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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER BASIN, 1951

SCOPE OF WORK

Thls volume is one of a series of 18 reports presenting measurements of stage, discharge,
and content of streams, lakes, and reservoirs in the United States during the water year
ending September 30, 1951. Since 1888, when the United States Geological Survey first
studled streamflow in relation to problems of irrigation, similar measurements have been
made at more than 12,400 gaging stations in the 48 States and at many others in tre Terri-
tories of Alaska and Hawaii. On SQtember 30, 1951, the Geological Survey and cooperating
organizations were maintalning 6,730 gaging stations, including those in Alaska ard Hawaii.

Miscellaneous discharge measurements were made at many other points in the 1951 weter year.

COOPERATION

Meny State, municipal, and private organizations have cooperated with the Geological
Survey in this work by elther furnishing or helping to collect data. Organizatiors that
supplied data are acknowledged in station descriptions, and organizations that assisted in
the collection of data through cooperative agreements with the Survey are:

Illinois: State Department of Public Works and Buildings, C. P. Casey, director,
through Divislon of Waterways, T. B. Casey, chief englneer; and Department of Highways,
Cook County, W. H. Erickson, president of the Board of County Commissioners and G. A.
Quinlan, superintendent.

Indiana: State Department of Conservation, K., M, Kunkel, director, through Divi-
sion of Water Resources, C. H. Bechert, director; State Highway Commission, S. C.
Hadden, chairman, and R. H, Bower, chlef engineer; Indlana Flood Control and Water
Resources Commission, Anton Hulman, Jr., chairman, J. I. Perrey, chlef engineer; State
Board of Health, Dr. L., E. Burney, commissioner, and B, A. Poole, director, Fureau of
Sanitary Engineering; city of Fort Wayne Filtration Plant, L. R, Matthews, superin-
tendent; and city of Elkhart Water Works, Warren Swartz, superintendent.

Michigan: State Department of Conservation, G. E. Eddy, director, through Geolog-
ical Survey Division, F. G. Pardee, State geologist, Fish and Fisheries Division, F. A.
Westerman, head, General Operations Division, G. A, Walker, head, and Parks Ilvision,
A, C, Elmer, head; State Water Resources Commission, M, P. Adams, eXecutive secretary;
and State Highway Department, C. M. Zlegler, commissioner.

Minnesota; State Department of Conservation, Division of Waters, S, A. Frellsen,
director; and Minnesota State Iron Range Resources and Rehabilitation Commission, B.
P. Constantine, commissioner, succeeded by E. G. Bayuk.

New York: State Department of lLaw, N, L. Goldstein, attorney-general; Stete De-
partment of Public Works, B. D, Tallamy, superintendenc; Board of Black River Regu-
lating District, E. S. Cullings, chief engineer; Commission for the Improvement of
Oswegatchie River and the Hydraullc Power Thereon, A, E. Boughner, commissiorer; city
of Auburn, G. F. Train, city manager; and Department of Public Works, village of

Lancaster, H, J. Huber, superintendent.
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Ohio: State Department of Highways, T. J. Kauer, director; State Department of
Natural Resources, A. W. Marion, director; and city of Van Wert, Department of Public
Service, Robert Johns, director.

Vermont: Water Conservation Board, Philip Shutler, commissloner.

Wisconsin: Public Service Commission of Wisconsin, G. P. Steinmetz, chief engi-
neer; and Wisconsin Committee on Water Pollution, T. F. Wisniewskl, director,

Assistance in the form of funds or services was given by the Corps of Engineers, Depart-
ment of the Army, in collecting records published hereln for 78 gaging stations, of which
33 were 1in Michigan, 5 in Indiana, 13 in New York, 16 in Chlo, 5 in Vermont, and 6 in
Wisconsin.

Full cooperation exists between the Geological Surw, United States Department of the
Interior, and the Water Resources Division, Department of Resources and Development,
Canaia, On waters adjacent to the International boundary certain statlons are malntained
jointly by the United States and Canada under the terms of the Boundary Waters Treaty of
1909, and others are maintained under a subsequent agreement between ths two Governments.
The records from all these stations are obtained in such a manner as to be equally accept-
able and available in both countries. These statlons are designated international gaging
stations.

The followlng organizations aided in collecting records:

Michigan: Wayne County Road Commission; Huron-Clinton Metropolitan Authority;
cltles of Allegan, Battle Creek, Birmingham, Crystal Falls, Dearborn, Detroit, Flint,
Jackson, Grand Rapids, Lansing, Monroe, Niles, Owossc, and Saginaw; Alger-Delta Co-
operative Electric Association; Alpena Power Co.; Consumers Power Co., Detroit Edison
Co.; Dow Chemical Co.; Michigan Gas & Electric Co; Wisconsin-Michigan Power Co., and
Upper Peninsular Power Co.

New York: Clty of Batavia, N. F. Hall, acting city engilneer; city of Canandaigua,
Rudolph Genthner, city engineer; city of Syracuse, N. F. Pltts, Jr., city englneer;
city of Rochester, K, J. Knapp, city englneer; International Paper and Color Corp.;
Cornell University; International Paper Co.; Nlagara Mohawk Power Corporation; and
Rochester Gas & Electric Corp.

Wisconsin: State Conservation Department and Lake Superior District Power Co.
DIVISION OF WORK

The stream gaging was done by the Water Resources Division of the Geological Survey,
Carl G, Paulsen, chief hydraulic engineer, and Joseph V. B. Wells, chief of the surface
water branch. The data for stations in the several States were collected and prepared for
publication under the supervision of the district engineers at the offices listed below,
The records were reviewed and the manuscript prepared for publication tnder the direction

of B. J. Peterson, chief, Annual Reports Section.

District office Address
Champaign......... PPN 605 South Neil Street,
Indianapolis... ... 311 West Washing“on Street.
Lansing...... .. 407 Capitol Saving & Loan Bullding.
St. Paul.. . ... 1427 New Post 0f“ice Buillding.
Albany.... 526 Federal Bullding.

Columbus. . 1509 Hess Street.
Boston, Mass. 939 Post Office Bullding.

MBAISON. «euurrrrnnnn. ... 666 State Office Building.
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Information of a more detailed nature than that published for most of the gaging
stations given in this report is on file in the district offices listed above. Provislonal
records of discharge prior to publication, and other unpublished data concerning 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:

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

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

Cubic feet per second per square mile {cfsm) 1s the average number of cublc 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 it in a given period were uniformly distributed on its surface. The term is used
for comparing runoff with rainfall, which is also usually expressed 1n inches.

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

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

Stage-discharge relation 1s 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-dis-
charge relation at the gage. This feature may be a natural constriction of the chennel,
a long reach of the channel, or an artificlal structure.

Contents 1s the volume of water in a reservolr. Unless otherwise indicated, volume is
computed on the basis of a level pool and does not include bank storage.

The dralnage area of a stream at a specified location is that area, measured in a hori-
zontal plane, which 1s so enclosed by a topographic divide that direct surface runoff from
precipitation normally would drain by gravity into the river above the specifled point.
Figures of drainage area given herein include all closed basins, or noncontributing areas,

within the area unless otherwise noted.
NEW 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 has been changed. In this report, in a downstream
direction along the main stem all stations on a tributary entering above a main-stem station
are llsted before that station. If a tributary enters between two main-stem stations, it is
1isted 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 tributary on which a
gaging station is situated and the stream to which 1t is immediately tributary, each inden-
tion in the listing of gaging stations in the table of contents of this report represents
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one rank. This new downstream order and system of indention show which gaging stations are
on tributaries between any two stations on a maln stem and the rank of the tributary on
which each gagling station 1s 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 statiois on the uppermost
tributary to the mailn stem from the tributary's source to mouth, and thesn all stations from

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

The base data collected at gaglng stations consist of records of staze and measurements
of discharge. 1In addition, observations of factors affecting the stage-dlscharge relation,
weather records, and other information 1s used to supplement base data in determining the
dally flow. The records of stage are obtained either from direct readings on a nonrecord-
ing gage or from a water-stage recorder that gives a continuous 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 experience in stream gaging since 1888. These
methods are described in Water-Supply Paper 888 and are also outlined in standard text-
books on the measurement of stream discharge. Typical structures in us: at gaging stations
are shown in flgure 1.

Rating tables giving the discharge for any stage are prepared from stage-discharge
relation curves defined by discharge measurements. If extensions to th: rating curves
are necessary to define the extremes of discharge, they are made on the basis of indirect
measurements of peak discharge (such as slope-area or contracted-openiny measurements,
computation of flow over dams or weirs, and by other methods), veloclty-area studies, 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
is determined by the shifting-control method, in which correction factors based on indi-
vidual discharge measurements and notes by engineers and observers are used in applying
the gage heights to the rating tables. If the stage-discharge relation for a station 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. Thils 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 of stage is
used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States ard 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 1s computed on the basis of the gage-feight record and









EXPLANATION OF DATA 7

It should be noted that for all stations for which cubic feet per second per square mile
and runoff, in inches, are published, a revision of the drainage area necessitates corres-
ponding revision of all figures based on the drainage area. Revised figures of cubic feet
per second per square mile and runcff, 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 daily
discharge for the greater part of the open-water periocd 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.

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 dally mean gage
height may not 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 instriment 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 twic3-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 values for the maximum day and the minimum day for
each month are underiined. If the value is repeated, it 1is 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 values; it is the total cfs-days for the month. The line headed "Mean" gives
the average flow in cublic 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 irches (line
headed "In."), or in acre-feet (line headed "Ac-ft"). Values for cubic feet per second per
square mile and runoff, in inches, are omitted if the drainage area includes large noncon-
tributing areas, or if the average annual rainfall over the drainage basin is usvally less
than 20 inches,

In the yearly summary below the monthly summary, the values 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 heigtts 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 presertfed.

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

the peaks are subject to substantial control by man.

Footnotes to the table of daily discharge indicate periods when discharge was computed

or estimated by unusual or special methods during periods of no gage-height record and ice

256499 O - 53 - 2
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effect, or by other effects that reduce the degree of accuracy of the records. Days on
which dlscharge 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 is given under "Remarks" in the station description.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents. For some reservoirs
a table showing daily contents or stage is glven. A skeleton table of capacity at given
stages 1s usually given in the first report in which data for the reservolr are published,

but it is omitted from succeeding reports.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability 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 interpretation
of records.

