic feet per sscond, water year October 1855 to September 1956

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 145 238 170 150 140 125 142 248 186 128 120 132
2 144 22t 170 150 140 129 T49 269 T8I 124 117 129
3 142 214 170 150 135 129 190 274 177 122 145 129
4 145 185 175 150 135 129 205 259 162 122 168 129
5 181 177 180 150 135 129 229 248 154 122 *195 135
6 205 191 180 145 140 132 238 238 *150 126 186 145
7 180 205 175 145 142 129 264 224 162 126 168 T4z
8 168 200 170 140 142 149 253 214 158 142 164 135
9 172 195 *168 140 128 135 243 209 158 138 164 135
10 164 200 165 140 138 132 248 205 154 132 156 132
11 160, 195 160 140 138 135 319 233 147 126 152 129
12 156 190 160 140 135 142 339 233 144 126 145 142
13 149 190 160 145 135 145 362 243 140 126 142 135
14 148 181 160 145 135 *140 428 *344 150 126 138 138
15 149 181, 180 150 135 145 446 328 150 126 135 142
15 145 185 155 152 135 145 479 285 147 138 135 *137
17 145 190 155 152 130 132 459 264 147 135 168 135
18 138 190 155 149 130 129 403 248 147 132 156 129
13 133 186 155 145 130 129 403 224 147 126 145 135
20 138 181 150, 140 130 2 403 214 137 135 135 132
21 138 177 150 140 130 126 397 200 137 142 129 132
2 *145 186 150 135 125 115 391 195 137 138 132 129
23 152 181 150 135 125 126 350 186 134 129 135 132
24 160 193 150 135 125 12 322 181 124 126 129 129
25 156 185 150 135 125 128 311 177 prry 123 129 129
26 152 180 150 140 125 126 306 172 130 123 129 129
27 149 170 150 145 125 126 295 181 162 123 132 129
28 143 170 150 *150 125 132 285 168 147 120 132 126
29 164 170 150 150 125 145 279 164 134 120 132 126
30 204 170 150 135 259 184 130 120 129 126
31 243F------- 150 138{~-----~-] L 120 132)-m e
Total] 4,935| 5,681 4,943| 4,478/ 3,848| 4,116] 9,397) 6,978] 4,457| 3,962| 4,474| 3,984
Mean 159 183 159 144 133 133 313 225 149 128 144 133
Cfam 1.41 1.87 1.41 1.27 1.18 1.18 2.77 1.99 1.32 1.13|  1.27 1.18
In. 1.62 1.87 1.63 1.47 1.27 1.35 3.09 2,30 1.47 1.30 1.47 1.31
Calendar year 1955: Max 379 Min 120 Mean 176 cfsm 1.56 In, 21.1¢
Water year 1955-56: Max 479 Min 115 Mean 167 Crsm 1.48 In. 20.15

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 18, 17, 25, 26,

Feb, 6, Feb, 12 to Mar. 1.

Nov. 28 to Jan. 15, Jan. 20to
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Bad River near Odanah, Wis.

Location.--Lat 46°29'15", long 90°41'45", in SEL sec. 2, T. 46 N., R. 3 W., at down-
stream end of center pler of Elm Hoist Bridge, 5.0 miles downstream from Potato
River, 8.5 miles south of Odanah, and 23 miles upstream from mouth.

Drainage area.--611 sq mi.
Records available.--July 1914 to November 1922, May 1948 to September 1956.

Gage.--Water-stage recorder. Altitude of gage is 680 ft (from river-profile map).
dr‘i:or to Nov. 11, 1922, water-stage recorder at site £ miles downstream at different
atum.

Average discharge.--16 years (1914-22, 1948-56), 643 cfs.

Extremes.--Maximum discharge during year, 5,500 cfs May 14 (gage height, 9.29 ft); mini-
man, 93 cfs Sept. 4 (gage height, 2.33 ft).
1914-22,1948-56: Maximum discharge, 16,500 cfs July 4, 1949 (gage height, 17.3 ft,
from floodmark); minimum, 50 ofs Nov. 29, 1948 (gage height, 2.02 ft).
Flood of June 24, 1946, reuched a stage of at least 22.2 £t (top of bridge sub-
merged ), from information by Indian Service.

Remarks.--Records good except those for periods of ice effect, which are fair.
Revisions (water years).--W3P 1207: Drainage area. WSP 1337: 192C.
Rating table, water year 1955-56, except periods of 1lce effect (gage

height, 1n feet, and discharge, In cublc feet per second)
(Shifting-control method used Apr. 5 to May 31)

2.3 109 4.0 900
2.5 170 5.0 1,520
2.7 250 6.0 2,300
3.0 385 7.0 3,240
3.5 620 8.4 4,740

Discharge, in cuble feet per second, water year October 1955 to September 1956

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

1 308| 1,940 450 350 250 170 320 703| 1,960 452 157 115
2 290| 71,2410 Y 350 750 170 B0 752| 1,450 385 147 109
3 286 | 1,100 440 350 240 170| 1,600| 1,010| 1,030 300 157 107
4 304 870 430 350 240 180 2,900 984 742 233 434 104
5 488 725 430 340 230 1801 4,110 858 570 193 960 134
6 725 670 420 340 230 180 3,480 747 457 181 *846 189
7 645 630 410 330 230 180| 4,060 660 *385 212 645 208
8 545 510 410 330 230 170| 3,090 580 322 635 858 178
9 457 615 410 320 230 70| 2,690 516 282 906 2,020 154
10 398 635 *403 310 230 170| 2,680 466 237 858 71,450 144
11 349 906 400 310 230 80| 3,120 470 197 610 1,210 129
12 318 900 400 300 230 180 | *#4,080 610 174 484 906 147
13 282 834 390 300 230 180| 3,850 746 144 466 655 160
14 259 681 390 300 220 180| 3,930| 4,730 25 448 488 200
15 250 650 390 300 220 180 3,980 *Z,080 525 390 385 *282
16 242 610 390 300 210 *1741 3,550| 2,590 660 367 313 282
17 754 585 380 300 200 180| 2,7401 1,760 605 344 318 259
18 304 700 380 300 200 180 2,080} 1,320 475 300 313 233
19 326 580 370 290 190 180{ 1,760| 1,060 408 254 282 237
20 308 850 360 290 190 190| 1,570 846 434 254 237 282
21 272 630 360 280 180 190| 1,530 725 358 208 282
22 *250 640 350 270 180 200| 1,510 625 408 197 250
23 286 681 350 260 180 200( 1,360 520 398 197 221
24 331 580 350 260 180 200( 1,190 444 367 189 197
25 318 530 350 250 170 200| 1,080 390 313 174 174
26 350 250 210 354 264 160 170
27 350 *251 230 354 304

28 350 250 240 331 326

29 350 250 250 ki3 250

30 350 250 260 774 197

31 350 250 270]- 1,410 170

Total 16,188 21,858 11,953| 9,181 6,050| 5,994| 67,588| 31 751| 14,732| 11,627

Mean 522 729 386 298 20 193| 2,253| 1,024 491 375

Cfsm| 0.854 1.19f 0.632| 0.484| 0.342| 0,316 3.69 1.68| 0.804| 0.614

In. 0.99 1.33 0.73 0,56 0,37 0,36 4.11 1.93 0.90 0.71

Calendar year 1955: Max 6,570 Min 117 Mean 694 Cfsm 1.14 In. 15.44

Water year 1955-56:

Max 4,730 Min 104 Mean 593 Cfsm 0,971 In. 13.21

Peak discharge (base, 3,000 cfs).--Oet. 30 (3:30 p.m.) 3,680 cfs (7.44 £t); Apr. 4 (11:30 p.m.
5,150 efs (8. t); Apr. 7 (8:30 p.m.) 4,490 cfs (8.37 ftf; Apr. 12 (9 a.m.i 4,240 cfs (8.15 ft);
May 14 (3 p.m.) 5,500 cfs (9.29 ft).

* Discharge measurement made on thls day,

Note.--Stage-discharge relation affected by ice Nov, 15, 16, 18-20, 25-27, Nov. 29 to Apr. 4 (no
gage-height record Dec. 19-29, Dec. 31 to Jan. 12, Jan. 14, 16-26, Feb. 8-10, 12-18, Feb. 20 %o
Mar, 15; discharge estimated on basis of 3 discharge measurements, weather records, powerplant
records, and records for nearby stations).
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White River near Ashland, Wis.

Location.--Lat 46°29!'50", long 90°54'15", in sec. 6, T. 46 N., R. 4 W., at downstream end
oI powerplant of Lake Superior District Power Co., 0.3 mile downstream from bridge on
State highway over dam and 4.5 mlles south of Ashland clty limits.

Dralnage area.--269 sq ml.
Records available.--May 1948 to September 1956.
Gage.--Chain gage read twice dally or more often when plant load 1s changed. Datum of

gage 1s 660.15 't above mean sea level, datum of 1929 (Lake Superior District Power
Co. benchmark).

Average dlscharge.--8 years, 337 cfs.

Extremes.--Maximum dilscharge durlng year, 2,060 cfs Apr. 3 {gage helght, 3 90 ft, from graph
based on gage readlings); minimum, 131 cfs June 17 (gage helght, 0.98 f
1948-56: Maxlimum dilscharge, 6 270 cfs July 1, 1953 (gage helght, 7 90 £t}; minimum,
3.1 cfs Apr. 28-30, 1949 (gage height 0.09 f£t).

Remarks .--Records good except those for perilods of ice effect, which are fair. Diurnal
fluctuation caused by powerplant at gage.

Discharge, in cublc feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 229 451 260 205 225 185 366 262 296 241 198 198
2 229 396| 290 230 190 210 700 268 Z69 200 179! 185
3 216 325 290 250 210 205( 1,170 299 215 200 189 185
4 229 308 255 215 210 205| 1,560 362 233 185 291 179
5 428 260 230 255 210 210| T,430 330 240 197 307 223
6 483 291 195 205 210 215( 1,330 286 189 192 *316 248
7 420 291 230 235 245 235 1,310 262 *198 241 247 238
8 376 291 260 225 220 165) 1,020 263 226 291 272 216
9 353 291 265 200 255 180 912 212 197 308 514 204
10 253 291 ¥260 200 710 215 884 257 215 265 238 185
11 260 321 220 195 235 215 878 244 197 241 493 192
12 254 391 210 255 230 215 947 308 198 230 415 229
13 192 357 210 195 235 180 804 308 214 194 344 210
14 235 334 220 250 220 215 771 1,050 246 247 266 198
15 198 262 255 200 225 *215 797| #7009 291 235 248 229
16 235 262 255 235 200 205 790 700 246 260 230 *229
17 204 174 250 225 185 200 745 586 244 241 248 198
18 235 255 245 230 225 215 669 498 233 248 291 192
19 229 306 220 225, 230 240 592 339 209 241 235 235
20 192 334 220 230 205 215 558 308 252 248 229 210
21 223 275 240 195 225 229 520 289 239 247 204 192
22 198 299 225 155 200 200 462 263 209 291 235 185
23 *229 299 260 180 220 240 371 238 179 291 216 210
24 216 155 240 225 210 225 348 212 137 247 229 185
25 235 186 230 205 230 225 325 232 226 204 210 204
26 223 247 235 235 200 260 299 208 227 210 192 185
27 229 299 230 190 220 265 263 Z19 252 223 192 185
28 216 236 235 *205 180 260 263 244 294 204 229 204
29 291 148 230 200 230 230 295 192 192 173
30 872 186 260 225|------~ 240 263 179| 204 185
31 525P------- 175 210f-==--=~ 240|-------- 185 204f---~ -
Total 8,707 8,522 7,400! 6,685 6,290 6,754| 21,642| 10,485 6,885 7,178 8,313| 6,088
Mean 281! 284 239 216 217 218 721 338 230 232 268 203
Cfsm 1.04 1.06| 0.888/ 0.803 0.807[ 0,810 2.68 1.26/ 0.855f 0.862[ 0.996] 0.755
In. 1.20| 1.18 1.02 0.92 0,87 0.93 2.99 1.45 0.95) 0.99 1.15 0.8¢
Calendar year 1955: Max 1,980 Min 149 Mean 314 Ccfsm 1.17 In. 15.82
Water year 1955-56: Max 1,560 Min 148 Mean 287 Cfsm 1.07 In., 14.49

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by 1ice Dec. 1 to Jan. 21, Jan. 23 to Mar. 31.
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Montreal River near Saxon, Wis.

Location.--Lat 46°32'45", long 90°24'05", in NWi sec. 23, T. 48 N., R. 49 W., on right
bank 2 miles upstream from mouth and 3.5 miles north of Saxon.

Drainage area.--281 sq mi.
Records available.--September 1938 to September 1956.

Gage.--Water-stage recorder. Altitude of gage 760 ft (from power company data).

Average discharge.--18 years, 348 cfs.

Extremes.--Maximum discharge during {ear, 3,160 cfs Apr. 11 (gage height, 5.20 ft}; mini-
,

mum, 10 cfs July 6, 7 (gage helght, 1.23 f£t). .
{938-56: Maximum discharge, 5,700 cfs July 18, 1942 (gage helght, 6.93 ft); mini-

mum, 2 cfs Sept. 21, Oct 8, 1939

Remarks.--Records good except those for periods of lce effect or no gage-height record,
ch are fair. Diurnal fluctuation caused by Saxon Falls powerplar.]t 1.5 miles up-
stream. Flow regulated by Glle Reservoir on West Branch Montreal River (capacity,
29,610 acre-ft).

Revisions (water years).--WSP 894: 1938-39. WSP 924: 1939-40. WSP 1307: 1948(M).

Rating table, water year 1955-56, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet, per second)

1.9 95 3.0 593

2.1 152 3.5 990

2.3 226 4.0 1,520

2.6 357 4.4 2,010

Discharge, in cuble feet per second, water year October 1955 to September 1956

Day Qct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 176 730 200 250 240 240 222 255 707 a210 199 199
2 166 508 Z10 750 240 240 315 264 31| a200 218 199
3 158 377 220 250 240 240 593 339 299 2200 214 195
4 166 303 220 240 240 240 | 1,580 348 226 a200 199 195
S 173 260 220 240 240 250 1,980 312 206 az40 281 218
6 173 247 220 240 240 250 | 1,780 272 *226 105 243 222
7 199 234 220 240 240 240 | 1,580 247 218 123 | *191 180
8 187 234 220 240 250 240 [ 1,320 222 206 2200 222 173
9 184 243 220 240 250 240| 1,280 243 206 a250 442 195
10 210 255 220 240 250 240 [ 1,320 230 218 | 12220 508 208
11 191 308 *226 240 250 240 | 1,380 247 170 362 210
12 176 326 230 240 250 240 | 1,760 286 al7o 214 210
13 184 316 230 240 250 240 | 1,390 290 alis 199 195
14 191 277 230 250 250 240 | 1,400 | 1,480 a2l0 191 247
15 206 247 230 250 250 *234 | 1,520 | 1,130 a220 180 *¥247
16 199 218 220 250 240 240 | 1,340 *737 2210 206 199
17 214 187 220 250 240 240 | 1,060 540 195 214 180
18 243 220 220 250 240 240 800 448 195 191 176
19 184 260 220 250 240 240 737 367 214 199 180
20 199 260 220 250 240 250 656 299 218 199 210
21 199 250 220 250 240 250 800 255 203 199 184
22 170 243 230 250 240 250 573 218 218 226 176
23 *191 230 230 250 240 250 515 218 239 218 176
24 203 200 240 250 240 240 436 234 214 176 176
25 239 210 240 250 240 240 393 203 173 187 176
26 214 210 240 230 377 214 162 199 195
27 240 210 367 234 195 199 187
28 240 206 357 226 195 226 170
29 240 203 330 218 180 210 170
30 240 199 290 187 176 173
31 240 195 |-------- 191 180 |-----—-
Total] 8,359 | 8,123| 7,016 7,297 | 28,252 | 12,188 | 7,376 | 6,082 | 7,068 5,819
Mean 270 271 228 235 942 393 246 196 228 194
cesm| 0.981| 0.964 [ 0.804 0.836 3.35 1.40 | 0.875| 0.€98 | 0.811 0.690
In. 1.11 1.08 0.93 0.97 3.74 1.61 0.98 0.80 0.94 0.77
Calendar year 1955 : Max 2,880 Min 159 Mean 360 Cfsm 1.28 In. 17.39
Water year 1955-56 : Max 1,980 Min 105 Mean 307 Cfsm 1.08 In. 14.87

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of recorded range in stage, generation at
Saxon Falls powerplant 1% miles upstream, and records for nearby stations.

Note.--Stage-discharge relation affected by ice Nov. 18-21, Nov. 23 to Mar. 26.
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Black River near Bessemer, Mich.

Location.--Lat 46°30'55", long 90°04'10", in SEX sec. 32, T. 48 N., R. 46 W., on right
bank 450 ft downs_tiream from bridge on county highway, 500 ft downstream from Powder
Mill Creek, and £4 miles north of Bessemer.

Drainage area.--202 sgq mi.
Records available.--October 1954 to September 1956.

Gage .--Water-stage recorder. Altitude of gage is 1,150 ft (from topographic map).

Extremes.--Maximum discharge during year, 2,240 cfs Apr. 12 (gage height, 6.36 ft): mini-
mum, 28 cfs Aug. 3 (gage height, 1.05 ft5 . gae et )i min
}954—5&3: Maximum discharge, 3,620 cfs Apr. 11, 1955 (gage height, 8.59 ft), from
rating curve extended above 2,200 cfs by logarithmic plotting; minimum, that of
Aug. 3, 1956; minimum gage helght, 1.00 ft June 29, 1955,

Remarks.--Records good except those for perlod of ice effect, which are fair. Some
ground water pumped from mines at Bessemer.

Rating table, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, in cubic feet, per second)
(Shifting control method used July 2 to Aug. 10, Sept. 24-30)

0.9 29 3.0 594
1.3 88 6.1 2,080
2.0 250
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 132 *716 195 130 88 58 122 415 1,140 48 37 53
2 130 554 190 130 86 56 228 516 737 50 *34 49
3 130 440 190 125 86 56 576 634 516 41 32 48
4 *162 350 190 125 86 54| 1,340 554 394 39 71 46
5 258 296 185 125 84 54| *1,410 516 296 38 155 53
6 293 270 185 *120 84 *54( *1,240 473 *229 *39 167 66
7 247 240 *185 120 84 54| 1,180 422 181 53 152 59
8 211 227 180 120 *82 54| 1,120 367 143 65 208 53
9 181 211 180 115 80 s2| 1,260 *334 118 80 430 49
10 160 221 175 115 78 52| 1,510 302 102 74 430 49
11 143 278 175 115 76 52| 1,760 324 85 62 343 49
12 132 287 170 110 76 s2| 2,080 451 81 53 253 58
13 118 261 165 110 74 s2| 1,810 566 73 52 186 65
14 112 232 165 110 72 52{ 1,910( 1,760 70 62 137 106
15 108 206 160 105 72 52| 1,760 T.260 66 64 102 102
16 104 210 160 105 70 50 1,510 845 64 62 98 102
17 106 215 160 105 68 50| 1,160 674 64 55 78 100
18 120 215 155 105 68 50 912 554 64 52 64 96
19 114 210 155 105 68 50 868 455 64 50 53 148
20 108 210 150 100 66 50 779 367 62 60 49
21 102 210 150 100 66 50 845 308 58 83 42 112
22 100 205 150 98 64 50 845 258 55 94 64 98
23 205 145 96 64 50 737 206 53 104 85 86
24 143 205 145 94 62 50 634 152 53 5 98 80
25 150 205 145 94 62 50 814 141 50 78 86 74
26 176 200 140 594 137 56 68 71 70
27 167 200 140 634 137 60 62 59 65
28 157 200 135 814 122 53 53 71 60
29 681 200 15 516 162 52 48 81 52
30 1,260 195 135 455 1,140 50 45 *65 48
31 bo--72 135|  88f---—--=|  90|--------] 1,660(------— 38 59 |-cvmeemn
Tota) 7,091 7,874| 5,025 31,023} 16,212 5,089 1,878| 3,860| 2,231
Mean 229 262 162 1,034 523 170 60.6 125 .
Cfsm 1.13 1.30| 0,802 5,12 2,59| 0.842| 0,300{ 0,619 0,368
In. 1.30 1.45 0.92 5.71 2,99 0.94 0.35 0.71 0.41
Calendar year 1955: Max 3,340 Min 38 Mean 266 Cfsm 1,32 In. 17.83
Water year 1955-56: Max 2,080 Min 32 Mean 239 cfsm 1,18 In. 16.09

Peak discharge (base, 1,500 cfs).--Apr. 5 (12:30 a.m.) 1,660 cfs (5,31 ft); Apr. 12 (3:30 a.m.)

2, cfs (6. 7 May 14 (8:30 a.m.) 1,930 cfs (5.82 ft); May 31 (11:30 a.m.) 1,760 cfs (5.51 ft)
* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Mar. 31.
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Presque Isle River at Marenisco, Mich.

Location.--Lat 46°22', long 89°41', in NWi sec. 21, T. 46 N., R. 43 W., on left bank a
%uarﬁer of a mile upstream from highway bridge in Marenisco and 2+ miles downstream
rom confluence of East and West Branches of Presgue Isle River.

Drainage area.--175 sq mi.

Records available.--February 1945 to September 1956.

Gage.--Water-stage recorder. Datum of gage is 1,489.30 ft above mean sea level, datum
of 1929 (levels by Michigan Department of Conservation). Prior to May 27, 1949, wire-
welght gage at site a quarter of a mile downstream at different datum.

Average discharge.--11 years, 186 cfs.

Extremes.--Maximum discharge during year, 648 cfs Apr. 12 (gage height, 6.35 ft); minimum,
cfs Sept. 4, 5 (gage height, 3,21 ft).
1945-56:  Maximum discharge, 2,670 cfs Apr. 21, 1952 (gage height, 9.90 ft); minimum
observed, 13 cfs Sept. 30, 1948 (gage height, 2.25 ft, site and datum then in use).

Remarks.--Records good except those for period of ice effect, which are fair.

Rating table, water year 1955-56, except perlod of lce effect (gage
helght, in feet, and discharge, in cublc feet per second)
Shifting-control method used Oct. 1-19, Apr. 10-24,
Aug. 22 to Sept. 30)

3.1 51
3.6 119
5.0 390
6.1 635
Discharge, In cuble feet per second, water year October 1955 to September 1956
Day| oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 72 *304 120 105 90 71 120 264] 379 126 68 62
2 74 258| 120 105 30| 72 Te0| 284, 336 124 *64 59
3 *78 199 120 105 90 72 *230 274 274 117 70| 56
4 78 165 120 105 90 71 350 368 229 106 210 53
s 96 143 120 105 90 71 400 346 199 94 379 *5%
[ 126 136 120 *105 90 *71 450 314 *177) *92 346 73
7 131 121, *120 105, 90 72 478 294 162] 102, 284 72
8 116 119) 120 105 *90 72 478 *274 146 144 252 70
9 97 116 120 105 90 74 500 252 134 168 294 62
10 87 116! 120 100 89 74 555 236 122 163 274 55
11 82 124 120 100 88 72 *588 254] 116 139) 256 54
12 77 131 120 100] 88 71 622 264 109 121 217 56
13 89| 129 115 100 87 70 822 274 100 138 175 66
14 83 128 115 100! 86 70| 599 434 T3 170 146 85
15 61 117 115 100 85 70, 566 489| 143 163 129 96
18 59 115) 115 100 83 71 *522 423 148| 141 131 102
17 60| TZ0] 115 100 82 72 457 357 144 124 121 102
18 63 120 110 100| 8l 73 423 325 133 106, 105 98
19 63 120 110| 105 79 74 401 304 133 108 90 124
20 60| 125 110 105 78 75 379 264 136 138 82 133
21 58 125 110 100 77 77 368 242] 136, 183 78| 113
22 ﬁ) 125 110 100 76 79 357 219) 124 195 97 98
23 59 125 115 98 75 80 346 201 155 T81 116 88
24 70 120 115 96 74 80 325 181 139 155 129 78
25 73 120 115 95 73 80 304 168| 124 131 114 72
26 81 120 110 94 72 80 304, 162 117| 116 97 66
27 87 115 110 93 72 80 314 150 143 113| 82 61
28 90 115 110 92 71 80 325 144 153 100, 75 58
29 188 120 110 92 70 80 314 70| 134 90 70 56
30 357 120 110 =) 86 284 260 129 81, 68 53
31 3LEr-- - 110 98|--------] 379|----=--- 14| 66)--------
TotaY 3,077 4,107| 3,570 2,339| 12,151 8,570 4,787 4,003 4,685 2,275
Mean 99.3| 137 115 75.5 405 276 160 129, 151 75.8
Cfsm| 0,567 0.783 0.657 0.431 2.31 1.58| 0.914| 0.737| 0.863] 0.433
In. 0.65 0.87 0,76 0.50 2,58 1.82 1.02] 0.85 0.99 0.48
Calendar year 1955: Max 1,060 Min 35 Mean 159 Cfsm 0,909 In. 12,30
Water year 1955-56: Max 622 Min 53 Mean 150 Cfsm 0,857 In. 11.69

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Apr. 6.
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Presque Isle River near Tula, Mich.

Location.--lat 46°33!, long 89°46!', in sec. 23, T. 48 N., R. 44 W., on downstream hand-
of bridge on State Highway 28, 2 miles east of Tula, 5 miles downstream from
Little Presque Isle River, and 7 miles southwest of Merrlweather.

Drainage area --260 sq mi.

Records avallable.--February 1845 to September 1956.

Cage --Wire-weight gage and crest-stage indlcator; gage read once dally. Datum of gage
s 1,299.66 ft above mean sea level, datum of 1929 (levels by Michigan Department of
Conservation). -

Average discharge.--11 years, 288 cfs.

Extremes.--Maximum discharge during year, 1,600 cfs Apr. 12 (gage height, 9.75 ft); mini-
mum observed, 66 cfs Sept. 4 (gage height, 4.68 ft).

1945-56: Maximum discharge, 4,200 cfs Apr. 30, 1951 (gage height, 13.55 ft); mini-

mum, 22 cfs Oct. 5, 6, 1948 %gage helght, 4.22 ft).

Remarks .--Records good except those for perlod of ice effect, which are fair.

Revisions (water years).--WSP 1387: 1945.

Rating tables, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 10 Apr. 11 to Sept. 30
4.7 64 4.6 53
5.0 117 5.0 120
8.0 900 6.0, 340
g.2 1,330 8.0 900
9.7 1,550
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day Oct. Nov. Dec. Jan. Feh. Mar. Apr. May June July Aug, Sept.
1 104 *730 160 120 96 78 120 468! 1,090 150 77 80
2 105 55| 180| 120 6 78 160, 510 ~300| 132 *72] 76
3 108 479 160 120 95 78 260 850 620 120 77 71
4 *128 350 1860 120 94 78 370 678 429 115 118 66
5 164 283 160 L 120" 94 78 580 850 316 113 370 *7
6 283 260 *160 120 94 *78 900 620 *253| 94 340 97
7 248 233 160 120 93 78 1,050 552, 213 99 316 107
8 213 273 155, 120 *93 78 1,100 *482 182 200 287 99
9 180 206 155 120 *92 78 1,200 416 164 235 340| 88
1o 142 203 150 *120 91 77 1, 300 390 145 237 340 79
11 122 233 150 120 91 76 | *1,330 377, 128| 184 294 72
12 113 248 150 115 91 5 1,450 429 116 *148 250 77
13 104 240 145 115 90 75 1,559 470 107 140] 209 85
14 93 230 140 115 88 76 1,450 706 100 166 166 128
15 87 196 140 115 87 76 1, 350 960 120 160 140 150
16 84 162 140 118 86 77| *1,210 900 138| 154] 136 150
17 85 140 135 115 84 78 1,020 735 135 134 136 152
18 94 150 130 115 83 80 870 808 132) 115 124 136
19 98 155 130 115 82 80 780 496 128 107 110 176
20 96 160 130 110 81 80 720 420| 130 128| 95 204
21 89 160 130 110 81 82 720 352 130 182 87 178
22 85 165 130 110 80 82 740| 308 124 220 109 154
23 105 165 130 110 80 82 750 270 140 215 156 135
24 126 170 130 105 79 83 678 239 130f 184 170 116
25 145 170 125 100 8 83 636 213 124 158 156 106
26 159 170 125 100 78 83 622 200 120 132 130 95
27 169 185 120 99 78 83 636 190 138 122 109 85
28 164 160 120 98 78 84 664 180 162 113 118 79
29 273 160 120 98 78 85 620 87 148 100 118 75
30 840 160 120 90 524 429 154 90| 100 71
31 BI2f-- - -- 120 L E—— 930|-------- 87, 87}--------
Totall 5,598 7,172 4,340 3,474 2,511 2,484 25,360 15,013 6,916 4,534 5,337 3,259
Mean 181 239 140 112 86.6 80.1 845 484 231 146 172 109
Cfsm{ 0.696 0.919 0.538 0.431 0.333 0.308 3,25 1.88 0.884 0.562 0.662 0.419
In. 0.80 1.03 0.62 0.50 0.36 0.36 3.63 2.1 0.9 0.65 0.76] 0.47
Calendar year 1955: Max 2,550 Min 32 Mean 255 cfsm 0.981 In. 13.35
Water year 1955-56: Max 1,550 Min B8 Mean 235 Cfsm 0.908 In. 12.31

* Discharge measurement made on this day.
Note.--Stage-discharge relatlon affected by lce Nov. 18 to Apr. 10. No gage-helght record Sundays
and holidays; discharge interpolated.
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Iron River near White Plne, Mich.

Location.--Lat 46°46'25", long 89°34155", in SE{NW} sec. 36, T. 51 N., R. 42 W., on
right bank 30 ft downstream from logging bridge, 1y miles north of White Pine, 3 miles
downstream from West Branch Iron River, and 47 miles upstream from mouth.

Drainage area.--100 sq mi.
Records avallable.--April 1952 to September 1956.

Gage.--Water-stage recorder. Datum of gage 1s 730.52 ft above mean sea level, datum of
929 (levels by Michlgan Department of Conservation).

Extremes.--Maximum discharge during year, 2,660 cfs May 14 (gage helght, 5.29 ft); mini-
mum, 5.6 cfs Aug. 20, 21 (gage height, 95 ft
1952-56: Maximum discharge 7,900 cfs Apr. 19 1952 (gage height, 7.27 ft), from
rating curve extended above 3 900 cf's by 1ogarithmic plotting; minimum, 2.7 cfs Nov. 7,
1953, Aug. 19-22, 1954 (gage helght, 1.91 ft).

Remarks.--Records falr.

Ratlng table, water year 1955-56, except perlod of ice effect (gage
helght, in feet, and discharge, in cublc feet per second)

1.9 4.2 3.5 425
2.0 8.0 4.0 765
2.1 17 4.5 1,350
2.5 85 4.8 1,800
3.0 220

Dlscharge, 1n cuble feet per second, water year October 1955 to September 1956

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

1 51 *294 125 54 34 24 70 262 100 37 *8.0| 16

2 46 188 15 52 33 24 200 510 L3 29 8.0] 13

3 46 138 125 51 33 24 550 625 68 24 9.2 12

4 85 120 125 49 33 24| 1,100 400 45 20 17 13

5 *114 105 125 48 33 *24 | *1,390 300 35 16 24 *15

[ 163 96 125 47 32 23 *912 240 *29 17 18 46

7 112 92 *120 46 32 23 *662 200 26 22 14 56

8 85 9z 120 45 *32 23 648 170 24 49 17 35

9 64 103 120 45 31 22 733 *170 22 161 24 23
10 52 112 115 *44 31 22 832 160 20| 132 24 17
11 45 127 115 43 31 22 1,170 155 19 *40 17 15
12 38 146 110 43 30 21 1,380 152 18 25 14 *14
13 35 157 105 42 30 z1 841 166 17 20 11 14
14 34 146 105 41 29 21 1,170 1,780 17 18 9.9 32
15 32 124 98 41 29 21 881 B1Z 16 16 8.6 42
16 35 124 94 40 29 21 540 375 17 15 8.0 34
17 204 125 90 39 28 21 400 244 18 15 8.0 26
18 266 130 85 39 28 21 298 188 19 14 7.4 23
19 150 130 82 38 27 21 344 149 20 14 6.9 49
20 100 130 78 38 27 21 375 107 20 18 8.0 59
21 82 130 75 37 27 21 360 77 19 19 6.4 40
22 70 130 72 37 26 22 350 66 18 19 12 30
23 112 130 69 37 26 22 330 61 20 17 22 24
24 163 130 66 36 26 22 300 52 17 16 22 22
25 166 130 84 36 25 23 280 46 17 15 16 18
26 138 130 63 23 270 49 17 14 12 17
27 117 130 61 24 290 46 22 12 11 14
28 107 130 60 25 270 49 32 10 29 12
29 1,090 125 58 28 250 58 30 9 52 9.9
30 1,390 125 56 31 227 74 32 8.5| %5 9.2
31 5T0f-- ---- 55 40 |-------- 89 |-----nm- 8 20 f------e-
Total 5,702 3,971 2,886 1,275 842 725 | 17,423 7,832 868 849.5 497.4 750.1
Mean 184 132 93.1 41.1 29.0 23.4 581 253 28.9 27.4 16.0 25.0
Cfsm 1.84 1.32 0.931 0.411 0.290 0.234 5.81 2.53 0.289 0.274 0,160 | 0.250
In. 2.12 1.47 1.07 0.47 0.31 0.27 6.48 2.92 0.32 0.32 0.18 0.28
Calendar year 1955: Max 2,710 Min 4.2 Mean 158 Cfsm 1.58 In., 21.46
Water year 1955-56: Max 1,780 Min 6.0 Mean 119 Cfsm 1.19 In. 18.21

Peak discharge (base, 1,500 cfs).--Oct. 29 (9 p.m.) 2,480 cfs (5.20 ft); Apr. 4 (12 p.m.} 1,670
cfs (472 ft); Apr. 12 (1 a.m.) 1,990 cfs (4,92 ft); May 14 (11:30 a.m.) 2,660 cfs (5.29 ft).

* Discharge measursment made on this day.

Note.--Stage~discharge relation affected by ice Nov. 17 to Apr, 4. Doubtful gage-helght record
oct. 10-12, 19-22, Apr. 21-29, May 4-11, June 4-23, 29, 30, July 4, 11-31, Sept. 1-5, 9-12; dis-
charge computed on basis of weather records, records for nearby statlons, and appearance of
recorder rchart.
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Middle Branch Ontonagon River near Paulding, Mich.

Location.--Lat 46°21'30", long 89°04'40", in sec. 29, T. 46 N., R. 38 W., on right bank
downstream from highway bridge, 23 miles upstream from Bond Falls Reservoir, and
52 miles southeast of Paulding.

Drainage area.--About 175 sq mi.
Records avallable.--June 1942 to September 1956.

Gage.--Water-stage recorder. Datum of gage 1s 1,485.66 ft above mean sea level, datum of
929 (levels by Michigan Department of Conservation). Prior to Sept. 28, 1942, refer-
ence point on downstream side of bridge at same datum.

Average discharge.--14 years, 181 cfs.

Extremes.--Maximum discharge during year, 572 cfs May 31 (gage height, 6.08 ft); minimum,
53 cfs Nov. 17 (gage height, 3.13 ft), result of freezeup.
1942-56: Maximum discharge, 2,050 cfs Apr. 30, 1951 (gage helght, 10.0 ft, from
high-water mark); minimum, 27 cfs Nov. 22, 1946 (result of freezeup); minimum gage
helght, 2.96 ft Nov. 26, 1942 (result of freezeup).

Remarks.--Records good except those for periods of ice effect or no gage-height record,

which are fair.

Rating table, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

3.5 :1e]
4.0 134
5.0 316
6.1 572
Discharge, in cublc feet per second, water year October 1955 to September 1856
Day Oct. Nov, Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 105 206 140 110 105 87 110 227 533 166 108 101
2 114 177 T40 TI0 T05 *87 135 *236 2% 157 108 102
3 *115 158 140 *105 *105 87 *231 286 336 139 *110 104
4 114 145 140 105 105 87 346 286 287 126 170 107
5 127 139 140 105 105 87 326 258 236 120 260 *107
6 145 137 140 105 105 87 *3086 249 *213 118 240 127
7 131 134 140 105 105 87 316 229 191 116 210 123
8 124 134 *140 105 105 87 326 213 188 199 170 112
9 119 131 140 105 105 87 356 199 170 400 180 106
10 114 131 140 105 108 87 378 200 154 *3 160 101
11 110 134 140 105 105 87 412 217 142 267 145 100
12 110 134 135 105 105 87 448 248 130 336 130 105
13 107 130 135 105 105 87 6 236 123 286 120 110
14 107 128 135 105 105 87 412 326 249 115 123
15 106 126 130 105 105 87 389 356 227 220 110 124
16 108 119 130 105 105 88 367 316 208 204 105 127
17 116 100 125 105 100 88 *336 286 184 188 108 131
18 120 135 125 105 100 88 306 267 195 168 100 130
19 118 135 120 105 98 88 296 249 177 159 98 163
20 113 135 120 105 97 88 286 226 186 181 EL 164
21 109 135 120 105 96 88 276 211 168 204 100 144
22 106 135 120 105 94 88 267 195 159 1385 120 133
23 108 135 120 105 92 88 249 181 179 173 147 128
24 124 135 120 105 91 88 235 168 154 159 130 120
25 128 140 120 105 80 89 224 155 147 145 118 116
26 130 140 120 90 220 152 139 137 108 113
27 127 140 115 90 240 168 197 142 106 110
28 123 140 115 91 286 157 200 134 107 108
29 215 140 115 92 267 152 182 124 108 102
30 296 140 115 95 240 428 182 119 105 101
51 | *ESp------| 110 200 |-------- 589 |------—- 14| 105
Totall 4,038| 4,149| 3,985| 3,265| 2,890 2,744 9,022| 7,633| 6,141] s5,791| 4,104] 3,542
Mean 130 138 129 105 98.7 88.5 301 246 205 187 132 118
Cfsm 0.743 0.789 0,737 0,800 0,570 0.506 1.72 1.41 1.17 1.07 0,754 0.874
In. 0.86 0.88 0.85 0.69 0.61 0.58 1.92 1.63 1.30 1.23 Q.87 0,75
Calendar year 1955: Max 910 Min 90 Mean 168 Cfsm 0,360 In. 13,03
Water year 1955-56: Max 559 Min 87 Mean 157 Cfsm 0,897 In. 12.17

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by lce Nov. 18 to Apr. 2. No gage-height record
Aug, 3-22; discharge estimated on ba2sis of weather records, recorded range 1n stage, and records
for nearby statlons.
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Bond Falls Canal near Paulding, Mich.

Location.--Lat 46°24110", long 89°09'00", in sec. 11, T. 46 N., R. 39 W., on left bank
upstream from intake to pipeline No. 2, 1.4 miles southeast of Paulding, and
1.5 miles downstream from Bond Falls Reservoir on Middle Branch Ontonagon River.

Records available.--July 1942 to September 1956.

Gage.--Staff gage and concrete control; gage read once daily. Datum of gage is 1,444.59
t above mean sea level., datum of 1929,

Average discharge.--14 years, 132 cfs.

Extremes.--Maximum discharge during year, 360 cfs Sept. 13 (gage height, 3.12 ft, com-
puted on the basis of gate openings); minimum, 3.4 cfs Apr. 4-14 (gage height, 0.18 ft).
1942-56: Maximum discharge, 362 cfs Aug. 27, 1947 (gage height, 3.13 ft, from graph
based on gage readings); minimum, 2.5 cfs Nov 3, 4, 11, 12, 1943; minimum gage height,
-1.25 ft May 29, 1943 (two drain holes in weir open and canal gate closed).

Remarks.--Records excellent except those for periods of ice effect, which are good, and
those below 20 cfs, which are fair. Canal diverts water from Bond Falls Reservolr to
South Branch Ontonagon River; water is used for power production at Victoria Dam near

ockland.

Rating table, water year 1955-56, except periods of lce effect (gage
height, in feet, and discharge, in cubic feet per second)

0.1 1.3 1.0 56
.2 4.0 1.5 108
.3 7.8 2.0 172
.5 18 3.2 376

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec., Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 19 5.9 172 226 258 171 122 4.0 8.7 150 274 224
2 19 5.9 172 226 272 169 | 122 .0 8.7 73 z74 222
3 *19 6.3 171 226 *275 168 50 4.0 9.2 82 *270 221
4 19 59 171 226 275 158 3.4 4.0 8.7 125 270 231
5 65 108 171 226 275 152 3.2 4.8 9.2 125 268 270
6 71 108 185 226 275 145 3.4 5.5 9.2 152 268 270
7 18 108 201 224 270 145 3.4 5.5 9.2 183 214 270
8 18 108 175 224 270 145 3.4 5.5 9.2 183 182 268
9 18 108 153 222 276 145 3.4 5.5 9.2 84 182 267
10 80 108 152 *232 286 145 3.4 5.5 9.2 1 116 265
11 120 108 152 250 285 145 3.4 5.9 9.2 69 176 265
12 120 108 150 23 287 140 3.4 5.9 9.2 178 176 265
13 120 108 150 219 300 140 3.4 5.9 9.2 259 175 293
14 96 108 150 208 310 126 3.4 5.9 62 286 175 265
15 72 108 150 195 310 120 3.7 5.5| 182 z885 175 265
16 72 108 145 195 314 120 4.0 5.5| 200 286 207 292
17 72 108 145 195 310 120 4.0 5.5| 200 284 232 314
18 39 108 145 190 310 120 4,0 5.5| 200 284 230 314
19 6.3 108 145 192 310 120 4.0 5.5| 235 282 229 302
20 6.3 108 150 190 305 120 4.0 6.3 258 282 229 255
21 5.9| 108 165 190 300 120 4.0 6.7] 258 282 229 224
44 5.9| 108 165 180 280 120 4.0 6.7| 258 282 229 198
23 47 108 165 190 262 120 4,0 6.7| 2s8 282 229 196
24 88 108 169 195 262 120 4.0 6.7| 258 282 229 156
25 79 108 165 198 256 120 4.0 7.0 258 282 227 196
26 69 108 165 198 240 122 4.0 7.0 268 280 227 212
27 69 108 180 200 210 120 4.0 7.8| T2 280 226 221
28 77 135 201 198 172 122 4.0 8.3| 126 279 226 221
29 34 172 212 201 169 122 4.0 83| 280 277 226 219
30 6.3 172 226 122 4.0 8.3| 258 275 226 218
31 6.3~~~ k133 122 |-~ 8.3 |- 275 224 |--------
Totalll,557.0(3,040.1 5,244 | 6,506 | 7,924| 4,144| 395.1| 187.5]3,799.1| 6,740| 6,820] 7,439
Mean 0.2 101 169 210 273 134 13,2 6,05 127 217 220 248
Cfam - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 318 Min 5.9 Mean 153 Cfsm - In, -
Water year 1955-56: Max 314 Min 3.4 Mean 147 Cfsm - In.

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec. 12-23, 25-27, Jan. 16-18, 20-24, 27, Feb, 3-8,
11-15, 17-21, Mar. 15-25.
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Bond Falls Reservolr near Paulding, Mich.
Location.--Iat 46°24129", long 89°07142", in SWt sec. 1, T. 46 N., R. 39 W., at Bond Falls
Dam on Middle Branch Ontonagon River, 2i mlles east of Paulding.
Drainage area.--About 210 sq mi.
Records available.--October 1950 to September 1956.

Gage.--Staff gage read once daily. Datum of gage 1s 1,335.59 ft above mean sea level,
datum of 1929,

Remarks.--Reservolr is formed by earth-fill and concrete dam with one taintor gate; dam
completed in 1937, Usable capacity, 1,730,000,000 cu ft between gage heights of 121 ft
{maximum drawdown) and 141 ft (full pond). Dead storage unknown. Water diverted to
South Branch Ontonagon River through Bond Falls Canal; water used for power production
at Victorla Dam near Rockland.

Cooperation.--Gage-height record furnished by Upper Peninsula Power Co.

Month-end gage height and contents, water year October 1355 to September 1956

. Contents Change in contents
Date GE%E helght | (y11110ns of (millions of
feet)t cubic feet) cubic feet)
Sept.30.iiiiiinineinnes vees 131,44 884 -

oct. .. 1,080 +196
Nov. 1,160 + 80
Dec, 989 -171
Calendar year 1955 - -581
Jan, 651 -338
Feb. 168 -485
Mar, 52 ~-114
Apr. 849 +797
May 1,450 +601
June 1,580 +130
July 1,430 -150
Aug. 1,110 -320
Sept. 725 -385
Water year 1955-56......+ - - -159

t Gage height at about 8:30 a.m.
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Middle Branch Ontonagon River near Trout Creek, Mich.

Location.--Lat 46°28'45", long 89°05'25", in sec, 8, T. 47 N., R. 38 W., on right bank
R mile upstream from State Highway 28, 37 miles west of village of Trout Creek, and
63 miles downstream from Bond Falls Reservoir,

Drainage area.--About 225 sq mi.
Records available.--June 1942 to September 18956.

Datum of gage is 1,132.03 ft above mean sea level, datum of

Gage.--Water-stage recorder.
Prior to Nov. 4, 1942, staff gage

929 (levels by Michigan Department of Conservatilon).
at same site and datum.

Average discharge.--14 years, 87.8 cfs.

Extremes.--Maximum discharge during year, 162 cfs July 8 (gage height, 2.21 ft); minimum,
¢Ts Jan. 13 (gage height, 1.56 ft), but may have been less durlng periods of no gage-
height record.
1942-56: Maximum discharge, 1,750 c¢fs Nov. 7, 1951 (gage height, 5.05 ft); minimum,
14 cfs sometime duri period Jan. 23 to Feb. 13, 1947 (gage height, 1.14 ft, from re-
corded range in stage), caused by temporary lce jams upstream.

Remarks .--Records excellent except those for perlods of no gage-helght record, which are
good. Flow regulated by Bond Falls Reservoir (see preceding page). Diversion to South
Branch Ontonagon River by Bond Falls Canal (see p. 37).

Rating tables, water year 1955-56, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1-28 Oct. 29 to Sept. 30

1.6 38 1.6 41

1.7 52 1.8 72

2.0 114
Discharge, in cublc feet per second, water year October 1955 to September 1956

Day Ock. Nov. Dec, Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 48 53 50 50 48 48 50 49 63 €1 58 53
2 49 52| 50 50| 8] *Z3| 59 *56 64 59 58 49
3 *49 52 50 *50 *48 49 81, 55 63 58 *59 48
4 48 2| 50 50 48 48 84 53 61 58 €6 48
5 49 2 50 50 48 49 7z 52 59 Sé] €1 *50
€ 48 2 50 50 48 49 €3 52 *59 58 59 50
7 48 52 50 50 48 49 €6 50 59 59 58 48
8 48 52 *50 49 48 49 €3 50 59 101 63 48
9 ﬂ« 2 b50 50 48 b49 €3 50 58 107 €1 48
10 46 52 52 b50 49 b49 59 50 58 *72 59 48
11 46 2 49 b50 49 b49 59 53 58 €4 58 48
1z 46 2) Z b50 49 b49 59 53 58 €l 56 48
13 48 52 50 46 48 b49 55 58 58| 59 56| 49
14 48 2 50 50 48 b49 53 80| 59 59 56 50
15 48 52 50 50 48 b49 53 61 58 56 49
16 48 52 50 50 b48 b49 55 55 59 58 58 48
17 438 b52 50 50 49 49 53 55 61 58 58 50
18 48 53 50 50 48 49 52 53 59 58 56 52
19 48 52 50 50 48 49 55 52 59 58 56 56
20 48 52 50 50 b48 48 *55 50 59 59 58 50
21 48 52 50 50 48 49 56 50 58 61 58 49
2 48 53 50 S50 b48 49 55 50 58 59 63 49
23 48 52 50 49 b48 49 55 50 58 58 €1 48
24 49 52 50 49 48 49 52 50 58 58 59 48
25 49 52 50 49 48 49 52 50 56 58 58 48
26 49 52 50
27 49 b52 50
28 49 bS1 50
29 70 bS50 50
30 59| B30 50
31 *S5F-- -- - 50
Total 1,528 1,558 1,553
Mean 49.3 51.9 50,1
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 615 Min 46 Mean 70,9 cfsm - In., -
Water year 1955-56: Max 107 Min 46 Mean 53.3 cfsm - In., -

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice,

Note.--No gage-height record Dec. 1-8, Dec. 13 to Jan, 3, Jan, 15 to Feb, 3; discharge estimated
on basis of weather records and records of released flow from Bond Falls Dam,

465752 O-58—4¢
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East Branch Ontonagon River near Mass, Mich.

Location.--Lat 46°41'20", long 89°041'20", on line between secs. 32 and 33, T. 50 N., R.
~, on right bank 700 ft downstream from highway bridge, 1,000 ft downstream from
Adventure Creek, 5 miles south of Mass, and 63 milles upstream from mouth.

Drainage area.--265 sg mi.
Records available.--July 1942 to September 1956.

Gage.--Water-stage recorder. Datum of gage 1s 873.55 ft above mean sea level, datum of
929 (levels by Michigan Department of Conservation). -Prior to Oct. 1, 1949, wire-
welght gage at bridge 700 ft upstream at same datum.

Average discharge.--14 years, 270 cfs.

Extremes.--Maximum discharge during year, 1,970 cfs Apr. 4 (gage height, 7.75 ft); minimum,
¢fs Aug. 20 (gage height, 3.48 ft}.
1942-56: Maximum discharge, 4,590 cfs July 1, 1953 (gage helght, 10.57 ft); minimum,
iiso cfs )Aug. 25, 1948 (gage height, 3.55 ft, from graph based on gage readings, site then
n usej.

Remarks.--Records excellent except those for period of lce effect, which are fair.

Rating table, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

3.4 92 6.0 920

4.0 212 7.4 1,700

5.0 500

Discharge, in cublc feet per second, water year October 1955 to September 1956

Day| Oct. Nov. Dec. Jan. Feb., Mar. Apr. May June July Aug. Sept.
1 154 361 200 175 145 120 180 289 542 278 113 166
2 154 276 200 175 145 125 450 445 b 261 109 146
3 *166 234 200 175 145 125 500 518 271 214 118 135
4 205 212 200 170 145 125 1,700 416 222 181 175 127
5 246 195 200 170 145 *125| *1,400 352 193 156 236 *135
6 258 193 200 170 145 125 945 310 *177 148 219 179
7 226 193 200 170 *145 125 870 278 170 148 179 195
8 229 183 200 170 145 120 870 251 165 264 162 177
9 224 207 *200 *170 145 120 870 236 160 758 217 158
10 193 226 195 170 140 120 825 *226 155 *7T 200 144
11 175 248 195 165 140 120 870 248 148 466 164 136
12 160 219 195 165 140 120 870 291 140 349 142 133
13 154 214 195 165 140 120 650 308 136 266 129 136
14 152 210 190 165 140 120 610| 1,400 133 219 120 179
15 150 190 190 165 140 120 542 848 140 186 114 188
16 148 193 190 165 135 120 483 535 162 173 113 177
17 168 195 190 165 135 120 449 449 160} 166 113 166
18 185 195 190 165 135 125 400 3%5’ 1682 152 113 166
19 185 185 190 165 135 125 466 S 170 140 108 248
20 181 200 190 160 135 125 449 278 166 144 107] 281
21 170 205 185 160 130 130 483 248 156 175 111 229
22 160 210 185 130 432 224 150 205 200 190
23 188 210 185 130 370 200 173 181 316 173
24 22 210 185 125 326 181 154 164 278 160
25 244 210 185 130 316 173 146 164 219 152
26 236 205 180 130 316 170 146 158 170 144
27 212 200 180 130 349 177 138 158 146 136
28 190 200 180 135 388 188 222 142 158 131
29 543 200 180 135 358 184 188 133 248 125
30 735 200 180 140 308 296 214 125 248 123
31 *500----- - 175 145(--------] 650 |- =-am-- *120 205 |---=- ==
Total 7,140 6,399\ 5,910| 5,030| 3,935 3,905| 18,445( 11,071| 5,686 7,108| 5,251| 4,935
Mean 230 213 191 162 136 126 815 357 130 229 169 164
Cfsm| 0.868| 0.804| 0.721| 0.611] 0.513| 0.475 2.32 1.35/ 0.717| o.864] o0.638| o0.618
In. 1,00 0.90 0.83 0.70 0.55 0,55 2,59 1.56 0.80 1.00 0.74 0.69
Calendar year 1955: Max 1,760 Min 109 Mean 251 cfsm 0,947 In. 12.83
Water year 1955-56: Max 1,700 Min 107 Mean 232 cfsm 0,875 In. 11,91

( Peak discharge (base, 1,400 cfs).--Apr. 4 (10 p.m.) 1,970 cfs (7.75 ft); May 14 (2 p.m.) 1,640 cfs
7.31 Tt). ~

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov, 17 to Apr. 3.



STREAMS TRIBUTARY TO LAKE SUPERIOR 41
Middle Branch Ontonagon River near Rockland, Mich.

Location.--Lat 46°42105", long 89°09!'40", in sec. 27, T. 50 N., R. 39 W., on doyimstr'ea.m
sIde of bridge on U. S. Highway 45, 300 ft downstream from East Branch and 23 miles
southeast of Rockland.

Drainage area.--670 sq mi, approximately.
Records available.-~July 1942 to September 1956.

Gage.--Wire-welght gage and crest-stage indicator; gage read once daily. Datum of gage is
61.1 ft above mean sea level, datum of 1929.

Average discharge.-~14 years, 562 cfs,

Extremes,--Maximum discharge observed during year, 6,020 cfs Apr. 4 (gage height, 10.08

7 minimum observed, 196 cfs Aug. 19 (gage height, 4.70 ft).

1942-56: Maximum discharge, 27,000 cfs Aug. 22, 1942 (gage height, 21.2 ft, from
floodmarks), from rating curve extended above 7,500 cfs on basis of slope-area determi-
nations of peak flow; minimum observed, 157 cfs Dec. 1, 1948; minimum gage height ob-
served, 4.39 ft Aug. 13, 1942.

Remarks.~-Records good except those for periods of ice effect or shifting control, which
are fair. Flow regulated by Bond Falls Reéservoir (see p.38 ). Diversion to South
Branch Ontonagon River by Bond Falls Canal (see p. 37).

Rating tables, water year 1955-56, except period of ice effect or shifting
control (gage height, in feet, and discharge, in cubic feet per second)

Oct, 1 to Apr. 2 Apr. 3 to Sept. 30
4.9 224 6.0 870 4.7 196 6.0 910
5.2 330 7.0 1,860 5.0 284 7.0 1,860
5.5 495 5.5 532 9.9 5,720
Discharge, 1in cublc feet per second, water year October 1955 to September 1956
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 288 710 430 350 290 250 375 453 982 420 *223 284
2 296 *534 440 350 290 *250( 1,530| 1,250 i 366 215 250
3 309 435 450 350 290 250 3,080 1,090 442 311 235 235
4 360 396 450 340 290 250 5,720 766 366 270 288 226
5 *380 365 450 340 290 250| *3,890 630 322 244 366 299
6 465 375 450 330 290 250 *2,090 539 *307 257 326 *295
7 396 391 450 330 *290 245 1,970 448 292 270 288 299
8 380 380 *450 330 285 240 1,800 390 277 990 274 270
9 370 441 450 *330 285 240 1,640 380 277 2,830 380 247
10 326 435 450 330 285 240 1,440 *366 264 1,200 331 232
11 309 554 450 330 280 235 1,590 371 250 *582 284 226
12 281 471 440 330 275 235 1,640 489 250 507 253 220
13 292 453 430 330 275 235 1,130 532 241 390 235 218
14 284 447 420 330 270 235 1,140 4,730 244 340 223 292
15 217 400 420 330 270 235 1,020 2,820 247 307 218 307
16 277 386 410 330 270 235 926 1,030 292 284 220 288
17 301 390 410 330 270 240 862 790 264 274 220 281
18 350 390 400 320 270 240 758 645 277 260 220 257
19 345 400 390 320 265 240 958 580 274 235 196 712
20 326 400 390 320 260 240 950 470 267 267 708 513
21 301 410 380 310 260 240 1,010 404 253 307 208 362
22 292 420 370 305 255 240 870 371 241 344 344 303
23 330 420 360 300 255 240 690 331 314 303 566 267
24 424 42 360 295 250 240 580 307 253 322 pry) 253
25 483 420 360 290 250 240 593 292 235 303 344 247
26 588 420 360 290 250 240 552 295 241 290 303 235
27 465 410 360 290 250 240 615 307 318 284 267 232
28 396 410 360 290 250 240 668 307 331 257 303 226
29 1,310 420 360 290 250 245 586 295 299 244 414 215
30 1,800 420 360 290~ -—~~"- 250 489 501 366 226 366 213
31 T80 ------- 350 290} --—--- 252 [------- - 1,250--=---- 223 3aaf---
Totall 14,081| 12,923 12,610 9,890 7,860 7,502| 41,222} 23,429 9,608} 13,607 9,104 8,504
Mean 454 431 407 319 271 242 1,374 756 320 439 294 283
Cfsm - - - - - - - - - - - -
In, - - - - - - - - - = - -
Calendar year 1955: Max 4,450 Min 212 Mean 5313 Cfsm - In. -
Water year 1955-56: Max 5,720 Min 196 Mean 465 Cfsm - In, -

# Discharge measurement made on this day.
Note,--Stage-discharge relatlon affected by ice Nov, 17 to Mar, 30. Shifting-control method used
Sept. 6-30,



42 STREAMS TRIBUTARY TO LAKE SUPERIOR
West Branch Ontonagon River near Bergland, Mich.

Location.--Iat 46°35'30", long 89°32'20", in sec. 3, T. 48 N., R. 42 W.,lon right bank a
quarter of a mile downstream from dam at outlet of Gogeblc Lake and 1i miles east of
Bergland.

Drainage area.--160 sq mi, approximately.
Records available.--July 1942 to September 1956.
Gage,--Water-stage recorder. Datum of gage 1s 1,290.81 ft above mean sea level, datum of
9%9. Prior to Nov. 3, 1942, staff gage a quarter of a mile upstream at different
datum.
Average discharge.--14 years, 186 cfs.
Extremes.--Maximum discharge during year, 700 cfs May 18 (gage helght, 4.35 ft); minimum,
cfs Nov. 3 (gage height, 1.33 ft).
1942-56: Maximum discharge, 1,300 cfs May 3, 1954; maximum gage height, 5.73 ft
May 2, 1951; minimum daily discharge, 6 cfs Apr. 27 to May 3, 1949; minimum gage height
observed, 0.48 ft Apr. 29, 1949.

Remarks .--Records good. Flow regulated by Gogebic Lake.

Rating table, water year 1955-56 (gage height, in feet,
and discharge, in cublc feet per second

1.3 41 3.0 255
2.0 88 4.2 640
2.5 152
Discharge, in cublc feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 110| *46 134 241 217 115 83 167 334 137 200 128
2 106 44 135 146 222 113 2 173 343| 103 *I10 120
3 110| 43| 134 121 222 113 69 203 337 226 156 118
4 106 107 145 231 224 112 83 278 243 215 98| - 113
5 *113 140 147 255 217 109 62 343 228, 207 100 *86
[ 118 144 189 *248 219 *107 64 326 *230 200 101 86
7 115 132 *222 246 *224 106 68 331 222 194 101 84
8 122 130 192 241 230 108 71 354 217 194 101 82
9 118 135 156 257 Z10 108 77 *357 213 173 102 83
10 114 134 145 244 210 122 82 340 209 108 103 81
11 119 132 144 244 210 116 82 436 205 101 101 80
12 123 99 182 248 200 108 87 422 219 *120 101 80
13 106 65 213 248 190 105 94 386 326 170 101 79
14 110 93 211 232 185 104 156 512 299 220 100 79
15 73 110 209 222 185 1103 299 620 271 210 100 80
16 76 126| 205 213 180 101} 386 640 262 150 128 79
17 123 135 203 207 170 99 415 20| 250 230 149 78
18 77 130 198 219 175 99 422 600 241 Z10 144 77
19 46 130 205 244 100 98 338 565 237 210 140 74
20 45 129 237 228 170 97 *266 548 226 210 138 5
21 46 129 260 213 160 95 223 395 217 150 134 74
22 47 135) 260 205 150 *93 148 261 205) 110 135 74
23 47 137 250 200 130 90 115 286 207 110 135 74
24 91 138 246 203 130 89 114 363 194 110 135 72
25 &9 137 241 219 130 88 113 399 186 110 135 72
26 46 137 246 226 130 86 113 415 186! 165 130 73
27 47 138| 248 226 120 85 115, 366 186 210 129 73
28 69 181 244 226 123 86 118! 360 175 150 130 73
29 48| 262 241 200 118 84 120| 357 173 110 132 69
30 47 88| 246 190~ - ==~ 84 124] 376 19| 110 130 68
31 47 248 211f-------| 83|----=—~ ] 349f----memn 180, 135)---—-~--
Total 2,633 3,786 6,336 6,834 5,151 3,106| 4,569 12,154| 7,035 5,101 3,834] 2,484
Mean! 84.9 128 204 220 178 100 152 392 234 165 124 82.8
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 940 Min 34 Mean 192 Ccfsm 1,20 In. 16.29
Water year 1955-56: Max 640 Min 43 Mean 172 Cfsm 1.08 In. 14.70

* Discharge measurement made on this day.
Note.--No gage-height record Feb. 8-27, July 12 to Aug. 2; discharge estimated on basis of record-
ed range in stage and observers' dally readings of power company's staff gage half a mile upstream.



STREAMS TRIBUTARY TO LAKE SUPERIOR 43
Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.

Location.~--Lat 46°15', long 89°27', in sec. 32, T. 45 N., R. 41 W., on right bank_80 ft
ownstream from Clsco Lake Dam, 23 miles upstream from Langford Lake Outlet, 42 miles
upstream from U. S. Highway 2, and 13 miles southwest of Watersmeet.

Drainage area.--50 sq mi, approximately.
Records available.--October 1944 to September 1956.

Gage.--Staff gage read once daily. Datum of gage is 1,676.69 ft above mean sea level,
atum of 1929,

Average discharge.--12 years, 48.6 cfs.

Extremes.--Maximum discharge during year, 178 cfs June 2 (gage height, 1.62 ft); minimum
dally, 1.3 cfs Sept. 4.
1944-56: Maximum discharge, 288 cfs May 1-4, 1951 (gage height, 2.10 ft}; minimum
daily, 0.2 cfs May 29 to June 17, 1948.

Remarks.-~-Records good. Flow regulated by Cisco Lake.

Rating tables, water year 1955-56 {gage helght, in feet, and discharge, in cublc
feet per second)

Oct, 1 to Jan, 29 Jan, 29 to Apr. 9 Apr. 10 to Sept. 30
0.2 0.5 0.8 40 0.6 18 0.1 0.5 0.6 22
.3 3.8 1.2 93 1.0 60 .2 2,1 .8 40
4 7.8 1.5 150 1.4 122 .3 5.0 1.2 93
.5 13 .4 9.0 1.6 173

Discharge, in cubic feet per second, water year October 1955 to September 19586

Day oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8.8 *142 93 55 36 *24 26 14 148 57 9.0 1.7
2 8.8 112 0] 57 *35 24 42 15 172 60 *5.7 1.7
3 7.0 100 90 55 38 24 *74 14 173 57 5.0 1.3
4 *7.2 85 87 50 36 24 96 14 168 57 37 1.3
5 44 78 87 *33 36 24 105 12 145 60 13 *7.1
] 65 68 76 25 36 24 *108 12 *113 39 84 10
7 85 57 70 25 38 24 108 12 74 *24 84 9.0
8 85 80 *70 25 34 24 1lo8 *11 50 34 81 9.0
9 44 60 70 23 34 2¢ 108 11 27 50 81 8.1
10 34 57 68 23 34 24 1i4 11 15 S7 68 8.1
11 30 55 59 23 32 24 *114 10 9.6 60 80 8.1
12 11 52 55 25 32 24 102 9.0 9.0 13 46 14
13 3. 52 35 25 32 24 93 12 9. 7 20 16
14 3.1 50 25 25 32 24 83 31 18 75 1 25
15 3.1 50 23 23 30 2¢ 47 40 48 59 11 37
186 7.1 56 23 23 26 24 30 45 69 47 10 53
17 39 15 25 25 24 24 30 47 78 35 10 82
18 75 103 23 25 24 24 28 47 70 22 9.0 62
19 920 100 23 25 24 24 25 47 69 18 4.0 62
20 81 110 23 23 24 24 14 47 54 386 1.7 62
21 18 110 25 23 24 24 11 47 40 S0 1.7 80
22 65 123 26 25 24 2¢ 10 45 40 47 1.7 48
23 46 133 26 25 24 24 10 45 67 47 1.7 38
24 38 129 25 25 24 24 11 27 78 50 1.7 26
25 40 121 33 25 24 24 11 17 73 45 1.7 21
26 53 107 38 24 11 15 61 45 1.7 16
27 60 107 46 24 11 14 55 32 1.7 14
28 72 100 59 24 11 14 55 25 1.7 12
29 94 98 70 24 12 14 57 18 1.7 12
30 128 33 65 26 14 40 57 15 1.7 10
31 146 ------- 55|  36p---—---  26|-------- 100 [--==se-- 11 1.7
Tota} 1,511.2| 2,641 1,583 910 850 748 1,567 839.0/2,099.6 1,382 729.1 715.4
gl;an 48.7 88.0 51.1 29.4 29.3 24.1 52.2 27.1 70.0 44.8 23.5 23.8
sm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 189 Min 3.1 Mean 45.8 Cfsm 0,912 In. 12,36
Water year 1955-56: Max 173 Min 1.3 Mean 42.6 Cfsm 0,852 In. 11.57

* Discharge measurement made on this day.



44 STREAMS TRIBUTARY TO LAKE SUPERIOR
South Branch Ontonagon River at Ewen, Mich.

Location.--Lat 46°32105", long 89°16'30", in sec. 26, T. 48 N., R. 40 W., on left bank on
plers of old State Highway M28 bridge in Ewen.

Drainage area.--About 320 sq mi.
Records available.--April 1942 to September 1956.

Gage.--Staff gage and crest-stage indicator; gage read twice daily. Datum of gage 1s
,113.04 ft above mean sea level, datum of 1929. Prior to Jan. 16, 1943, reference mark
or chain gage on upstream side of bridge at same site and datum.

Average discharge.--14 years, 508 cfs.

Extremes.--Maximum discharge during year, 2,980 cfs Apr.-5 (gage helght, 13.00 ft); mini-
mum, 140 cfs June 14 (gage helght, 1.46 ft).
1942-56: Maximum discharge, 6,710 cfs Apr. 19, 1952; maximum gage height, 18.86 ft
June 25, 1946; minimum discharge observed, 76 -.cfs Sept. 23, 1948, June 7, Aug. 9, 22,
1949 (gage helght, 0.88 ft).