The station description states the degree of accuracy of the records. "Excellent" indi-
cates that, in general, the error in the daily records 1s believed to be less than 5 per-
cent; "good," less than 10 percent; "fair," less than 15 percent; and "poor," probably
more than 15 percent, The records of monthly and yearly mean discharge and runoff are,
in general, more nearly accurate than the daily records.

Runoff at some stations, as indicated by the monthly mean, may vary widely from natural
runoff, owing to diversion, consumption, regulation by storage, increase or decrease in
evaporation due to artificlal causes, or to other factors. For such stations, values of
cublc feet per second per square mile and runoff, in inches, are not published unless
storage or diversion records are included to indicate the extent of the regulation or di-
version, or unless satisfactory adjustments can be made for changes in contents of reser-
voirs or for other changes incident to use and control. Evaporation fron a reservoir is
not included in the adjustments for changes in reservoir contents, unless it is so stated.
Even at those stations where adjustments are made, large errors in computed runoff may
occur when relatively large negative adjustments are made or when evaporation is large in
comparison with the observed discharge.

Many gaging stations on streams in the irrigated areas of the Unlted States are situat-
ed above most of the diversions from those streams, and therefore the dircharge recorded
does not actually.show the water supply avallable at the stations for further development,

because water must first be supplied to existing irrigation systems.
PUBLICATIONS

To facllitate publication of the annual series of reports, the area of the Unlted
States 1is divided into 14 parts whose boundaries coincide with certain natural drainage
lines. Formerly, the results of streamflow measurements were published in 14 volumes, one
for each of the 14 parts. Beginning with the reports for 1951, the records are pubTished
in 18 volumes, there being 2 volumes each for Parts 1, 2, 3, and 6. The boundaries of the
various parts are indicated by the following list and the map in flgure 2.
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Reports on surface-water supply containing records from 1899 to date for draincge 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 main-
tained.

Numbers of water-supply papers containing results of stream measurements in St. Lawrence
River basin, 1899-19571 -

Year W.S.P. Year W.S.P. Year W.S8.P. Year W.S.P.
1899.... 36 354 644 8394
1900. 384 664 924
1901. 404 €84 954
1%02. 434 699 974
1903. 454 714 1004

474 729 1034
504 744 1054
524 759 1084
544 784 1114
564 804 1144
584 824 1174
604 854 1207
624 874

The records at most of the stations discussed in these reports extend over many years.
Miscellaneous measurements at many points other than regular gaging stations have been
made each year and are published under "Miscellaneous discharge measurements" at the end
of each report. The streams and points of measurement are listed in the same order as the
streams and gaging stations in the body of the report. An index of the records obtained
before 1904 has been published in Water-Supply Paper 119.

Each of the reports on the surface-water supply for the year 1939 (Water-Supply Paper
874 for the St. Lawrence Rilver basin) contains, for the area included in that rerort, a
summary of yearly discharge at gaging stations at which 10 or more complete years of
record had been collected., These summaries were reprinted separately.

Reports also have been published that are compilations of records for various areas,
usually a single State or drainage basin. These reports contain records previously pub-
lished (some of which may have been revised), as well as some records not contaired in the
anhual series of water-supply papers. The only such reports for any part of the area
covered by this report are Water-Supply Paper 424, "Surface waters of Vermont, 1875-1916",
and Water-Supply Paper 156, "Water powers of northern Wisconsin, 1895-1905."

Records of discharge have been published also in State reports. Some of these are not
contained in the publications of the Geological Survey or are revisions of recorids pre-
viously published in its water-supply papers. The following table contains a 1ist of

these reports for the area covered by this report.

State reports contailning compillations of records of discharge
State Period Report Issued by
Indlana...... 1923-27 Pub. 72, Surface water supply of Indiana... |Department of Conservatlon,
Do... 1927-30 Pub, 112, Surface water supply of Indiana.. .
Minnesota 1909-12 Water-resources investigation of Minnesota. |State Drainage Cormission.
Ohio....... 1898-1921 | Bull. 73, Ohlo stream flow, Part 1l......... |Englneering Experiment Sta-
tion, Ohlc State Univer-
sity.
Do..... 1898-1944 | Bull, 127, Ohlo stream flow, Part 2........ Do,
DOvvun. 1902-39 Bull. 200, Compilation of stream-flow Department of Agriculture,
records of Ohio. Division of Conservatlon.
Do........ | 1898-1939 | Bull. 111, Ohlo stream-dralnage areas and Englneering Experiment Sta-
flow-duration tables. tion, oOhlo State Univer-
sity.
Wisconsin,.... | 1888-1314 | 1st report of Rallroad Commisslon of Wis- Rai]rgad Commisslon of Wis-
consin to Legislature on water powers. consin,
Do.vuns 1914-23 2nd report of Rallroad Commission of Wis- Do.
consin to Leglslature cn water powers.

Note.--In addition to the records contained in the reports 1listed above, annual or biennial re-
ports in which are contalned records of discharge are issued by the State of New York, New York City
Board of Water Supply, and the city of Rochester.
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The reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on the
stage and discharge of many streams during major floods has been included in special re-
ports on these floods published by the Geological Survey. The more recent of these spe-
clal reports also contain other pertinent hydrologic information and analyses and compila-
tions of data relating to earlier notable floods. The following list gives the numbers

and titles of these reports:

Title

Destructive floods in the United States in 1904.

Destructive floods in the United States in 1905,

The New England flood of November 1927.

Floods in the United States, magnitude and frequency.

The New York State flood of July 1935.

The floods of March 1936, part 1, New England rivers.

The floods of March 1936, part 2, Hudson River to Susquehanrah River region.
Maximum dischanges at stream-measurement stations through September 1938.
867......... Hurricane floods of September 1938.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The table below contains a list of gaging stations for the area covered by this report,
at which records of discharge were collected during the water year October 1950 to Septem-
ber 1951 by agencies other than the Geological Survey. The records of these stations are
not contained in publications of the Geological Survey, nor have they been published else-

where,
Records of dilscharge collected by agenclies other than the Geologilcal Sirvey
Stream Location Period Collected by
Cayuga Lake outlet... { Lock 1 (Mud lock), N. Y.veeronnn 1926-51 | State Department of Public Works,
Syracuse, N. Y.
Clyde River.....,.... |Clyde, N, Y...... 1924-51 Do.
Indian River......... | Theresa, N, Y.... 1934-51 | Nlagara Mohawk Power Corporation,
Syracuse, N, Y.
New York Barge Brewerton, N. Yoiovieennaens .... | 1925-51 | state Departmént of Public Works,
Canal 2 Syracuse, N. Y.
DOV T i, Bypass and Lock 30, Macedon, 1838-51 Do.
Onelda River......... caughdenoy, Ne Yorrurioonoaonnns 1929-51 | Oswego Rlver Watershed corpora-
tion, Fulton, N. Y,
oswegatchle River, Browns Falls, N. Y......... «wve.. | 1934-51 | Nlagara Mohawk Power Corperation,
East Branch. Syracuse, N. Y.
Oswego River........ . | Dam 0-5, Minetto, N, Y.......... | 1928-51 | State Department of Publie Works,
Syracuse, N, V.
DOviivnnennns «... | Lower Dam, Fulton, N, Y......... | 1928-51 | Oswego River Watzrshed Corpora-
tion, Fulton, N. Y,
Do.... “eveens. | High Dam, Oswego, N. Y... 1940-51 | Nlagara Mchawk Power Corporation,
Syracuse, N. Y.
Raquette Rlver..... Colton, N, Y..o.vuununn eeenaes [ 1934-51 Do.
St. Regls Rlver, West Parishville, N. Y..... “heeves | 1934-51 Do.
Branch.
Salmen River... Bennetts Bridge, Altmar, N. Y,.. | 1934-51 Do.
Saranac River. Kents Falls, N. Y..... +.. | 1934-51 ] System Properties, Inc,, Cady-
ville, N. V.
Seneca River..... «... | Baldwinsville, N, Y..v.iuevnnnnn 1928-51 | oswego River Watershed Corpora-
tion, Fulton, N. Y.
Do.veinnn reerena Jacks Reef, near Baldwinsville, 1933-51 | State Department of Public Works,
Y. Syracuse, N. Y,
Doueiniiineninns . Seneca Falls, N, Y.... 1931-51 | New York State Electric & Gas
Corp., Geneva, N, Y,
Do....vvvvevans.. | Waterloo, N, Y. .. | 1931-51 Do.
Skaneateles Lake Skaneateles, N, Y..... 1922-51 | city of Syracuse, N, Y.
Outlet.

_/ Diversion around statlon on Onelda River at Caughdency, N. Y.

Note.--Records for the stations given in the above table are unpublished but are available at the
office of the organization by which the statlon was operated. In addition to the records listed in
the above table, the Soll Conservaticn Service of the U, S. Department of Agriculture (beginning in
1940) has collected records of runcff from 3 areas of less than 5 acres each near East Lansing, Mich.
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Baptism River near Beaver Bay, Minn,

Location.--Lat 47°20', long. 91°12', in sec. 15, T, 56 N., R. 7 W., on right bank 260 ft

— upstream from highway bridge and 6 miles northoast of’ ullagn of Beaver Bay.

Drainage area.--140 sq mi.

Records available.--July 1928 to January 1929, March 1930 to September 1947 June 1949 to
SpTEmbeT

Gage.--Water-stage recorder. Datum of gage is 609.97 ft above mean sea level (Corps of
— Engineers bench mark). Prior to Oct. 5, 1934, staff gage at same site and datum.

Average discharge.--19 ysars (1930-47, 1949-51), 167 cfs.