Remarks.--Records good except those for period of ice effect, which are fair. Some diver-
3Ton from Middle Branch Ontonagon River by Bond Falls Canal (see p. 37). Some regula-
tion at medium and low flows by Cisco Lake (see p. 43)

Rating table, water year 1955-56, except period of ice effect (gage
height, In feet, and discharge, in cublc feet per second)
Rate of change in stage used as a factor Apr. 4-7)

1.4 133

3.0 350

7.0 1,110

13.0 2,980

Discharge, in cubic feet per second, water year October 1955 to September 1958

Day Oct. Nov. Dee. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 163 820 560 440 400 300 328 372 1,160 500 358 298
2 163 *586 560 140 405 300 335 388/ 880 388 #342 291
3 156 478 560 430 410 300 1,060 604 680 298 342 291
4 157 410 560 420 410 290| 2,420 *660 514 242 395 284
5 *175 444 560 410 405 *285| *2,900 568 444 284 650 320
6 207 427 560 400 405 280 2,720 461 388 284 600 *350
7 312 418 *560 390 *#410 280| *2,260 418 *#335) 335 532 365
8 284 388 540 390 410 280 1,920 358 298 410 444 358
9 249 380 500 *390 410 280 1,800 320 242 800 532 342
10 235 388 480 400 420 280 1,860 305 242 630 418 342
11 270 388 440 400 430 280| *1,920 298 187 380 410 335
12 277 402 420 390 440 270 1,950 388 175 *305 388 335
13 270 388 410 370 *450 270 1,890 478 150 478 365 372
14 263 372 410 360 450 260 1,470 1,310 141 514 350 402
15 187 358 400 350 450 250 1,240 1,740 277 496 312 380
16 181 365 390 340 440 250 1,060 1,140 342 461 312 395
17 187 380 380 340 440 250 860 720 358 444 328 444
18 200 410 380 335 440 250 740 600 372 418 320 478
19 187 420 375 330 440 250 780 514 372 410 320 510
20 221 440 375 330 440 250 780 427 402 427 305 $32
21 228 450 330 330 440 250 740 388 418 496 305 496
22 200 450 390 330 4025 255 700 335 395 532 312 444
23 200 450 390 330 400 260 600 305 388 514 365 402
24 305 450 385 325 390 260 514 263 380 496 358 365
25 328 450 380 325 390 270 461 242 395 444 342 365
26 350 455 385 275 444 221 402 427 328 32
27 350 470 420 280 444 228 427 418 320 328
28 358 490 450 298 461 228 427 410 335 328
29 €60 520 470 305 461 207 410 395 342 320
30 1,310 540 450 298 418 395 680 372 320 312
31 19260 ------- 410 380 291 |------- - 940|------—- 365 305 |--------
Total] 9,893} 13,387 13,970| 11,330 8,497 35,596| 15,821 12,281| 13,373| 11,655| 11,112
Mean 319 446 451 365 274 1,187 510 409 431 376 37
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 3,230 Min 156 Mean 491 Ccfsm -~ In. -
Water year 1955-56: Max 2,900 Min 141 Mean 461 cfsm - In. -

Peak discharge (base, 2,000 efs).--fpr. 5 (9 p.m.) 2,980 efs (13.00 ft).
* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 17 to Mar. 27.




STREAMS TRIBUTARY TO IAKE SUPERIOR 45
Ontonagon River near Rockland, Mich.

Locatlion.~-Lat 46°43115", long 89°12125", in sec. 20, T. 50 N., R. 39 W., In downstream
side of left pler of bridge on highway between Rockland and Victorla, 1i miles south-
west of Rockland and 2.4 miles downstream from confluence of Middle and West Branches.

Drainage area.--1,290 sq mi, approximately.
Records available.--June 1942 to September 1956.

Gage .--Water-stage recorder. Datum of gage 1s 638.87 ft above mean sea level, datum of
929. Prior to Nov. 23, 1943, wire-weight, chain, and staff gages on downstream side
of bridge at same site and datum.

Average discharge.--14 years, 1,476 cfs.

Extremes.--Maximum daily discharge during year, 12,000 cfs Apr. 4; minimum daily, 572 cfs
Sept. 30.
1942-56: Maximum dlscharge, 42,000 cfs Aug. 22, 1942 (gage height, 28.6 ft, from
floodmark), from rating curve extended above 12,506 cfs on basis of slope-area determi-
nation of peak flow; minimum daily, 260 cfs Sept. 6, 1948.

Remarks.--Records good except those for the perlods of ice effect, or no gage-height rec-
ord, which are fair. Flow regulated by Victoria powerplant on West Branch 5 miles above
station, by Bond Falls Reservolr (see p., 38), and by Gogebic and Cisco Lakes.

Revisions (water years).--WSP 1387: 1943, 1946-47.

Rating table, water year 1955-56, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

6.0 540 11.0 5,630

7.0 1,130 15,2 12,100

8.0 1,960

Discharge, 1n cublc feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. | Sept.
1 636| 2,160/ 1,150/ 1,000 980 eso] 1,000| 1,330 2,990 800 *920 772
2 591| *1,490| 1,100| 1,100 900 750 B 1,700 s 1,000 866 700
3 75| 1,250| 1,200 Tﬁ?fo‘c 870 710] 7,000 2,400| 1,640 940 708 700
4 725 1,170 TI,I70| 1,040 880 700| 12,000| *2,100| 1,450 720 872 690
5 *814| 1,040| 1,160 1,040 900 690|*T0,006| 1,870 1,210 60| 926 715
6 1,060 955( 1,200 1,050 920 690 8,000{ 1,690| 1,080 920| 1,220 *790
7 1,100| 1,020{ 1,170/ 1,050| 1,010 %690 6,200 1,490| *1,020 880f 1, 820
8 990/ 1,060{ 1,200{ 1,010| TI,000 680| 5,600| 1,370 1,100/ 1,400 1,000 760
9 825 1,100| 1,200{ 1,030 *350 660| *5,000( 1,330 990| 4,000| 1,010 730
10 862/ 1,100/ 1,200{ 1,100 940 600| 5,070 1,250 844 2,500/ 1,080 730
11 814| 1,210 1,180 1,030 920 e80| 5,630| 1,290 842| *1,600 866 710
12 775 1,130| 1,150 1,000 940 660| 5,920 1,370 806| 1,250 856 695
13 760! 1,130| 1,100 1,000 920 660| 4,420| 1,420 680| 1,130 892 700
14 598| 1,060| 1,100 980 910 660| 4,290| 7,410 594| 1,020 766 784
15 640{ 1,020{ 1,100 980 910 860| 3,670| 5210 Bz9| 948 748 814
16 621 960! 1,100 1,020 930 650 3,340 3,640 776| 1,060 695 802
17 594 750[ 1,100 1,000 910 eso| 2,780| 2,500 878 1,060 685 790
18 752 832| 1,070 950 860 690| 2,400| 2,150 940 989 725 736
19 890 975 1,040 900 880 e60| 2,710| 1,960| 1,000 936 725 990
20 680} 1,100| 1,030 910 890 620 2,620 1,850 988 930 766 330
21 888{ 1,100| 1,030 900 830 s10| 2,780| 1,570 880 996 814 920
22 635/ 1,130| 1,030 850 800 6s0| 2,500| 1,370 880 916 920 712
23 720{ 1,130| 1,040 650 1,870 1,130 920 966| 1,100 899
24 885! 1,130| 1,060 650| 1,650 1,050 830| 1,100 1,020 790
25 1,150/ 1,100 1,100 660| 1,570| 1,000 870{ 1,100 913 772
26 1,330{ 1,120, 1,030 670 1,530 956 950 859 802 730
27 1,210{ 1,100 1,040 650 1,610 1,030 980| 1,000 778 680
28 990/ 1,080| 1,100 610 1,650 972 940 971 814 621
29 3,400 1,040 1,100 650 1,490 1,020 920 870 990 585
30 5,500 1,100{ 1,070 730 1,330 990 950| 1,100 987 572
31 3,150F-- -- -| 1,040 700 [----—---— 2,800f--~-~---- 920 813|---~-——
Totall 35,060, 33,542( 34,360| 29,990| 25,580| 20,670|118,130( 59,018 31,837| 35,681| 27,357 22,699
ggan 1,131 1,118 1,108 967 882 66 3,938 1,904{ 1,061 1,151 882 757
sm - - - - - - - - - - - -

In. - - - - - - - - - - - -
Calendar year 1955: Max 9,730 Min 488 Mean 1,428 Cfsm 1,11 In., 15,07
Water year 1955-56: Max 12,000 Min 572 Mean 1,295 Cfsm 1,00 In. 13,61

Peak discharge (base, 9,000 efs).--Apr. 4 (time and discharge unkmown).
¥ Discharge measurement made on this day.
Note.~-Stage-discharge relation affected by lce from about Dec, 1 to Apr. 3, No gage-height rec-

ord Nov., 23 to Apr. 9, June 21 to July 11; discharge estimated on the basis of 2 discharge measure-
ments, weather records, records for nearby statlons, and records of discharge at Victoria Dam,
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Location.--Lat 46°35', long 88°35!,

STREAMS TRIBUTARY TO LAKE SUPERIOR

Sturgeon River near Sidnaw, Mich.

In sec. 5, T. 48 N., R. 34 W., on right bank 40 ft

ownstream from highway bridge, 2 miles downstream from Rock River, 33 miles northwest
of Covington, 4 miles upstream from Perch River, and 9 miles northeast of Sidnaw.

Drainage area.--155 sq mi.
Records available.--October 1912 to September 1915, April 1943 to September 1956.

Gage.--Water-stage recorder.
929.

datum.

Datum of gage is 1,214.40 ft above mean sea level, datum of
October 191% to September 1915 staff gage at site 200 ft upstream at different

Apr. 2, 1943, to Oct. 1, 1946, chain and staff gages at old timber bridge 20 ft
upstream at present datum.

Average discharge.--15 years (1912-15, 1943-45, 1946-56), 209 cfs.

Extremes.--Maximum discharge during year, 1,170 cfs Apr.

Remarks.--Records good except those for perlod of ice effect, which are falr.

1918-

Apr. 12; minimum discharge, 27 cfs Aug. 21 (gage height, 3.89 ft

2, May 14; maximum gage height,

15, 1943-56: Maximum dlscharge, 3,670 cfs Apr. 30, 1951 (gage height, 10.35
f£t); minimum, 4.6 cfs Oct. 8, 1948 (gage helght, 3.47 ft).

Rating tables, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 3 Apr. 4 to Sept. 30
4.0 35 5.5 335 3.9 28 5.5 335
4.4 80 5.9 490 4.1 46 7.0 1,020
S.0 193 4.5 104 7.2 1,140
5.0 193

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day oct, Nov. Dec., Jan. Feb. Mar. Apr. ‘May |° June July Aug. Sept.
1 76 356 110 96 62 39 €2 602 €92 232 51 92
2 79 285 110 kS BT 39 kY 738 607 226 44 72
3 82 229 110 96 60 39 200 885 478 193 43 58
4 99 197 110 94 60 40 692 860 363 146 122 45
5 129 177 110 92 61 41 *715 810 285 118 199 45
6 183 167 110 90 62 42 715 810 235 98 195 89
7 246 159 110 89 62 42 785 835 207 86 157 121
8 360 155 115 88 62 40 885 760 195 112 130 116
9 310 149 115 88 62 40 885 692 173 352 183 101
10 249 145 115 87 61 39 *860 648 148 438 179 86
11 199 149 115 *87 60 39 992 648 129 363 142 74
12 167 147 115 87 59 38| 1,140 648 113 279 112 64
13 145 145 *115 87 59 37| *11050 625 98 312 89 59
14 133 143 115 87 58 36 992 1,050 86 213 72 84
15 121 133 115 a7 58 3€ 965 1,080 77 167 56 100
16 115 129 115 86 58 36 835 885 71 148 49 104
17 189 127 110 86 58 36 670 715 74 144 42 114
18 261 141 110 85 58 36 558 602 70 127 39 119
19 258 153 105 84 57 37 562 540 64 106 34 137
20 211 149 100 a2 *56 37 530 466 *62 94 30 151
21 181 133 98 80 54 37 548 398 54 129 28 142
22 159 129 98 78 52 *37 517 335 47 157 35 125
23 161 130 105 76 49 37 470 279 108 159 52 113
24 207 125 100 73 46 37 430 237 114 146 64 106
25 213 125 98 71 44 38 422 209 106 157 se *98
26 197 120 96 *438 195 95 137 50 89
27 177 120 96 566 197 *191 125 41 82
28 *161 115 *96 692 205 243 107 *42 70
29 304 110 96 692 217 221 89 72 62
30 462 *110 96 648 558 193 *74 122 52
31 2ef------- 96 56 |-------] *715|-----nm 62 107 [--------
Total 6,256| 4,652 3,305 19,596( 18,444 5,594 5,296| 2,637 2,770
Mean 202 155 107 653 595 186 171 85,1 92.
Cfsm 1,30 1,00| 0,690 4,21 3.84 1.20 1,10{ 0,549| 0.595
In. 1,50 1.12|° 0.80 4,70 4,43 1.34 1.27 0.63 0.66
Calendar year 1955: Max 2,500 Min 13 Mean 188 Cfsm 1,21 In. 16,49
Water year 1955-56: Max 1,140 Min 28 Mean 202 Cfsm 1,30 In. 17.74

* Discharge measurement made on this day.
Note,--Stage-discharge relation affected by ice Nov. 23 to Apr. 3.



STREAMS TRIBUTARY TO LAKE SUPERICR 47
Sturgeon River near Alston, Mich.

Location.--Lat 46°44', long 88°40', in SEL sec. 15, T. 50 N., R. 35 W., on right bank in
powerhouse of Upper Peninsula Power Co. at Prlckett Dam, 3 miles upstream from Clear
Creek and 5 miles southeast of Alstonm.

Dralnage area.--346 sq mi.
Records available.--October 1947 to September 1956.

e.--Water-stage recorder. Datum of gage 1s 670.3 ft above mean tide at New York City
levels by Corps of Engineers).

Average discharge.--9 years, 420 cfs.
Extremes.--Maximum discharge during year, 2,330 cfs May 14 (gage height, 47.68 ft); mini-
mum, 15 cfs Apr. 2 (gage helght, 43.06 ft
1947-56: Maximum discharge, 5,000 cfs Apr 29, 1951 (gage height, 51.12 ft); mini-
mum, 7.9 cfs Get. 24, 1948.

Remarks.--Records good. Flow regulated by powerplant at station.

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.

1 213 620 247 251 189 162 195 800 1,140 197 136 144
2 183 556 243 227 186 183 348| 1,160| 887 485 144 158
3 95| 542 202 228 201 240 401| 1,360 760 454 148 160
4 219 509 232 235 142 76| 1,120 1,270 580 337 158 252
5 286 326 299 232 201 172| *1,490| 1,180 580 266 141 222
6 329 238 274 225 193 170{ 1,140 1,110 580 253 332 222
7 *378 361 256 212 202 172| 1,340/ 1,250 566 265 356 225
8 378 327 266 183 177 174 1,480 983 458 203 367 195
9 542 322 262 248 175 168| *1,610| 1,020 398 597 330 160
10 542 259 228 217 183 129| 1,600 832 253 822 294 226
11 508 259 265 216 191 170| 1,790 964 374 736 331 254
12 372 316 267 217 208 163! 1,670 804 332 561 156 257
13 266 246 258 224 163 156| *1,570( 1,000 321 561 333 256
14 29z _ 312 252 171 159 162| 1,500| 1,850 272 538 332 259
15 197 295 250 183 168 162| 1,460| T,760 260 300 312 179
16 208 267 254 191 157 159 1,320 1,370 190 397 324 160
17 284 326 260 191 174 167 1,170| *1,160 179 424 287 280
18 321 306 243 202 186 206 766 840 223 349 141 262
19 377 250 246 195 212 203 643 910 234 292 153 259
20 358 225 255 188 163 179 791 725 220 257 241 249
21 300 352 236 176 222 870 645 *204 229 239 328
22 308 343 246 225 17 870 580 186 225 217 362
23 229 306 238 190 182 *703 561 174 364 207 144
24 319 300 267 203 151 561 542 171 318 196 *280
25 323 248 255 207 153 591 542 209 339 160 275
26 *360 286 232 192 178 683 542 195 317 150 235
27 387 250 243 *192 *193 821 258 206 321 194 240
28 357 300 *246 175 188| 1,130 101 218 237 *271 243
29 383 280 244 223 179 937 433 265 183 220 214
30 815 *253 254 194 181 979 576 317 283 225 146
31 687 [------- 257 191 180 [~-------] 1,270|-------- *226 236 |--~=----
Totall 10,894 9,780( 7,77S{ 6,384| 5,239| 5,431 31,529 28,698| 10,947| 11,336| 7,331 6,846
Mean 351 326 251 206 181 175 1,081 926 365 366 236 228
cfsm 1,01| 0,942| 0,725 0.595| 0.523| 0.506 3,04 2.68 1,05 1,06| 0.682| 0,859
In. 1.16 1.05 0.84 0.69 0.56 0,58 3.39 3,09 1.17 1.22 0.79 0.74
Calendar year 1955: Max 3,420 Min g8 Mean 377 Cfsm 1,09 In. 14,79

Water year 1955-56: Max 1,850 Min 129 Mean 388 Cfsm 1,12 In. 15,28

* Discharge measurement made on this day.



48 STREAMS TRIBUTARY TO LAKE SUPERICR
Otter River near Elo, Mich.

Location.--Lat 46°52!, long 88°37', in sec. 34, T. 52 N., R. 34 W., on downstream side of
Ei}g{ﬁway bridge, 1% miles southeast of old Elo school and 3 miles upstream from Otter
aKe .

Drainage area.--175 sq mi.
Records available.--November 1342 to September 1358.

Gage .--Wire-welght gage and crest-stage indicator; gage read twice daily. Datum of gage
s 617.88 £t above mean sea level, datum of 1929 levels by Michigan Department of
Conservation).

Average dlscharge.--14 years, 225 cfs.

Extremes.--Maximum discharge durlng year, 1,320 cfs Apr. 12 (gage height, 8.56 ft); mini-
mum, 83 cfs Aug. 21 (gage height, 3.24 ft).
1945-56: Maximum discharge, 4,540 cfs Apr. 19, 1955 (gage height, 13.52 ft); mini-
mum observed, 68 cfs Nov. 18, 1947 (discharge measurement%; minimum gage height,
.94 ft Sept. 29, 30, 1952.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
ch are fair.

Rating tables, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, 1n cubic feet per second)
(shifting-control method used Apr. 7, 8

Oct. 1 to Apr, 8 Apr. 9 to Sept, 30
3.1 82 3.2 78
4.0 202 4,0 196
6.0 550 5.0 365
7.1 805 8.2 1,200

Discharge, in cubic feet per second, water year October 1855 to September 1956

Day Oct. Nov, Dec. Jan. Feb, Mar., Apr., May June July Aug. Sept.
1 157 381 180 150 120 94 150 365 322 139 91 101
2 152 230 180 150 120 93 200 750 262 126 88 95
3 156 242 180 150 120 93 500 1,140 262 120 94 90
4 266 210 180 150 120 94| 1,010 750 186 110 186 87
5 282 187 180 150 120 95| 1,040 700 161 105 159 107
6 347 192 180 150 120 96 *730 650 156 105 132 132
7 274 188 180 150 120 98 610 475 154 110 116 125
8 250 190 180 150 120 100 810 383 156 130 116 122
9 202 210 *180 150 115 100 *700 374 139 250 208 112
10 178 202 180 145 115 100 775 356 127 300 158 108
11 160 202 180 145 115 98| 1,020 330 120 200 127 101
12 152 194 175 145 115 97! 1,200 356 111 160 111 98
13 149 186 175 145 115 96 800 304 105 140 102 109
14 166 190 170 140 110 96 900 930 102 130 94 132
15 156 190 170 140 110 96 800 800 102 120 a8 133
16 148 180 170 140 110 96 850 488 99 120 91 129
17 164 175 170 135 110 98 562 *374 102 120 87 120
18 182 180 170 135 105 100 438 338 113 110 87 118
19 169 185 165 130 105 100 475 279 105 105 84 132
20 154 190 165 130 105 105 403 228 *104 110 84 129
21 152 195 165 130 100 105 525 236 102 125 83 118
22 152 190 165 130 100 110 €12 220 95| 145 95 112
23 202 190 165 125 99 110 *550 190 11T 130 109 106
24 210 190 160 125 98 115 462 175 119 120 104 *104
25 190 130 160 125 97 120 500 167 115 120 95 102
26 *175 185 155 120 130 500 167 142 120 92
27 154 180 155 *120 *135 625 262 262 120 90
28 148 180 *150 120 140 525 228 204 111 120
29 306 180 150 120 140 414 196 148 102 140
30 805 180 150 120 140 347 228 156 97 *132
31 B55f-----~- 150 120 140 |---—---— *91 112
Totall 6,993 6,024| 5,235( 4,255 3,164 3,330| 18,633| 12,769 | 4,442| 4,091| 3,473
Mean 226 201 169 137 109 107 ,621 412 148 132 112
Cfsm 1.29 1.15| 0.966{ 0.783| 0.623| 0,611 3,55 2.35| 0,848 0,754| 0,640
In. 1.49 1.28 1.11 0.90 0.67 0.70 3.96 2,71 0.94 0.87 0.74
Calendar year 1955: Max 2,080 Min 74 Mean 221 Cfsm 1,26 In. 17.11
Water year 1955-58: Max 1,200 Min 83 Mean 207 Cfsm 1,18 In. 16,07

Peak discharge (base, 1,300 cfs).--Apr. 12 (8 a.m.) 1,320 cfs (8.56 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 15 to Apr. 3. No gage-height record July 3-
25; aischarge estimated on bhasls of weather records and records for nearby stations.




STREAMS TRIBUTARY TO LAKE SUPERIOR 49
Sturgeon River near Arnheim, Mich.

Location.--Lat 46°56', long 88°33', in SEi sec. 1, T. 52 N., R. 34 W., on right bank a
quarter of a mile downstream from Otter Lake, 3 miles northwest of Arnheim, and 8% miles
northeast of Pelkie.

Drainage area.--680 sq mi.
Records avallable.--November 1942 to September 1956.

Gage.~-Staff gage read once daily. Datum of gage is 605.98 ft above mean tide at New York
1ty (Corps of Engineers benchmark).

Average discharge.--14 years, 835 cfs.
Extremes.--Maximum discharge during year, 3,600 cfs Apr. 13 (gage height, 9.95 ft); mini-
mum, 351 cfs Sept. 4 (gage height, 1.51 ft).
1942-56: Maximum discharge, 15,500 cfs Apr. 20, 1952 (gage height, 14.57 ft, from
graph based on gage readings); minimum, 200 cfs Sept. 14, 1948 (gage height, 1.15 ft).
Remarks.--Records good.

Revisions (water years).--WSP 1387: 1943-45(M), 1950-52.

Rating tables, water year 1955-56, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per secend)
(Shifting-control method used Sept. 11-30; rate of change in stage

used as a factor Apr. 5-23, May 3-8, 15-20)

Oct. 1 to Apr. 2 Apr. 3 to Sept, 30
1.6 350 1.5 351 9.0 3,060
5.6 1,460 5.0 1,330 9.9 3,540

Discharge, in cublc feet per second, water year October 1955 to September 1956

Day Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 434 1,280 653 530 410 380 446 1,540 1,270 558 439 439
2 421| 71,280 526 530 410 390 484| 1,540 1,469 5351 388 401
3 421} 1,220 626 520 410 390 832| 2,140{ 1,360 S58 376 364
4 471| 1,100 620 520 410 400| 1,620 1,350 1,240 598 388 351
5 535 1,010 500 520 400 s00| 2,960 2,220 1,090 598 439 376
6 653 902 613 520 410 400| *3,160 2,150 1,000 558 439 414
7 734 790 513 510 410 400 3,010/ 1,990 944 518 478 426
8 762 734 600 500 420 390| 2,860 1,800 88| 518 504 426
9 762 734 600 490 210 380| *3,010[ 1,700 804 612 572 414
10 818 707 600 484 410 380| 3,110 1,620 748 888 612 388
11 818 680 600 496 400 370| 3,310 1,460 680 1,090 585 376
12 790 680 600 496 400 370 3,530] 1,500 612] T,090 558 388
13 762 640 587 496 400 370 3,540 1,390 585 1,000 491 388
14 653 626 587 496 400 370 3,370 1,620 558 916 478 401
15 640 640 580 484 400 360| 3,160 2,590 518 860 478 426
16 561 656 580 484 390 360] *2,910] 2,660 491/ 776 491 426
17 522 790 570 471 390 360| 2,630 *2,430 452 748| 491 388
18 548 874 570 471 390 370| 2,290, 2,150 439 748 478 388
19 600 874 560 471 390 370| 2,000 1,880 426| 680 439 414
20 666 818 560 471 390 380| 1,720 1,620 426 612 376 426
21 707 790 550 46C 390 380 1,700 1,500 *426| 572 376 26
2 680 790 550 44€ 380 380{ 1,770 1,330 414 531 401 439
23 680 760 550 44C 380 380 *1,780, 1,180 401 518 401 465
2 666 720 550 430 380 380| 1,860 1,060 414 504] 439 114
25 680 700 560 430 380 380 1,460 972 426] 531 426 *426
2 *680 680 550 430 380 390| 1,420 916| 414 518 376 426
27 707 660 540 430 380 *400 1,429 916| 452 531 376 414
28 680 640 540 420 *380 420| 1,540 860 504 518 364 388
29 707 626 *540 430 380 434} 1,660 832 531 491 426 376
30 1,070 *653 540 420 434} 1,620 aaﬁ 531 452) *452) 376
31 1,460~~~ 520 *420 4461---~=--~ 91g-------- *426| 452[-----~--
Totall 21,288| 24,064| 17,935| 14,70€| 11,480| 12,014| 65,982 49,664 20,504 20,048 13,989 12,170
Mean 687 802 579 474 396 388| 2,199 1,602 €83 647 451 406
Cfsm 1,01 1,18| ©0.851| 0.697| 0.582| 0,571 3.2 2,36 1.00| 0.951f 0.663| 0,597
In. 1.16 1.32 0.98 0.80 0.63 0.66 3.60) 2.72 1.12 1.19] 0.76 0.67
Calendar year 1955: Max 5,120 Min 274 Mean 778 cfsm 1.14 In. 15,52
Water year 1955-56: Max 3,540 Min 351 Mean 776 Cfsm 1.14 In, 15.52

* Discharge measurement made on thils day.
Note.--Stage-discharge relation affected by lece Nov. 23-28, Dec, 4, 8-11, Dec. 15 to Jan. 9,
Jan. 21, Jan. 23 to Mar. 28.




50 STREAMS TRIBUTARY TO LAKE SUPERIOR
Tahquamenon River near Tahquamenon Paradlse, Mich.

Location.--Lat 46°34'30", long 85°16'10", in NEX sec. 11, T. 48 N., R. 8 W., on left bank
.7 mile upstream from Tahquamenon (Blg) Falls, 11.5 mlles west of Tahquamenon Paradise,
and 19 miles northeast of Newberry.

Drainage area,--790 sq mi.
Records avallable.--August 1953 to September 1956.

Gage .--Water-stage recorder. Altitude of gage is 697 ft (from river-profile map).

Extremes.--Maximum discharge during year, 3,340 cfs Apr. 14-18, 19; maximum gage height,
7.65 Apr. 17; minimum discharge, 225 cfs Aug. 20 (gage height, 3.15 ft%.
1953-56: Maximum discharge, 4,850 cfs Apr. 29, 1954, Apr. 15-17, 1955; maximum gage
geigh§€)8.7l £t Apr. 17, 1955; minimum discharge, 157 cfs July 26, 1955 (gage height,
.88 .

Remarks.--Records excellent except those for perlods of no gage-helght record, which are
good .

Rating tables, water year 1955-56 (gage height, in feet, and discharge,
in cubic feet per second)

Oct, 1 to Apr. 17 Apr. 18 to Sept. 30
3.2 256 6.0 1,730 3.1 210 6.0 1,730
4.0 530 7.6 3,340 4.0 530 7.6 3,340
5.0 1,050 5.0 1,050
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 256 570 740 410 350 339 362 1,990 1,500 960 615 319
2 256 592 €90 410 360 336 375 1,940 1,450 1,050 438 329
3 268 570 €650 410 360 336 42 1,940 1,350 1,050 430 336
4 293 570 610 400 360 336 550 1,900 1,250 1,020 383 305
S 332 570 580 400 360 336 685 1,860 1,100 930 391 296
6 369 550 560 400 310 332 842 1,810 1,000 815 410 316
7 412 550 540 400 370 336 1,050 1,730 900 685 406 365
8 498 *570 520 400 370 349 1,260 1,690 800 660 399 399
9 550 570 510 400 370 342 | *1,570 1,610 700 870 387 410
10 550 592 500 3390 370 336 1,990 1,500 620 1,050 410 399
11 550 710 480 3380 360 336 2,520 1,460 570 1,110 426 380
12 518 815 470 390 360 319 2,880 1,460 600 1,140 418 365
13 510 842 460 390 362 *306 | *3,100{ 1,430 *638| 1,230 *383 354
14 502 870 450 390 *362 303 3,220 1,460 615 1,430 354 347
15 498 900 450 390 365 306 3,340 1,540 592 1,500 329 365
16 483 930 440 380 365 313 3,340 1,570 570 1,500 299 380
17 475 870 430 380 369 316| 3,340) 1,650 570 *1,500 283 418
18 *472 930 430 *382 365 319 3,340 1,890 550 1,460 261 *482
19 484 930 420 375 365 322 3,22 1,610 514 1,360 249 514
20 443 900 420 369 365 326 3,100 1,610 470 1,230 240 570
21 428 870 *419 365 362 329 2,99 1,500 470 1,140 237 615
22 416 815 416 360 359 332 2,880 1,430 454 1,050 234 638
23 395 842 409 360 362 336 2,880 *1,320 418 1,080 246 638
24 405 842 410 360 359 339 2,670 1,230 380 1,110 273 615
25 475 870 410 360 355 345 2,470 1,140 372 1,140 280 615
26 494 900 410 2,320 1,100 376 1,140 273 592
27 514 930 410 2,220 1,260 550 1,050 261 570
28 502 900 410 2,170 1,460 760 960 261 530
29 490 860 410 2,120 1,540 842 870 267 486
30 510 800 410 2,040 1,570 842 760 283 458
31 550 f-------- 410 —=---=-- 1,600 |-==----- 660 299 |-----—--
Totall 13,876| 23,030| 14,874 €5,270| 48,600| 21,823| 33,510| 10,485 13,406
Mean 448 768 480 2,176 1,568 7217 1,081 338 447
Cfsm| 0.567 0,972 0.808 2.75 1.98 0.920 1.37 0.428 0.566
In. 0.65 1.08 0.70 3.07 2.28 1.03 1.58 0,49 0.63
Calendar year 1955: Max 4,850 Min 185 Mean 637 Cfsm 0.806 In. 10.95
water year 1955-5€: Max 3,340 Min 234 Mean 758 Cfsm 0,958 In. 13.05

* Discharge measurement made on this day.

Note.--No gage-height record Nov. 29 to Dee, 20, Dec, 24 to Jan., 17, Jan, 22 to Feb, 12, May 26,
May 31 to June 12; discharge estimated on the basis of weather records and records for nearby
stations.




STREAMS TRIBUTARY TO LAKE MICHIGAN 51
Black River near Garnet, Mich.

Location.--Lat 46°07'05", long 85°21'55", in SE: sec. 13, T.43 N., R. 9 W., on right bank
upstream from highway bridge, 15 ft downstream from unnamed tributary entering
from right, 33 miles upstream from Lake Michigan, and 4 miles southwest of Garnet.

Drainage area.--28 sq mi, approximately.
Records available.--September 1951 to September 1956.
Gage.--Water-stage recorder. Altltude of gage is 590 ft (from county map).
Average discharge.--5 years, 25.3 cfs.
Extremes.--Maximum discharge during year, about 250 cfs Apr. 9; minimum, 4.9 cfs Mar. 11
Tgage helght, 2.10 %),
1951-56: Maximum discharge, 252 cfs Apr. 16, 1954 (gage helght, 5.66 ft); minimum,
that of Mar, 11, 1956.
Remarks.--Records good.
Rating tables, water year 1955-56 (gage heighb, in feet, and dlscharge,

cubic feet per second
(Shifting control method used Oct. 13-18)

Oct, 1 to Apr, 8 Apr. 9 to Sept. 30
2.1 4.9 3.0 41 2.2 7.3 4.0 93
2.3 10.2 4.1 110 2.5 16.9 5.5 216
2.5 17.8 3.0 37.5
Discharge, in cubic feet per second, water year October 1955 to September 13856
Day Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 7.3 20 15 9.2 8.8 7.3 7.5 38 28 36 11 14
2 7.3 19 15 9.€ 8.3 7.3 9.2 38 24 29 10 13
3 7.5 17 14 9.¢€ 8.3 7.3 15 37 23 23 10 12
4 8.9 15 14 9.6 8.0 7.3 2 36 2 19 11 11
5 10 14 13 9.€ 8.0 7.3 32 33 21 16 1z 12
6 11 13| 13 S.€ 8.0 7.5 42 32 20 1€ 11 15
7 13 i4 13 g.2 7.8 7.0 89 30 18 14 11 13
8 13 *14 12 9.2 8.0 7.8 106 28 18 33 10 12
9 11 15 12 9.z 8.0 7.5| *210 *26 18 80| 18 12
10 1o 19 12 8.2 8.0 7.3| *176 25 16 48 14 12
11 1o 30 12 9.€ 7.8 7.8 137 30 15 36 13 11
12 10 31 11 9.t 8.0 7.5 114 34 14 29 13 11
13 9.2 26 11 8.9 8.0 *7.3 *93 33 *14 53 *12 11
14 8.0 23 11 8.9 *8.,0 7.5 90 7] 13 52 11 12
15 7.5 22 11 8.9 8.0 7.5 90 1 13 38 11 12
16 7.3 35 11 8.6 7.8 7.5 79 55 13 2 11 22
17 8.0 39 10 8.6 8.0 7.3 70 50 12! *28 10 24
18 *7.8 33 10 *8.3 8.0 7.3 60 48 12! 23 10 *22
19 7.5 27 10 8.3 7.8 7.3 56 46 1l 20 9.7 27
20 7.3 26 9.9 8.6 7.8 7.3 S0 40 13 18 10 26
21 7.0 22 *39.9 8.6 7.8 7.5 48 38 2| 19 10 2!
22 7.3 20 9.9 8.% 7.5 7.3 46 33 12 17 13 2
23 8.0 27 9.9 8.6 7.8 7.3 41 *29 12 16 14 2
24 12 32 9.9 8.3 7.5 7.3 38 25 14 16 12 19
25 12 25 10 8.3 7.8 7.3 36 23 14 186 11 18
26 11 2 8.9 8.3 7.5 7.5 38 24 15 14 11 18
27 11 21 9.9 8.3 7.8 7.5 44 42 é% 14 10 14
z28 10 19 g.9 8.3 7.5 7.5 52 35 25] 13 11 13
29 12 17 8.9 8.6 1.3 7.8 45 33 22 2 12 12
30 18 186 8.8 8 - 7.8 40 31 26 11 12 12
31 A9 fe-oooe- ERG 8.3 PN P ] P 12 13 oo
T Total] 308.9 673 348.3 274. % 228.7 230.2(1,9€61.7 1,142 519 783 357.7 475
Mean 9.98| 22.4 11.2 8.84 7.89 7.43 65.4 36.8 17.3 25.3 11.5 15.8
Cfsm 0.358 0.800 0.400 0.3186 0.282 0.265 2.34 1.31] 0.618] 0.904 0,411 0.564
In. 0.4} 0.89 0.46 0.386 0.30 0.31 2.61 1.51 0.69 1.04 0.47 0.63
Calendar year 1955: Max 193 Min 5.7 Mean 17.1 cfsm 0.611 In, 8.30
Water year 1955-56: Max 210 Min 7.0 Mean 19.8 Cfsm 0.711 In. 9.868

Peak discharge (base, 120 cfs).~-Apr. 9 (time unknown) about 250 cfs.
* Discharge measurement made on thls day.



52 STREAMS TRIBUTARY TO LAKE MICHIGAN
Manistique River at Germfask, Mich.

Location.--Lat 46°14'00", long 85°55'40", in SE} sec. 4, T. 44 N., R. 13 W. on, left bank
600 It upstream from bridge on State Highway 77, 1 mile south of Germrask 11 miles
upstream from Grays Creek, and at mile 62.5.

Drainage area.--341 sq mi.
Records avallable.--March 1938 to September 1956.

Gage .--Water-stage recorder. Datum of gage 1s 662.40 It above mean sea level (levels oy
1chigan Department of Conservation). Prior to Dec. 29, 1938, staff gage at site
800 ft downstream at different datum.

Average discharge.--18 years, 438 cfs.

Extremes.--Maximum dlscharge during year, 1,080 cfs Apr. 11-13; maximum gage height
. 2t Apr. 12; minlmum discharge, 168 ofs Oct. 1; minimum gage height, 1.02
Aug. 21, 22.
1938-56: Maximum discharge, 2,130 cfs Apr. 1, 1938 (gage height, 8.50 ft, from graph
based on gage readlngs, site and datum then in use) minimum, 1385 cfs July 25, 26, 1955
(gage height, 0.77 ft).

Remarks.--Records excellent except those for periods of ice effect, which are fair. Since
July 1948, summer low flows affected by regulation at Manistique Lake.

Ratlng tables, water year 1955-56, except perilods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Mar. 26 Mar. 27 to Sept. 30
1.0 . 164 1.0 172
2.4 428 2.0 362
4.5 1,020
Discharge, in cublc feet per second, water year October 1955 to September 1956
Day oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 170 360 360 270 270 260 266 424 527 374 212 222
2 171 350 350 270 270 265 276 411 514 374 203 222
3 177 340 350 270 270 270 317 411 475 350 196 214
4 198 320 340 270 270 270 462 424 462 339 200 200
5 224 320 330 270 270 270 527 411 449 296 217 198
6 236 320 330 270 275 270 579 398 436 248 230 222
7 260 330 320 270 280 265 780 374 411 230 230 257
8 310 340 320 270 280 260 861 362 362 276 217 257
9 350 *#330 310 270 280 260 969 *339 248 436 220 239
10 380 340 310 270 280 260 *3996 2 230 462 230 230
11 390 360 300 270 280 260 996 339 222 462 230 2‘22
12z 370 371 300 270 275 255 1,020 339 217 462 219 219
13 340 350 300 270 275 *255 #996 339 208 566 210 214
14 320 350 290 270 270 255 969 362 202 153 200 217
15 310 350 290 270 270 260 915 398 %198 699 193 222
16 300 382 290 270 *270 260 888 424 202 699 *#186 257
17 300 393 290 275 270 260 834 424 203 686 183 328
18 300 404 285 280 270 260 807 424 202 *645 183 *424
19 *290 404 285 *Z80 270 265 780 475 200 592 180 424
20 281 382 280 280 270 270 728 605 205 527 177 424
2l 281 360 *280 275 270 270 699 605 219 488 175 424
22 272 350 280 275 270 270 658 566 22 462 180 411
23 272 360 280 270 270 270 632 %540 208 449 195 398
24 300 360 275 270 265 270 605 514 214 424 203 398
25 330 390 275 270 265 270 566 488 230 42 198 398
26 330 410 275 270 265 270 5563 475 230 411 190 398
27 320 400 270 270 260 276 553 540 276 386 183 386
28 310 382 270 270 260 266 579 592 328 362 183 374
29 310 380 270 270 260 266 540 592 328 266 190 362
30 340 370 270 270} -~~~ 266 449 592 317 222 202 350
31 360 ------- 270 270f-~===-~- 266(~~-=---- 566 |-=~===~- 2z2 210 ---—----
Tota} 9,102 10,858 9,245 8,415 7,850 8,210| 20,798| 14,081 8,745 13,592 6,225 9,111
Mean 294 362 298 271 271 265 693 454 292 438 201 304
Cfsm 0.862] 1.06 0.874 0.795 0.795 0.777 2.03 1.33 0.856 1.28 0.589] 0G.891
In. 0.99 1.18 1.0l 0.92 0.86 0.90 2.26 . 1.53 0.96 1.48 0.68 0.99
Calendar year 1955: Max 1,110 Min 144 Mean 330 cfsm 0.968 In, 13.14
Water year 1955-56: Max 1,020 Min 170 Mean 345 Cfsm 1.01 In, 13.76

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 25-27, Nov. 29 to Mar. 26. No gage-helight
record Oct. 7~15; discharge estimated on the basls of weather records, recorded range in stage, and
records for nearby stations.
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Manlstique River near Blaney, Mich.

Location.--Lat 46°05'05", long 85°03'35", In SE} sec. 28, T. 43 N., R. 14 W., on left bank
downstream from logging bridge, half a mile downstream from Duck Creek, 7 miles
southwest of Blaney, and at mile 34.5.

Drainage area.--704 sq mi.
Records avallable.~-March 1938 to September 1956.

Gage .--Water-stage recorder. Datum of gage 1s 612.55 ft above mean sea level, datum of
929 (levels by Michlgan Department of Conservation). Prior to July 24, 1939, chain
gage on downstream side of bridge 40 ft upstream at same datum.

Average discharge.--18 years, 816 cfs.

Extremes.--Maximum daily discharge during year, 3,240 cfs Apr. 10; maxlmum gage hei ht,
I6.90 £t Apr. 9 (ice jam); minimum discharge, 236 cfs Oct. 2, 3 (gage he%g%t, 5.%7 £t).
1938-56: Maxlmum discharge, 9,300 cfs Apr. 1, 1938 (gage height, 19.42 ft, from
graph based on gage readings), from rating curve extended above 6,100 cfs by logarithmic
plotting; minimum, 182 cfs July 26, 1955.

Remarks.--Records good except those for perlods of 1lce effect or doubtful gage-helght
record, which are fair. Since July 1948, summer low flows slightly affected by regula-
tion of Manlstique Lake level.

Revisions (water years).--WSP 874: 1938. WSP 1387: 1943-44(M), 1945, 1952(M).

Rating table, water year 1955-56, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
%Shiftlng—control method used Aug. 12 to Sept. 28)

6.0 243
8.0 €40
14.0 2,180
16.4 3,240
Discharge, in cuble feet per second, water year October 1955 to September 1956
Day Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 243 572 620 470 450 420 440| 1,010 870 686 421 379
2 243 572 600 470 450 430 150 966 847 732 390 379
3 243 550 590 470 450 430 520 966 824 755 379 368
4 256 528 580 470 440 430 650 942 778 709 390 368
5 285 506 570 470 440 430 300 918 732 620 421 348
8 310 495 S€0 460 440 430 1,300 870 709 550 421 390
7 338 517 540 460 440 430 1,700 824 686 500 421 432
8 390 528 530 460 440 430 2,500 778 663 520 400 452
9 474 *528 520 460 440 430 2,900 732 572 709 410 452
10 528 539 520 450 440 430 3,240 £86 463 847 432 432
11 528 572 510 450 430 430 | *3,180 B63] 420 870 432 421
12 528 594 510 450 430 430 3,120 686 400 870 421 410
13 517 594 500 450 430 430 3,080 686 390 894 390 410
14 506 572 5C0 450 430 *430 3,000 755 380 1,060 358 400
15 495 572 490 460 430 430 2,830 824 *3701 1,130 *338 421
16 474 640 490 460 *430 430 2,700 870 370 1,130 319 484
17 474 709 490 460 430 420 2,500 990 380 1,110 301 5§50
18 474 709 490 460 430 420 | *2,300 942 380| *1,090 293 663
19 *463 709 490 *470 420 420 2,120 942 380 1,040 285 *709
20 452 709 480 470 20 420 1,940 980 370 950 285 732
21 442 709 480 460 20 430 1,790 1,060 400 880 278, 732
22 432 640 *480 460 420 430 1,620 1,010 420 820 285 709
23 421 640 480 460 420 430 1,500 966 410 770 310 686
24 452 640 480 460 20 430 1,400 *894 410 750 319 686
25 495 650 470 460 420 430 1,300 824 430 720 310 686
26 517 660 470 460 420 430 1,210 801 452 709 293 686
27 506 670 470 450 420 430 1,160 847 506 686 285 640
28 484 670 470 450 420 430 1,180 918 572 640 319 617
29 474 650 470 450 420 430 1,180 918 617 572 310 594
30 495 640 470 450 |- --—-- 430 1,110 918 617 506 301 572
31 539 | ------- 470 450 f---—= -~ 430 |--------] 894|------—- 442 (51—
Totall 13,478 | 18,284 | 15,790 | 14,230 12,490 | 13,280 54,800| 27,090 15,818| 24,267| 10,855 15,808
Mean 435 609 509 459! 431 428 1,827 874 527 783 350 527
Cfsm] 0.618 0.865 0.723 0.652 G.612 0.608 2.80 1.24 0.749 1.11 0.497 0.749
In. 0.71 0.97 .83 0.75 0.66 0.70 2.90 1.43 0.84 1.28 0.57 0.84
Calendar year 1955: Max 2,830 Min 188 Mean 569 Ccfsm 0.808 In. 10.96
Water year 1955-56: Max 3,240 Min 243 Mean 645 Cfsm 0.916 In., 12.48

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 25 to Apr. 9. Doubtful gage-height record
June 11-25, July 5-8, 20-25; discharge computed on basis of appearance of recorder chart, weather
records, and records for nearby stations.
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West Branch Manistique River near Manistique, Mich.

Location.--Lat 46°05'20", long 86°09140", in SEL sec. 27, T. 43 N., R. 15 W., on left
ank 300 ft downstream from Stutts Creek and 10 miles northeast of Manistique.
Drainage area.--322 sq mi.

Records available.--April 1938 to September 1956 (discontinued).

Gage.--Water-stage recorder. Altitude of gage is 628 ft (from river-profile map). Prior

To Apr. 14, 1939, chain gage at site 300 ft upstream at different datum.

Average discharge.--18 years, 411 cfs.

Extremes.--Maximum discharge during year, 2,250 cfs Apr, 12 (gage height, 8.26 ft);
minimum, 115 c¢fs Oct. 2 (gage height, 1.98 ft).
1938-56:, Maximum discharge, 5,300 cfs Apr. 29, 1939 (gage height, 12.9 ft});
minimum, 71 cfs Oct 3, 1948.

Remarks .--Records good except those for periods of ice effect or no gage-height record,
which are fair.

Rating table, water year 1955-56, except periods of ice effect (gage
height, in feet, and discharge, 1n cubic feet per second)

1.9 109 5.0 935
2.3 158 8.2 2,200
3.0 304

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 117 282 300 200 190 155 165 760 400 333 249 214
2 116 287 00 200 190 155 170, 740 200 372 247 202
3 119 290 290 200 190 155 180 720 386 386 226 194
4 127 285 280 200 185 150 200 700 386 372 245 183
5 135 278 275 200 185 150 250 700 372 325 266 180
[ 142 270 270 200 180 150 470 680 347 292 290 194
7 163 Z70 260 200 180 150 750 660 333 268 297 206
8 192 280 255 200 180 150| 1,190 640 322 280 278 220
9 222 *290 250 200 180 150| 1,470 620 307 350 278 220
10 252 287 245 195 180 150| 1,870 600 299 400 270 216
11 273 294 240 195 180 150| *2,070 570 285 444 256 208
12 275 294 230 195 180 150| 2,200 560 273 474 243 204
13 256 299 230 195 180 150| *2,G70 560 256 504 232 204
14 245 297 225 195 180 150 1,950 570 *245 s *220 200
15 2354 294 220 190 *180 *150| 1,830 590 243 474 210 206
16 226 312 220 190 180 150 1,750 610 241 489 202 226
17 *222 333 215 *130 180 150 *1,870 620 245 474 194 *243
18 222 358 215 190 175 150 1,590 630 238 444 187 256
19 220 372 210 190 170 150| 1,470 630 228 *400 183 268
20 214 360 #210 180 170 150| 1,390 620 232 372 178 273
21 208 372 210 190 170 150 1,270 610 228 372 174 275
22 202 358 210 190 170 150| 1,150 *584 216 372 178 273
23 202 350 210 190 165 150| 1,070 552 206 400 187 266
24 214 322 205 190 160 150 960 504 204 400 183 263
25 224 282 205 190 160 155 900 474 200 386 180 263
26 238 310 205 190 160 155 850 444 200 372 172 261
27 243 320 205 130 160 160 800 444 232 350 169 252
28 238 320 205 190 160 160 780 444 252 317 167 243
29 236 310 205 190 160 160 780 444 275 297 gy 234
30 245 310 200 190}---=—~- 160 780 429 302 278 172 234
31 261f------- 200 190f--=-=-- 160|~-------| 414|---mmm- 263 196 f--------
Total 6,483 9,286 7,200| 6,005 5,080| 4,725| 34,045| 18,123 8,353 11,734| 6,700| 6,881
Mean 209 310 232 194 175 152| 1,135 585 278 379 216 229
Cfem| 0.649] 0,963 0.720| 0©.602| 0.543] 0,472 3.52 1.82| 0.863 1.18} 0.671| 0.711
In. 0.75 1.07 0.83 0.69 0.59 0.54 3.93 2.10 0.96 1.36 0.77 0.79
Calendar year 1955: Max 2,300 Min 102 Mean 309 Cfsm 0.960 In. 13.04
Water year 1955-56: Max 2,200 Min 116 Mean 340 Cfsm 1.06 In. 14.38

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by lce Nov. 20, Nov. 26 to Apr. 7. No gage-height record
Jan. 24 to Feb. 14, Feb 18-29, May 10-21; discharge estimated on the basis of recorded range in stage,
weather records, and records for nearby stations. Doubtful gage-height record Apr. 23 to May 9; dis-
charge computed on the basis of appearance of recorder chart, weather records, and records for nearby

stations.
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Manistique River near Manistique, Mich.

Location --Lat 46°01150", long 86°09140", in SEL sec. 15, T. 42 N., R. 15 W., on left bank
mile downstream from West Branch, 6 miles northeast of Manistique, and at mile 19.5.

Drainage area.--1,100 sq mi, approximately.
Records available.--March 1938 to September 1956.

Gage.--Water-stage recorder. Altitude of gage is 608 ft (from river-profile map). Prior
To July 15, 1939, chain gage at site 1,600 ft upstream at different datum.

Average discharge.--18 years, 1,335 cfs.

Extremes.--Maximum discharge during year, 6,080 cfs Apr. 10-13; maximum gage height, 10.14
pr. 10; minimum discharge, 358 cfs Oct. 3 (gage height, 1.45 ft).
1938-56: Maximum discharge, 13,600 cfs Apr. 27, 1939 (gage height, 12.59 ft, present
site and datum); minimum, 288 cfs Oct. 4, 1948; minimum gage height, 1.01 ft Aug. 23,
1941.

Remarks .--Records good except those for periods of ice effect or no gage-height record,
which are fair. Since July 1948, summer flows slightly affected by regulation of
Manistique Lake level.

Revisions (water years).--WSP 1387: 1938-39, 1940-43(M), 1943, 1945.

Ratlng table, water year 1955-56, except perlod of ice effect {gage
helght, in feet, and discharge, in cublc feet per second)

1.4 344 8.0 3,600
3.0 860 9.0 4,520
5.0 1,740 10.1 6,080
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day| Oct. Nov., Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 364 850| 1,010 770 700 600 620| 2,060| 1,390 1,140 720 618
2 364 910| 950 770 700 590 40 ) T"m, 11260 686 635
3 361 900 970 770 700 590 670| 1,890 1,300| 1,260 635 602
4 386 860 950 760 700 580 7s0| 1,840| 1,260| 1,180 652 570
5 430 830 930 760 690 sgo| 1,050 1,840| 1,180| 1,100 737 554
8 475 820 910 760 680 s80| 1,%00( 1,7%0| 1,140 960 780 586
7 522 B840 830 760 680 s70| 2,900 1,740} 1,100 880 835
8 602 870 870 760 680 570 4,000 1,640 1,100( 1,060 740 686
9 703 *880 850 750 680 560| 4,900 1,540| 1,020|{ 1,100 730 686
10 806 880 840 750 670 s60| $,720| 1,440 880| 1,340} 750 669
11 842 900 830 740 670 560| 6,080( 1,390 824| 1,440 760 635
12 842 920 820 740 660 *560 | *6,08 1,390 788| 1,430 730 618
13 824 940 810 740 *650 560| 5,890 1,340 754 1,490 690 602
14 788 920 800 740 650 550| 5,570 71,490 720| 1,640 650 602
15 771 920 800 740 640 B50| 5,420 1,590 *720( 1,840 820 618
16 754 960 810 *740 640 550| 5,140 1,690 703| 1,790 *590 720
17 737 1,060 810 740 640 560! 5,000| 1,740 703| 1,740 554 842
18 720| 1,100 810 740 630 560| 4,630 1,790 686| 1,640 538 940
19 710| 1,140 810 740 630 560| 4,310| 1,790 669| *1,490 522 | *1,060
20 *700| T,T00 810 730 620 s70| 3,930} 1,790 6s52| 1,390 506 1,100
21 680 1,140 800 720 620 s70| 3,600| 1,890 669} 1,340 490| 1,100
22 660| 1,100 800 720 620 s70| 3,300{ 1,840 669| 1,300 190| 1,060
23 650/ 1,060 800 720 620 570 3,020{ 1,740 652 1,340 se2| 1,020
24 680 1,060 790 720 610 570| 2,780 *1,590 652 1,300 554 | 1,000
25 730} 1,080 790 720 610 570| 2,540 1,490 esz| 1,260 s38| 1,000
26 780| 1,100 780 720 610 580| 2,360 1,390 6sz| 1,180 se2| 1,000
27 800| 1,100 780 720 590| 2,240 1,390 771 1,100 490 960
28 770 1,080 780 710 600| 2,180| 1,440 900 1,060 490 900
23 750| 1,050 780 710 600| 2,180{ 1,430 940 960 522 860
30 760 1,040 770 710 610! 2,120] 1,490( 1,000 860 522 842
31 780 f------- 770 710 610 |--------] 1,440 |-------- 771 554 [--vmom
Total 20,741| 29,410| 25,960| 22,880| 18,820] 17,800|101,520| 50,910| 26,486 39,701 | 19,064 [ 23,720
Mean 669 980 837 738 64 s74{ 3,384 1,642 883| 1,281 615 79
cfsm| ©0.608] 0.891| o0.761| o0.871| ©0.5%0| o0.522 3,08 1.49| 0.803 1.16| 0,888 0,719
In. 0.70 0.99 0.88 0.77 0.64 0.60 3.44 1.72 0.90 1.34 0.64 0.80
Calendar year 1955: Max 5,570 Min 308 Mean 957 Cfsm 0,870 In. 11,80
Water year 1955-56: Max 6,080 Min 381 Mean 1,085 Cfsm 0.986 In. 13.42

* Discharge measurement made on this day.

Note.--Stage-discharge relatlon affected by ice Nov. 25 to Apr, 8. No gage-helght record Oct. 18
t6 Nov. 9, Aug. 6-16; discharge estimated on basis of weather records, 1 discharge measurement,
recorded range ln stage, and records for nearby statlons.

465752 0-58—5
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Indian River near Manistique, Mich.

Location.--Lat 45°59'30", long 86°17'15", in NE} sec. 34, T. 42 N., R. 16 W., on shore
of Tndian Lake Just upstream from highway bridge over outlet of Indlan Lake, and
2 miles northwest of Manistique.

Drainage area.--302 sq mi.
Records available.--March 1938 to September 1356.

Gage .--Water-stage recorder. Datum of gage is 608.66 rt above mean sea level (levels by
1chigan Department of Conservation). Prior to July 9, 1942, chain gage at highway
bridge 30 ft downstream at same datum. Since Jan. 18, 1944, auxiliary staff gage on
right bank 13 miles downstream at same datum read twice daily.

Average discharge.--18 years, 374 cfs.

Extremes.--Maximum daily discharge during year, 633 cfs Apr. 16-19; maximum gage height,
NZ.Ql {‘t Apr. 18; minimum daily discharge, 60 cfs Nov. 18; minimum gage height, 2.22 ft
ov. 17.

1938-56: Maximum discharge, 1,550 cfs June 24, 1943 (gage helght, 7.79 ft), from

rating curve extended above 660 cfs on basis of computation of peak flow over dam;

minimum daily, about 20 cfs Nov. 23, 1946 (caused by ice jams at outlet of Indlan

Lake ); minimum gage height, that of Nov. 17, 1955 (ice jam at outlet of Indian Lake);

almost no flow occasionally when ice jams form at lake outlet.

Remarks.~-Records good. Indian Lake regulated by needles in gate section of concrete dam
T miles below gage.

Discharge, in cubic feet per second, water year October 1955 to September 1956

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

1 300 286 269 279 263 225 314 550 326 368 324 308
2 289 284 272 276 260 232 314 531 317 376 327 286
3 292 281 272 279 260 232 325 516 320 389 322 293
4 292 286 277 279 257 228 330 431 320 393 334 278
5 292 278 268 282 263 228 340 418 323 393 344 796
6 300 275 261 276 260 228 351 399 165 389 340 312
7 312 275 250 276 260 228 373 379 165 371 333 290
8 315 275 254 276 249 236 406 353 138 372 336 281
9 318 275 267 271 246 232 462 350 158 501 333 288
10 315 *275 273 271 246 228 500 458 144 541 336 288
11 306 275 273 268 246 254 *531 458 144 541 333 284
12 318 275 273 264 249 232 554 453 163 541 333 284
13 306 275 273 271 24 236 588 449 163 546 329 284
14 297 275 279 268 260 *232 603 46 149 527 333 281
15 297 256 279 268 243 228 617 461 *136 529 320 291
16 297 280 273 *274 *246 225 633 453 136 525 320 283
17 297 160 273 271 254 228 #5633 453 158 525 *315 *294
18 286 60 270 260 251 232 633 458 184 507 312 298
19 286 150 *267 251 363 633 453 178 498 303 291
20 *278 215 267 280 247 52 617 453 140 *479 303 285
21 278 235 267 603 453 144 484 294 291
22 269 235 273 523 445 159 471 300 291
23 240 273 517 428 183 333 296 303
24 281 250 276 588 433 164 322 296 294
25 278 255 276 588 *420 156 303 458
26 278 258 276 574 428 148 346 294 445
27 278 283 273 574 416 109 339 294 441
28 278 299 282 559 403 322 294 312
29 281 276 545 403 291 325 297 312
30 284 263 282 545 399 315 327 293 312
31 286 [------- 282| 283 [---m---|  311|------- 336 [--ommm - 324  Z9B|-eioo-
Total] 9,053 7,801| 8,426 15,573| 13,501| 5,829| 13,239| 9,784 9,254
Mean 292 25 519 436 194 427 316 308
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 611 Min &0 Mean 280 Cfsm 0.927 In. 12.58

Waeter year 1955-56: Max £33 Min g0 Mean 318 cfsm 1,05 In. 14.29

* Discharge meaBurement made on this day.
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Middle Branch Escanaba River near Ishpeming, Mich.

Location.--Lat 46°23140", long 87°45130", in NWiSWi sec. 12, T..46 N., R. 28 W., on
Telt bank half a mile downstream from County Highway 581, 6 miles southwest of
Ishpeming, and 10 miles east of Republic.

Dralnage area.--128 sq ml.
Records available.-~June 1954 to September 1856.

Gage.--Water-stage recorder. Datum of gage 1s 1,389.02 ft above mean sea level, datum
of 1929 (levels by Michigan Department of Conservation).

Extremes .--Maximum discharge during year, 673 cfs July 11 (gage height, 5.84 ft); mini-
mum, 81 cfs Sept. 3, 4, 5, 30; minimum gage height, 1.47 ft Sept. 5.
1954-56: Maximum discharge 1,510 cfs Apr. 15, 1955 (gage helght, 9.56 ft);
minimum, 22 cfs Sept. 15, 1955 (gage height, 1.35 ft).

Remarks.--Records excellent except those for periods of ice effect, which are fair.

Rating table, water year 1955-56, except periods of ice effect (gage
helght, In feet, and discharge, in cublc feet per second)

1.4 25
1.6 43
2.0 94
5.7 656
Discharge, in cublc feet per second, water year October 1955 to September 1356
Day oct. Nov, Dec. Jan. Feb. Mar, Apr. May June July Bug. Sept.
1 55 172 63 62 43 40 54 445 235 242 54 37
2 54 139 70 R a4 0 70 445 213 250 53 35
3 53 121 70 58 44 41 128 520 177 192 57 32
4 53 107 70 58 45 42 220 622 143 132 130 31
5 94 97 70 57 45 43 280 588 126 104 235 34
6 150 91 70 56 46 43 295 537 114 86 206 44
7 170 *88 71 55 47 43 295 537 105 76 147 51
8 206 83 71 54 17 43 318 520 98 147 107 47
9 139 80 72 53 47 42 370 475 91 445 -87 41
10 144 80 7z 52 47 42 *415 445 80 639 86 39
11 112 77 72 52 46 42 *490 445 74 656 77 36
12 94 80 72 52 46 41 571 445 66 30 66 36
13 88 87 72 52 45 41 605 430 65 295 59 36
14 80 79 *72 52 45 40 622 505 63 206 55 39
15 71 75 70 52 45 40 839 571 79 168 48 47
16 62 71 69 51 45 41 588 571 95 151 47 49
17 71 80 67 51 44 41 505 490 94 156 42 48
18 81 88 65 51 44 41 430 385 96 137 41 47
19 72 86 63 50 44 42 415 355 92 112 37 55
20 62 82 62 49 *44 42 385 332 *86 102 34 67
21 57 80 61 48 44 43 385 288 77 157 *33 65
22 53 77 61 47 43 *44 400 *250 71 185 0 55
23 56 76 €0 46 42 44 385 206 60 165 53 49
24 80 77 0 *45 42 45 355 178 L 135 56 45
25 *95 74 60 44 41 45 332 158 74 *122 49 44
26 91 71 60 44 41 46 340 147 74 107 41 41
27 81 69 60 43 40 46 378 17 172 95 37 *38
28 80 88 60 73 20 46 460 206 242 87 38 34
29 107 i 60 47 520 185 185 76 44 32
30 192 68 60 48 505 178 171 66 45 32
31 206 |------- 60 50 |-=-----] 220 |-=---~-- 80 41f----
Totel 3,079| 2,591| 2,051) 1,564) 1,276 1,334 11,755| 11,853| 3,402| 6,041| 2,145 1,286
Mean 99.3 86.4 66.2 50.5( 44.0 43,0 392 382 113 195 69.2 42.9
Cfsm{ 0.776| 0.675| ©0,517| 0.395| 0.344| 0.336 3.06 2.98{ 0.883 1.52{ 0.541{ 0,335
In. 0.89 0.75 0.60 0.46 0.37 0,39 3.41 3,44 0,99 1.75 0.62 0.37
Calendar year 1955: Max 1,48C Min 23 Mean 132 Cfsm 1.03 In. 13.97
Water year 1955-56: Max 656 Min 31 Mean 132 Cfsm 1.03 In. 14.04

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 17-20, 25-27, Nov. 29 to Apr. 2.
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East Branch Escanaba River at Gwinn, Mich.

Location.--Lat 46°17'10", long 87°26'00", in NEL sec. 21, T. 45 N., R. 25 W., on right
bank In county park at Gwinn, 1 mile upstream from mouth.

Drainage area.--125 sq mi.
Records avallable.--October 1954 to September 1956.
Gage.--Water-stage recorder. Altitude of gage is 1,100 % (from topographic map).

Extremes .--Maximum discharge during year, 560 cfs Apr. 12 (gage height, 10.11 f£t); min-
Tmum dailly, 31 cfs Feb. 25 to Mar. 1; minimum gage helght, 6.77 £t Oct. 3.
. 1954-56: Maximum discharge, 1,030 cfs Apr. 15, 1955 (gage height, 12.01 £t); mini-
mum, 27 cfs Sept. 14-17, 1955; minimum gage height, 6.65 £t Sept. 15-17, 1955.

Remarks.--Records good except those for perlods of ice effect, which are fair.

Rating table, water year 1955-56, except periods of ice effect (gage
height, in feet, and discharge, in cublic feet per second)

6.7 29 8.0 158
7.0 47 9.0 330
7.5 95 10.1 560
Discharge, in cubic feet per second, water yc.. Cztober 1955 to September 1956
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 35 87 46 44 37 31 44 247 168 148 53 45
2 34 74| 46 13 37 32 52 283 143 138 50 41
3 3 64 46 43 37 33 83 360 124 103 51 39
4 33 58 46 43 38 34 148 370 112 79 96 38
s 55 54 46 43 38 34 214 320 102 65 158 39
6 86 53| 46 43 38 34 *265 301 94 59 129 49
7 97 *55 46 42 38 34 340 274 30 53 100 51
8 109 53 46 42 37 34 360 238 90 124 79 45
3 92 51 46 42 37 34 380 220 82 330 69 41
10 69| 50 46 42 37 34 %400 210 74 390 65 39
11 56 43 46 42 36 33 *450 202 68 283 60 39
12 49 48 46 42 36 33 *543 207 63 177 55 38
13 45 47 46 42 36 33 483 210 60 159 52 38
14 43 43 *47 42 35 33 516 340 61 165 48 42
15 41 43 42 34 33 494 410 80 132 45 48
16 39 53 46 42 34 34 420 330 85 121 44 53
17 53 57 45 42 33 34 360 256 76 121 42 43
18 56| 59 45 42 32 35 320 229 77 105 43 45
19 53 58 45 41 32 35 301 233 71 90 41 55
20 48 55 45 41 *32 36 283 212 *65 85 41 69
21 45 54 45 41 32 36 292 191 60 139 *40 61
22 43 51 45 41 32 *37 292 *171 55 196 52
23 43 51 44 41 32 37 283 151 53 161 57 49
24 59 50 Ey *42 32 38 256 135 51 125 53 46
25 *69 49 44 42 31 38 238 125 50 111 47 45
26 60 47 44 37 238 124 51 94 42 44
27 55| 45 44 38 265 15 105 81 40 %41
28 50| 44 44 38 320 143 121 72 43 38
29 65| 3 44 39 320 130 91 65 51 37
30 114 46 44 39 274 130 99 *60 53 38
31 EREEEEE 44 40| - -~ | 152|-m-men 57 49f------ =
TotaY 1,849] 1,604 1,404 1,090 9,240| 7,048 2,521 4,088/ 1,841 1,352
Mean| 59.6 53.5 . 35.2 308 227 84,.0 132 59.4 45,1
Ccrsm| 0.477| 0.428/ 0.362 0.282| 2.46 1.82 0.872 1.06| 0.475( 0.361
In 0.55 0.48 0.42 0.33  2.74 2.10 0.75 1.22 0.55 0.40
Calendar year 1855 : Max 874 Min 27 Mean 89.2 Cfsm 0.714 In. 9.69
Water year 1955-56: Max 549 Min 31 Mean 93.8 Cfsm 0.750 In. 10.23

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 17, 18, 23-27, Dec. 16 to Jan. 23, Jan. 30 to
Mar. 21 (no gage-height record Dec. 30 to Jan. 23, Jan. 30 to Feb. 19, Mar. 1-21; discharge estimated,
on basis of weather records and records for nearby stations).
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Escanaba River at Cornell, Mich.

Location.--Lat 45°54'40", long 87°12'50", in sec. 32, T. 41 N., R. 24 W., on right bank
downstream from highway bridge, half a mile downstream from Bobs'! Creek, three-
quarters of a mile northeast of Cornell, and 15 miles upstream from mouth.

Dralnage area.--870 sq mi.

Records available.--August 1903 to November 1912 (fragmentary), January 1913 to November
s gage heights only), October 1950 to September 1956. Published as "near Escanaba"
1903-15.

Gage.--Water-stage recorder. Datum of gage 1s 749.26 ft above mean sea level, datum of
929 (levels by Michigan Department of Conservation). August 1903 to November 1915
chain gage at site 11 miles downstream at different datum.

Average discharge.--9 years (1909-12, 1950-56), 952 cfs.

Extremes.--Maximum discharge during year, 4,560 cfs Apr. 15 {gage height, 3.60 ft); maxi-
mulm gage height, 5.72 ft Apr. 7 (ice jam’; minimum discharge, 141 cfs Nov. 14 (gage
height, 1.22 rt).

1903-12, 1950-56: Maximum discharge, 10,000 efs Apr. 19, 1952; maximum gage height,
that of Apr. 7, 1956 (ice Jam); minimum discharge observed, 90 cfs July 5, 1910 (gage
height, 1.5 ft), but may have been less during extended periods of no gage-height
record durlng winter seasons of 1903-12.

Remarks .--Records good except those for period of ice effect, which are fair. Diurnal
TTuctuation caused by Boney Falls powerplant 8 miles above station, since 1950.

Revisions (water years).--WSP 1387: 1904.