Extremes.--Maximum discharge during year, 2,910 cfs Oct. 2 (gage height, 5.50 ft); mini-
T mum, 14 cfs Aug, 5, 20 {gage height, 2. 01 ft).
1928-29, 1930-47, 1949-51: Maximum discharge, 9,350 cfs Aug. 9, 1939 (gage height,
89}1% ft), from I‘atmg curve exbtended above 4,000 cfs‘ minimum daﬂy, 0.3 ¢fs Jan. 5, 6,
1

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

Rating tables, water year 1949-51, except period of ice effect
(gage height, in feet, and discharge, in cublc feet per second)

Oct. 1, 2 Oct. 3 to Sept. 30
3.2 205 4.2 1,070 2.0 14 3.1 146 4.5 1,380
3.5 391 5.0 2,140 2.2 24 3.4 285 5.0 2,120
3.8 637 6.0 3,710 2.5 45 3.7 495 6.0 3,710
2.8 79 4.0 780

Discharge, in cubic feet per second, water year October 1950 to September 1951

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

1 242 62 55 34 18 50 59| 1,940 387 172 22 297
2 2,220 64 55 34 17 50 80| 1,970 328 150 27 188
3 ¥1,560 62 55 32 17 47 70| 71,560 374 135 18 135
4 *956 60 55 31 17 43 85| 1,100 360 192 17 91
5 604 601 55 30 18 39 120 868 285 168 17 78
6 439 64 55 29 19 *39 240 700 230 132 53 94
7 346 65 55 27 20 38 340 567 192 110 73 88
8 285 *82 55 26 20 36 600 522 161 88 83 70
9 241 127 55 26 19 35 600 495 146 70 59 66
10 197 96 55 27 18 34 €50 455 124 57 41 718
11 164 71 55 27 18 33 *750 401 108 49 37 652
12 143 72 55 27 18 32| 1,000 334 103 43 3% %652
13 119 74 *54 26 19 3 956 285 91 37 28 642
14 105 89 *51 26 19 32 791 252 75 35 *25 471
15 96 84 49 21 18 32 680 236 66 145 20 346
16 101 80 46 28 18 32 614 230 59 157 18 258
17 98 80 43 28 18 31 585 211 53 110 18 192
18 94 80 41 28 18 31 632 236 47 127 16 148
19 105 72 41 28 19 34 700 334 5% 1ol 16 117
20 105 65 39 28 20 34 760 455| *1,590 71 18 112
21 98 65 39 27 20 33 710 423| 1,440 57 29 252
22 91 60 39 25 21 32 567 340 1,000 46 29 241
23 84 60 41 26 21 31 513 268 680 41 26 192
24 81 60 39 *27 21 31 %549 206 531 35 22 164
25 78 60 37 27 29 31 700 164 431 32 20 135
26 75 60 34 26 45 30 945 300 387 28 23 297
27 72 80 31 25 51 II{ 1,210 967 328 27 20 652
28 71 62 33 23 52 38| 1,790 956 309 24 25 576
29 69 63 34 21 - 52| 2,270 632 274 20 49 471
30 65 58 34 19 - 80 "'_2-1,9 9 463 216 28 68 439
31 63| ] 34 18 - 63 - 423 - 27 4c8 -

Totall 9,067 2,117 1,419 833 628! 1,166 21,466 18,293 | 10,429 2,512 | 1,330 | 8,833
Mean 292 70.6 45.8 26.9 22,4 37.6 716 590 348 81.0 42,9 294
Cfsm 2.09) 0.504{ 0.327| 0.192| 0.160| 0.269 5.11 4.21 2.49| 0.579| 0.303 2,10
In. 2.41 0.56 0.38 0.22 0.17 0.31 5,70 4.86 2,77 0.67 0.33 2,35
Calendar year 1950: Max 4,700 Min 12 Mean 258 Cfsm 1.84 In., 25.06

Water year 1950-51: Max 2,270 Min 16 Mean 214 Cfam 1.53 In. 20.75

Peak discharge (base, 1,300 cfs).--Oct. 2 (9 a.m.) 2,910 cfs {5.50 ft); Apr. 29 (2:30 a.m ) 2,590
efs (5. t); June a.m.) 2,120 cfs (5.01 ft).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16-18, 20-22, 24-27, Dec. 1-11, Apr. 3-11.
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Partridge River near Aurora, Minn,

Location.--Lat 47°31'00", long. 92°11'20", on line between secs, 12 and 13, T. 58 N., R. 15
W., on rightlbank at downstream side of h%ghway bridge, 1 mile downstream from unnamed
tributary, 13 miles east of Aurora, and 23 miles upstream from mouth.

Drainage area.--156 sq mi.

Records avallable.--August 1942 to September 1951.

Gage.--Water-stage recorder. Datum of gage is 1,402,30 ft above mean sex level, datum of
— 1929, Prior to Aug. 26, 1944, staff gage at same site and datum.

Average discharge.--9 years, 148 cfs.
Extremes.--Maximum discharge during year, 1,360 cfs May 1 (gage height, 5.53 ft); minimum,
¢f's Mar. 16, 17, 24, 25; minimum gage height, 1.47 ft.
1942-51: Maximum discharge, 3,230 cfs May 10, 1950 (gage height, 7.86 ft); minimum,
3.1 cfs Sept. 22, 23, 1948 (gage helght, 0.77 £t).
Remarks.--Records good except those for perlods of ice effect, which are fair.

Revisions (water years).--W 974: 1942,

Rating tables, water year 1950-51, except perlods of ice effect
{gage height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Dec. 4, Dec, 5 to Apr. 5
Apr, 6 to Sept. 30
1.7 19 4.0 407 1.5 15.4
2.0 29 5.0 970 1.6 18.0
2.5 62 6.0 1,700 1.8 24
3.0 130 2.0 33
2.2 44
Discharge, in cublc feet per Second, water year October 1950 to September 1951
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 29 51 29 21 34 *25 20 1,320 361 176 24 €6
2 *83 50 32 22 s 20 22| 1,280 339 T70 23 2y
3 85 48 29 20 20 18 ez 1,180 319 156 20 83
4 161 46 32 21 18 18 23| 1,040 300 154 19 93
5 237 42 21 20 31 872 281 146 20 91
6 269 *40 30 19 30 20 32 730 257 141 31 93
7 39 29 18 30 17 38 605 224 127 32 92
8 226 40 32 18 26 16 40 509 188 110 *34 92
9 219 39 31 17 26 16 49 428 161 92 36 91
10 157 40 31 17 26 16 64 361 141 78 38 *128
11 136 39 31 18 27 16 92 306 127 67 39 156
12 125 37 *30 19 28 17 *157 266 114 56 38 218
13 112 36 28 23 30 17 257 2z4 106 48 36 291
14 102 37 28 28 30 16 332 190 96 44 34 322
15 92 40 27 32 27 16 384 167 86 54 31 336
16 80 38 27 32 24 15 411 156 75 S0 28 319
17 71 34 28 30 21 15 428 146 66 48 26 284
18 69 32 30 24 22 16 433 138 *58 48 24 243
19 73 32 30 20 26 18 464 135 52 48 23 200
20 75 32 30 17 26 17 500 133 75 48 24 165
21 76 34f 30 16, 27 16 552 135 96 46 35 154
22 79 32 31 *16 27 16 576 135 152 42 34 148
23 79 31 30 17 25 16 576 130 226 38 37 148
24 74 30 27 20 24 15 556 119 260 36 42 143
25 70 31 25 24 20 15 *571 108 254 33 47 133
26 68| 33 24 30 25 17 630 106 224 30 50 132
27 64 29 22 26 22 17 774 133 196 28 47 157
28 60 30| 2z 19 23 18 870 186 183 24 48 213
29 56| 30 22 16 - 21 1,180 272 176 23 49 281
30 52| 29 22 19 - 23 1,280 339 181 29 48 326
31 49 - 22 28 - 20 - 372 - 26 57 -
Total 3,352 1,101 874 €68 712 543 11,464} 12,221 5,374 2,216 1,074 5,292
Mean 108| 36.7 28.2 21.5 25.4 17.5 382 394 179 71.5 34.6 176
Cfsm 0,692 0.235 0.181 0.138 0.163 0.112 2.45 2.53 1.15 0.458 0.222 1.13
In. 0. 80f 0.26 0.21 0.16 0.17 0.13 2.73 2.91 1.28 0.53 0.26 1.26
Calendar year 1950: Max 3,190 Min 15 Mean 205 Cfsm 1,31 In. 17.80
Water year 1950-51: Max 1,320 Min 15 Mean 123 Cfsm 0.788 1In. 10.70

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 19-22, 29, Dec. 17-20, 26-30, Jan. 14-19,
25-28, Jan. 31 to Feb, 2, Feb. 6-10, 16,
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St. Louis River near Aurora, Minn.

Location.-~Lat 47°29130", long, 92°14'20", in SWL sec. 22, T. 58 N., R. 15 W., on left bank
at upstream side of highway bridge, three-quarters of a mile downstream f‘rom Partridge
River and 1; miles south of Aurora.

Drainage area.--312 sq mi.

Records available,--August 1942 to September 1951.

Gage.--Water-stage recorder. Prior to Aug. 26, 1944, chain gage at same site and datum,
Average discharge.--9 years, 273 cfs.

Extremes.--Maximum discharge during year, 1,880 cfs May 1 (gage height, 4.84 ft); minimm
daily discharge, 24 cfs Feb. 1, 2, 5, 7, 8; minimum gage height, 0, 92 f't, J‘an. 31, Peb. 1
{backwater from ice).

1942-51: Maximum discharge, 5,380 cfs May 14, 1950 {(gage height, 8.37 t); minimum
discharge, 4.0 cfs Oct. 2, 3, 1948 (gage height, 0.30 %

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

Rating table, water year 1950-51, except period of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

1.1 55 2.0 230 4,0 1,240

1.3 77 2,5 410 4.5 1,600

1.5 109 3.0 640 5.0 2,000

1.7 150 3.5 920

Discharge, in cublc feet per second, water year October 1950 to September 1951

Day Oct, Nov, Dec. Jan., Feb. Mar. Apr. May June July Aug. Sept.
1 55 120 70 50 24 *36 50| 1,840 620 423 72 139
2 117 pan:| 70 13 2z 36 5| T8l 610 10 67 167
3 174 113 70 48 26 34 55| 1,760 610 394 60 177
4 293 107 70 46 26 34 55| 1,600 590 410 56 169
5 382 102 70 46 24 36 65 1,450 561 398 58 164
6 423 *#95 70 44 26 36 75| 1,310 524 374 78 174
7 23 94 70 42 24 34 90| 1,170 474 343 83 169
8 398 95 70 40 24 32 110 1,040 427 310 *88 167
9 366 95 70 38 26 32 150 920 390 276 89 162
10 336 95 70 38 28 32 220 830 355 246 90 *233
11 310 90 70 36 26 32 320 745 321 218 88 303
12 289, 90 *65 36 26 34 *440 665 296 198 82 402
13 272 90 65 36 26 32 550 605 276 177 76 514
11 256 85 65 38 26 34 650 542 252 164 71 552
15 243 85 60 42 28 34 750 492 230 207 65 547
16 230 80 60 46 28 36 750 456 207 198 61 514
17 2186 80 60 44 28 36 800 427 190 179 57 465
18 210 78 60 42 30 38 800 402 *169 177 53 410
19 213 77 60 38 28 36 830 386 155 160 52 355
20 204 77 60 32 28 34 860 370 716 150 52 321
21 193 78 55 30 30 34 920 362 279 137 71 328
22 193 75 55 *30 30 36 920 347 374 128 70 328
23 188 75 55 30 28 34 890 328 439 115 72 328
24 177 70 60 28 30 36 860 300 474 104 82 314
25 167 72 55 28 34 36 *890 276 470 94 88 296
26 160 76 50 30 32 38 950 279 452 88 90 300
27 148 72 48 32 34 42| 1,100 332 431 82 84 394
28 1486 73 48 32 36 46{ 1,340 414 431 75 86 519
29 137 75 46 28 = 50| 1,600 519 427 70 95 595
30 128 70 @ 26 - 55, 1,800 580 431 86 99 820
31 122] - 48 75 - 50 = 620 - 78 120 =
Totel 7,169 2,602 1,891| 1,150 780| 1,145| 18,940 23,207} 11,681 6,469 2,335 10,126
Mean 231 86,7 61,0 37.1 27.9 36.9 631 749 389 209 76.0 338
Cfsm{ 0,740/ 0.278[ 0.196| o0.119] 0,089 o0.118 2.02 2,40 1.25| 0.670] 0.24 1,08
In. 0.85 0.31 0.23 0.14 0.09 0.14 2,26 2,77 1.39 0.77 0.28 1,21
Calendar year 1950: Max 5,310 Min 20 Mean 384 Cfsm 1,23 In. 16,70
Water year 1950-51: Max 1,840 Min 24 Mean 240 Cfsm 0.769 1In. 10.44

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 9-16, Nov. 29 to Apr. 17.
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Embarrass River at Embarrass, Minn.
Location,--Lat 47°39130", long. 92°11!50", in NWi sec. 25, T. 60 N., R. 15 W., on left bank,
at Embarrass, 30 ft upstream from highway bridge and 100 ft upstream from rallway bridge.
Drainage area.--93.8 sq mi.
Records available.--August 1942 to September 1951,
Gage.~-Water-stage recorder, Prior to Aug. 28, 1944, chain gage at same site and datum.
Average discharge.--9 years, 80.0 cfs.
Extremes.--Maximum discharge during year, 828 cfs Apr. 30 (gage height, 8.86 ft); minimum
ally discharge, 3.8 cfs on several days during winter; minimum gage height, 0.81 ft
July 27-29, Aug. 5.
1942-51: Maximum discharge, 1,740 cfs May 8, 9, 1950 (gage height, 10,92 ft); mini-
Tu2 daily discharge, 1,9 cfs Mar. 15-22, 1949; minimum gage height, 0.67 ft Mar, 20, 21,
949,

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

Rating table, water year, 1950-51, except periods of ice effect
(gage height, in feet, and discharge, in cubic feet per second)
{Shifting-control method used Oct. 3-7, Apr. 20 to June 4)

0.8 3.8 1.2 22 6.0 372
.2 7.1 1.5 44 7.0 480
1.0 11 2.0 84 8.0 626
1.1 16 4.0 224 9.0 858
Discharge, in cubic feet per second, water year October 1950 to September 1951
Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June Jaly Aug. Sept.
1 19 21 12 6.5 *6.0 7.0 726 91 &8 6.1 54
2 *76 20 1z 5.0 6.0 7.5 €26 84 €5 5.4 50
3 133 20 12 6.0 4.2 6.0 8.5 547 102 59 5.1 41
4 136 20 11 6.0 6.5 9.0 480 112 58 4.8 34
5 123 19 11 6.0 4.4 7.0 11 411 105 56 3 30
6 105 *20 12 5.5 4.4 7.0 15 354 88 44 11 38
7 91 21 12 5.5 3.8 6.0 24 315 73 34 17 47
8 77 22 12 5.5 kRl 6.0 40 280 61 29 *17 45
9 66 20| 12 6.0 3.8 6.0 70 252 57 23 16 39
10 55 20 11 6.0 4.2 6.0 100 210 54 18 14 *87
11 48 20 11 6.0 4.2 6.0| 140 182 50 15 12 140
2 43 20| *11 6.0 4.2 6.0] *180 150 49 13 10 147
13 38 18 11 6.0 3.8 6.0 220 126 45 11 9.2 154
14 34 17 11 6.0 3.8 6.5| 260 105 37 7.5 8.3 158
15 32 17 11 5.5 4.2 6.5| 280 94 31 13 7.1 T4
16 34 18 10 5.5 4.8 6.5| 300 91 26 14 6.4 119
17 36 16 9.5 5.5 5.0 7.0| 320 85 22 11 6.1 98
18 35 17 8.5 5.5 5.5 6.5| 8320 81 *18 11 5.8 78
19 36 16 8.5 5.0 5.5 6.0] g320 80 17 10 5.4 64
20 36 16 8.5 4.8 5.5 5.5| 330 78 8.7 6.1 55
21 33 15 8.0 4.8 5.5 6.0| 2354 70 81 7.9 18 58
2 31 14 8.0 *4.8 5.5 6.0] g372 62 79 6.8 30 61
23 29 13 8.5 4.8 5.5 6.0| g354 54 75 6.1 32 58
24 28 9.5 4.8 6.0 6.0| *338 47 65 5.4 22 53
25 26 14 8.5 4.4 6.5 6.0 330 42 50 5.1 18 48
26 25 14 8.5 4.2 7.0 6.5 338 42 50 4.8 14 44
27 23 14 4.2 7.0 7.0 391 84 56 4.8 13 94
28 23 14 4.2 6.0 7.0| 533 123 85 4.5 12 147
29 22 13 7.5 3.8 - 7.0| 683 123 91 4.1 15 147
30 22| 13 R - 7.5| 774 108 78 5.2 18 136
31 22| - 6.5 3.8 - 790 = 98 - 8.7 41 -
Total] 1,537 515 304.5| 162.4{ 136,7| 197.0{7,429.0| 6,126] 1,872 €32,8| 410.6( 2,468
Mean 46.8 17.2 9.82 5,24 4.88 6.35 248 198 62.4 20.4 13,2 82.3
cfsm| 0.523| 0.183] 0.105| 0.056| 0.052| 0.068 2.64 2,11| 0.665| C.217| 0.141| 0.877
Iin. 0.61 0.20 0.12 0.06 0.05| 0.08 2.95 2,43 0.74 0.25 0.16 0.98
Calendar year 1950: Max 1,720 Min 4.8 Mean 106 Cfsm 1.13 Ir. 15.38
Water year 1950-51: Max 774 Min 3.8 Mean 5%9.7 Cfsm 0.636 1Ir, 8.63

* Discharge measurement made on this day.

g Computed from once-daily chain-gage readings

Note.--Stage-discharge relation affected by ice Nov. 10, 11, Nov. 19 to Apr. 19 (no gage-helight
record Dec., 27 to Jan. 1, Jan. 30 to Feb. 4, Apr. 10, 11, 15; discharge interpolated or estimated on
basis of weather records and records for Partridge River near Aurora).
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Amnicon Lake near South Range, Wis.
Location.--Iat 46°29'00", long. 92°04'05", in sec, 12, T. 46 N., R. 14 W., in northwest
corner of lake, 15 miles scuthwest of South Range.
Drainage area.--5 sq mi, approximately.
Records available.--August 1936 to September 1951 (fragmentary).
Gage.--Staff gage. Datum of gage 1s 1,188.00 ft above mean sea level {State Highway
ommission levels). Gage readings have been reduced to elevation above mean sea
level.
Extremes.--Maximum elevation observed during year, 1,198.14 £t May 1; minimum, 1,196.69
ct., 2.
1936-51: Maximum elevation observed, 1,199.32 ft May 9, 1950; minimum, 1,195.82
ft Oct. 28, 1948.
Remarks.--lake has natural outlet.

Revisions {water years).--W 854: 1937.

Elevation, in feet, water year October 1950 to September 1951

Day| Oct Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - - 6.99 8.14 - - - 7.15
2 6.69 - - - 7.43 - - z
3 6.71 - - - - - - -
4 - - - - - 7.75 6.95 7.25
5 - - - 7.85 - - - -
6 6.73 6.91 - - 7.59 7.39 - - -
7 - ~ 7.13 - - 7.79 - 7.31
8 - - - - - - - -
9 - - - - 7.35 - 7.01 7.49
10 - -~ 7.15 - - 7.63 - -

11 - - - - - 7.55 7.05 7.59
12 - - 7.43 - 7.51 - -

13 - - - - 7.24 7.45 - 7.75

14 6.75 - 7.33 - - 7.41 7.09 -
15 - - 7.61 - - - - 7.79
16 - - - 7.33 | 7.13 - - -
17 - - - - - - - -
18 - - 7.89 - 7.11 7.23 7.09 -
19 - - - 7.27 - - - 7.63
20 - - - - 7.29 - - -
21 6.75 - 7.97 - - 7.13 - * -
22 - - - 7.19 - - 7.01 7.57
23 - - - - 7.35 - - -
24 - - - 7.13 7.51 - - -
25 - - 7.98 - - 7.03 6.99 -
26 - 6.85 - - - - - -
27 - - - - 7.69 - - -
28 6.73 - 8.12 - - 6.99 - -
29 - - - 7.31 - - 7.11 7.35
30 - - - - 7.55 - - -
31 - €.99 - 7.35 - 6.97 - -

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

Location, ;-Lat 46°32115", long. 91°35145", in NWESWE sec. 23, T. 47 N., R. 10 W., on right
1+ miles southwest of Brule post office, 1% miles downstream fron Nebagamon Creek,

and 1% miles upstream from Little Brule River.
Dralnage area.--113 sq mi (revised).
Records available,-~January 1943 to September 1951.

Gage.--Cantilevered chain gage read once daily. Altitude of gage is 980 ft (from river-
profile map).

Average discharge.--8 years, 168 cfs.

Extremes,--Maximum discharge observed during year, 779 cfs June 24 (gage helght, 3.66 ft),

Trom rating curve extended above 539 cfs; minimum daily discharge, 119 cfs Feb. 11, 12,

1943-51: Maximum discharge observed, 1,220 cfs May 6, 1950 (gage height, 4.62 ft);

ﬁaximgxg gizgzaheight observed, 5.14 ft June 5, 1944; minimum discharge observed, 67 cfs
ar. 13, .