Rating table, water year 1955-56, except perlod of ice effect (gage
height, in feet, and discharge, 1n cubic feet per second)

1.3 185 2.5 1,700
1.6 405 3.0 2,800
2.0 850 3.4 3,900

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day Oct. Nov. |° Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept.
1 268 811 300 280 300 280 310 1,760 910 1,720 421 540
2 245 604 420 270 300 290 400 1,820 922 1,720 389 328
3 245 640 350 300 310 280 80O 2,150 798 1,760 338 282
4 282 570 260 380 350! 250 920 2,290 542 1,340 561 275
5 440 524 270 380 280 220 1,500 2,150 726 1,010 616 388
6 505 462 330 390 230 250 1,600 2,070 *615 713 888 466
7 756 *396 350 390 280 270 1,600 1,900 509 679 940 495
8 762 396 410 320 300 290 1,500 1,700 553 666 648 432
9 610 396 400 240 290 310 2,800 1,640 546 1,340 669 320
10 428 425 520! 250 290 340| 3,380 1,530 472 2,150 576 312
11 578 375 400 330 350 250 3,520 1,470 275 2,200 576 394
12 586 437 290 350 260 260 3,750 1,490 450 1,820 306 346
13 454 395 370 380 270 310| *3,540 1,550 427 1,590 297 381
14 404 282 *390 360 290 300 3,570 1,860 651 1,470 394 367
15 380 333 330 200 300 310 3,460 2,290 630 1,040 423 393
16 252 455 380 250 310 290 5,290 2,090 724 1,000 388 *320
17 233 449 390 3C0 320 320 3,020 1,820 596 815 306 365
18 282 554 260 320 340 260 *2,660 1,740 500 621 294 452
19 402 502 270 3z0 250 250 2,220 1,460 634 *676 273 472
20 365 355 330 3z0 *210 290 2,240 1,440 558 859 218 610
21 353 334 370 340 240 310 2,030 1,310 *530 804 306 602
22 245 476 350 220 270 *280 2,050 1,260 460 740 *416 620
23 268 527 350 220 290 290 1,940 1,060 440 881 *439 352
24 305 400 370 300 300 280 1,800 1,030 432 1,010 507 327
25 *476 300 290 *300 310 240 1,640 *837 298 722 524 452
26 454 450 260 350 2860 260 1,570 638 264 383
27 382 350 250] 370 220 280| 1,600 587 276 380
28 418 260 350 300 250 330 1,920 646 378 328
29 585 340 450 230 280 340 2,050 444 451 464
30 505 280 400 310| 1,960 340 539 216
31 835F----- - 350 300 |----~-~~ 421 554 [--------
Total 13,003 13,078) 10,810 9,530 8,250 8,840| 64,640| 46,669| 17,936| 32,222 14,173 | 12,062
Mean 419 436 349 307 284 285! 2,155 1,505 59 1,039 457 402
Cfsm 0.482 0.501 0.401 0.353 0.326 0.328 2.48 1.73 0.687 1.19 0.525 0.462
In. 0.56 0.56 0.46 0.41 0.35 0.38 2,77 1.99 0.77 1.37 0.61 0.52
Calendar year 1955: Max 6,840 Min 180 Mean 693 - Cfsm 0.797 In. 10.80
Water year 1955-56: Max 3,750 Min 200 Mean 686 Cfsm 0.789 1In. 10.75

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 24 to Apr. 8.
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Ford River near Hyde, Mich.

Location.--Lat 45°45'20", long 87°12'05", in SW§ sec. 19, T. 39 N., R. 23 W., on right
ank 40 ft downstream from county highway bridge, 1.4 miles downstream from Tenmile
Creek, and 13 miles north of Hyde.

Drainage area.--450 sq mi.
Records available.--October 1954 to September 1956.

Gage .--Water-stage recorder.

Extremes.--Maximum discharge during year, 2,330 cfs Apr. 10 (gage height, 5.22 ft%; max-
Tmum gage height):, 5.82 ft Apr. 6 (ice jam); minimum discharge, 38 cfs Nov. 17 (gage
height, 1.51 ft).

1954-56: Maximum discharge, 3,120 cfs Apr. 14-16, 1955; maxlmum gage height,
5.89 fg)Apr. 15, 1955; minimum discharge, 27 cfs Aug. 23, Sept. 9, 1955 (gage height,
1.43 ft).

Remarks.--Records good except those for period of ice effect, which are fair.

Rating table, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.6 51 3.0 530

2.0 132 4.0 1,180

2.5 292 4.9 2,000

Discharge, in cublic feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec. Jan. Feb, Mar. Apr, May June July Aug. Sept.
1 58 196 100 86 72 70 110 700 296 602 132 229
e 2 199] 100 86 72 70 160 888 273 652 116 205
3 58 183 100 86 72 70 240 736 240 612 109 172
4 60 1861 100 86 72 70 360 754 212 546 145 148
5 79 140 100 84 72 70 600 112 183 442 208 135
€ 93 130 98 84 72 70 840 748 158 351 304 153
7 132 118 98 82 72 70| *1,100 682 140 281 351 178
8 153 114 96 82 72 70 1,340 596 142 292 333 192
9 164 107 96 82 72 68| 1,600 536 150 397 300 192
10 166 *105 94 82 72 66 1,790 488 135 494 *250 175
11 155 103 92 82 a 64| *2,000 468 118 574 218 158
12 137 101 92 80 72 64 1,840 488 105 670 218 140
13 118 99 *g2 80 72 64 1,690 504 101 718 222 130
14 105 a7 90 80 72 64| 1,640 602 309 712 186 132
15 95 101 20 80 72 64| 1,640 634 590 646 161 135
1€ 89 97 90 78 72 64| 1,510 634 694 546 *137 153
17 85 89 90 640 452 116 *175
18 79 105 a8 558 369 103 178
19 75 110 88 499 *304 93 189
20 73 110 g6 462 269 83 208
21 71 110 86 *392 262 19 229
22 67 110 86 333 304 99 247
23 71 110 86 284 364 150 240
24 77 110 86 240 383 189 215
25 81 105 86 196 346 212 180
26 *85 105 86 *186 296 205 169
27 91 100 86 346 247 178 *153
28 93 100 8€ *426 215 153 142
29 109 100 86 442 189 145 132
30 130 100 86 473 175 172 125
31 1645------- 86 T 155 218 |------
Total 3,075 3,515 2,82 9,323| 12,865 5,585 5,209
Mean 99.2 117 91.2 311 415 180 174
Cfsm 0.2%2 0.260 0.203 0.691 0.922 0.400 0.387
In. 0.25 0.29 0.2 0.20 0.17 0.18 2.53 1.31 0.77 1.06 0.46 0.43
Calendar year 1955: Max 3,120 Min 28 Mean 264 Cfsm 0.587 In. 7.95
Water year 1955-56: Max 2,000 Min 58 Mean 261 Cfsm 0.580 In. 7.88

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 18 to Apr. 6 (no gage-height record Dec. 14
to Apr. 2; discharge estimated on basis of weather records, 3 discharge measurements, engineers'
notes, and records for nearby stations).
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Iron River at Casplan, Mich.
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Location.--Lat 46°03'31", long 88°37'38", on line between SE{ and SWi sec. 1, T. 42 N., R.
., on downstream side of highway bridge in Casplan, 5¢ miles upstream from mouth.

Drainage area.--84 sq mi, approximately.
Records available.--March 1948 to September 1956.

Gage.--Wire-welght gage and crest-stage indicator; gage read twlce dally. Datum of gage

s 1,438.78 ft above mean sez level (datum of 1929).
Average discharge.--8 years, 88.8 cfs.

Extremes .--Maximum discharge during year, 238 cfs July 13 (gage height, 5.84 ft); minimum

observed, 35 cfs Nov. 17 (gage height, 3.62 ft).

1948-56: Maximum discharge, 1,430 cfs July 2, 1953 (§age height, 10.20 ft); mini-

mum observed, 29 cfs Mar. 13, 1954 (gage height, 3.41 ft

Remarks.--Records good. Flow regulated by ground water pumped from mines Into river above

station.

Rating tables, water year 1955-56, except periods of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

Oct. 1 to Dec. 6 Dec. 7 to Sept. 30
5.8 49 3.8 48
4.6 123 5.0 147
5.8 232
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day Cet. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug, Sept.
1 59 84 68 62 *65 *56 63 88 93 92 *68 61
2 57 80| 68 65| €0 57 77 97 85 98 64 63
3 58 73 70 *61 59 61 105 *110 77 8% 71 62
4 *59 69 85 b62 61 s7 142 98 74 79 120 *61
5 91 84 b66 b62 65 81 152 90 73 *75 124 74
6 77 74 *p66 63 &2 61 142 93 63 77 99 66
7 71 64 65 63 61 61 *176 89 66 85 76 63
8 74 &7 67 63 61 51 161 86 60 89 77 61
9 69 67 65 63 56 52 161 82 57 220 81 61
10 66 €8 65 63 61 b57 171 78 61 161 81 61
11 57 66 64 63 61 b56 176 91 57 147 74 60
12 58 64 65 61 61 b56 171 90 *54 186 2 65
13 59 62 67 61 55 b55 152 79 51 232 73 &6
14 55 83 61 65 62 54 147 103 73 197 69 65
15 62 63 76 65 61 6 142 95 97 147 63 66
16 59 68 64 62 57 59 129 85 82 129 65 68
17 57 63 67 63 59 59 *12. 85 79 108 66 66
18 59 74 b66 61 62 59 113 85 73 101 65 66
139 57 67 b65 63 60 54 116 77 79 105 64 80
20 €0 65 65 64 57 57 105 79 81 99 81 69
21 61 63 63 61 56 57 98 76 69 101 61 62
22 59 62 65 b61 57 59 100 71 66 93 80 66
23 66 69 69 61 55 57 92 74 65 89 74 63
24 77 61 68 61 57 58 91 70 66 B84 72 60
25 66 67 52 b60 58 61 87 66 69 79 74 60
26 64 64 65 59 b56 61 86 66 85 76 65 58
27 64 65 63 9 bS4 61 93 73 98 73 65 62
28 66 57 64 60 S4 59 105 71 85 74 63 60
29 119 70 63 61 57 59 98 7 81 73 66 57
30 12 69 b63 62177777 59 90 109 107 72 63 55
31 RN piini b&2 63 "7~ 62 |7 109 [7TTTTT T 69 63 [T
Total 2,123 2,032 2,022 1,923 1,710 1,792 | 3,665 2,636 2,226 3,395 2,279 1,907
ggan . 68.5 87.7 65.2 62.0 59.0 57.8 12 85.0 74.2 110 73.5 63.6
sm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 420 Min 45 Mean 8z2.2 cfsm - In.
Water year 1955-56 : Max 232 Min 51 Mean 75.7 CFPsm - In.

* Discharge measurement made on this day.
b Stage-discharge relation affected by 1ce.
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Brule River near Florence, Wis.

Location,--Lat 45°57'30", long 88°15'65", in SEt sec. 11, T. 41 N., R. 32 W., Michigan
meridian, on left bank 40 ft upstream from highway bridge, 1 mile upstream from Paint
River, 33 miles north of Florence, and 6 miles upstream from confluence with Michlgamme
River.

Drainage area.--380 sq mi.
Records available.--January 1914 to February 1916, June 1944 to September 1956.

Gage .--Water-stage recorder. Altitude of gage 1s 1,210 ft (from topographic map). Prior
o Aug. 29, 1944, wire-weight or chaln gages at bridge 40 ft downsfream at same datum.

Average discharge.--13 years (1914-15, 1944-56), 361 cfs.

Extremes.--Maximum discharge during year, 1,150 cfs July 9 (gage height, 3.53 ft); maxi-
mum gage height, 5.94 ft Nov. 22 {ice Jam); minimum daily discharge, 205 cfs Feb. 28
to Mar. 7.
1914-16, 1944-56: Maximum discharge, 4,700 cfs July 2, 1983 (gage height, 6.57 ft);
maximum gage height, 7.70 ft Apr. 5, 1954 fice Jjam); minimum discharge, 155 cfs Aug. 16,
22, 1949; minimum gage height, 1.86 ft Aug. 27, Sept. 13, 1948.

Remarks .--Records good except those for periods of 1ce effect or no gage-height record,
which are fair. Flow not adjusted for ground water pumped from mines into Iron River
above statlon at Caspian, Mich.

Revisions (water years).--WSP 1387: 1914-15.

Rating table, water year 1955-56, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.9 185
2.3 337
3.0 745
3.6 1,210
Discharge, 1in cubic feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 265| 429 255 250 245 %205 250 382 550 930 *300 270
2 260 367 255 250 *245 205 *290 *424 435 *780 296 266
3 *270 332 255 250 245 205 450 512 372 610 309 262
4 310 308 255 *250 245 205 610 506 337 500 598 *262
5 480 296 *255 250 245 205 675 462 *314 429 131 300
] 380 300 255 250 240 205 642 424 296 403 580 367
7 335 287 255 250 240 205 *696 398 287 403 468 332
8 340 278 255 250 240 210 724 372 283 758 398 300
9 330 278 255 250 235 210 745 357 262 1,140 392 283
10 305 278 255 250 235 210 *766 352 253 976 387 278
11 275 274 250 250 235 210 780 357 242 801 382 274
12 265 274 250 250 235 210 808 382 224 766 362 274
13 260 266 250 250 230 210 773 398 275 717 337 283
14 260 270 250 250 230 210 724 490 836 675 323 305
15 270 270 250 250 230 210 703 484 808 574 305 300
16 270 270 250 245 230 210 642 414 938 630 300 300
17 270 270 250 245 230 210 574 392 752 562 300 300
18 270 270 250 245 230 210 528 387 623 484 291 291
19 270 265 250 245 225 210 495 362 598 440 278 328
20 275 265 250 245 225 210 468 347 604 456 278 323
21 285 260 250 215 446 337 506 484 287 305
2z 280 260 250 215 435 319 424 478 372 291
23 310 260 250 215 408 300 387 440 382 287
24 360 260 250 215 387 283 362 408 347 278
25 325 260 250 215 367 274 342 387 319 270
26 300 260 250 220 362 270 347 367 296 266
27 300 255 250 220 387 283 506 352 287 266
28 350 255 250 220 478 270 478 342 283 262
29 40 255 250 225 456 270 440 328 283 257
30 8640 255 250 225 403 451 649 319 278 257
31 #520f------ 250 230 f=---=--~ 838 |-----=-- 314 278 [-e-=-o-m
Total 10,270} 8,428/ 7,800 6,580| 16,472| 11,895| 13,730} 17,254 | 11,027 | 8,637
Mean 331 281 252 212 549 384 458 557 356 288
Cfsm| 0.871| 0.739 0.663 0.558 1.44 1.01 1.2) 1.47| 0.937 0.758
In. 1.00 0.82 0.76 0.64 1.61 1.16 1.35 1.70 1.08 0.85
Calendar year 1955: Max 1,440 Min 221 Mean 361 Cfsm 0.950 In. 12.88
Water year 1955-56: Max 1,140 Min 205 Mean 345 Cfsm 0,908 In. 12.37

* Discharge measurement made on this day.
.--Stage-discharge relation affected by ice Nov. 16 to Apr. 4. No gage-height record Oct. 1-
31; discharge estimated on basis of discharge measurements, weather records, recorded range in stage,
and records for nearby stations.
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Paint River at Crystal Falls, Mich.

Location.--Lat 46°06'20", long 88°20'05", in SEf sec. 20, T. 43 N., R 32 W., on right bank
T50 It downstream from municipal powerplant at Crystal Falls and 13 miles upstream from
mouth.

Drainage area.--616 sq ml.
Records avallable.--August 1944 to September 1956.

Gage .--Water-stage recorder. Datum of gage is 1,306.1 £t above mean sea level (Wisconsin-
1chigan Power Co. benchmark).

Average discharge.--12 years, 591 cfs.

Extremes.--Maximum discharge during year, 2,650 cfs May 4 (gage helght, 5.02 ft); minimum,
cfs Nov. 17 (gage helgnt, 1.81 £t); minimum dally, 245 cfs Feb. 29, Mar. 1.
1944-56; Maximum discharge, 10,700 cfs July 2, 1953 (gage height, 9.70 ft); mini-

mum, 7.7 cfs Sept. 17, 1950 7gage height, 0.89 ftj; minimum daily, 81 cfs Nov. 1, 1947.

Remarks.--Records good. Dlurnal fluctuation caused by powerplant lmmediately above
station.

Revisions (water years).--WSP 1174: 1947-48(m).

Rating table, water year 1955-56, except perlod of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

2.1 220 4.0 1,540

2.5 384 4.7 2,290

3.0 870

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 300 *80 365 310  *280 245 300 1,050 846 799 326 473
2 285 719 370 305 280 250 376 1,070 786 816 308 438
3 310 680 375 310 280 255 514 *1,210 681 *738 *316 387
4 *314] 581 365 *305 275 255 980 1,310] 636 622 494 *388
5 408 506 355 300 270 260 1,220 1,270 *551 549 805 367
6 544 504 *365 300 280 265 1,240 1,190 478 462 710 433
7 597 466 380 300 275 255} 1,300 1,120 440 441 605 443
8 587 457 385 295 280 255 1,410| 1,020 420 618 480 416
9 597 438 380 295 280 260( *1,610 961 393 1,440 447 401
10 550 443 370 290 275 260 1,780 893 369 1,570 420 386
11 546 424 360 290 275 260 1,920 854 349 1,260 422 350
12 522 406 355 295 265 265| 2,170 876 2 1,380 384 351
13 474 418 350 300 285 260 2,210 873 336 1,450 354 356
14 420 406 350 295 270 260 2,130 1,080 366 1,100 341 360
15 406 403 350 300 275 260 2,040 1,310 528 828 318 402
16 376 395 345 305 270 265 1,870 1,270 620 722 316 404
17 360 274 345 305 270 260( 1,670( 1,180 506 679 314 407
18 374 411 340 305 270 270| 1,460| 1,130 470 605 300 400
19 355 491 335 300 270 275| 1,330 1,010 472 505 292 458
20 347 434 330 300 270 280 1,250 930 525 518 280 36
21 332 413 325 275{ 1,180 854 491 558 288 532
22 350 408 320 275| 1,160 773 430 570 360 494
23 350 448 320 280 1,090 688 386 511 514 470
24 404 346 330 270 1,030 636 350 450 537 438
25 428 354 340 265 968 S74 336 431 474 409
26 412 380 335 365 405 428 384
27 418 355 315 498 420 381 366
28 405 320 320 604 410 368 343
29 543 320 315 613 372 620 340
30 856 360 315 626 350 617 335
31 889 [------- 300 280 Rihiand 338 569 |-7777"
Totall 14,059 | 13,361} 10,705 9,125 14,797 | 21,917 | 13,388 | 12,297
Mean 454 445 345 294 493 707 432 410
Cfsm[ 0.737| 0.722| 0.560| 0,477 0.800 1.15}) 0.701§ 0.666
In. 0.85 0.81 0.65 0.55 0.47 0.50 2,38 1.73 0.89 1.33 0.81 0.74
Calendar year 1955: Max 5,260 Min 224 Mean 583 Cfsm 0,946 In. 12,87
Water year 1955-56: Max 2,210 Min 245 Mean 529 Cfsm 0.859 In. 11.71

* Discharge measurement made on %this day.
Note.--Stage-discharge relation affected by ice Nov. 26 to Apr. 1.
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Michigamme River near Crystal Falls, Mlch.

Location.--Lat 46°06'50", long 88°12'55", in NWi sec. 20, T. 43 N,, R. 31 W., on right
bank 400 ft upstream from highway bridge, 43 miles downstream from Michigamme Reservoir,
€ miles east of Crystal Falls, and 16 miles upstream from confluence with Brule River.

Drainage area.--670 sq mi.
Records available.--August 1944 to September 1956.

Gage.--Water-stage recorder. Altitude of gage is 1,300 ft (from topographic map).

Average discharge.--12 years, 708 cfs.

Extremes.--Maximum discharge during year, 1,850 cfs July 13 (gage height, 6.00 ft); min-
imum daily, 117 cfs Aug. 8.

1944-56: Maximum discharge, 6,340 cfs May 3, 1954 (gage height, 10.11 ft); minimum
daily, 71 cfs Nov. 26, 1950.

Remarks .--Records excellent. Flow regulated by powerplants and by Michigamme Reservoir
capacity, 119,950 acre-ft) 4.5 miles above station.

Rating table, water year 1955-56 (gage height, in feet, and
discharge, in cubic feet per second)

1.9 112 4.0 65F
2.5 197 5.0 1,200
3.0 308 5.7 1,640
Discharge, 1in cubic feet per second, water year October 1855 to September 1956
Day Oct. Nov, Dec, Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 156 177 700 750 *678 632 377 750| 1,010 472 775 452
2 158 177 700 750 &8 632 392 775 800 775 775 183
3 313 310 700 750 678 810 502 *800 828 *800 *775 192
4 317 306 700 750 678 610 590 800/ 1,040 682 800 #445
5 326 305 700 *750 678 610 610 775 1,200 712 800 570
6 320 164 *700 750 678 610 655 775 *1,170 800 800 570
7 325 514 700 750 678 610 655 775 1,170 800 396 570
8 322 725 700 750 678 610 610 775! 1,120] 1,360 117 570
9 324 725 700 957 678 530 632 775 817 1,480 527 570
10 *425 700 700{ 1,080 678 590 464 715 775 338 775 550
11 410 700 700{ 1,110 655 590 247 775 775 750 775 550
12 415 700 700/ TI;1I0 655 590 185 775 775 981 775 550
13 465 700 700{ 1,080 655 590 187 715 703| 1,350 775 550
14 338 700 700| 1,080 655 476 197 828 725| 1,260 775 550
15 174 700 700/ 1,080 655 337 201 800 700, 1,230 775 550
16 183 700 700f 1,080 655 378 201 937 320 934 775 550
17 443 700 700| 1,050 655 423 *197| 1,300 188 800 775 550
18 570 700 700/ 1,080 655 408 185 1,640 516 800 775 550
19 560 700 700/ 1,050 655 408 183| 1,440 560 775 725 550
20 570 700 700/ 1,050 655 392 183 828 183 800 725 550
21 570) 700 700/ 1,050 655 403 183 1,040 187 800 725 550
22 570) 700 700/ 1,050 832 474 183 1,200 185 800 725 550
23 570) 518 725 1,050 632 363 554| 1,200 187 800 725 550
24 570 725 750{ 1,020 632 389 725 994 192 800 725 550
25 570 700 750 1,020 632 380 150 800 496 800 725 550
26 570 700 750/ 1,020 632 371 725 800 700 800 700 550
27 570 700 750 1,020 632 382 750 800 700 800 632 550
28 570 700 750 8l4 632 362 750 828 678 775 570 550
29 400 700) 750 700 *632 365 750{ 1,020 676, 775 570 550
30 178 700 750 TIl----~ 371 750! 960; 218 775 451 550
31 #1780 ----- 750 790[ - -~-~- 362|--------  1,130| ----—-- 775 431 - - -
Totall 12,430 17,946 22,125| 29,212/ 19,041| 14,918/ 13,853 28,645 19,594 27,199 21,169/ 15,672
Mean 401 598 714 942 657 481 462 924 653 877 683 522
Cfsm -] - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955 Max 2,630 Min 156 Mean 685 Cfsm 1,02 In., 13.85
Water year 1955-56: Max 1,640 Min 117 Mean 661 Cfsm 0.987 TIn. 13.43

* Discharge measurement made on this day.
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Menominee River near Florence, Wis.
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Location.--Lat 45°57104", long 88°11'13", in NEX sec. 16, T. 41 N., R. 31 W., on left
bank half a mile downstream from confluence of Brule and Michigamme Rivers and 3% miles

northeast of Florence.

Records available.--July 1950 to September 1956.

Gage.--Water-stage recorder.

Average discharge.--6 years, 2,037 cfs.
Extremes.--Maximum discharge durlng year, 6,350 c¢fs July 11 {(gage helght, 7.67 ft); mini-

mum, 120 c¢fs Dee, 16 (gage helght, 1.55 ft); minimum daily, 510 cfs Nov. 13

Remarks .--Records excellent.
capacity, 119,950 acre-ft) and Peavy Pond
River, and by many other smaller reservoirs on tributaries above station.

Altitude of gage 1s 1,120 ft (from topographic map).

1950-56: Maximum discharge, 20,500 cfs July 2 or 3, 1953 (gage height, 13.81 ft,
from floodmarks), from rating curve extended above 12,000 cfs by logarithmic plotbing;
Tég%mum, 57 cfs Sept. 18, 1950 (gage height, 1.28 ft); minimum dally, 220 cfs Feb. 4,

Flow regulated b

{e

discharge, in cubic feet per second

Rating table, water year 1955-56 (gage height,)in feet, and

powerplants, and by Michigamme Reservolr
apaclty, 33,000 acre-ft) on Michigamme

2.5 485
3.0 760
4.0 1,530
6.0 3,780
6.4 4,340
Discharge, in cublc feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 842 1,740 1,330 S04 1,800| *1,170 779 2,180 2,380 1,890| *1,840| al,450
2 51 1,510 1,740 1,090 *1,530 1,730 1,470] *2,420 2,150 *3,490 1,760 a950
3 *1,090 1,540 1,560 1,620 1,690 1,690 1,470 2,710 1,840 2,910 1,740] al,450
4 1,280 1,580 1,280 | *1,800 1,520 1,560 2,080 2,710 2,140 2,200 2,160{*al, 500
S 1,240 1,430] *1,740 1,660 1,020 1,530 2,200 2,650] *2,090 2,200} al,000 1,460
6 1,280 1,340 1,650 1,740 1,410 1,430 2,170 2,330 2,240 2,020| al,800 1,370
7 1,350 1,490 1,600 1,530 1,610 1,520 2,340 2,180 2,200 1,430{ al,700 1,380
8 1,450 1,470 1,580 1,020 1,560 1,340 2,360 2,360 2,190 2,330 1,540 1,400
9 910 1,490 1,690 1,850 1,580 1,420 2,440 2,290 1,820 3,810 1,540 1,140
10 1,200 1,460 1,320 1,740 1,510 1,170| *2,290 2,270 1,410 3,690 1,850 1,310
11 1,370 1,480 1,280 1,710 1,440 849 2,280 2,180 1,520 4,300 1,550 1,350
12 1,100 1,100 1,610 1,680 837 1,450 2310 2,150 1,500 3,730 1,230 1,410
13 1,450 510 1,690 1,860 1,790 1,570 2‘400 2,040 1,480 3,500| al,600 1,410
14 1,440 1,220 1,730 1,750 1,360 1,380 2,290 2,630 2,290 3,480|( al,650 1,450
15 922 1,410 1,620 1,300 1,700 1,380 23710 3,060 2,270 3,190( al,650 1,230
16 946 1,280 1,680 1,892 1,640 1,260 2,780 2,850 2,480 2,470 1,530 1,080
17 1,400 1,440 1,280 1,900 1,480 1,240 2,710 3,390 2,170 2,090 1,620 1,500
18 1,420 1,400 898 1,910| 1,410} 1,120 2,180 3,650 1,600 2,060 1,480 1,460
19 1,430 1,400 1,680 1,740 1,570 1,360 2,270 2,830 1,400 1,760 1,340 1,450
20 1,410 1,450 1,530 1,82 1,730 1,270 2,280 1,810 1,520 2,020 1,620 1,430
21 1,430 1,520 1,510 1,810 1,780 1,460 1,720 2,110 1,110 1,770| al,550 1,470
22 1,450 1,550 1,500 1,150 1,630 1,390 1,790 2,320 1,240 1,870 1,500 1,280
23 1,430 1,570 1,620 1,780 1,750 1,120 2,030 2,110 1,180 2,360| al,500 1,030
24 1,480 1,360 1,290 1,910 1,570 1,250 2,020 2,010 1,000 1,950 al,600 1,350
25 1,620 1,250 1,040 1,670 1,760 1,200 2,070 1,920 1,300 1,780 1,710 1,370
26 1,640 1,230 1,120 1,160 1,300 1,420 1,960 1,880 1,410 1,750| al1,300 1,320
27 1,600 1,300 1,420 1,360 2,240 1,410 1,790 1,730 al,500 1,300
28 1,440 1,330 1,720 1,290 1,870 1,790 1,630 1,910] al,350 1,310
29 1,620 1,260 1,680 1,350 1,840 1,640 1,570 1,920} al,500 1,210
30 1,730 1,060 1,740 1,320 1,900 2,160 1,470 1,960] al,500 1,170
31 *1,770 |-~ ----~ 1,400 1,680 1,310« cemennn 2,280(-~---~=-| 1,840} al,400(----- --
Total 41,257| 41,170| 46,528 | 49,744 | 44,717 41,909{ 63,289| 72,280| 52,390 75,410| 48,410| 39,990
Mean| 1,331 1,372 1,501 1,605 1,542 1,352 2,110 2,332 1,746 2,433 1,562 1,333
Cfsm - - - - - - - - - - - -
In, - - - - - - - - - - - -
Calendar year 1955: Max 9,120 Min 472 Mean 1,769 Cfsm - In.
Water year 1955-56: Max 4,300 Min s10 Mean 1,686 Cfsm - In. -

# Discharge measurement made on this day.
a No gage-height record; discharge estimated on basls of discharge records for the Brule and
Peavy Falls powerplants.
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Menominee River at Twin Falls, near Iron Mountain, Mich.

Location.--Lat 45°52'20", long 88°04'10", in sec. 12, T, 40 N., R. 31 W., Michigan merid-
an, at powerplant of Wisconsin-Michigan Power Co., 3% miles north of city of Iron
Mountain, 4 miles upstream from Pine River, and at mile 106.6.

Drainage area.--1,790 sq mi, approximately.

Records available--January 1914 to September 1956.

Gage.--Headwater and tallwater gages and generation data entered hourly in daily log sheet
y company employees.

Average discharge.--42 years, 1,821 cfs.

Extgezlesz.--Maximum daily discharge during year, 4,560 cfs July 11; minimum daily, 942 cfs
ct. 2. .
1914-56: Maximum daily discharge, 16,700 cfs Apr., 23, 24, 1916; minimum daily,
154 cfs Aug. 9, 1925,

Remarks .--Records good. Discharge determined from powerhouse records computed on basis
of load-discharge rating of hydroelectric unlts as developed by Geological Survey in
1932-33 and taintor-gate ratings based on theoretical formulas. Flow regulated by
%owerplants, and by Mich1§amme Reservoir (capacity, 119,950 acre-ft) and Peavy Pond

gagicity, 33,000 acre-ft] on Michigamme River, and by many smaller reservoirs above
station.

Cooperation.--Records of dally discharge furnished by Wisconsin-Michigan Power Co.

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,090 1,830 1,420 1,230 1,600 1,400 1,080 2,130 2,540 2,090 2,010 1,550
2 942 1,770 1,600 1,220 1,520 1,730 1,420 2,480 2,270 3,700 1,920 1,340
3 1,120 1,680 1,590 1,520 1,650 1,830 1,900 2,880 2,110 2,870 1,870 1,350
4 1,180 1,620 1,500 1,770 1,770 1,580 2,110 2,660 2,180 2,600 2,180 1,410
S 1,430 1,640 1,760 1,960 1,430 1,630 2,480 2,850 2,250 2,400 1,650 1,520
6 1,570 1,390 1,800 1,840 1,500 1,540 2,500 2,430 2,230 1,930 1,680 1,500
7 1,800| 1,710 1,770| 1,830| 1,620| 1,590| 2,510| 2,350| 2,250/ 1,760 1,500| 1,460
8 1,520 1,450 1,780 1,440 1,620 1,370 2,500 2,390 2,160 2,320 1,820 1,340
9 1,020 1,630 1,810 1,710 1,640 1,460 2,570 2,400 1,910 3,800 1,720 1,270
10 1,340 1,580 1,440 1,880 1,600 1,410 2,620 2,390 1,510 3,900 1,860 1,370
11 1,340 1,630 1,400 1,860 1,550 1,120 2,450 2,380 1,640 4,560 1,690 1,470
12 1,360 1,300 1,760 1,800 1,330 s 2,460 2,330 1,540 3,840 1,330 1,480
13 1,330 943 1,780 1,890 1,595 1,440 2,510 2,350 1,870 3,440 1,720 1,460
14 1,390 1,350 1,770 1,840 1,469 1,400 2,780 2,680 2,250 3,480 1,700 1,480
15 1,320 1,350 1,770 1,610 1,739 1,400 2,830 3,000 2,510 3,180 1,680 1,360
16 1,080 1,230 1,740 1,840 1,440 1,330 2,950 2,940 2,540 2,530 1,680 1,380
17 1,360/ 1,350 1,370 1,960| 1,480{ 1,380| ?2,590| 3,230| 2,550 2,250/ 1,740| 1,380
18 1,550 1,520 1,310 1,980 1,680 1,330 2,380 3,390 1,710 2,290 1,550 1,470
19 1,480 1,570 1,320 2,020 1,620 1,450 2,420 3,020 1,550 1,830 1,410 1,440
20 1,610 1,590 1,440 1,960 1,800 1,270 2,340 2,140 1,630 2,040 1,570 1,470
21 1,560 1,870 1,500 1,950 1,780 1,560 2,070 2,060 1,400 1,950 1,580 1,510
22 1,550 1,680 1,520 1,610 1,770 1,400 1,940 2,240 1,280 2,020 1,830 1,340
23 1,480( 1,850 1,680f 1,770{ 1,800| 1,320 2,110| 2,250] 1,300( 2,300( 1,730| 1,330
24 1,820 1,380 1,440 1,870 1,770 1,380 2,140 2,200 1,250 2,310 1,800 1,340
25 1,950 1,400 1,120 1,730 1,740 1,370 2,170 1,920 1,300 1,860 1,780 1,360
26 1,880 1,440 1,340 1,690 1,520 1,500 2,130 1,820 1,360 1,820 1,610 1,400
27 1,590 1,310 1,560 1,720 1,670 1,520 2,220 1,700 1,920 1,880 1,720 1,360
28 1,470 1,520 1,630 1,780 1,380 1,430 2,160 1,750 1,870 2,080 1,680 1,370
29 1,810 1,330 1,790 1,540 1,640 1,440 1,850 1,830 1,530 2,050 1,490 1,350
30 2,010 1,570 1,850 1,760}~ ---- 1,450 1,980 2,230 1,720 2,040 1,560 1,350
31 2,000{ -- --- 1,440 1,640 ------- 1,200)-------- 2,310} -~~~ 2,040 1,540{ - -----
Totall 46,032 45,493| 48,980| 54,200| 46,720( 44,500| 68,270 74,730] 55,910/ 79,160/ 52,440| 42,210
Mean 1,485 1,516 1,580 1,748 1,611 1,435 2,276 2,411 1,864 2,554 1,692 1,407
Cfsm - - - - - - - - - - - -
In. - N - - - - - - - - - -
Calendar year 1955: Max 9,310 Min 733 Mean 1,876 Ccfsm - In.