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

Rating table, water year 1950-51, except periods of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

l.4 107 2.3 295
1.5 120 2.6 376
1,6 135 2.9 470
l.8 173 3.3 612
2.0 219 3.7 779

Discharge, in cubic feet per second, water year October 1950 to September 1951

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

1 120 120 135 al36 121 136 162 437 348 a322 144 269
2 348 28| 135 136 120| *132 T62 405 a357 295 144 a244
3 795, 128 al3s 136 al20 138 162 376 a366 269 144 219
1 282 120 135 136 alz0 145 162 348 376 692 144 195
5 269 120 133 136 120 150 162 321 348 E:3v 135 184
6 231 120 132 *136 120 152 162 308 321 454 152 195
7 207 120 130 2136 120 152 219 282 295 405 152 195
8 184 120 T30 134 120 162 a225 269 269 362 162 184
9 173 135 130 134 120 184 231 243 256 321 152 219
10 162 195 al30 134 al20 al7l 243 231 219 308 144 390
11 152 184 152 134 allg9 al58 269 219 231 269 152 437
12 144 173 152 134 119 144 334 207 219 243 152 390
13 135 135 144 134 120 152 376 195 207 231 144 575
14 152 izg 142 al34| ° 125 144 421 195 195 219 144 37
15 144 izg 140 133 132 144 437 184 184 219 135 405
16 144 195 140 132 135 144 454 195 184 243 135 a376
17 144 173 140 132 al3s 144 437 207 195 219 135 348
18 135 170 140 131 al32 152 470 219 *173 243 135 321
19 135 163 140 130 130 152 470 219 173 195 135 308
20 135 *]154 140 130 128 162 #504 243 470 184 135 295
21 135 145 140 al3o 128 162 504 219 539 173 152 321
22 135 135 140 130 aizs 152 504 195 405 162 152 295
23 135 128 140 128 128 144 487 184 612 162 144 *#295
24 128 125 140 126 2130 al4d 504 173 779 152 135 269
25 128 125 138 126|  al4s al4d 504 162 12 152 135 269
26 128 127 138 126 162 144 504 173 504 152 144 256
27 128 130 136 126 TiZ 144 539 504 470 152 152 269
28 128 135 136 al2s 144 152 539 575 421 152 144 243
29 120 135 136 124 - 162 504 105 376 144 243 231
30 120 135 136 124 - 162 470 348 348 152 207 231
31 120 - al36 123 - al62 - 348 - *152 321 -

Total 5,096| 4,229 4,271| 4,065 3,585] 4,690| 11,121| 8,589| 10,452 8,010 4,804| 8,915
Mean 164 141 138 131 128 151 371 277 348 258 155 297
cfsm 1.45 1.25 1.22 1.16 1.13 1.34 3.28 2.45 3,08 2.28| 1.37 2.63
In. 1.67 1.40 1.41 1.34 1.18 1.5¢ 3.66 2.82 3.44 2.63 1.58 2,93
Calendar year 1950: Max 1,220 Min 96 Mean 177 Cfsm 1.57 In. 21.32

Water year 1850-51: Max 779 Min 119 Mean 213 Cfsm 1.88 In. 25.60

#* Discharge measurement made on this day.

a No gage-helght record; discharge interpolated.

Note.-~Stage-discharge relation affected by ice Nov. 18-27, Dec. 1-10, Dec. 14 to Feb. 22, Feb. 24,
25, Mar. 1-5.
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Bad River at Mellen, Wis,

Location.--Lat 46°19130", long. 90°39'35", in sec, 6, T. 44 N,, R. 2 W., oh upstream side
of bridge on U, S, Highway 13 in Mellen, 0.4 mile upstream from Devils Creek and 3.1
miles downstream from Rocky Run (revised).

Drainage area.--101 sq mi.

Records avallable,--May 1948 to September 1951.

Gage.--Chain gage read twlce dailly. Altitude of gage 1s 1,217 ft {from flood survey by
private engineers),

Extremes.--Maximum discharge observed during year, 3,130 cfs Apr. 29 (gage height, 11.36

7 mlnimum observed, 13 cfs Oct. 30 {gage height, 2.34 ft%.

1948-51: Maxlmum discharge observed, 4,340 cfs July 4, 1949 (gage helght, 14.0 ft);
minimum observed, 3.8 cfs Aug. 25-27, 1948 (gage height, 1.98 ft). Flood of June 24,
1946, reached a stage of 18,60 ft, from floodmark, from information by local resident
(discharge not determined).

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

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day Oct. Nov. T Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 20 15[ 36 27 15 56 88| 1,650 515 146 27 130
2 53 24| 35 76 15 56 82 ‘1"_6, 27 765 114 24 100
3 62 26 35 26 15 *57 76 838 878 138 *23 93
4 Yy 25 34 25 15 58 74 606 668 637 2C 88
5 35 23 34 25 15 60 76 429 485 57 18 55
6 29 22 34 24 15 64 86 350 376 326 31 46
7 27 22 33 24 15 66 150 284 264 216 44 48
8 24 24 33 23 15 68 220 245 198 189 53 45
9 22 37 33 *23 15 70 284 198 154 146 4€ 9
10 21 35 33 23 15 72 350 171 130 107 42 93
11 20 38 33 22 15 72 515 146 107 80 68 154
12 19 38 33 22 15 72 700 130 114 65 8¢ 429
13 16 25 33 21 15 72 545 114 93 53 57 668
14 17 21 33 20 15 72 545 100 80 45 3 BI5
15 17 24 33 20 15 71 457 93 66 40 3¢ 402
16 16| 51 33 19 15 71 429 245 58 66 33 264
17 18| 100 32 19 16 70 402 264 *180 64 31 226
18 17 150 32 18 20 70 *376 216 226 53 3C 180
19 16| *TT17] 32 18 24 69 350 189 171 44 26 138
20 15 80 32 18 25 67 350 180 264 37 27 130
21 15| 70 32 17 25 64 429 162 264 34 40 180
22 15| 60 32 17 25 60 402 130 350 29 47 162
23 18 52 32 17 25 56 402 107 515 26 35 *146
24 18 46 31 17 27 54 515 86/ 1,010 24 29 130
25 17 44 31 16 30 52 606 88 1,050 22 26 122
26 18 42 30 16 40 52 765 198 838 25 27 114
27 18 41 30 16 50 52| 1,270 1,520 637 36 25 180
28 17 40 29 16 54/ 54| 2,390, 1,570 429 48 25 189
29 15 39| 29 16 - 58! 2,990 1,010 245 36 44 146
30 13 38 28 15 - go| ZET0 606 198 31 80 138
31 - - 20 - 515 - 29 162 -
Total 686 1,363 998 821 601| 2,005| 18,194/ 13,690| 11,328| 3,363| 1,266{ 5,358
Mean 22,1 45.4 32.2 20.0 21.5 64.7 606 442 378 108 40.8 179
cfem{ 0,218 0.450 0.319] 0.198] 0.213| 0.641 6.00 4,38 3,74 1.07| 0.404 1.77
In. 0.25 0.50 0.37 0.23 0.22 0.74 6.69 5.05 4,17 1.23 0.47 1.98
Calendar year 1950: Max 2,450 Min 8.2 Mean 114 Ccfsm 1.13 In. 15.34
Water year 1950-51: Max 2,990 Min 13 Mean 163 Cfsm 1,61 In. 21,90

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 17 to Apr. 8.
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Bad River near Odanah, Wis.

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

Drainage area.--611 sq mi (revised).

Records available.--July 1914 to November 1922, May 1948 to September 1951.

Gage.--Water-stage recorder. Altitude of gage 1s 680 ft (from river-profile map). Prior
To Nov, 11, 1922, water-stage recorder at site 2 miles downstream at different datum.

Average discharge.--11 years (1914-22, 1948-51), 587 cfs.

Extremes.--Maximum discharge during year, 12,200 cfs fpr. 29 (gage helght, 14.30 ft); mini-
mim daily, 120 cfs Feb, 5-23 (affected by ice).
1914-22, 1948-51t Maximum discharge, 16,500 cfs July 4, 1949 (ga§e height, 17.3 ft,
from floodmark); minimum, 50 cfs Nov. 29, 1948 (gage height, 2.02 ft).
o Flood of June 24, 1946, reached a stage of at least 28.2 ft (top of bridge which
was submerged), from information by Indian Service.

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

Rating table, water year 1950-51, except period of ice effect
(gage height, in feet, and discharge, in cuble feet per secoad
(Shifting-control method used Apr. 17 to May 26, June 18 to July 7)

2.3 109 3.5 620 8.0 4,300

2.4 137 4.0 900 10.0 6,550

2,7 250 5.0 1,520 12,0 9,000

3.0 385 6.0 2,300 14,0 11,700

Discharge, in cublc feet per second, water year October 1950 fo September 1951

Day Oct. Nov. Dec. Jan. Feb, Mar. Apr, May June July Aug. Sept.
1 144 134 290 180 123 300 640 | 8,360| 2,840 900 *204 | 1,420
2 189 154 275 174 123 310 620 | 6,310 3,980 752 185 | 1,020
3 376 208 265 168 123 330 570 | 4,630 | *5,820 670 181 725
4 313 221 260 160 122 380 540 | 3,800| 4,140| 3,250 163 570
5 246 204 260 154 120 *476 560 | 2,900| 2,810| 4,190 150 457
6 197 193 258 150 120 580 620| 2,100| 1,940| 2,370 216 380
7 185 189 256 *147 120 620 680 1,700 1,420| 1,560 349 331
8 163 193 255 143 120 620 760 | 1,350| 1,080 | 1,170 412 308
9 154 216 254 140 120 620 880 | 1,150 870 960 398 282
10 150 237 252 138 120 620| 1,100 990 725 752 336 376
11 150 237 250 136 120 610| 1,590 850 620 585 358 670
12 140 237 250 134 120 610 | 2,000 750 570 480 403 | 2,000
13 137 237 250 133 120 600 | 2,150 700 525 408 354 | 1,400
14 134 233 248 132 120 600 | 2,100 690 457 344 300 | 1,150
15 134 237 246 130 120 580 | 1,900 680 403 308 272 900
16 137 970 244 129 120 570 | 1,900 698 358 475 242 800
17 147| 1,110 244 127 120 550 | 2,140 770 551 502 237 700
18 147 900 242 127 120 540 | *2,300 940 | *1,420 430 242 660
19 147 840 240 126 120 520 | 2,220 1,080| 1,170 362 259 645
20 137 550 240 126 120 500 2,390 1,020| 1,280 308 246 645
21 134 484 238 126 120 480 | 3,040| 1,020 | 1,900 272 448 | 1,500
22 134 462 234 126 120 455 | 3,440 870| 1,740 246 620 [ 1,100
23 131 362 230 126 120 435| 2,840 725 | 2,300 221 516 940
24 137 259 228 126 122 410 3,540 610 | 4,440 197 394 *810
25 134 237 224 125 150 390 4,190 525| 5,780 178 295 725
26 134 275 218 125 190 390 | 4,960] 1,240| 4,270 181 268 645
27 137 290 210 124 250 390 | 6,790| 8,130| 3,260 403 246 870
28 134 300 204 124 280 400 | 9,820 10,800 | 2,240 434 221 | 1,020
29 134 300 198 124 - 450 | 11,700 | 76,850 | 1,560 344 439 870
30 129 295 192 124 - 520 | 10,100 3,720 | 1,170 268 595 752
31 134 - 186 123 - 620 - 2,660 - 229 | 1,780 -
Total 4,999 10,764| 7,441| 4,227| 3,763| 15,476 | 88,080 { 78,618 | 61,619 | 23,749 | 11,329 | 24,671
Mean 161 359 240 136 134 499 | 2,936 | 2,536| 2,054 766 365 822
Cfsml 0,264/ 0,588 0.333| 0.223| 0,219| 0.817 4.81 4.15 3.36 1.25| 0.597 1.35
In. 0.30 0.66 0.45 0.26 0.23 0.94 5.37 4.78 3,75 1.44 0.69 1,51
Calendar year 1950: Max 10,400 Min 86 Mean 595 Cfsm 0,974 In. 13,24

Water year 1950-51: Max 11,700 Min 120 Mean 917 Cfsm 1,50 In. 20,38

Peak discharge (base, 2,400 cfs).--Apr. 29 (9 a,m.) 12,200 cfs (14,30 ft); Mar 28 (time unkmown)
11,500 cfs (13,90 ft); June 3 (4 a.m.) 6,310 cfs (9.85 ft); June 25 (1 a.m.ﬁ 6,550 efs (9.90 ft);
July 5 (1 a.m,) 5,400 cfs (8.90 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by i1ce Nov, 26 to Apr., 11. No gage-height record Apr.
1%;12, May 4-15, 17, 18, Sept. 12-18, 21-23; discharge based on dally generatlon at Mellen power
plans.
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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
of power plant of Lake Superior District Power Co., a quarter of a mile downstream from
bridge on State highway over dam, and 4.5 miles south of Ashland city limits.

Drainage area.--269 sq mi (revised).
Records available,--May 1948 to September 1951, .
Gage.-~Cantilever chaln gage read twice daily or more often when plant load is changed.
Extremes.~-Maximum discharge during year, 3,480 cfs July 4 (gage height 5.29 ft); minimum
=79 cTs Nov. 24, Dec. 1 (gage helght 0.80 ft). ’ ’
1948-51: Maximum discharge, 3,720 cfs May 5, 1949 (gage height, 5.53 f£t}; minimum,
3.1 cfs Apr. 28-30, 1949 (gage height, 0.09 ft).

Remarks.--Records good except those for period of ice effect, which are fair. Diurnal
TIuctuation caused by power plant at gage.

Rating table, water year 1950-51, except period of lce effect
(gage height, in feet, and discharge, in cublc feet per gecond)

0.8 86 2.0 542

.9 109 2.4 762
1,1 188 2.8 1,070
1.3 243 3.5 1,680
1.6 365 4.0 2,160

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day| Oct. Nov, Dec., Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 188 158 122 196 186 295 344 872 835 344 *207 196
2 284 163 125 181 185 *215 315 798 | *1,250 244 194 386
3 304 163 168 210 185 222 324 645| 1,030 250 194 365
4 298 161 174 19T 182 225 438 430 950 | 2,100 200 365
s 298 165 174 193 182 232 802 408 835 990 194 324
6 233 167 168 209 180 247 872 365 672| 1,070 194 297
7 226 167 181 *168 180 270 910 345 496| 1,030 233 284
8 162 164 . 168 175 178 270 798 310 386 835 246 277
9 176 180 188 175 176 270 872 267 365 592 256 263
10 179 181 188 172 174 247] 1,090 261 298 452 236 411
11 172 146 207 190 172 240] 1,470 244 292 408 229 474
12 164 120 200 190 170 225| 2,060 221 269 319 246 909
13 171 149 200 190 170 225 1,770 228 178 244 236 781
14 176 209 188 190 170 232| 1,680 228 263 238 202 592
15 182 204 188 190 168 215 1,500 221 240 232 209 592
16 155 803 160 190 168 237| 1,200 228 247 232 182 474
17 177 386 188 190 166 237| 1,070 277 *247 220 189 430
18 175 408 192 205 164 225 910 264 247 244 202 365
19 175 *365) 187 198 162 172 910 252 254 232 202 324
20 175 303 186 198 160/ 182 *910 246 344 214 182 304
21 173 202] 202 204 160 217 1,110 258 386 226 209 668
22 155 223 202 175 160 210 990 277 430 221 216 519
23 177, 189 202 175 160 215 950 234 592 215 216 *474
24 165 122 190 182 168 215 910 221 580 150 196 408
25 164 105 202 210 180 201 872 203 700 150 196 344
26 168| 122 173 200 260 215 872 304 645 209 216 324
27 177 330 178 200 310 229 872| 1,310 645 209 250 365
28 166 233 179 200 317] 294 910{ 1,090 542 215 223 344
29 149) 226 149 186 - 322| 1,030 990 365 228 284 324
30 17 182 149 186 - 350| 1,030 910 344 197 408 296
31 166 - 185 197 - 386 - 910 - 190 818 -
Total 5,903 6,696 5,563 5,916/ 5,193 7,537 29,791 13,817 14,927| 12,780| 7,465| 12,799
Mean 190 223 179 191 185 243 993 446 498 412 241 427
Cfsm| 0,708 0.829 0.665( 0.710| 0.688 0,903 3.69 1.66 1.85 1.53| 0.896 1.59
In. 0.81] 0.92] 0.77 0.82 0.72 1,04 4.12 1.91 2.06 1.76 1.03 1,77
Calendar year 1950 : Max 3,050 Min 105 Mean 305 cfsm 1,13 In. 15.33
Water year 1950-51: Max 2,100 Min 105 Mean 352 Cfsm 1.31 In. 17.73

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Feb. 2-26.

256499 O - 53 - 3
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Montreal River at Ironwood, Mich.

Location.--lat 46°27'00", long. 90°10'40", in sec., 24, T. 46 N., R. 2 E., at downstream
e of main highway bridge on State line between Hurley, Wis., and Ironwood, Mich.,
8 miles upstream from West Branch of Montreal River.

Drainage area.--66 sq ml, approximately.

Records available.--April 1918 to June 1922, July 1924 to November 1925, September 1949
To September 1951,

Gage.--Chain-gage read once daily. Datum of gage 1s 1,464.13 ft above mean sea level,
T datum of 1929.

Average discharge.--5 years (1918-21, 1949-51), 74.2 cfs.

Extremes.--Maximum daily discharge, 1,110 cfs June 25 (gage height, 4.20 ft); from
Tating curve extened above 340 cfs; minimum discharge observed 3.0 cfs Oct. 27 (gage
height, 1.00 ft).

1918-22; 1924-25; 1949-51: Maximum daily discharge, 1,410 cfs May 6, 7, 9, 1850
from rating curve extended above 710 cfs; maximum gage helght, 4.65 ft May 6, 1850;
minimum discharge cbserved 0.9 cfs Mar. 20, 1950 (gage helght, 0.88 ft).

Remarks._—-Records fair. Dilurnal fluctuation by dam upstream.

Rating table, water year 1950-51 (gage helght, in feet,
and discharge, in cubic feet per second

1.0 3.0 1.7 53 2.7 262
1.1 6.0 1.9 79 3.0 387
1,3 13 2,1 108 3.5 660
1.5 30 2.4 169 4,2 1,110
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day| Oect. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5.4 9.0 28 12 12 43 72 818| 514 342 30 8.1
2 4.8 9.0 25 11 11 39 76 461| 461 2y *26 13
3 6.0 7.8 28 i2 11 *52 83 364 411 93 28 22
4 7.2 6.6 32 13 11 36 87 300| 387 145 22 16
S 9.0 7.5 30 13 i1 30 100 262 281 93 17 11
6 8.4 9.8 29 16 12 27 125 212 212 93 15 9.0
7 9.4 9.0 25 19 11 25 411 196 135 63 16 14
8 9.0 11 23 *19 12 22 435 182 100 il 13 38
9 13 11 26 16 11 24 435 182 93 9.8 11 32
10 11 19 28 15 2.8 21 435 145 100 9.0 i1 89
11 10 22 30 16 9.8 39 487 135 89 7.5 12 196
12 13 20 26 19 11 43 818 125 72 9.8 14 262
13 11 23 28 20 11 49 692 116 41 8.4 17 182
14 11 25 27 28 1l 53 514 116 47 14 14 93
15 13 32 32 20 11 56 542 100 36 1z 9.0 56
16 13 48 31 17 12 51 571 100 *8,7| 11 10 33
17 12 69 27 15 13 53 542 108 90 13 8.1 27
18 iz *89 23 13 14 39 387 116 9.8 19 9.0 9.8
19 12 72 20 14 13 30 *227 108 116 30 11 8.4
20 13 54 22 i5 14 25 169 108 435 45 60 10
21 36 54 25 19 16 26 169 93, 600 53 135 14
22 30 60 20 18 16 22 212 90| 754 43 108 12
23 9.8 &9 21 16 19 27 212 60, 722 36 108 11
24 11 63 19 13 21 23 387 43 915 28 82 64
25 5.7 62 18 14 22 34 542 40[1,110 26 9.8| *116
286 3.6 22 20 13 23 38 660 60 980 20 1l 281
27 3.0 25 21 iz 29 41 818 196 461 18 18 2iz
28 6,0 26 18 i3 25 45 882 660 53 11 17 196
29 9.8 24 15 11 - 39 915 692 85 9.8 13 169
30 8.7 28 15| 12 - 36 50| 600 79 7.8 7.5 90
31 8.1 - 14 13 - 39 - 514 - 26 9.4 -
Total 334.9 988.7 746 477 402.6 1,127f 12,855 7,302{9,397.5}1,651.1 871.8}2,292.3
Mean 10. 8| 32.9| 24,1 15.4] 14,4 36.4 428 236 313 50 28.1 76.4
Cfsm 0.164] 0.498] 0.365 0,233 0.218 0.552 8,48 3,58 4.74] 0.758 0.426 1.16
In. 0.19 0.56 0,42 Q.27 Q.23 0.64 7.23 4,13 5.29, 0.87 0.49 1.29
Calendar year 1950 : Max 1,410 Min 0.9 Mean 77.0 cfsm 1,17 In, 15.83
Water year 1950-51: Max 1,110 Min 3.0 Mean 105.0 Cfsm 1.59 1In, 21.61

* Discharge measurement made on this day.
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Montreal River near Saxon, Wis.
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Location.--Iat 46°32145", 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 1851.