Water year 1955-56: Max 4,560 Min 942 Mean 1,800 Cfsm - In. -~
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Pine River at Pine River powerplant, near Florence, Wis.

Location Lat 45°49'40", long 88°14'55", in sec. 28, T. 39 N., R. 18 E., at powerplant of
sconsin-Michigan Power Co., 5.0 miles downstream from Popple River, and 6.5 mlles
south of Florence.

Drainage area.--528 sq ml.

Records avallable.--October 1923 to September 1956.

Average discharge.--33 years, 425 cfs.

Extremes.- Maximum dally dischargze during year, 1,340 cfs July 9; minimum dally, 123 cf's
June 11.

1923-56: Maximum dally dilscharge, 4,380 cfs Apr. 9, 1929; no flow at times in 1924,
1926-27, 1930-31, 1933, 1940.

Remarks.--Records good except those above 700 cfs, which are falr., Dally discharge deter-
mined from powerplant records. Flow regulated by powerplant at station, but pondage
1s small and monthly discharge s very nearly natural flow.

Cooperation.--Records of dally discharge computed by Wisconsin-Michigan Power Co. on basls
f load-discharge rating of hydroelectric units as developed by Geologlcal Survey and
gate ratings based on theoretical formulas.

Revisions.--WSP 1237: Dralnage area.

Discharge, in cubic feet per seccnd, water year October 1955 to September 1958

Day Oct. Nov, Dec. Jan. Feb, Mar, Apr. May June' July Aug. Sept.
1 156 749 214 208 192 156 182 624 520 944 234 260
2 182 704 260 208 156 169 208 520 390 944 195 234
3 208 624 208 208 182 156 380 664 312 837 260 234
4 208 494 286 208 156 156 588 704 312 731 625 234
5 234 481 208 208 182 156 654 684 312 624 1,110 260
[ 468 416 260 195 182 156 824 651 299 468| 1,090 442
7 520 416 208 208 156 156 924 572 208 416 944 266
8 520 364 286 195 182 156 | 1,090 550 208 800 804 480
9 416 338 208 208 182 156 | 1,100 520 182| 1,340 669 360

10 312 325 312 182 182 156 | 1,080 416 182| 1,300 559 480
11 512 338 208 182 169 156 984 482 123| 1,310 546 355
12 312 312 208 182 169 156| 1,080 461 208 1,170 429 240
13 286 260 312 182 182 156 | 1,050 507 193 804 429 280
14 208 286 208 195 162 156 | 1,000 580 514 692 468 360
15 286 312 208 182 195 156 | 1,020 666 520 624 312 325
18 182 325 208 182 156 156 984 601| 1,080 624 338 285
17 182 208 208 208 195 156 857 580 1,200 593 312 296
18 260 156 156 182 156 156 772 543| 1,070 471 312 221
19 182 362 195 182 156 156 744 520 1,060 390 299 286
20 208 260 182 195 169 156 675 468| 1,080 390 260 260
21 156 286 182 169 182 156 519 494| 1,030 429 260 273
22 182 260 182 195 156 156 624 468 984 556 338 273
23 208 338 182 169 182 156 ) 468 819 520 390 260
24 364 182 208 195 169 182 597 325 624 455 338 234
25 364 234 208 182 156 156 480 325 624 390 377 234
26 418 234 182 182 156 182 416 325 624 364 286 234
27 338 221 208 169 156 182 453 273 664 312 286 208
28 338 156 208 182 156 182 572 286 744 312 234 208
29 416 182 208 156 156 182 624 286 744 195 247 182
30 764 182 208 82 |------- 182 624 390 754 260 240 182
31 864 f-- ---- 156 156 [ ------- 182 |----~--- 520 |------— 260 273)---- -
Total] 10,052| 10,007| 6,675| 5,837| 4,9%0| 5,031| 21,670| 15,473| 17,584| 19,525| 13,464 | 8,446
Mean 324 334 215 188 170 162 722 499 586 630 434 282
Cfsm) 0.614| 0,633} 0.407| 0.358] 0.,322| 0.307 1,37| 0,945 1.11 1.19| 0.822| 0.534
In. 0.71 0.70 0.47 0,41 0.35 0.35 1.53 1,09 1.24 1.38 0.95( 0.59
Calendar year 1955: Max 2,340 Min 104 Mean 384 Cfsm 0,727 1In. 9.86

Water year 1955-56: Max 1,340 Min 123 Mean 379 Cfsm 0.718 1In, 9.77
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Sturgeon River near Foster City, Mich.

Location.--Lat 45°54'30", long 87°45'15", in NWi sec. 3, T. 41 N., R. 28 W., on left bank
30 ft downstream from bridge on County Highway 569, 1i miles downstream from confluence
of East and West Branches, and 4 miles south of Foster City.

Drainage area.--244 sq mi,
Records avallable.--October 1954 to September 1956.

Gage.--Water-stage recorder.

Extremes.--Maximum daily discharge during year, 690 cfs Apr. 10; maximum gage height,
6.54 £t Apr. 8 (lce Jam); minimum discharge, 48 cfs Oct. 2, 3 (gage helght, 2.41 ft),
but may have been less during period of ice effect.

1954-56: Maximum daily discharge, 1,400 cfs Apr. 14, 15, 1955; minimum, 31 cfs
Sept. 9, 17, 1955 (gage helght, 2.24 ft).

Remarks . --Records good except those for perlods of ilce effect or no gage-helght record,
which are fair.

Ratlng table, water year 1955-56, except perlod of 1ice effect (sage
height, in feet, and discharge, in cublc feet per second)

2.4 47
3.0 118
4.0 278
6.0 690
Discharge, in cublc feet per second, water year October 1955to September 1956
Day Oct. -Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 50 181 6 66 56 53 84 252 168 352 82 128
2 49 156 76 66 56 54 100 234 152 390 74 112
3 50 131 76 66 55 55 120 269 128 352 73 98
4 439 112 76 66 54 56 1s0 314 112 269 117 88
5 64 100 76 66 55 56 250 324 89 200 243 88
6 85 94 76 66 56 56 330 296 93 154 296 135
7 124 87 75 65 57 56 400 260 85 129 278 168
8 148 85 74 65 58 54 500 226 82 172 226 164
8 148 81 73 85 58 53 640 194 8l 305 183 141
10 128 *79 72 65 59 52 630 178 74 390 148 121
11 108 77 71 64 58 51 *668 167 87 420 132 106
12 81 76 70 64 57 50 646 186 60 514 125 83
13 79 75 *63 64 56 S0 *§46 207 58 558 114 94
14 70 74 68 64 56 50 624 234 138 547 103 93
15 66 7E 67 64 S5 S50 580 260 269 460 83 100
16 82 74 66 64 55 51 525 268 352 371 85 112
17 60 76 66 64 55 51 481 260 390 296 77 119
18 57 78 66 €4 55 52 420 234 410 218 77 118
19 56 8l 66 63 55 52 371 218 380 175 70 131
20 55 83 66 62 55 52 314 200 342 154 65 146
21 52 83 66 62 *55 53 278 197 *278 175 62 156
2 50 83 66 62 55 54 252 186 218 226 *88 147
23 54 82 66 61 55 *54 234 *167 184 260 147 129
24 71 8l 66 61 54 55 210 147 154 243 173 115
25 89 79 66 *60 54 56 192 134 134 210 165 108
26 *93 78 66 59 54 57 176 121 118 *175 136 *104
27 87 77 66 58 54 59 173 21 180 146 114 95
28 81 76 66 57 53 61 218 124 234 125 104 87
28 97 76 66 56 B3 63 260 128 234 110 118 81
30 154 76 66 56)|------ 67 278 148 252 100 132 iy
31 189f-- --- 66 56 --—---- 7} EREE 172 | wmmeeee 93 138) - - -
Total 2,623 2,665 2,151 1,941 1,608 1,707 10,810 6,421 5,527 8,288 4,038 3,463
Mean B84.6 88.8 69.4 62.6 55.5 55.1 360 207 184 267 130 11§
Cfsm 0.347 0.364 0.284 0,257 0.227 0.22 1.48 0.848 0,754 1.08 0.533 0.471
In. 0.40 0.41 0.33 0.30 0.24 0.26 1.65 0.98 0.84 1.26 0.61 0.53
Calendar year 1855: Max 1,400 Min 32 Mean 161 cfsm ©0.660 In, 8.94
Water year 1955-56: Max 630 Min 438 Mean 140 Ccfsm 0,574 In. 7,81

* Discharge measurement made on thls day.

Note.--Stage-dlscharge relation affected by ice from about Nov, 18 to Apr. 9. No gage~helght
record Nov. 11 to Dec. 12; discharge estimated on basis of weather records and records for nearby
statlons.
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Menoninee River near Pembine, Wis.

Locatlon.--Lat 45°35'25", long 87°46'35", in sec. 21, T. 37 N., R. 28 W., Michigan merid-
ian, on left bank 700 ft upstream from Pemene Creek, 4 miles west of Nathan, Mich.,
15 miles southeast of Pembine, and at mile 65.3.

Drainage area.--3,240 sq mi, approximately.

Records available,--November 1949 to September 1956.

Gage.--Water-stage recorder. Altitude of gage is 745 ft (from river-profile map).
Average discharge.--6 years (1950-56), 3,288 cfs.

Extremes.--Maximum discharge during year, 7,840 cfs July 12 (gage helght, 6.68 ft); mini-
mum, 1,190 cfs Oct. 4 (gage helght, 2.14 ft).
1949-56: Maxlmum discharge, 25,500 cfs July 3, 1953 (gage height, 13.06 ft); mini-
mum, 946 cfs Nov. 10, 1952 (gage height, 1.82 ft).

Remarks.--Records good except those for perlod of ice effect, which are fair. Flow reg-
ulated by powerplants and by Michigamme Reservoir (capacity, 119,950 acre-ft) and
Peavy Pond (capacity, 33,000 acre-ft) on the Michigamme River, and by many smaller
reservolrs above station.

Revisions (water years).--WSP 1277: 1952.

Rating table, water year 1955-56, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 5 to May 18)

2.2 1,280 5.0 4,900
3.0 2,110 6.0 6,550
4.0 3,380 6.5 7,490
Discharge, in cublc feet per second, water year October 1955 to September 1956
Day Oct., Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 1,720 3,130 1,900 1,7C0 2,000 1,800 1,700 3,130 3,550 3,550 2,570| 1,890
2 1,570 2,970 1,900 1,6C0 1,900 1,900 2,200 3,070 3,350 4,930 2,490f 2,440
3 1,320 2,840| =2,000| 1,80| 2,000/ 7I,800| 2,700| 4,010 3,100| 5,5%0| 2,380 2,230
4 1,360 2,740 2,100 1,900 1,900 1,900 3,400 4,100 2,880 4,630 2,920] 1,460
5 1,720 2,330 1,900 2,000 2,000 1,800 4,000 4,210 2,990 4,210 4,120 2,000
1 1,900 2,310 1,900 2,100 1,900 1,800 4,120 4,130 2,790 3,490 3,890| 2,260
7 2,370 2,100 2,100 2,000 1,900 1,800 4,760 3,880 2,920 2,600 3,980| 2,530
8 2,640 2,300 2,400 2,100 1,800 1,700 4,680 3,320 2,840 2,730 3,370| 2,410
9 2,330 2,290 2,300 2,000 1,800 1,700 5,030 3,180 3,490 4,720 3,300 2,310
10 1,560 2,240 2,300 2,100 2,000 1,800 5,380 2,960 2,010 6,660{ *3,110| 2,020
11 2,060| 2,030{ 2,100| 2,300 2,100 1,800| 5,510| *3,310( 2,460 6,420| 2,990| 2,190
12 1,970| *2,300 2,000 2,200 2,000 1,700 5,140 3,300 1,750 7,450 2,990 2,230
13 2,080 2,040 1,900 2,300| *1,960 1,600 4,840 3,070 2,150 5,560 2,460| 2,030
14 1,660 1,560 2,000 2,200 1,200 1,600 4,870 3,180| *2,250 5,960 2,090| 2,190
15 1,860 1,720, =2,300| 2,200 1,%00| 1,600| s5,280| 4,280 3,530| 5,540| 2,580 1,880
16 1,620 =2,180| e,200| 2,100 1,900 1,600( 4,960| 4,420| 3,350 4,950 2,620 2,210
17 1,540 1,790 2,000 2,100 2,000 1,700 5,080 4,630 5,120 4,080 2,230{ 2,110
18 1,530 2,010 1,900 2,200 2,000 1,700 4,480 4,260| 7%,450 3,790 2,220( 1,840
19 1,840 1,990| 1,800| 2,300 2,000/ 1,600 3,800 4,400| 3,730 3,350f 2,040/ 2,130
20 2,030| 1,990, 1,700| 2,400| 1,900} 1,800| 3,660| 4,280 3,830 2,900 2?656 2,200
21 2,090 2,370 1,700 2,300 2,000 1,700 3,420 3,200 3,450 2,960 2,150| 2,190
22 2,040 2,610 1,800 2,200 2,100 1,700 3,250 3,170 2,990 3,160 2,260| 2,240
23 1,840 2,430 1,900 2,100 2,000 1,700 3,030 3,270 2,900 3,320 2,470( 1,930
24 1,820 2,300 2,000 2,200 2,100 1,800 2,880 3,270 2,490 3,520 2,710}%2,080
25 2,510 1,840 1,700| 2,300| 1,%00{ *1,800| 3,110| 2,780 2,090 3,340| 2,450| 2,020
26 2,500 1,900 1,600 2,200 1,900 1,800 2,900 2,510 2,830 2,900 2,650| 2,110
27 2,550 1,900 1,600 2,100 1,800 1,900 3,020 2,340 2,910 2,670 2,350 1,860
28 2,160 1,600 2,200 2,100 1,200({~ 1,800 3,070 ,240 3,210 2,690 2,550 1,700
29 1,880 1,800 2,100 2,100 1,900 1,800 3,110 2,610 3,340 2,690 2,290| 2,010
30 2,710 1,900 2,200 1,900}~ -~~~ 1,900 3,140 2,830 2,960 2,700 2,330{ 1,990
31 3,030} -- 2,100 2,000{ ---~--- 1,800 ------ 3,030, ------ 2,580 2,370 —======
Totall 61,820| 65,510/ 61,600[ 85,100| 56,560| 54,500|116,520|106,470|.90,710{125,640; 83,010)62,690
Mean 1,994 2,184 1,987 2,100 1,950 1,758 3,884 3,435 3,024 4,053 2,678 2,090
Cfsm - - - - - - - - - - - -
In, - - - - - - - - - - - -
Calendar year 1955: Max 14,800 Min 1,200 Mean 2,717 Cfsm - In, -
Water year 1955-56: Max 7,450 Min 1,320 Mean 2,596 Cfsm - In. -

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 26 to Apr. 4.
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Pike River at Amberg, Wis.

Location,--Lat 45°29'50", long 87°59'40", in SW& sec. 15, T. 35 N,, R. 20 E,, on left
ank 500 ft upstream from Chicago, Milwaukee, St. Paul and Pacific Railroad bridge,
0.2 mlle south of Amberg, and 1.2 miles downstream from confluence of North and South
Branches.

Dralnage area.--253 sq ml.
Records avallable.--February 1914 to September 1956.

Gage.--Water-stage recorder, Altltude of gage is 865 ft above mean sea level (from sur-
vey level line along railroad) Prior to May 23, 1931, chaln gage at rallway bridge
at datum 1 ft higher., May 23, 1931, to Aug. 4, 1934, chain gage at highway bridge
three-quarters of a mile downstream at different datum, Aug. 5, 1934, to Oct. 6,
1946, staff gage at present site and datum,

Average dilscharge.--42 years, 221 cfs.

Extremes.--Maximum discharge during year, 856 cfs about Aug. 5 (gage heighb 4.24 ft from
recorded range 1n stage%; minimum, 85 cfs June 13 (gage height, 1.67
1914-56: Maximum dlscharge, 2,800 cfs Apr. 10, 1922 (gage height 7 8 ft, site
and datum then in use from graph based on gage readings) from rating curve extended
above 1,100 cfs; minimum observed, 26 cfs Dec. 27, 1925 (gage height, 1.30 ft, site
and datum then in use).

Remarks.--Records excellent except those for perlod of no gage-height record, which are
good, and those for perlods of ice effect, which are fair.

Revisions water ears .--WSP 699: 1927, WSP 1207: Drailnage area. WSP 1337: 1914(M),
) 1926(1‘4) 1928(M), 1929, 1930(M), 1931, 1932-33(M), 1935,
1936-37 M), 1938 1939-46(M).

Rating table, water year 1955-56, except periods of lce effect (gage
height, in feet, and discharge, in cubic feet per second)

1.6 77 2.5 279
1.8 105 3.0 432
2.0 144 4.1 800
Discharge, 1n cubic feet per second, water year October 1955 to September 1956
Day oct Nov.” Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 104 193 135 115 98 g2 160 198 136 220 112 188
2 102 170 140 115 98 94 180 215 127 217 107 178
3 98 156 T40 115 98 98 220 288 119 186 12 156
4 96 144 135 115 a8 100 290 285 118 161 376 144
5 114 138 135 110 100 100 392 246 114 140 alié 161
[ 142 134 135 110 100 98 475 229 110 131 ab40 232
7 148 129 130 ilo 100 96 572 206 110 144 a457 240
8 146 127 130 110 105 92 604 188 114 176 a345 201
9 136 123 *128 110 105 90 636 173 110 261 288 176
10 123 123 125 110 105 20 630 166 104 273 *249 163
11 114 123 125 110 105 88 550 *168 100 240 232 163
12 109 125 125 110 *109 86 494 180 98 204 258 158
13 109 *125 125 110 105 86 448 183 92 226 249 146
14 109 123 120 105 105 86 404 201 172 327 212 149
15 107 127 120 105 105 86 376 215 *180 285 196 146
16 105 156 120 105 105 88 345 193 196 209 193 144
17 110 146 120 105 105 90 309 186 258 173 201 142
18 109 140 115 Jjos 100 90 279 193 287 151 193 138
19 107 140 115 105 100 9z 255 186 240 140 176 140
20 107 140 118 1lc0 100 94 232 178 261 158 161 144
21 1085 140 115 100 100 98 220 188 243 188 154 l42
22 104 138 115 1lo0 98 100 212 186 201 190 180 138
23 105 135 120 lo0 96 105 193 166 201 2lz 217 134
24 123 135 120 100 92 *112 188 144 188 215 220 *129
25 134 130 120 100 ES) 115 173 138 186 198 201 123
26 125 130 iz20 100 90 115 161 134 176 170 168 121
27 119 130 iz20 98| 90 120 176 131 294 148 154 121
28 118 130 120 98 90 130 215 129 339 134 146 119
29 158 135 120 98 90 135 212 127 279 123 149 119
30 226 135 115 28}----—- 140 198 136 234 116 188 121
31 226 ------ 115 [F:] [— 150~ -- oo - - 240|- -~ oo 12 209]... . .
Total] 3,839 4,120 3,833 3,270 2,882 3,186 9,797 5,692 5,287 5,826 7,519| 4,576
Mean 124 137 124 105 99.4 102 327 184 178 188 243 153
Cfsm 0.490 0.542 0.490 0,415 0.393 0.403 1.29 0.727 0.696 0.743 0.960 0.605
In. 0.56 0.61 0.56 0.48 0.42 0.486 1.44 0.84 0.78 0.86 1.11 0.67
Calendar year 1955: Max 830 Min 84 Mean 175 Cfsm 0.692 In. 9.37
Water year 1955-56: Max 776 Min 88 Mean 163 Cfsm 0.644 In. 8.79

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of recorded range in stage and record for
Pine River near Florence.

Note.--Stage-discharge relation affected by ice Nov. 18, 19, 21, Nov. 23 to Apr. 4.



STREAMS TRIBUTARY TO LAKE MICHIGAN 71
Menominee River below Koss, Mich.

Location.--Lat 45°21'50", long 87°39'20", in sec. 9, T. 34 N,, R, 27 W,., Michigan merid-
an, on left bank at powerplant of Wisconsin Public Service Corp., 0.5 mlle upstream
from Little Cedar River, 3.5 miles southeast of Koss, and at mile 24.7.

Drainage area.--3,790 sq mi, approximately.

Records available.--July-}¥307 to March 1909 (published as "at Koss"), July 1913 to
eptember .

Gage.--Headwater and tallwater gages and generation data entered hourly in daily log sheet
z company employees. Prior to June 1913, chain gage on rallroad bridge 4 mlles up-
stream.

Average discharge.--44 years (1907-8, 1913-56), 3,165 cfs.
Extremes.--Maximum daily discharge, 7,360 cfs Apr. 10; minimum daily, 1,280 cfs Nov. 29.
08, 1913-56: Maximum daily discharge, 23,200 cfs Apr. 23, 25, 1916; minimum

daily, 162 cfs Sept. 15, 1931.

Remarks.--Records fair. Dally dischar%e computed on basis of average daily load and load-

scharge rating of comblned hydroelectric units. Flow regulated by powerplants, and

by Michigamme Reservoir (capacity, 119,950 acre-ft) and Peavy Pond (capacity, 33,000
acre-ft) on Michigamme River, and by many smaller reservoirs above station.

Cooperation.--Records of dally discharge furnished by Wisconsin Public Service Corp.

Discharge, in cublc feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 1,420 3,430 2,190 2,340 1,870 1,930 1,900 3,680 3,100 3,010| 2,530 2,650
2 1,700| 2,960| 2,180 1,8i0| 1,910/ 1,800| 1,750 3,760 3,320 3,920 2,460] 1,940
3 1,470 3,120| 2,200 *oo0| 1.980| 1,s80| z.120| 4,760| =2,930| 5,100, =2,450| 2,380
1 1,520 3,000| 2,300| 2,130| 1,910| 1,890{ 2,960| 4,400| =2,840| 4,900| 3,080 2,210
5 1,450 2,930 2,500} 1,840| 1,950] 1,790| 3,210 4,480 2,740| 4,310 4,310] 1,850
6 2,080 2,860 2,050| 2,080 1,840 1,890| 3,720| 4,770| 2,620{ 3,820| 5,130/ 2,270
7 2,270 2,160| 2,160f 2,060{ 1,930 1,790 4,290( 4,910| 2,570 3,330| 4,560 2,750
8 2,790 2,450 2,160| 2,150| 1,750| 1,800] 5,090\ 4,l40| =2,660| 2,690| 4,270| 2,860
9 2,730 2,560 2,380| =2,060{ 1,8l0| 1,670| 6,l60| 3,650| 3,000 3,280| 4,140 2,880
10 . 2,410 2,180 2,250 1,820 1,730 1,760 7,360 3,460 2,040 S,180 3,680 2,250
11 1,820{ 2,350{ 2,2l0| 2,020{ =2,100| 1,69 7,160| 3,570 1,630 6,760| 3,620 2,370
1z 2,520| 2,150 1,950| 2,200| 1,940| 1,800| &,l00, 3,540] 2,160, 6,840| 3,480 2,390
13 2,200 2,380{ 2,070 1,920 1,960 1,400| 5,930| 3,420{ 1,680 g00| 3,360 2,210
14 2,270] 2,000| 1,730! 2,240 1,680| 1I,550| 6,320 3,580 2,210/ §5,420| 2,800 2,220
15 1,980| 1,790| 2,180| =z,290| TI.BIo| 1,600| 6,410] 4,250 3,000/ 5,860| 2,180 1,990
16 1,660{ 1,780| 2,l120( 2,C80| 1,910 1,570 6,020 4,210| 3,780 5,340| 2,470| 2,050
17 2,040 2,270 2,120 1,920 1,B7p 1,660 6,790 4,800 4,140 4,850 2,750 2,180
18 1,710 1,970 1,990 2,110 1,910 1,610 6,980 5,220 5,600 4,030 2,420 2,140
19 1,850 2,250 1,730 2,140} 1,980 1,650 4,480 4,860 1,820| 3,750 2,250 1,960
20 1,960| 2,110 1,700{ 2,140| 1,960| 1,680| 4,240| 4,860 4,750 3,240| 2,250| 1,840
21 2,250| 2,200| 1,620| 2,210 1,740 1,750| 4,380| 4,750{ 3,600 3,120| 2,020| 2,080
22 2,230 2,4l0| 1,590| =2,160| 1,920| 1,740| 4,380| 3,600| 3,620{ 3,280| %Z,370! 2,100
23 2,190 2,710{ 1,870{ 1,900{ 2,240 1,8l0| 4,240 3,600 3,020{ 3,360| 2,590 2,330
24 1,960| 1,990 1,980 1,960 5130 1,820| 3,230 3,030| 2,880 3,660 2,580| 1,890
25 1,920 2,050{ 2,060| 2,l10| 2,19 2,070| 3,530| 3,000 2,230 3,760{ 2,760| 1,860
26 2,620 1,730| 1,740 2,240} 2,020 1,660| 3,430| 2,880 2,480| 3,290| 2,560 1,940
27 2,480! 1,940] 1,580{ 2,300{ 2,020| 2,020| 3,240| 2,580( 3,190 3,l40{ 2,610| 1,980
28 2,550| 1,520| 1,560] 2,060| 1,870 1,940| 3,660, 2.300| 3,440| 2,860| 2,460{ 1,920
29 2,380| 1,280| Z,270| 2,180 =2,130| 1,450| 3,560| %Z,450| 3,740| =2,640| 2,380| 1,710
30 2,350| T1,710| 2,130| 2,160f}----—-- 1,680 3,660| 2,600| 3,850| 2,680 2,350| T,950
31 2,880} -~ --- 2,330| 1,980{------- 1,900|-.--—---| 2,840|--------| 2,570{ 2,370|.--....

Total] 65,360( 68,220| 62,880| 64,610| 56,100 54,350|136,300(117,750| 93,640(126,890| 91,240} 65,150
Mean| 2,108| 2,274 2,028 =2,084| 1,934| 1,753| 4,543| 3,798| 3,121} 4,093| 2,943] 2,172
Cfsm - - - - - - - - -

In. - - - - - - - - - - - -
Calendar year 1955: Max 14,800 Min 1,200 Mean 2,906 Cfsm - In, -
Water year 1955-56: Max 7,360 Min 1,280 Mean 2,739 Cfsm -~ In. -

465752 O-58—6
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Menominee River near McAllister, Wis,

Location.--Lat 45°19'20", long 87;39’40", in sec. 17, T. 33 N., R. 23 E., on right bank
400 Tt above highway bridge, 2% mliles downstream from Little Cedar River, 2.9 miles
east of McAllister, 14.5 miles east of Wausaukee, and at mile 22.3.

Drainage area.--4,020 sq mi, approximately.

Records available.--March 1945 to September 1956.

Gage.--Water-stage recorder. Altitude of gage is 630 ft (from river-profile map). Prior
0 May 15, 1945, wire-weight gage.

Average discharge.--11 years, 3,392 cfs.

Extremes.--Maximum discharge during year, 10,800 cfs Apr, 10 (gage height, 13.35 ft, from
graph based on gage readings); minimum, 739 cfs Oct. 22 (gage height, 7.51 ft); mini-
mum daily, 1,500 cfs Oct. 16, Nov., 29.

1945-56: Maximum discharge, 25,700 cfs Apr. 15, 1951 (gage height, 17.83 ft); min-
imum observed, 538 cfs Oct. 6, 1946 (gage helght, 7.29 ft).

Remarks.--Records good except those for periods of ice effect or once-daily wire-weight
age readings, which are fair. Flow regulated by powerplants, by Michigamme Reservoir
capacity, 119,950 acre-ft) and Peavy Pond (capacity, 33,000 acre-ft) on the Michi-

gamme River, and by many smaller reservoirs above station.

Rating table, water year 1955-56, except perlods of lce effect (gage
height, in feet, and discharge, in cublc feet per second)

8.3 1,480 11.0 5,680
9.0 2,270 12.0 7,750
10.0 3,820 13.0 10,000
Dilscharge, 1n cubic feet per second, water year October 1955 to September 1956
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,740 3,630 2,300 2,400 2,100 2,100 2,000 3,980 3,430 3,800 2,850 2,870
2 1,740 3,190 2,150{ 2,050{ =2,050{ 2,000{ 1,950 3,950 3,620{ 4,360 2,720[ 2,090
3 1,640 3,060 2,400 2,180 2,100 2,100 2,300 4,720 3,350 5,540 2,730 2,440
4 1,650 3,100, 2,500| 2,250 2,100 2,050| 2,900 4,680/ 3,100 5,600\ 3,430| 2,470
5 1,660 2,340 2,800 2,100 2,100/ 1,950| 3,500 4,780 3,000| 4,930/ 5,080 2,040
6 1,960 2,820 2,300| 2,150| 2,000 =2,000| 4,l00| 5,080| 2,900| 4,380 6,560 2,310
7 2,140 2,480 2,400 2,250| =2,050| 1,950 5,000 S,020| =2,780| 3,770| ©,040| 2,620
8 2,850 2,620 2,300 2,300 1,900 1,900 6,200 4,520 2,850 2,860 5,380 2,740
9 2,840, 2,680 2,500| 2,200{ 1,950| 1,850| 8,000| 4,040 3,350, 3,620| *4,780| 2,660
10 2,470 2,640 2,400 2,000 2,000 1,900 9,880| *3,820 2,230 8,310 4,140 2,420
11 1,780 2,940 2,400 2,200 2,200 1,850 8,040 3,620 1,800 6,970 3,820 2,170
12 2,180] *2,040 2,150 2,300 2,100 1,900 7,660 3,930 2,420 7,290 3,620 2,260
13 2,060/ 2,480} 2,200 2,100] 2,000 1,550 7,200 3,8701 1,820 7,970 3,680) 2,300
14 2,310 2,130 2,000 2,300 1,850 1,700 6,480 4,070| *2,080 6,320 3,290 2,240
15 1,910 1,770 2,300 2,450 1,950 1,750 6,700 4,870 3,020 6,720 2,510 2,070
16 1,500 1,810 2,300 2,300 2,050 1,700 6,740 4,670 3,800 6,260 2,660 2,030
17 1,890 2,340 2,250 2,150 2,050 1,800 7,020 4,990 4,130 5,460 3,060 2,280
18 1,830 2,030 2,100 2,250 2,100 1,750 7,640 5,250 5,520 4,650 2,580 2,240
19 1,650 2,280 2,000] 2,300 2,100 1,800 4,780 4,950 4,890 4,310 2,340 2,020
20 1,910 2,140 1,850 2,350 2,050 1,850 4,310 5,120 4,740 3,650 2,370 2,010
21 2,260; 2,340f 1,800| 2,350 1,950 1,900 4,290| 4,820} 4,130] 3,740f 2,120| 2,270
22 1,920 2,670 1,750 2,300 2,200 1,900 4,320 3,950 4,230 3,790 2,480 2,410
23 2,310 3, 100 2,000 2,100 2,300 1,900 4,320 3,600 3,380 4,090 2,900| *2,300
24 1,950 2,200 2,100 2,150 2,350 1,950 3,790 3,650 3,320 4,270 2,900 1,950
25 1,990 2,250 2,200 2,300 2,400 2,150 3,740 3,500 2,550 4,410 3,110 2,060
26 2,790 2,080 1,900 2,400 2,200 1, 900 3,890 3,190 2,620 3,980 2,880 2,020
27 2,560 2,080 1,700 2,450 2,100 2,100 3,670 2,790 3,600 3,870 2,840 2,090
28 2,670 1,800 1,800 1,900 2,150 2,050 3,910 2,480 3,740 2,920 2,720 2,060
29 2,450 1,500 2,400 2,500 2,250 1,800 3,910 2,640 3,980 2,880 2,680 1,840
30 2,400 1,800 2,400 2,200)-= =~—-- 1,650 3,960 2,720 4,110 2,840 2,550 1,980
31 2,850 -- ---- 2,500 2,100(---~--- 2,050 -~ —-~-- 3,180(-- - -~ 2,820 2,730[---- - -~
Totall 65,860| 72,280| 67,950 69,300| 60,700| 58,800]152,200]126,450|100,490f143,180|103,550} 67,360
Mean 2,125 2,409 2,192 2,235 2,093 1,897 5,073 4,079 3,350 4,619 3,340 2,245
CFPsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 16,400 Min 1,280 Mean 3,153 cfsm = In., -
Water year 1955-56: Max 9,880 Min 1,500 Mean 2,973 Cfsm - ‘In., =

* Discharge measurement made on this day.
Note.--Dlscharge computed from once-daily wire-welght-gage readings Nov, 5-11, Nov. 24 to Apr. 13.
Stage-dlscharge relation affected by ice Nov. 24 to Dec. 1, Dec. 3 to Apr. 9.




STREAMS TRIBUTARY TC LAKE MICHIGAN 73
Peshtigo River at Peshtigo, Wis.

Location.--Lat 45°02150", long 87°44'40", in NE% sec. 30, T. 30 N., R. 22 E., on left
bank 75 ft downstream from Chicago and North Western Railway bridge, halfla mile down=-
stream from Wisconsin Publie Service Corp. powerplant in Peshtigo, and 113 miles up-
stream from mouth.

Drainage area.--1,124 sq mi.
Records availlable.--June 1953 to September 1956.

Gage.--Water-stage recorder, Datum of gage is 584.64 ft above mean sea level, datum of

Extremes.--Maximum discharge during year, 3,920 cfs Apr. 8 (gage height, 7.32 ft); mini-
mom, 44 cfs Dec. 12 (gage height, 1,18 ft); minimum daily, 170 efs Jan. .
{953-56: Maximum discharge, 4,380 cfs May 3, 1954 (gage height, 7.78 ft); minimum,
32 ofs Aug. 28, 1953 (gage height, 1.46 ft); minimum daily, 120 cfs Aug. 21, 1955.

Remarks.--Records good except those for pericds of ice effect or no gage-height record,
which are fair. Diurnal fluctuation caused by powerplant half a mile above station.