Gage.--Weter-stage recorder.

Average discharge.--13 years, 328 cfs.

Altitude of gage 760 ft (from power company data.)

Extremes.--Maximum discharge during year, 5,%20 cfs Apr. 29 (gage height, 6.53 £t); min-

Tmum, 7.2 cfs Nov. 11 (gage height, 1.15
Maximum discharge, 5,700 c
¢fs Sept. 21, Oct. 8, 1939.

2

1938-51:

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

TTuctuation caused by Saxon Falls power plant 1.5 miles upstream,

Revisions (water years).--W 894:

>

1938-39. W

Rating table, water year 1950-51, except pericds of lce effect
(gage height, in feet, and discharge, 1n cublc feet per second)

fs July 18, 1942 (gage height, 6.93 ft); minimum,

Diurnal
Flow regulated by
Gile Reservolr on West Branch Montreal River (capacity, 1.29 billion cu ft).

924: 1939-40.

1.5 29 2.6 357 5.0 2,870
1.6 40 3.0 593 5.5 3,600
1.8 73 3.5 990 6.Q 4,350
2.0 121 4.0 1,520 6.3 4,800
2.3 226 4.5 2,140
Discharge, in cubic feet per second, water year October 1950 to September 1951
Day Oct. Nov, Dec., Jan, Feb, Mar, Apr. May June July Aug. Sept.
1 53 46 100 92 162 220 210 3,750 1,430 387 173 1,260
2 142 78 101 140 162 216 220 | 3,160 1,320 316 *173 866
3 118 69 102 160 156 214 226 2,360 1,880 251 166 540
4 78 50 94 170 110 *214 232 1,460 1,430 1,340 159 382
5 72 68 80 165 140 216 240 [ 1,100 954 | 1,640 166 312
6 56 84 86 150 154 218 250 858 715 769 166 230
7 51 60 94 110 156 218 290 642 521 1,230 180 277
8 48 66 80 *108 158 218 330 527 367 1,400 199 230
9 86 54 100 150 158 218 390 442 344 698 170 173
10 68 82 110 164 160 218 460 398 299 448 159 281
11 51 64 130 164 160 218 540 330 255 294 159 348
12 51 87 160 162 160 214 660 281 218 234 159 658
13 89 96 170 160 160 210 690 247 187 199 162 1,370
14 83 77 170 126 160 208 700 264 239 180 166 1,210
15 45 84 170 164 160 210 680 239 230 173 166 972
186 66 218 170 166 158 210 630 534 255 199 162 580
17 40 344 170 166 152 210 620 465 *552 187 162 515
18 47 *321 170 164 140 210 640 448 560 255 162 382
19 51 299 170 1se2 150 205 *707 436 387 214 180 326
20 75 247 168 160 158 180 792 477 1172 195 162 264
21 52 299 168 160 162 200 1,030 477 1,640 243 448 419
22 66 260 168 156 168 2101 1,210 352 1,280 218 508 448
23 53 152 166 160 172 220 1,010 264 1,060 222 339 382
24 42 108 160 160 176 220 1,370 281 1,920 243 260 *344
25 34 98 130 160 190 220 1,760 239 2,800 214 195 312
26 46 97 140 160 200 220 2,210 576 2,430 180 170 308
2% 17 98 150 180 210 220 3,020 3,090 1,640 173 159 471
28 32 29 152 120 216 222| 4,280| 3,240| 1,020 184 166 502
29 30 101 156 140 - 224| 4,800 1,940 593 176 361 448
30 46 100 158 155 - 220 4,350 1,260 454 170 448 372
31 42 - 100 180 - 165 - 892 - 170 | 1,260 -
Total 1,870 3,904 4,243 4,730 4,568 6,586 | 34,547 31,029 | 27,732 | 12,782 7,665 | 15,182
Mean 60.3 130 137 153 16 212 1,152 1,001 924 412 247 506
Cfsm 0.215 0.463 0.488 0.544 0.580 0,754 4.10 3,56 3.29 1.47 0.879 1.80
In. 0.25 0.52 0.56 0.63 0.60 0.87 4.57 4.10 3.87 1,70 1.01 2,01
Calendar year 1950: Max 3,310 Min 26 Mean 292 Cfsm 1.04 In. 14.12
Water year 1950-51: Max 4,800 Min 30 Mean 424 Cfsm 1,51 In. 20.49

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 24 to Apr. 18.
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Presque Isle River at Marenisco, Mich.

Location.--Lat 46°22', long. 89°41', in NWi sec. 21, T. 46 N., K. 43 W., on left bank
7 gquarter of a mile upstream from county highway bridge in Marenisco and about 2y
miles downstream from confluence of East and West Branches of Presque Isle River.

Drainage area.--175 sq mi.
Records available.--February 1945 to September 1951.

Gage.--Water-stage recorder, Altitude of gage is 1,400 ft (by barometer). Prior to
Tay 27, 139, wire-weight gage at site a quarter of a mile downstream at different datum.

Average discharge.--6 years, 163 cfs.
Extremes.--Maximum discharge during year, 2,600 cfs Apr. 29 (gage height, 9.84 ft); min-
Tmm, 25 cfs Ock. 2 (gage height, 2.89 ft). .
1845-51: Maximum discharge, that of Apr. 29, 1951; 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 falr.

Rating table, water year 1950-51, except period of ice effezt
(gage height, in feet, and discharge, in cubic feet per second) ,

2.9 26 6.0 678
3.3 62 7.0 1,050
4.0 166 9.0 2,100
5.0 394 9.6 2,460
Discharge, in cubic feet per second, water year October 1950 to September 1951
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 27 32 80 €8 *40 98 120| *1,980 381 433 220 472
2 29 41 80 66 40 100 130 1,640 446 381 202 420
3 *30 47 80 86 40 105 *¥145} *1,330 586 355 204 330
4 30 46 80 66 40 110 170 1,100 601 420 164 268
5 33 43 *78 66 40 110 250 930 528 *¥433 148 226
[ 28 43 78 66 40 *110 310 798 *420 394 176 *208
7 34 44 78 86 40 110 390 694 342 459 182 196
8 41] 45 78 66 40 110 500 616 277 694 *172 170
9 38 49 78 64 41 105 660 528 241 890 152 172
10 35 54 78 64 41 105 800 472 212 832 140 208
11 *32 €2 76 *64 41 104 920 420 192 616 142 266
12 31 72 7€ 64 41 100 1,070 381 162 472 134 381
13 29 48 7€ €4 42 95 1,180 342 146 381 124 601
14 28 44 76 62 42 94 1,070 318 134 342 119 801
135 28 50 7€ 62 43 92 990 287 121 301 112 556
1€ 30 153 76 62 43 90 890 381 116 308 106 500
17 32 188 7€ 80 44 90 *798 472 157 292 106 407
18 31 192 76 60 45 88 728 459 176 284 108 330
19 29 186 74 80 46 86 646 448 162 266 la2 270
20 28 155 74 58 48 86 601 420 277 244 106 241
21 28 140 74 58 50 88 601 381 394 235 127 263
22 32 130 74 56 52 88 601 330 394 222 137 250
23 35 115 74 55 54 88 *#571 294 394 202 127 230
24 36 98 72 54 58 88 588 259 6l 170 119 222
25 34 20 72 52 64 90 64€ 230 950 109 110 210
26 32 84 72 50 70 20 745 235 1,070 112 108 216
27 32 82 70 48 82 20 *950 368 970 255 102 266
28 32 82 70 47 20 92 1,480 472 815 292 103 306
29 32 82 70 46 - 98 2,400 459 862 301 182 313
30 30 80 €8] 43 - 105 2,460 394 528 292 218 304
31 30 - &8 41 - 110 - 368 - 252 381 -
Total 976 2,557 2,328 1,824 1,357 3,015| 23,408| 17,804 12,470 11,239 4,653 9,403
Mean 31.5 85,2 75.1 58,8 48.5 97.3 780 574 416 383 150 313
Cfsm 0.180 0.487 0.429 0.336 0.277 0.556 4.46 3.28 2.38 2.07 0.857 1.79
In. 0.21 0.54 0.49 0.39 0.29 0,64 4.98 3.78 2.66 2.39 0.99 2.00
Calendar year 1950: Max 1,750 Min 21 Mean 172 Cfsm 0,983 In. 13,33
Water year 1950-51: Max 2,460 Min 27 Mean 249 Cfam 1.42 In. 19.36

Peak discharge (base, 600 ¢fs).--Apr, 13 {10 a.m.) 1,260 cfs (7.47 ft); Apr, 29 (10 a.m.) 2,600 cfs
(9784 ft); Jur JunEeLL(_4 9:30 a.m,) s)is ofs (5,80 ft); June 26 (10 a.m.) 1,100 cfs (7.10 ft); July 9 (4:30
p.m.) 930 cfs (6.70 £t); Sept. 13 (6:30 p.m.) 616 cfs (5.82 ft).

* Discharge measurement made on this day.

Note.--Stage~discharge relation affected by ice Nov, 20 to Apr. 11 (No gage-helght record Dec. 15
to Jan. 10, Jan. 21 to Feb. 1, Feb. 3-5).
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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-
rail of bridge on State Highway °8 & miles east of Tula, 5 miles downstream from

Little Presque Isle River, and 7 miles southwest of Merriweather.
Dralnage area.--260 sq mi.
Record$ available.--February 1945 to September 1951.

Gage.--Wire-weight gage read once daily except Sundays and holidays.
T,310 ft (by barometer).

Average discharge.--6 years, 252 cfs.