Rating table, water year 1955-56, except periods of ice effect (gage
helght, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct, 1 to Nov. 30, July 1
to Sept. 30)

1.5 150 3.0 713
1.3 216 4.0 1,260
2.0 287 5.0 1,920
2.5 485 6.7 3,330
Discharge, in cublc feet per second, water year October 1955 to September 1956
Day| oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 358 564 657 484 340 872 425 903 777 1,510 684 624
2 303 948 483 372 370 723 492 1,090 584 1,190 484 749
3 216 52z 584 332 400 682 802 1,120 578 1,060 488 503
4 204 615 497 420 350 S64 1,720 1,110 390 1,270 636 387
5 398, 739 2400 663 180 414| 2,500f 1,160 495 827| 1,450 614
[ 563 589 a330 437 230 489 3,280 1,150 390 918 1,380 766
7 745 279 a3lo 465 346 1,210 2,930 768 354 586 1,480 772
8 648 564 a430 494 379 2,230 3,140 902 377 636 1,700 517
9 536 534 *a460 250 536 1,360 2,950 974 444 1,170{ *1,260 845
1o 308 534 488 304 424 471 2,180 *978 279 888 1,730 795
11 544 524 353 518 412 1,400 1,940 919 238 1,180 1,010 402
12 670 440 260 509 530 431| 2,290 734 400| 1,040 718 502
13 476 *465 340 392 453 640 1,770 375 559 1,070 595 758
14 382 345 450 430 *251 750 1,760 651 523 973 906 558
15 442 452 400 378 450 940 1,640 904 303 9086 720 642
16 486 560 440 270 330 150 1,370 927 308 744 798 418
17 a390 a640 340 290 350 940 1,370 1,060 541 694 582 416
18 a330 a700 230 411 320 504 1,700 944 904 645 718 440
19 a450 a370 280 454 280 414 1,340 786| 1,020 616 696 544
20 a500 a450 300 327 270 366 836 492 970 972 495 554
21 426 a400 00 470 274 642 898 498 1,100 1,310 621 450
22 412 a560 €80 470 450 431 722 878 1,370 1,000 587 361
23 324 a650 440 1790 490 488 706 953 1,510 1,130 516 *486
24 314 a700 320 460 787 488 794 785 1,670 1,740 554 364
25 330 a220 300 460 765 396 806 526 1,140 T,540 519 490
26 406 a400 250 380 664 *291 510 1,320 999 738
27 518 a700 416 464 521 1,620 1,100 448
28 678| 2400 418 584 423 928 424
29 579 252 423 559 636 592 620
30 584 516 542 488 642 435 634
31 782l - .- 493 511|-- 382|- 770 692
Total 14,302| 15,632 13,014| 12,170| 12,624] 21,492} 44,133| 24,699 24,734| 30,439| 24,883 18,073
Mean 461 521 420 393 435 69 1,471 797 824 982 803 536
Cfsm 0.410 Q.464 0.374 0,350 0.387 0.617 1.31 0,709 0.733 0.874 0.714 0.477
In. 0.47 0.52 0.43 0.40 0.42 0.71 1.46 .82 0.82 1.01 0.82 0.53
Calendar year 1955: Max 2,920 Min 120 Mean 692 cfsm 0.616 1In, 8,35
Water year 1955-56: Max 3,280 Min 170 Mean 695 Cfsm 0.618 In. 8.41

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of generatlon at Peshtigo powerplant,

Note.~-Stage-discharge relation affected by ice Dec. 13~26, Jan. 9, 18, 17, Jan. 21 to Feb. 6,
Feb, 15-20, Mar. 13-17.
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Wheeler Lake near Lakewood, Wils.

Location.--Lat 45°19', long 88°29', in sec. 27, T. 33 N., R. 16 E., on southwest shore of
ake at George Tyrrell‘s cottage, 3% miles éast of Lakewood.

Drainage area.--2 sq ml, approximately.

Records avallable.--August 1936 to September 1956 (fragmentary).

Gage .--Staff gage. Prior to Apr. 19, 1939, gage was located at Chas. J. Vogt's across the
ake.

Extremes.--Maximum elevation observed during year, 95.37 ft June 27, July 20, 22, Aug. 12,
16, minimum observed, 94.81 ft Oct. 21,

1936-56: Maximum elevation observed, 96.50 ft Oct. 5, Nov. 9, 1943; minimum observed,

93.45 ft Feb. 5, 1950.

Remarks .--Gage helghts have been reduced to elevations above datum assumed for this Lake

by Public Service Commisslion of Wisconsin. No outlet.

Elevation, in feet, water year October 1955 to September 1956

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July | Aug, Sept.
1 - - - 5.27 -
2 - 5.13 5.32 - -
3 - - - 5.24 5.19
4 - 5,09 5.28 - -
5 - - - 5.35 5.17
6 - - 5.27 - -

7 - 5.07 5.26 - 5.21
8 - 5,05 5.33 5.35 -
9 - - - - -

10 4.82 - - - 5.34 5.17

11 5.23 5.04 5.27 - -
12 4.88 - - - 5.37 -
13 - 5.02 5.29 - 5.15
14 - 5.04 - 5.34 -
15 - 5.04 - - 5.15
16 - 5.06 5.27 5.37 -
17 - 5.06 - - -
18 - - - 5.34 --
19 - 5.13 5.25 5.33 -
20 - 5.17 5.37 - -
21 4.81 5.13 5.15 - 5.29 -
22 - - 5.37 - -
23 5,11 5.31 - 5.27 -
24 5.17 - - - - -
25 5.09 - - 5.25 5.06
26 - 5.29 5.35 - -
27 5.08 5.37 - 5.25 -
28 - - 5.34 - -
29 5.11 5.32 - 5.23 -
30 — - - 5.29 - -
L2 R e T B ettt S ettt 5.15{------ - 5.23fF—-~——=

Note.--Add 90 ft to obtain elevation above datum assumed for this lake by the Public Service
Commission of Wisconsin.



STREAMS TRIBUTARY TO LAKE MICHIGAN 75
Boot Lake near Townsend, Wis.

Location.--Lat 45°16120", long 88°37!55", in sec. 9, T. 32 N., R. 15 E., on pler of Pine
ge Lodge at north end of lake, 53 miles southwest of Townsend and 6 mlles south-
west of Lakewood.

Drainage area.--1.5 sq ml, approximately.
Records avallable.--August 1936 to September 1956 (fragmentary).

Gage.--Staff gage. A reference point located near end of piler was also used Oct. 21, 1955,
o May 10, 1956,

Extremes.E-Magimmn elevation observed during year, 95.44 ft May 18; minimum observed, 94,94
ept. 30.
1936-56: Maximum elevation observed, 98.25 ft June 28, 1943; minimum observed, 93.82
ft Oct. 6, 1949,

Remarks.-~Gage heights have been reduced to elevations above datum assumed for this lake by
ublic Service Commission of Wisconsin. No outlet., Lake was lce covered Nov. 25 teo
Apr. 27.

Elevation, in feet, water year October 1955 to September 1958
Oct, Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
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Note.--Add 90.00 ft to obtain elevation above datum assumed for thils lake by the Public Service
Commission of Wisconsin.
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Oconto River near Gillett, Wis.

Location.--Lat 44°52', long 88°18', in sec. 34, T. 28 N., R. 18 E., on left bank Just
upstream from highway bridge, 2 miles upstream from Christy Brook, 2 miles south of
Gillett, and at mile 29.

Drainage area.--678 sq mi.
Records availlable.--June 1906 to March 1909, January 1914 to September 1956.

Gage.--Water-stage recorder. Altltude of gage is 735 ft (from river-profile map). Prior
to March 1909, chaln gage on bridge at datum 4.0 ft lower. Jan. 6, 1914, to Aug. 24,
1938, chain gage on bridge at present datum.

Average discharge.--43 years {1907-8, 1914-56), 572 efs.

Extremes.--Maximum discharge during year, about 3,000 cfs Apr. 8 (backwater from ice);
%‘nax{mggx gage helght, 8.73 ft Apr. 6 (backwater from ice); minimum discharge, 210 cfs
eb. .
1906-9, 1914-56: Maximum discharge observed 8,400 cfs Apr. 10, 1922 (gage height,
11.2 ft, from floodmarks), caused by fallure of dam at Pulcifer, 4 miles above station;
minimum, 93 cfs Nov. 26, 1941 (gage helght, 0.13 ft), flow retarded by anchor ice
above statlon.

Remarks.--Records excellent except those for perlods of ice effect, which are falir.
Revisions (water years).--WSP 384: Drainage area. WSP 1207: 1922. WSP 1307:
I§U?-§Elsl), I§I4-IG(|%), 1918-21(M), 1983-33(M), 1937-38(M), 1943(M).

Rating table, water year, 1955-56, except periods of ice effect (gage
height, in feet, and discharge, in cublec feet per second)

0.7 224 2.0 820
1.0 330 3.0 1,440
1.4 510 3.5 1,830
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 227 424 320 260 220 220 400 593 384 792 384 274
2 224 420 320 2€0 220 220 270 653 571 679 363 268
3 2z 384 320 2€0 220 220 800 700 355 613 342 285
4 234 371 320 260 220 230 840 718, 338 539 380 307
5 247 350 3z0 2€0 220 230 1,100 700 322 471 584 264
& 271 334 320 260 230 230 1,400 700 300 429 618 292
7 307 326 310 260 230 230| 1,600 700 300 397 B 342
8 319 319 310 2€0 230 230 1,800 668 292 438 *510 354
9 311 315 310 2€0 230 220 1,670 *618 282 554 461 315
10 303 311 *308 250 230 20 1,350 579 278 623 418 311
11 288 303 300 280 240 220 1,230 559 278 588 393 311
12 278 319 300 250 *¥242 220 1,160 569 264 554 389 282
13 292 311 230 240 240 220 1,090 643 *250 559 411 274
14 264 *285 280 240 240 220 1,040 674 244 490 411 268
15 240 311 280 240 230 230/ 1,000 700 24z 461 384 247
16 237 363 280 240 230 230 961 710 300 438 359 250
17 247 480 270 240 230 230 932 568 384 415 342 250
18 250 70 270 230 230 240 904 508 520 393 334 250
19 250 460 270 230 230 240 870 574 603 397 322 250
20 250 338 260 230 250 250 804 539 628 534 303 244
21 247 330 260 230 230 250 726 510 EZ8 726 296 240
22 244 330 260 230 220 260 679 486 593 853 285 *240
2% 250 350 270 220 220 *#270 643 452 559 928 284 240
22 264 340 290 220 220 280 598 420 613 938 264 237
25 278 320 280 220 220 290 549 397 679 848 268 234
26 288 310 220 310 £30 384 726 689 268 234
27 303 310 290 320 530 393 776 584 268 234
28 300 310 280 330 539 384 848 520 264 231
29 326 300 270 340 554 384 881 466 264 224
30 371 310 270 350 559 393 8s8 424 264 2z4
31 415 .. .- 260 360 [~ e om- 397 cmemm - 402 274 | -
Total] 8,552 10,404 8,988 7,420 6,572 7,910 27,128| 17,471 14,098| 17,740| 11,248 7,956
Mean 276 34 290 239 227 255 904 564 470 572 363 265
Cfsm| 0.407 0.512 0.428 0.353 0.335 0.376 1.33 0.832 0.693 0.844 0.535 0.391
In. 0.47 0.57 0.49 0.41 0.36 0.43 1.48 0.96 0.77 0.97 0.62 0.44
Calendar year 1955: Max 1,580 Min 185 Mean 419 cfsm 0.618 1In. &.41
Water year 1955-56: Max 1,800 Min 210 Mean 398 Cfsm 0.587 In. 7.98

Peak discharge (base, 1,500 cfs).--Apr, 8 (2 p.m.) about 3,000 cfs.
* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 17-19, Nov. 24 to Apr. 8.
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Silver Lake at Portage, Wis.

Location.--Lat 43°33', long 89°29', in sec. 6, T. 12 N., R. 2
at outlet culvert on Silver Lake Street in Portage

Drainage area.--1 sq mi, approximately.

77

E., 1n southeast end of lake

Records available.--August 1936 to September 1956 (fragmentary).

Gage.--Staff gage.

Extremes.--Maximum elevation observed during year, 92.90 ft May 12; minimum observed,

ft Jan.

1936 56: Maximum elevation observed, 93.68 ft Apr. 13, 1952, Apr. 24, 1955; minimum
1937.

observed, 90.85 ft Aug. 22, 24,

Remarks.--Gage heights have been reduced to elevatlons above datum assumed for thls lake
y Publlc Service Commission of Wlsconsin. Outlet flows intermittently.

Elevation, in feet, water year October 1955 to Se:

tember 1956
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Note.--Add 85 ft to cbtain elevation above datum assumed for this lake by the Public Service

Commission of Wisconsin.
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Little Green Lake near Markesan, Wis.

Location.--Iat 43°44110", long 88°58125", in sec. 32, T. 15 N., R. 13 E., 200 ft north of
IaE:houtlet and 2 miles north of Markesan. Prior to Sept. 26 1956, at site 0.5 mile
north.

Drainage area.--3.35 sq mi (revised).

Records available.--August 1936 to September 1956 (fragmentary).

Gage.--Staff gage. From Apr. 28, 1949, to Sept. 26, 1956, at site 0.5 mile north at same

atum.
Extremes.--Maximum elevation observed during year, 96.27 ft May 14; minimum observed,
95.09 £t Oct. 19.

"1936-56: Maximum elevation observed, 96.74 ft June 23, 24, 1940; minimum observed,
94.28 ft Sept. 10, 11, 6.

Remarks.--Gage heights have been reduced to elevations above datum assumed for this lake
y Public Service Commission of Wisconsin. Outlet flows intermittently.

Elevation, in feet, water year October 1955 to September 1956
Day | Oct. Nov. Dec. Jan. PFeb. Mar. Apr. May June July Aug. Sept.
1 5.20 - - - -
2 - - 5.70 5.40 -
3 5.12 5.19 - - - -
4 - - - 5.30 -
S 5.15 5.19 - 5.65 - -
B - - - - - -
7 - 5.18 - 5.62 - -
8 5.18 - - - -
9 - 5.18 - 5.58 - -
10 $.13 - - - - -
11 - - - 5.56 - -
12 $.12 5.16 - - - -
13 - - - - - -
14 - 5.15 8.27 - 5.55 5.34 -
15 S.11 - - - - -
16 - 5.18 - 5.35 - -
17 5.10 - 5,83 - - -
18 - - 5.91 5.30 - -
19 5.09 5.17 - - -
20 - - - 5.45 5.90 - - -
21 - . 5.35 = =
22 5.10 5.17 - - - -
23 - - 5.90 $.20 - -
24 5.11 - - - - -
25 - - 5.88 - - -
26 5.11 5.16 - 5.22 - 5.18
27 - - 5.86 - - -
28 - - - 5.25 - 5.16
29 5.14 - - - - 5.14
30 - P U R O 5.85| 5.41 - -
31 E N T e S s T USCHUNSE I SRS - - b=

Note.--Add 90 ft to obtain elevation above datum assumed for this lake by the Public Service
Conmission of Wieconsin.
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Fox River at Berlin, Wis.

Location.--Lat 43°57'15", long 38°57'10", in NEf sec. 16, T. 17 N., R. 13 E., on left
bank 0.3 mile downstream from Government lock, 1 mile south of Huron Street Bridge in
Berlin, 2.5 miles upstream from Barnes Creek, and at mile 89.0.

Drainage area.--1,430 sq ml, approximately.

Records available.--January 1893 to September 1956.

Gage.--Water-stage recorder. Datum of gage is 744.52 ft above mean tide at New York City
vy Corps of Engineers). Prilor to Oct., 27, 1954, staff gage at site 0.3 mile upstream
at same datum.

Average discharge.--58 years, 1,109 cfs.

Extremes.--Maximum discharge during year, 4,000 cfs A T 4 {gage height, 13.47 I‘t), mini-
gurg diily 360 cfs Feb. 28, 29 (backwater from ice); minimum gage height, 6.98 f
c 7
1898-1956: Maximum discharge observed, 6,900 cfs Mar. 17, 18, 1946 (gage height,
15+5 ft); minimum observed, 248 cfs Sept. 16, 1948 (gage height, 6.1 ft).

Remarks. --Records good except those for periods of ice effect, which are fair. About 35
0 40 cfs diverted into basin from the Wisconsin River from late spring to end of year.

Revisions (water years).--WSP 1337: 1910,

Rating table, water year 1955-56, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

(Shifting-control method used Oct. 1 to Nov. 16, Nov. 18-20)

6.4 350 10.0 1,630

7.0 467 11.0 2,230

8.0 740 12.0 2,880

9.0 1,130 13.5 4,020

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 514 878 560 450 380 380 1,050 1,700 1,890 864 1,010 905
2 519 852 550 440 390 400| 1,400 1,730 1,800 820 1,020 886
3 512 813 550 430 390 20| 2,500| 1,730 1,700 767 1,020 864
4 519 806 540 430 400 450 3,970 1,740 1,590 754 1,030 809
s 534 809 540 420 410 470 3,920 1,790} 1,440 77 1,060 849
6 539 852 530 420 420 470| 3,880 1,980 1,160 720 1,090 897
7 573 849 520 420 420 470| 3,920 2,110{ 1,000 724 1,100 az
8 552 882 520 420 430 470( 3,880 2,220 920 754 1,110 897
9 570 *980 520 420 *435 470( 3,840 2,390 834 730 1,110 886
10 552 1,040 520 420 430 460| *3,770 2,590 788 879 1,080 882
11 510 1,020 520 420 430 480! 3,690 2,780 754 710 1,070 856
1z 557 976 520 410 430 460( 3,600 2,870 778 710 1,090 827
13 597 916 *521 410 420 460| 3,440| 2,920 760 820{ 1,080 816
14 592 860 520 410 420 460( 3,310 *2,920 698 860 *1,040 809
15 586 864 510 410 410 470| 3,170| 2,890 695 893 9280 808
16 586 871 500 400 400 4980 3,050 2,830 664 886 880 813
17 512 800 490 400 400 520 2,930 2,810 *823 845 872 813
18 557 710 470 400 400 550 2,800 2,780 948 838 952 784
19 597 676 460 400 400 600 2,670 2,720 988 831 901 *792
20 611 714 450 400 390 *646 2,560| 2,660 1,050 838 871 733
21 581 700 440 400 380 670 2,470 2,600 1,080 890 856 750
22 6086 670 440 390 380 680 2,370 2,540 1,080 940 856 740
23 611 640 440 390 370 690 2,280 2,450 1,060 968 845 688
24 661 610 450 390 370 700 2,180 2,360 1,020 956 806 698
25 685 600 450 400 370 710 2,090 2,300 897 972 771 685
26 692 600 450 400 370 720| 1,980 2,230 912 980 771 632
27 679 600 450 400 370 740| 1,910{ 2,180 988 976 767 634
28 676 590 450 400 360 760 1,820 2,100 952 952 737 664
29 717 580 450 390 360 800| 1,740 2,040 893 924 798 658
30 878 570 450 390} = ----- 840 1,680 1,980 893 909 831 626
31 893f---"=-- 450 390|------- 900 (- ------- 1,970|-------- 960 875 [---- -
Tota)l 18,768| 23,328| 15,231 12,670{ 11,535| 17,786 | 83,870| 72,890| 31,055] 26,187 29,479| 23,611
Mean 605 778 491 409 398 574 2,796 2,351 1,035 845 951 787
Cfsm 0,423 0.544 0.343 0.286 0.278 0,401 1.96 1.64 0.724 0,591 0.665 0.550
In. 0.49 0.81 0,40 0,33 0,30 0,48 2,18 1.90 0.81 0.68 0.77 0.61
Calendar year 1955: Max 2,180 Min 367 Mean 891 Cfsm 0.623 In. 8.46
Water year 1955-56: Max 3,970 Min 360 Mean 1,001 Ccfsm 0.700 In. 9,54

* Discharge measurement made on this day.
Note,--Stage-discharge relation affected by ice Nov. 17, Nov. 21 to Apr. 3.
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Wolf River above West Branch Wolf River, Wis.

Location,.--Lat 44°56'10", long 88°39'15", in E} sec. 3, T. 28 N., R, 15 E., near center
span on downstream side of highway bridge, half a mile upstream from West Branch
Wolf River, 4 miles north of Keshena, and at mile 140.1.

Drainage area,--633 sq mi,
Records available.--March 1928 to September 1956.

Gage.~-Wire-wsight gage read once daily. Datum of gage 1is 856.57 ft above mean sea level
Tlevels by Wisconsin Power & Light Co.). Prior fo Sept. 21, 1956, chain gage at same
site and datum,

Average discharge.--28 years, 562 cfs.

Extremes.--Maximum discharge during year, 1,680 cfs Apr. 7 (backwater from ice); maximum
gage helght, 5.10 It Apr., 7 (from graph based on gage readings); minimum daily dis-
charge, 270 cfs Feb. 27.

1928-56: Maximum discharge, 2,640 cfs Apr. 8, 1929 (gage height, 6.20 ft, from
graph based on gage readings); minimum observed, 199 cfs Feb., 20, 1936,

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are fair,

Revisions (water years).--WSP 1337: 1929-30(M), 1931, 1934-35(M), 1939(M), 1941(M),
=5 .

Rating table, water year 1955-56, except perlod of 1lce effect (gage
height, in feet, and discharge, in cublc feet per second)

1.7 316 3.0 788

1.9 363 3.5 1,040

2,2 453 4.0 1,320

2.5 564 4.5 1,610

Discharge, in cublc feet per second, water year October 1955 to September 1958

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 374 688 330 340 300 290 450 609 443 769 446 474
2 385 870 330 340 300 300 500 635 433 635 390 453
3 390 635 330 340 300 300 660 693 427 618 a370 427
4 396 533 330 340 300 300 880 866 414 597 a420 420
5 474 525 330 340 300 310 1,100 857 402 578 a560 474
[ 495 470 340 340 300 310 1,500 721 376 514 492 B18
7 503 456 340 350 310 310 1,600 686 356 484 541 525
8 464 443 340 350 320 310 1,550 572 348 525 533 510
9 436 484 340 350 320 300 1,500 564 340 698 529 495
10 417 456 340 350 32 300 1,460 552 336 872 548 481
11 405 *456 *336 350 *327 290 1,290 533 331 778 *521 487
12 390 453 340 350 330 290 1,270 *564 327 707 541 456
13 382 450 340 350 330 280( 1,230 589 323 635 552 436
14 371 443 340 350 330 280 1,170 622 340 809 492 417
15 363 484 340 340 330 290 1,140 666 *353 593 474 417
186 371 443 340 340 320 290 1,100 644 390 572 460 385
17 376 411 340 340 320 290 1,040 622 423 552 492 376
18 368 331 350 340 310 300 998 597 450 488 481 366
19 360 484 350 340 310 300 962 572 564 537 453 360
20 356 478 380 340 310 310 81z 525 580 750 440 346
21 329 560 370 330 300 310 927 492 453 932 423 350
22 a320 520 380 330 300 32 842 495 506 942 420 *348
23 a330 470 380 320 290 *332 808 488 618 847 417 346
24 353 410 380 320 280 340 702 481 609 798 440 348
25 329 390 380 310 280 340 688 503 529 7186 427 343
26 358 370 380 310 280 350 ga22 474 2620 657 414 338
27 353 360 370 310 270 360 635 448 867 564 408 338
28 363 350 370 300 280 380 614 427 783 a520 396 338
29 414 350 360 300 280 400 564 436 774 492 396 343
30 467 350 350 300 == --=-- 410 560 453 735 484 399 353
31 597 f------- 350 300 | ------- 430 [-----m- - 446 |------—- 488 484 [---- =
Totall 12,289 13,903 | 10,856 | 10,310 8,847 9,922 ) 29,232 17,410) 14,450) 19,949 | 14,359 | 12,244
Mean 396 463 350 333 305 320 974 582 482 844 463 408
Cfsm| 0.626 0,731 0.553 0.526 0.48C 0.508 1.54 0.888 0.761 1.02 0.731 0.645
In, 0.72 0.82 0.64 0.6l 0.52 0.58 1.72 1.02 0.85 1.17 0.84 0.72
Calendar year 1955: Max 1,440 Min 260 Mean 478 Ccfsm 0,752 In. 10,21
Water year 1955-56: Max 1,600 Min 270 Mean 475 Cfsm 0.750 In. 10.21

* Discharge measurement made on this day.
a No gage-height record; discharge estimated on basis of record at Keshena Falls.
Note,--Stage-discharge relation affected by ice Nov. 21 to Apr. 9.
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Wolf River at Keshena Falls, Wis.

Location.--Lat 44°53'30", long 88°39'20", in E} sec. 22, T. 28 N., R. 15 E., on right
bank 500 ft downstream from Keshena Falls, 1.7 miles upstream from Keshena, 3.1 miles
downstream from West Branch Wolf River, and at mile 136.4,

Drainage area.--812 sq mi, approximately.

Records avallable,--May 1907 to March 1909, February 1911 to September 1956. Published
as "at Keshena" prior to March 1928.

Gage.--Water-stage recorder. Datum of gage 1s 820.0 ft above mean sea level (levels by

isconsin Power & Light Co.). Prior to March 1909, staff gage and February 1911 to
March 1928, chain gage, at tridge in Keshena 1.7 mlles downstream at datum 4.03 ft
lower.

Average discharge.--46 years (1907-8, 1911-56), 766 cfs.

Extremes.--Maximum discharge during year, 1,730 cfs Apr. 10 (gage height, 7.09 f£t); mini-
mum, 195 cfs June 13 (gage height, 4.92 ft).

1907-9, 1911-56: Maximum discharge observed, 4,390 cfs Apr. 10, 1922, from rating
curve extended above 2,100 cfs; maximum gage height, 13.83 ft Nov. 17, 1943 (backwater
grom %ce); minimum discharge, 91 cfs Dec. 22, 1939 (gage helght, 4.67 f£t), result of

ce storage.

Hemarks.--ﬁecords-good except those for period of ice effect, which are fair. Diurnal
fluctuation caused by powerplant upstream.

Revisions (water years).--WSP 664: Drainage area (site at Keshena). WSP 1337:
1914-15’M), IQHS—JQiM), 1921, 1923(M), 1926(M), 1928(M), 1933.

Rating table, water year 1955-56, except period of 1ice effect (gage
height, in feet, and discharge, in cubic feet per second)

5.2 321
5.6 546
6.0 840
6.5 1,230
7.1 1,740
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day Oct, Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 501 848 390 440 360 360 550 817 581 908 588 588
2 470 832 390 440 360 360 600 gl6 567 878 527 567
3 482 802 390 440 370 370 840 963 527 802 476 546
4 527 749 380 450 380 370 1,100 955 514 742 595 514
5 588 a680 390 450 380 380 1,450 932 514 697 742 508
6 660 a640 420 460 390 370 1,600 994 508 653 734 638
7 653 a600 420 4€0 390 3701 1,670 1,000 465 595 697 675
8 602 a580 410 4€0 400 3604 1,530 901 430 £38 668 653
9 595 ab60 430 450 400 350 1,480 794 441 893 683 581
10 560 aS40 460 440 410 340 1,590 742 430 1,070 690 S8l
11 514 *533 *472 420 *418 340 1,510 727 419 955 *690 588
12 495 546 470 30 420 330 1,500 *772 424 901 712 574
13 476 533 470 440 420 320 1,450 848 413 794 675 514
14 470 527 470 440 420 310! 1,380 947 387 742 623 514
15 470 546 480 20 410 310{ 1,380 971 453 727 616 527
16 465 660 460 420 400 310 1,310 878 *465 705 560 495
17 520 459 470 4z0 400 320( 1,230 825 436 668 581 482
18 495 436 480 4z0 390 340 1,170 825 508 616 623 476
19 465 482 490 410 380 360 1,120 787 6§90 683 581 419
20 453 653 500 400 370 380 1,060 697 764 939 563 430
21 424 705 520 390 370 330 1,030 631 631 1,140 476 4865
22 413 €97 530 400 360 400 1,010 638 638 1,140 €20 *470
23 119 646 530 410 360 *406 971 616 734 1,130 533 419
24 459 520 530 410 350 410 893 588 757 994 546 381
25 501 400 530 410 350 410 878 623 712 801 514 408
26 470 420 520 410 350 430 855 631 817 832 465 436
27 459 430 510 400 350 460 825 595 1,050 734 501 436
28 447 440 490 380 350 490 810 588 1,110 668 520 397
29 602 420 470 520 764 581 994 638 514 365
30 779 400 460 520 772 574 924 609 520 430
31 840~ ----- 450 540 (- ------- 560f------—- 602 827 |----- --
Total] 16,274} 17,284 14,362 13,100| 11,058 | 11,926( 34,328} 23,916 18,313| 24,994 18,250| 15,077
Mean 525 576 463 423 381 385 1,144 771 610 806 589 503
Cfam 0.647 0.709 0.570 0.5C1 0.469 0.474 1.4 0.949 0.751 0.993 0.725 0.619
In. 0.75 0,79 0.66 0.€0 0.51 0,55 1.57 1.10 0.84 1.14 0.84 0.69
Calendar year 1955: Max 1,760 Min 321 Mean 617 Cfsm 0.760 In. 10,31
Water year 1955-56: Max 1,670 Min 310 Mean 598 Cfsm 0.736 In. 10.04

Peak discharge (base, 1,500 cfs).--Apr. 10 (5 p.m.) 1,730 cfs (7.09 ft).
* Discharge measurement made on this day,
a No gage-height record; dischsrge estimated on basis of recorded range in stage, dally generation
st Shawano powerplant, and record for Wolf River above West Branch of Wolf River,
Note.--3tage-discharge relation affected by ice Nov. 24 to Apr. 4 (no gage-height record
Dec. 20-25),
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Embarrass Rlver near Embarrass, Wis.

Location.--Lat 44°43', long 88°44', in sec. 18, T. 26 N., R. 15 E., on left bank 10 ft
ownstream from highway bridge, three-quarters of a mile downstream from Mill Creek,
and 4 miles northwest of Embarrass.

Drainage area.--395 sq mi.
Records available.--June 1919 to September 1956.

Gage.--Water-stage recorder. Altltude of gage 1s 800 ft (from survey level line in vi-
cinity). Prior to Aug. 23, 1938, a chain gage on downstream side of bridge at same
datum.

Average discharge.--37 years, 289 cfs.

Extremes.--Meximum discharge during year, about 3,000 cfs Apr. 5 (gage height, 8.0 ft,
ackwater from ice); maximum gage height, 8.17 ft Apr. 5 (backwater from ice); minimum
discharge, 61 cfs Oct. 14 (gage height, 2.63 ft).
1919-56: Maximum discharge, 6,920 cfs Apr. 10, 1922 (gage height, 11.6 ft, from
graph based on gage readings%, from rating curve extended above 2,800 cfs; minimum ob-
served, 23 cfs Aug. 3, 6, 7, 1931.

Remarks.--Records good except those for periods of ice effect, which are fair. Slight
dlurnal fluctuation caused by powerplants above station.

Revisions (water years).--WSP 1337: 1920-26(M), 1928, 1929-30(M), 1933-34, 1936-37,
N 40,

Rating table, water year 1955-56, except periods of lce effect {gage
height, in feet, and discharge, 1in cubic feet per second

2.6 63 4.0 585
2.8 108 5.0 1,110
3.0 158 7.0 2,420
3.4 302
Discharge, in cubic feet per second, water year October 1955 to September 1956
Day Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 110 315 125 100 72 80 115 372 250 390 128 108
2 103 261 120 “of 70 82 140 524 183 464 106 113
3 118 183 120 92 68 82 250 660 183 235 142 101
4 110 174 120 92 68 84 700 655 189 206 153 110
5 136 161 125 92 70 s6| 1,700 600 164 158 183 94
6 200 132 130 92 74 88| 2,300 570 125 115 170 115
7 140 145 125 92 84 86| 2,170 620 132 125 155 187
8 183 142 120 92 100 84| 1,720 620 132 135 137 155
g 96 150 115 90 56 84( 1,450 544 127 189 142 148
10 135 *135 110 90 90 84| 1,280 412 130 290 140 127
11 110 132 105 90 *92 84| 1,200 450 113 294 170 118
12 99 140|  *lo4 86 86 82| 1,120 *422 106 254|  *239 110
13 99 113 105 82 84 8ol 1,070 404 101 356 231 113
14 96 146 100 82 82 80| 1,020 426 336 251 115
15 103 148 100 82 82 80 940 368 130 269 186 113
18 5g 177 100 82 50 80 871 368 *#148 220 167 96
17 108 150 98 86 80 82 706 345 332 203 132 118
18 118 161 96 88 80 82 640 298 332 155 150 101
19 13 165 94 90 80 84 474 290 302 228 142 127
20 108 165 94 90 78 90 508 269 306 489 135 85
21 103 164 92 90 76 96 430 242 350 660 125 *83
22 122 130 92 88 76 *112 399 203 282 585 122 90
23 122 130 96 88 76 105 404 196 239 474 118 108
24 120 135 100 86 76 105 386 200 174 358 113 76
25 145 135 98 86 78 110 363 200 135 235 122 85
26 135 130 96 84 78 120 324 203 180 142 118 155
27 170 137 98 82 78 125 273 220 254 164 106 90
28 81 140 105 80 80 135 358 231 417 167 108 90
29 196 135 105 78 80 210 408 235 392 187 108 90
30 306 130 105 76 ----~-- 230 376 269 302 127 108 103
31 388 [ ------ 105 T4 150 |----—-~ 277 |- - 118 106 |--------
Total 4,252 4,625| 3,208 2,696 2,314 3,162| 24,096! 11,693| 6,339| 8,338 4,483} 3,304
Mean! 137 154 106 87,0 79.8 102 803 37 211 269 145
Cfsm| 0.347( 0.330| 0.288| 0,220{ 0,202| 0,258 2,03| 0.954| 0.534| 0.681[ 0.367{ 0,278
In. 0.40 0,44 0,31 0.25 0,22 0.30 2,27 1.10| 0,60 0,79 0,42 0.31
Calendar year 1955: Max 1,230 Min 48 Mean 216 Cfsm 0,547 In. 7.43
Water year 1955-56: Max 2,300 Min &8 Mean 215 Cfsm 0,544 In. 7,41

Peak discharge (base, 1,100 ofs:--Apr. 5 {10 p.m.) 3,000 cfs (8.0 ft).
scharge measuremement ma on this day

Note.--Stage-discharge relation affected bgr ice Nov, 19, 20, 23-26, Nov. 28 to Apr. 6.



STREAMS TRIBUTARY TO LAKE MICHIGAN 83
Wolf River at New London, Wis.

Location.--Lat 44°23', long 88°44', in sec. 12, T. 22 N., R. 14 E., on right bank 100 ft
ownstream from Pearl Street Bridge in New London, 0.2 mile downstream from Embarrass
River, and at mile 56.3.

Drainage area.--2,240 sq ml, approximately.

Records avallable.--October 1913 to September 1956 in reports of Geological Survey. March
0 September 1930 in House Document 276, 723 Congress, st session.

Gage.--Water-stage recorder. Datum of gage 1s 749,37 ft above mean sea level (levels by
Corps of Engineers). Prior to Oct. 4, 1951, staff gage at same site and datum.

Average discharge.--60 years, 1,720 cfs.

Extremes.--Maximum discharge during year, 7,470 cfs Apr. 9 (gage height, 8.86 ft); mini-
mum, 613 cfs Oct. 2 (gage helght, 0.44 ft).
1896-1956: Maximum discharge observed, 15,500 cfs Apr. 13, 1922 (gage height, 11.4
ft); minimum daily, 150 cfs Mar. 1, 1900,
Maximum stage known, 11,6 ft Apr. 16, 1888, from information by Corps of Engineers.

Remarks .--Records good except those for periods of ice effect, which are fair,

Revisions (water years).--WSP 1114: 1943(M). WSP 1337: 1931.

Rating table, water year 1955-56 except periods of 1ce effect (gage
height, in feet, and discharge, in cubic feet per second)

0.5 600 6.0 3,230
1.0 775 7.0 4,210
2,0 1,160 8.0 5,640
4.0 1,980 9.0 7,840
Discharge, 1n cublc feet per second, water year October 1955 to September 1956
Day Oct. Nov., Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 666 1,200 740 750 650 6201 1,100 2,160 1,820 1,780 1,210 876
2 622| 1,260 740 740 650 630, 1,500 2,220 1,680 1,860| 1,130 898
3 677| T,220 740 730 650 640{ 2,400( 2,280 1,560 1,980( 1,120 880
4 649 1,150 750 720 660 650| 3,500{ 2,320/ 1,460 2,040| 1,160 876
5 673 1,090 790 710 660 660 5,200 2,400 1,340 1,910 1,220 880
6 771 1,130 800 700 670 660} 6,350 2,540 1,300 1,700 1,240 876
7 850| 1,090 ‘800 700 680 650| 6,960 2,640 1,210( 1,520 1,230 868
8 917 955 780 690 690 640 7,360 2,690 1,140 1,380 1,260 962
9 891 876 780 680 710 640| 7,440 2,700 1,080 1,290 1,320| 1,010
10 898 *914 770 880 *717 630 7,360, 2,700 1,000 1,290 1,230 1,050
11 786 883 760 680 720 620 *7,070 2,670 1,040{ 1,320| 1,180 973
12 868 861 *758 680 720 620! 6,730| 2,550 985| 1,560| *1,210 914
13 738 917 760 680 710 620{ 6,310| *2,430 947 1,670 1,300 895
14 852 883 760 680 710 620 5,950 2,350 940 1,740 1,340 861
15 666 842 760 680 700 630 5,620 2,240 970 1,700 71,300 850
16 673 985 760 670 700 640| 5,360 2,140 *947 1,620 1,300 868
17 702 895 750 670 680 660 5,100 2,070 940 1,550 1,240 857
18 642 812 740 660 660 6801 4,850 2,020 981 1,420 1,170 831
19 677 840 720 660 850 710 4,610 1,970 1,180 1,350 1,110 857
20 720 900 710 660 640 730| 4,370 1,860 1,190 1,360| 1,100 *gl2
21 709 951 700 650 830 *750| 4,100| 1,720 1,300; 1,570| 1,030 775
22 716 1,010 700 650 620 750 3,790 1,660 1,350 1,810 996 727
23 709 1,070 710 640 520 750 3,490 1,550 1,370 1,970 944 706
24 691 1,000 730 650 630 760 3,190 1,460 1,310 2,070} 898 731
25 670 880 750 660 640 780 2,940 1,400| 1,220 2,040 880 7186
26 709 860 760 660 640 810 2,680 1,440 1,270 1,990 872 670
27 731 870 780 8670 620 850 2,440 1,380 1,400 1,830 876 73
28 768 850 780 870 620 890} 2,220 1,390 1,460 1,630 876 713
29 820 780 780 670 620 910| 2,200 1,440| 1,610 1,490 835 727
30 910 740 770 660 |-~ --—- 930 2,160 1,550 1,680 1,370 820 709
31 1,040| -- 70 760 Y] E— 960(--------| 1,820|----—---] 1,280 Fore-]
Total] 23,211| 28,714 23,388| 21,060 19,267| 22,090|134,350| 63,760| 37,680 51,090| 34,239 25,041
Mean 749 957 754 679 664 715| 4,478 2,087| 1,2568] 1,648| 1,104 835
cfsm| 0.334( 0.427 0.337 0,303} 0.296 0.318 2,00 0.918 0.561 0.736 0.493 0.373
In. 0.39 0.48 0.39 0.35 0,32 0.37 2,23 1.08 0.83 0.85 0.57 0.42
Calendar year 1955: Max 5,810 Min 481 Mean 1,346 Cfsm 0,601 In. 8,17
Water year 1955-56: Max 7,440 Min 620 Mean 1,322 Cfsm 0,590 In. 8,06

* Discharge measurement made on this day,
Note,-~Stage-discharge relation affected by ice Nov, 19, 20, Nov. 24 to Apr. 5.



34 STREAMS TRIBUTARY TO LAKE MICHIGAN
Little Wolf River at Royalton, Wis.

Location.--Lat 44°84', long 88°51', in sec. 1, T. 22 N., R. 13 E., on right hank 50 ft
upstream from highway bridge in Royalton and 4 miles upstream from mouth.

Drainage area.--485 sq mi.
Records available.-~January 1914 to September 1956.

Gage.--Water-stage recorder. Datum of gage is 774.00 ft gbove mean sea level, datum of
1925. Prior to Aug. 30, 1915, chain gage at highway bridge at datum 0.75 ft lower.
Aug. 80, 1915, to Apr 23, 1934, staff gage at present site and datum.

Average discharge.--12 years, 410 cfs.

Extremes.--Maximum discharge during year about 6,000 cfs Apr. 5 (beckwater from ice);
mazimum gage height, £.88 ft Apr. 4 (ice Jjam); minimum discharge, 88 cfs Oct. 13
(gage height, .85 ft)

1914-56: Maximum discharge, 6,350 ofs Mar. 30, 1943 (gage height, 8.00 ft), from
rating curve extended above 3.500 cfs; maximum gage helght, 11.95 ft Mar. 28, 1280
(backwater from ice); minimum discharge, 57 ofs Feb. 10, 1934.

Remarks.--Records good except those for periods of ice effect, which are fair. Diurnal
fluctuation caused by powerplant € miles sbove station.

Revisions (water years).--WSP 1337: 1314-16(M), 1918-13(M), 1921-35(M), 1927(M), 1928-
37, 1839(M), 1930, 1945-46(M), 1948(M}, 1350(M).

Rating table, water year 1955-56, except perlods of ice effect (sage
height, in feet, and discharge, in cublic feet per second)

0.8 30 2.0 591

1.0 126 2.5 929

1.2 179 3.0 1,310

1.4 251 4.0 2,230

1.7 407 S.2 3,540

Discharge, in cublc feet per second, water year October 1955 to September 1956

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 140 367 165 150 180 145 100 484 467 458 242 238
2 138 280 210 145 150 180 800 591 347 508 164 188
3 138 288 170 140 140 185| 1,500 631 342 651 178 162
s 138 238 215 180 140 145 2,500 €17 300 582 257 156
5 203 174 150 150 140 170 3,500 857 241 349 348 173
5 201 298 180 140 145 185| 3,530 870 273 28 272 186
7 217 227 190 140 150 155) 3,120 723 202 340 181 230
8 159 168 150 155 180 190| 2,150 §70 £50 210 234 208
g 204 22 190 150 145 180( 1,470 817 182 264 282 234
10 164 *259 130 150 *138 140| 1,260 578 236 326 188 176
11 203 172 135 140 140 200| 1,040 515 258 244 177 168
12 243 252 *138 140 155 150| 1,020 521 178 296 246 185
13 97 296 180 140 190 135 938 *561 178 356 *198 172
14 105 166 150 145 150 135 874 567 193¢ 356 265 156
1s 145 184 155 1£0 135 140 777 430 252 280 210 208
16 z04 284 155 150 145 155 777 108 *174 310 274 180
17 183 170 145 150 190 150 664 352 190 187 189 178
18 201 200 140 190 150 200 578 412 250 268 189 238
19 159 300 160 155 140 175 504 417 318 130 230 181
20 153 240 155 140 135 195 572 312 2680 317 198 *1€4
21 208 190 208 130 175 170 484 280 278 348 159 182
22 182 230 150 12 140 #262 401 324 205 342 Tse 184
23 163 220 155 TS 140 190 390 292 297 343 159 182
24 22 190 150 190 145 205 419 243 284 270 162 159
25 220 181 185 150 150 230 394 274 168 234 270 159
26 164 170 160 140 150 190 378 342 244 256 164 156
27 210 210 155 140 175 oz 339 2€0 466 170 193 156
28 163 180 175 145 150 260 166 334 475 214 164 162
29 250 165 155 145 140 B 804 302 131 172 170 159
30 413 190 140 145 - --—- 210 478 476 300 164 173 158
31 FG0[ - - 180 150 --~--- 300 |~ -- 878 ----- - 18z 176 |-- - -
Totall 5,9581 €,715| 5,083| 4,845| 4,403| 5,697 | 32,415| 14,544 8,240 9,393| 6,369 5,371
Mean 192 224 163 150 15z 184| 1,030 469 275 303 205 179
cfsm| 0.396| 0,452] 0.336] 0,309 0,313| 0,372 2,23| 0,967 0.567{ 0.825| 0,423| 0,369
In. 0.45 0.51 0.39 0.36 0.34 0.44 2,49 1.12 0.63 0.72 0.49 0.41
Calendar year 1955: Max 1,720 Min 88 Mean 275 Cfsm 0.587 In. 7.70
Water year 1955-56: Max 3,530 Min 97 Mean 297 Cfsm 0,612 In. 8,38

Peak discharge (base, 1,800 cfs),--Apr., 5 (3 p.m,) 5,000 cfs.
* Discharge measurement made on this day.
Note.--0tage-discharge relation affected by ice Nov. 17-20, £2-24, Nov. 2¢ to Apr. 5.




STREAMS TRIBUTARY TO LAKE MICHIGAN 85
Waupaca River near Waupaca, Wis.

Location.--Lat 44°21', long 88°59!, near north 1ine of sec. 1, T. 21 N,, R. 12 E., on right
bank 10 ft downstream from hlghway bridge, 1% miles downstream from Crystal River, and
4 miles downstream from Waupaca.

Drainage area.--305 sq mi.

Records available.--June 1916 to September 1956. Published as "near Weyauwega" June 1916
ctober 7.

Gage.--Water-stage recorder. Altitude of gage 1s 780 ft (from survey level line along
railroad). Prior to Oct. 19, 1917, chain gage at site 1 mile downstream at different
datum, Oct. 19, 1917, to Nov., 23, 1938, chaln gage on bridge at present site and datum.

Average discharge.--40 years, 244 cfs,

Extremes,--Maximum discharge during year 1,650 cfs Apr. 5 (gage helght, 5.18 £t); minimum,
97 cfs Oct. 2 (gage helght, 1.10 ft), minimum daily, 125 cfs Feb. 4, 5.
1916-56: Maximum discharge, 2,520 cfs Mar. 20, 1948 (gage height, 6.90 ft); maxi-
mum gage helght, 8.06 ft Mar. 28, 1950 (backwater from ice); minimum discharge, 38 cfs
June 7, 1947; minimam daily, 50 ifs Jan. 22, 28, 1926.

Remarks .--Records good except t1ose for periods of ice effect, which are fair. Consider-
able diurnal fluctuation caused by powerplants above station.

Revisions (water years).--WSP 1054: 1926(m), WSP 1084: 1919, 1922-24, 1938,
, , 1945-46, WSP 1337: 1917-28(M), 1930, 1931-35(x ), "1937- BS(M), ’1946
1947(m), 1950(M).

Rating table, water year 1955-56, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.1 108 3.0 760

1.5 202 4.0 1,160

2.0 367 5.0 1,570

Discharge, in cublc feet per second, water year October 1955 to September 1956

Day Qct. Nov. Dec. Jan. Feb. Mar, Apr., May June July Aug. Sept.
1 152 228 175 140 130 140 216 246 231 205 171 179
2 129 208 180 140 130 145 413 262 214 246 166 176
3 152 194 180 135 130 145 944 256 202 276 171 166
4 157 186 185 145 125 145 1,380 250 197 222 186 166
s 154 174 185 150 125 150| 1,570 237 192 208 194 186
6 169 192 180 155 130 160| 1,160 286 186 197 194 192
7 171 154 180 155 140 160 740 300 181 184 174 184
8 162 189 175 150 150 160 540 276 179 189 181 189
9 157 *192 170 145 *156 160 478 250 166 192 194 189
10 164 181 165 145 155 160 397 253 171 192 197 189
11 154 184 155 140 150 160 360 253 184 179 189 181
12 157 184 155 140 150 160 328 259 181 176 202 179
13 150 186 *158 140 150 160 300 256 171 205 197 181
14 150 176 155 135 150 160 272 *243 174 *197 205 176
15 150 186 150 135 150 160 272 234 166 197 192 171
16 150 208 150 150 150 160 262 228 le4 194 192 186
17 157 280 145 15 145 165 253 222 *181 202 189 194
18 162 230 140 135 145 170 225 22 181 174 184 184
19 154 200 140 135 140 180 225 211 192 166 192 184
20 150 185 140 135 135 190 222 211 189 192 179 *166
21 152 176 140 135 130 *192 214 197 179 189 179 164
22 159 184 140 135 130 195 216 197 174 194 181 154
23 162 192 140 135 130 195 208 179 162 184 176 166
24 164 130 145 135 140 195 211 181 166 181 184 164
25 164 185 150 135 140 190 202 202 157 181 184 152
2 162 180 150 130 140 200 202 199 32 176 176 159
27 166 150 145 130 140 400 216 197 397 171 176 154
28 162 185 145 130 140 505 234 199 262 169 176 154
2 192 180 150 130 140 222 240 214 211 162 181 152
20 259 175 150 130 |- --—- 199 240 246 197 162 174 162
31 259 -- --- 145 130} ---~- -~ 192~ - ----- 253 |--- --—- 166 184 |----- -
Total 5,102| 5,771| 4,883 4,270| 4,066| 5,875| 12,740} 7,222| 5,927| 5,328 5,720| 5,199
Mean 165 192 157 138 140 190 425 233 198 191 185 173
cfsm| ©0.541| 0.630| 0,515] 0.452| 0,459| 0,623 1.39| 0,764 0,649 0.626| 0.607| 0.567
In. 0.62 0.70 0.59 0.52 0.50 0.72 1.85 0.88 0.72 0.72 0,70 0.63
Calendar year 1955: Max 740 Min 128 Mean 191 cfsm 0.626 In. 8.47
Water year 1955-56: Max 1,570 Min 125 Mean 199 cfsm 0,652 In. 8.85

( Peak d:;scharge (base, 670 cfs8).--Mar. 28 (8 a.m.) 892 cfs (3.33 ft); Apr. 5 (5 a.m.) 1,650 cfs
5.18 ft

* Discharge measurement made on this day.

Note .--Stage-discharge relatlion affected by ice Nov. 17-20, Nov, 24 to Mar, 27.




86 STREAMS TRIBUTARY TO LAKE MICHIGAN
Lake Winnebago at Oshkosh, Wis

Location,--Lat 44°00'40", long 88°32'00", in sec, 24, T. 18 N., R. 17 E., in mouth of upper
ox River at Chicago and North Western Rallway bridge, 0.2 mile downstream from Main
Street Bridge in Oshkosh and 18 miles up the lake for Menasha Dam and outlet.

Drainage area.--6,030 sq mi, approximately, at lake outlet at Menasha Dam.

Records ayallable.-~October 1938 to September 1956 in reports of Geological Survey. Rec-
rds from 1857 to 1938 in files of Corps of Engineers. A report on Fox Rlver by Corps
of Englneers, published as House Document No. 146, 67th Congress, 2d session, contains
seml-monthly records of inflow to Lake Winnebago for the period 1896-1917.

Gage.--Staff gage read once daily. Datum of gage is 745.05 ft above mean tide at New York
City (levels by Corps of Engineers). Prior to 1882, lake levels were referred to Deuch-
man gage at lake outlet of Menasha Dam. /Datum of Deuchman gage, which is still in
existence, 18 745.00 ft above mean tide at New York City.

Extremeség-ﬁaximum gage height observed during year, 3.30 £t May 10; minimum observed,
. ar, 31.
1857-1956: Maximum gage helght observed, 5.33 ft (Deuchman gage) Nov. 8, 1881; mini-
mum observed, -2.00 ft %Deuchman gage) Nov. 28, 1891.

Remarks.--Lake elevations controlled by dams at Menasha and Neenah which are operated in
€ Interest of navigation. Cregts of both dams are at elevation 746,73 ft. Present
limits of regulation are from 21% in. above the crest of Menasha Dam down to the crest
during navigation geason, plus additional 18 to 24 in, below crest during winter,
Oshkosh staff gage %1ven true level of lake, while Deuchman gage readings are affected
by loss of head in the channel between lake and dam. Lake lce covered Dec. 6 to Apr. 23.

Cooperation.~~Records furnished by Corps of Engineers.

Gage height, in feet, water year October 1955 to September 1956
Day Oct, Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 1.88 2.00 1.85 1.45 1.10 0.82 ©.85 2.98 3.20 3.00 3.12 2.92
2 1.85 2.00 1.88 1.42 I.10 .82 .92 3.00 3,20 3.00 3.10 2.90
3 1.90 2.00 1.83 1.42 1.10 .82 1.02 3.00 3,15 3,05 3.15 2.92
4 1.90 2,02 1,95 1.40 1.08 .82 1.10 3.00 3.12 3.02 3.05 2,90
5 1.88 2.05 1.92 1.40 1.08 .85 1.20 3.02 3.12 3.00 3.08 3.02
6 1.92 2.08 1.90 1,38 1,05 .85 1.30 3.28 3.12 3.00 3.10 2,90
7 1.95 2,03 1,88 1.38 1.02 88 1,42 3.18 3,12 3.05 3.05 2.92
8 1.88 2.0z 1.85 1.35 1.02 85 1l.62 3.15 3.10 3.00 3.10 2.95
9 1.95 2.00 1.82 1.32 1,02 30 1.95 3.15 3.10 2.98 3.10 2.92
10 1.95 2,05 1.80 1.30 1.00 90 1.95 3.30 3.10 3.02 3.10 2.90
11 1.50 2.03 1,78 1.30 1.00 =92 2.08 3.10 3.12 2.98 3.20 2,89
1z 1.98 2,08 1,75 1,30 1,00 .92 2.20 3.20 3,05 2.92 3.15 2.89
13 1.9%0 2.10 1.72 1.30] 1.00 .92 2,30 3.25 3,02 3.05 3.18 2.92
14 1.92 2.12 1.72 1.28 98 .90 2.35 3.00 3,02 3.12 3.12 2.90
15 1.95 2.02 1.70 1.25 398 .90 2.45 2.82 3.02 3.10 3.12 2.88
16 1.95 2.00 1.70 1.22 98 90 2.52 2.90 3,00 3.10 3,12 2,89
17 1.98 2,00 1.70] 1.22 .95 90 2.50 2.92 3.00 3.08 3.12 2.88
18 1.90 2.00 1.68 1.22 95 88 2.80 3.25 3.05 3.10 3.12 2.85
19 1.90 2.05 1.68| 1.22 .95 .88 2.65 3.27 3.00 3.12 3.11 2.88
20 1.90 2.02 1,68 1.20] .92 . 85 2.60 3.20 2.92 3.10 3.10 2.80
21 1.92 2.02 1.65] 1.20] .92 .85 2,58 3.18 3.02 3.12 3.08 2.80
22 1.90 2.05 1. 65| 1.20 .82 .88 2.80 3.15 2.98 3.12 3,02 2.79
23 1.92 1.70 1.65] 1,20 . 90| .88 2.62 3.15 3.02 3.10 3.02 2.79
24 1.85 2.00| 1.60] 1.20 .90 .88 2. 860 3,20 3.00 3.12 3,00 2.75
25 1. 90| 2.00| 1.60] 1.18] .88 .85 2.80 3.10 2.98; 3.12 3.00 2.73
26 1.90] 1.98] 1.58 3,10 3,05 3. 10 2,92 2.73
27 1.92 1. 95 1.55 3.18 3. 00| 3.12 2 .85 2,73
28 1.95 1.92 1.52] 3.15 3.02 3.12 2.82 2.70
29 2,00 1.90] 1.50] 3, 15| 3.07 3,10 2.85] 2.63
30 2.02 1.88 1.50] 3,18 3.02 3.10] 2,85 2.65
31 2,00 1.48 3,25-————- -| 3.10] 3.05b -




STREAMS TRIBUTARY TO LAKE MICHIGAN 87
Lake de Neveu near Fond du Lac, Wis.

Location.--Lat 43°44'10", long 88°23'45", in SWs sec. 30, T. 15 N., R. 18 E., at boathouse
T near north end of lake on farm of Nick Giebel, 3.9 miles southeast of the intersection
of Main and Division Streets in Fond du lLac (revised)

Drainage area.--0.9 sq ml (revised), approximately.

Records availlable.--August 1936 to September 1956 (fragmentary).

Gage.--Reference point in lake bed.

Extremes.--Maximum elevation observed during year, 98.17 £t Apr. 3; minimum observed,
37.03 Oct.

1936-56: Maximum elevation observed, 98.32 ft Mar. 27, 1950; minimum observed,

96.90 ft Aug. 15, 1936

Remarks.--Gage heights have been reduced to elevations above datum assumed for this lake

Yy Public Service Commission of Wisconsin, Natural outlet. Iake covered with ice
Nov. 30 to Apr. 13.

Elevation, in feet, water year October 1955 to September 1856

Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 - 7.28| - - b - - 7.60 7.47 - - -
2 - - 7.42] - -~ 7.60 - - - - - -
3 - - - 7.70 7.85 - 8.17 - - 7.40 7.64 -
4 7.03 7.28] - - - - - 7.58 - - - 7.56
5 - - - - - - - - 7.44 - - -
6 - - 7.52 - - 7.57 7.90] - - 7.40 e -
7 7.05 - - - 7.85| - - - - - 7.55 7.50
8 - 7.28] 7.48| - - - - 7.77 7.43 - - -
9 - - 7.55| - - - - - - b - -
10 - - - - 7.87 - 7.73 - - 7.44 7.56 -
11 7.15 7.29 - - - - - 7.84] - - - 7.48
12 - - - - - - - ~ 7.42 - - -
13 - - 7.55] - - 7.54 7.65i - - 7.60 - -
14 7.12 - - 7.73 - - - . - 7.55 7.45
15 - 7.30 - - - - - 7.68 7.41 - - -
16 - - 7.57 - - 7.50 - - - - - -
17 - - - - 7.60| - 7.57 - - 7.58| 7.83 -
18 7.15 7.34 - - - - - 7.60 - - - 7.44
19 - - - - - - - - 7.49 - - -
20 - - 7.59 - - 7.52 7.50) - - - - -
21 7.15 - - - 7.61 - - - - 7.61 7.55] 7.40
22 7.13 7.38 - - - - 7.52 7.54, - - -
23 - - 7.63] - - 7.56] - - - - - -
24 - - - 7.80| 7.57 - 7.46 - - 7.64 7.51 -
25 7.18 7.38 - - - - - 7.58| - - - 7.36
26 - - - - - - - ~ 7.54 - - -
27 - - 7.66 7.7 - 7.58 7.489; - 7.60] - -
28 - - - - - - - 7.52| 7.34
29 - - - - - - -
30 7.67| - 7.68| - - -
31 - 7.85| - frmm——— 7.76| 7.80p~—~=mm

Note,--Add 90 ft to obtain elevation above datum assumed for this lake by Public Service Commis-
sion of Wisconsin,

465752 O-58—7



88 STREAMS TRIBUTARY TO LAKE MICHIGAN
Fox River at Raplde Croche Dam, near Wrightstown, Wis.

Locatlion.--Lat 44°19', long 88°12', in sec., 4, T. 21 N., R. 13 E., at Rapide Croche Dam,
2 miles upstream from Wrightstown and 1¢ miles upstream from mouth.

Drainage area.--6,150 sqg mi, approximately.

Records avallable.--March 1896 to September 1917 (monthly discharge only), Cctober 1917
o September 1956,

Gage.--Recording headwater and tailwater gages and electric generation data taken each
half hour are used to compute discharge records.

Average discharge.--60 years, 4,214 cfs.

Extremes.--Maximum daily discharge during year, 10,900 cfs May 14; minimum daily, 1,250
ofs Oct. 3.

1917-56: Maximum daily discharge, 24,000 cfs Apr, 18, 1952; minimum daily, 138 cfs

Aug. 2, 1936.

Remarks.--Records good. Flow regulated by storage in Lake Winnebago (see p. 86 ). Daily
discharge determined from records of flow through turbines, head, gate openings, and
lockages through navigation canal. About 85 to 40 cfs diverted into basin from the
Wisconsin River from late spring to Sept. 30.

CooEepation.--Figures of daily discharge furnished by Corps of Engineers. Records reviewed
y Geologlcal Survey.

Discharge, in cubic feet per second, water year October 1955 to September 1356

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,480 2,180 %,140 2,760 2,310 2,260 4,380 4,560 3,680 3,140 3,220 3,270
2 1,380 2,420| 3,120 2,810| 2,570| 2,500| 4,610 4,650 4,180 3,100| 3,110} 2,570
3 1,250| 1,970| 3,220| 2,81C| 2,540| 2,420| 4,510 4,570 3,870 2,880 3,390 3,340
4 1,340 1,950{ 3,050 2,780( 2,340| 2,480 4,240| 4,670{ 4,010{ 2,120/ 3,360 2,860
5 1,450| 2,550| 3,100| 2,830| 2,320| 2,810| 3,890| 5,290 4,160 72,980, 3,080 3,190
8§ 1,460 1,820) 3,120 2,870f 2,480| 2,720| 3,990| 7,460/ 3,830 3,040] 3,470 2,720
7 1,430 1,890/ 3,120| 2,870| 2,510} 2,500 3,880/ 7,210( 3,900 2,980 3,300 2,900
8 1,350 2,360| 3,160 Z,620| 2,480| 2,440| 4,190| 7,480 3,120 3,040 3,550 2,880
9 1,500 2,380 3,030| 2,800| 2,480| 2,640| 4,450, 7,040| 3,540 3,230| 3,490{ 2,960
10 1,480{ 2,240 3,090 =2,590( 2,400| 2,370, 4,610( 6,830 3,290 2,900( 3,400 3,180
11 2,050 =2,080| 3,060| 2,670| 2,260| 2,380| 4,840| 9,830 3,470 3,210] 3,490 2,930
12 1,680) 1,950| 3,100| 2,850| 2,230 2,380| 6,230 10,200 3,500 3,390] 3,180 2,880
13 1,440 1,920| 3,020| =2,700| 2,430| 2,550 8,250| 9,880 3,380 3,390| 3,650 2,780
14 1,800 2,500| 2,890| 2,710 2,370{ 2,560| 8,830 10,900\ 3,750 3,260 3,450 2,810
15 1,720 3,150 =2,%20] @,520| 2,420| 2,580| B8,830| ~8,430| 3,060 3,330| 3,570 2,800
16 1,280} 2,790 3,060| 2,580 2,380| 2,720{ B8,930| B8,430| 2,970 3,150| 3,530 2,810
17 1,4401 2,400| 2,980| 2,620 2,450| 3,400| 8,500| 7,680{ 2,820 3,140| 3,450] 2,720
18 1,580{ 3,180 £,%10( 2,670( 2,420 3,290 9,150 7,800 3,500, 3,000 3,280 2,710
19 1,8001 3,130 2,990| 2,720 =2,380| 3,360| 9,590, 7,090| 3,800| 3,790| 2,300{ 2,780
20 1,740| 3,020| 2,870{ 2,540| 2,280| 3,330| 39,590| 7,370( 3,730| 3,220| 3,380] 2,520
21 1,600| 2,900 3,000| c,500| 2,340 3,430| 8,410 7,050 3,520\ 3,380 3,320| 2,930
2 1,690] 2,980| 2,880| ©,410| 2,540| 3,440} 8,110{ 5,350| 3,280| 3,410 3,460| 2,510
23 1,890| 2,880 3,000| =2,800| 2,590| 3,410| 8,150 4,770 3,170 3,490| 2,300{ 2,350
24 1,360( 2,300( 2,940( 2,650 2,360 3,390( 7,530 5,920 2,840( 3,400 5,560( 2,660
25 1,870 3,000 =2,840| 2,270 2,310| 3,280{ 6,630, 5,810| 2,860| 3,470 5,870] 2,520
26 1,690] 2,950| 2,890| 2,290| 2,220| 3,900| 2,550| 4,380 4,070] 3,460] 3,890] 2,400
27 1,760 2,630| 3,060\ 2,270} 2,300, 3,760 2,270| 4.420} 3,560{ 3,340| 3,640 2,460
28 1,970| 35,260 2,920{ ©,330| 2,280| 3,8l0| 2,340| 4,020| 2,960| 3,080| 2,830) 2,560
29 1,760| 3,120| 2,800| 2,170| =2,260| 3,700| 2,340 4,310| 3,560| 2,940| 2,850{ 2,490
30 1,840| 3,100 2,890 2,360|------ 3,810| 3,180 4,200{ 3,710{ 3,520 2,890 1,930
31 1,890} -- -- 2,880| 2,340|-------| 4,030(-------- 4,080|--- ----| 3,120| 3,180(-- - -
Total] 49,730( 76,780 93,330| 79,710| 69,250| 93,650(177,080|201,880(104,980( 98,680(107,780 82,200
Mean{ 1,604| 2,559| 3,011| 2,571 2,388| 3,021) 5,903| 6,512| 3,499 3,183| 3,477| 2,740
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1955: Max 9,220 Min 1,190 Mean 3,387 Cfsm - In. -

Water year 1955-56: Max 10,900 Min 1,250 Mean 3,374 Cfsm - In. -




STREAMS TRIBUTARY TO LAKE MICHIGAN 89
Cedar Lake near Kiel, Wis.
Location.--Lat 43°55!'35", long 87°56'85", in SWi sec. 24, T. 17 N., R. £1 E,, at Cedar Lake
Resort on narrows of lake, 5.8 miles east of Kiel.
Drainage areg.--1.33 sq mi, revised.
Records available.--August 1936 to September 1942, April 1945 to September 1956 (fragmentary).
Gage.--Staff gage.
Extremes.--Maximum elevation observed during year, 96.7€ £t May 5; minimum observed, 96.11
ept. 29, 30.
1936-42, 1945-56: Maximum elevation observed, 98.7¢ ft Mar. 9, 1946; minimum ob-
served, 94.35 £t Aug. 14, 1986.
An elevation of 10U.77 ft was observed July 13, 1928 by Public Service Commission

of Wisconsin.

Remarks .--Gage heights have beer reduced to elevations above datum assumed for this lake
by Public Service Commission of Wisconsin.

Elevatlon, in feet, water year October 1955 to September 1956
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Naote.--Add 90 ft to obtain elevation above datum assumed for thls lake by Publlc Service Commis-
slon of Wisconsin,




80 STREAMS TRIBUTARY TO LAKE MICHIGAN
Sheboygan River at Sheboygan, Wis,

Location.--Lat 43°44!', long 87°46', in E} sec. 29, T. 15 N., R. 23 E., on left bank near
State Highway 28, 0.7 mile west of bridge over Sheboygan River on State Highway 28 and
4 miles upstream from mouth.

Dralnage area.--403 sq mi.

Records avallable.--June 1916 to June 1924 (published as "near Sheboygan"), November 1950
to September 1956.

Gage.-~Water~stage recorder, Datum of gage 1is 584.00 ft above mean sea level, datum of
1929. June 1916 to June 1924 chain gage at site 0.7 mile downstream at different
ga‘{gm% ?ovember 1950 to June 1951 staff gage at site 0.3 mile downstream at datum

. t lower.

Average discharge.--12 years (1916-23, 1951-56), 234 cfs.

Extremes.--Maximum discharge during year, 2,540 cfs May 6 (gage height, 7.66 ft); minimum,
I2 cfs Nov. 25 (gage height, 1.44 ft).
1916-24, 1950-56: Maximum discharge observed, 7,140 cfs Mar. 26, 1920 (gage height,
9,40 ft, datum then in use;; minimum observed, about 1 cfg Aug. 27, 1922 (gage height,
1.48 ft, datum then in use), caused by shutdown of powerplants.

Remarks .--Records good except those for periods of ice effect, which are falr, Diurnal
fluctuation caused by numerous powerplants above station.

Revisions (water years).--WSP 1307: 1917(M), 1919(M), 1921(M), 1923(M).

Rating table, water year 1955-56, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second

1,6 24 3.0 256
1.8 42 3.5 400
2.0 68 4.0 576
2.2 99 5.0 1,050
2.5 150 6.4 1,810

Discharge, in cubic feet per second, water year October 1955 to September 1956

Day| Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June l July Aug. Sept.
1 29 42 30 40 b33 57 760 311 283 40 334 653
2 24 46 32 0 32 104| 1,290 217 202 67 283 536
3 76 44 37 40 b3Z) b200[ 1,770 187 181 43 198 425
2 24 40 b50 b38 b35 b175| *1,220 236 163 36 190 416
5 36 39 b70 b36 b39 »190| 1,180 236 152 30 154 441
6 38 40 60 35 b42 218| 1,240f 1,780 141 29 183 499
7 48 38 48 34 40 397| 1,000| T,720 120 37 *176 492
8 43 *37 *b52 b32 36 195 990| #1,150 115 55 155 448
9 40 39 b50 b31 33 b170 930 885 102 62 154 425
10 40 42 b4s 30 b36 b145 789| 1,160 91 38 181 400
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