Altitnde of gage 1is

Extremes.--Maximum discharge during year, 4,200 cfs Apr. 30 (gage height, 13.55 ft, from
ft

codmarks); minimum observed, 32 cfs oct. 1 (gage height, 4.44

1945-51: Maximum discharge, that of Apr, 30, 1951; minimum 22 cfs Qct. 5, 6, 1948

(gage height, 4.22 ft).

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

Rating tables, water year 1950-51, except perlod of ice effect
(gage height, in feet, and discharge, in cublc feet per second)

Oct. 1 to Apr. 5 Apr. € to 3Sept. 3C
4.4 29 5.5 192 5.0 150 10.0 1,700
4.7 59 6.2 380 6.0 350 12.0 2,850
5.0 pord 8.0 900 13.6 4,200
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day Jct. Nov., Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 32 *40 98 91 57 160 200! *3,600 550 615 270| 1,050
2 33 47 96 90 56 180 230 3,080 615 475 270 870
3 38 - 57 94 89 54 200 *270| *2,430 750 412 254 690
4 *38 59 96 88 52 200 300 1,850 900 500 228 512
S 35 80 *96 88 S1 130 350 1,450 *810 *615 232 *375
6 39 83 96 86 *50 *180 475 1,170 675 550 238 325
7 36 80 93 85 52 180 562 930 538 550 280 290
8 42 62 95 83 52 180 870 810 425 750 *270 270
9 48 63 95 82 52 180 1,170 705 350 960 236 290
10 44 72 95 *82 52 170 1,650 615 300 930 213 312
11 42 67 95 81 52 160 2,010 550 256 810 213 388
1z 40 83 95 81 52 160 2,370 488 238 645 202 51z
13 36 59 94 81 53 160 2,490 450 207 500 189 990
14 36 59 94 80 53 150 2,430 400 197 412 179 1,170
15 36 72 94 80 53 140 2,190 362 180 382 171 990
16 37 196 94 80 54 140 2,010 438 191 325 164 810
17 37 310 94 80 54 140 1,800 538 220 312 168 645
18 39 348 94 80 56 140 1,600 575 250 312 170 525
19 38 280 95 80 58 140 1,450 562 232 300 170 425
20 38 224 95 78 80 140 1,330 538 362 280 171 375
21 35 184 95 17 63 135 1,210 512 512 300 312 400
2 37 181 95 75 67 135 1,020 462 512 280 362 412
23 39 171 95 13 72 140 *300 388 538 258 280 375
24 44 127 95 72 78 140 900 338 980 232 224 338
25 43 113 95 70 90 140 990 290 1,370 177 197 312
26 42 108 95 68 110 145| *1,250 280 1,450 166 182 312
.27 40 102 95 66 124 150 1,750 438 1,370 512 166 425
28 41 105 94 64 150 150 2,730 588 1,170 675 166 525
29 40 102 94 62 - 155 3,300 830 930 525 300 538
30 39 100 92 60 - 160 | 4,000 575 750 375 375 500
31 435 - 91 58 - 170 - 512 - 312 780 -
Total 1,205 3,554 2,934 2,410 1,827 4,910 | 43,807 26,554 | 17,808| 14,427 7,632} 15,951
Mean 38.9 118 94.6 77.7 65.2 158 1,480 857 594 465 246 532
Cfsm 0.150 0.454 0.364 0.299 0,251 0.808 5.62 3.30 2.28 1.79 0.946 2.05
In. 0.17 0.51 0.42 0.34 0.28 0.70 6.27 3.80 2.54 2,08 1.09 2.29
Calendar year 1950: Max 3,260 Min 28 Mean 266 Cfsm 1,02 In., 13.85
Water year 1950-51: Max 4,000 Min 32 Mean 392 Cfsm 1.51 In. 20.45
Peak 'ischarge (base, 1,000 cfs).--Apr. (8 a.m.) 2,550 cfs (11.48 ft); Apr. 30 (10 a.m.) 4,200

cfs (13.55 ft); June 26 (8 a,m.) 1,450 cfs (9 53 ft), Sept 2 (4 a.m. to 12 m,) 1,130 efs (8,70 ft);

Sept. 14 (6 p.m.) 1,170 ofs (8.77 Tt).
* Discharge measurement made on this day.
Note.--Stage-discharge relatlion affected by lce Dec, 3 to Apr, 5,
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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
o5 fegt downstream from highway bridge, 2% miles upstream from Bond Falls Reservoir,
and 5§ mlles southeast of Paulding.

Dralnage area.--About 175 sq mi.
Records available.--June 1942 to September 1951.
Gage.--Water-stage recorder. Altitude of gage 1s 1,480 ft (by barometer}).
Average discharge.--9 years, 172 cfs.
Extremes.--Maximum discharge during year, 2,050 cfs Apr. 30 (gage height, 10.0 ft, from
Efi-water mark); minimum, 58 cfs Nov. 11 (gage height, 3.38 ft).
1942-51: Maximum discharge, that of Apr. 30, 1951; minimum, 27 cfs Nov. £2, 1946;
minimum gage height, 2.96 ft Nov. 28, 1942,
Remarks.--Records excellent except those for periods of ice effect or no gage-height
record, which are fair.

Rating tables, water year 1950-51, except period of ice eff -t
(gage height, in feet, and discharge, in cubic feet per second)

Oet. 1 to Apr. 5 Apr. 6 to Sept. 30

3.8 76 4.0 la2 8.0 1,175

4.0 123 5.0 344 8.9 1,520

4.7 247 6.0 568

Discharge, in cublc feet per second, water year October 1950 to September 1951

Day| oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 78 *84 115 96 74 125 150 1,850 311 344 171 520
2 79 96 *115 B 72 120 150| #1,520 366 290 169 476
3 *80 104 115 96 70 125 160 1,210 478 268 192 399
4 80 99 115 96 70 125 170 970 487 355 167 311
5 80 94 120 96 70 *125 180 745 *430 333 153 *266
6 78 95 120 96 70 125 186 606 360 *273 163 245
7 97 92 120 96 *70 125 238 509 280 333 186 228
8 124 90 120 96 €8 120 388 454 220 520 *178 202
9 105 94 125 *96 68 110 410 388 1s0 544 160 202
10 82 93 125 96 68 110 487 333 170 520 147 241
11 87 88 125 94 £6 110 544 300 150 443 147 266
12 86 89 120 94 66 110 656 273 150 355 142 290
13 83 96 110 94 66 105 685 248 140 300 136 399
14 82 94 100 94 66 105 630 222 140 262 134 421
13 83 101 100 94 66 100 568 208 140 233 132 399
16 85 162 100 94 66 100 532 300 130 258 142 333
17 87 229 100 94 66 100 487 366 130 248 150 290
18 86 227 95 94 &6 100 465 333 130 222 155 258
19 84, 189 95 92 70 100 432 290 140 202 147 226
20 82 140 90, 92 74 100 410 290 140 178 148 206
21 82 130 90 90 76 110 421 290 170 184 172 241
22 83 120 90 88 80 110 432 260 210 182 184 243
23 84 110 92 86 86 110 421 224 350 165 160 220
24 88 100 92z 82 90 110 432 233 560 155 142 210
25 88 100 96 82 98 105 476 188 *760 158 134 198
26 87 105 96 80 115 110 520 214 745 172 131 217
27 85 110 96 80 i28 110 870 300 745 322 128 432
28 85 110 96 80 128 120 1,140 355 830 322 126 476
29 84 110 98 78 - 130 1,800 322 509 237 180 432
30 85 110 98 78 - 140 2,000 279 410 200 212 388
31 81 - 96 74] - 150 - 277 - 182 432 -
Toba. 2,670 3,461 3,261 2,790 2,173 3,545| 16,240| 14,355 9,769 8,760 5,120 9,231
Mean 86.1] 115 105 90 77.6 114 541 463 326 283 165 308
Cfsm 0.492 0.657 0.600 0.514 0.443 0,651 3.09 2,85 1.86 1.62 0,943 0.76
In. 0.57 0.73 0.69 0.59 0.46 0.75 3.45 3.06 2.08 1.87 1.09 1.96
Calendar year 1950: Max 1,340 Min 76 Mean 161 Cfsm 0.920 1In, 12.45
Water year 1950-51: Max 2,000 Min 66 Mean 223 Cfsm 1,27 In. 17.30

Peak discharge (base, 500 cfs).--Apr. 12 (9:30 a.m.) 715 cfs (6.53 ft); Apr. 30 (time unknown)
2,050 GI8 (10.0 Tt); Jdune 27 (7 a.m.) 790 efs (6.75 £6); July 9 (6 a.m.) 544 ofs (5.91 ft); Sept. 1
(6 a,m.) 544 cfs (5.88 ft)

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 21 to Apr. 5, No gage-height record Apr. 27
to May 1, June 5 to June 25; discharge estimated on basis of weather records, high-water marks, and
records for nearby stationa.
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Middle Branch Ontonagon River near Trout Creek, Mich.

Location.--Iat 46°28'45", long. 89°05'25", in sec. 8, T. 47 N., R. 38 W., on right bank
an eighth of a mile upstream from State Highway 28, 32 miles west of town of Trout
Creek, and 6% miles downstream from Bond Falls Dam.

Drainage area.--About 225 sq mi.

Records available.--June 1948 to September 1951.

Gage.--Water-stage recorder.

Altitude of gage is 1,140 ft (by barometer).
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Extremes.--Maximum discharge during year, 1,590 cfs May 2 (gage height, 4.87 ft); minimum,
cf's Mar. 26 (gage helght, 1.50 ft), caused by ilce jam upstream.

1942-51: Maximum discharge, that of May 2, 1951; minimum, 14 cfs sometime during

period of no gage-height record Jan. 23 to Feb. 13, 1947 (gage height, 1.14 ft, from

recorded range in stage),

caused by ice Jam upstream.

Remarks.--Records excellent except those for periods of ice effect, no gage-height rec-
ord, or shifting-control, which are fair.
Diversion to South Branch Ontonagon River by Bond Falls Canal (see p. 35).

Flow regulated by Bond Falls Reservolr.

Rating tables, water year 1950-51, except perilods of ice effect
(gage height, in feet, and dilscharge, in cublc feet per second)

Oct. 1 to Feb. 16 Feb. 17 to Sept. 30
1.5 34 1.5 36 3.0 460
1.6 44 1.6 47 4.0 970
1.8 75 2.0 130 4.9 1,830
2.5 270
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day| Oct. Nov. Dee. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 46 *47 47 46 43 52 52 1,270 69 183 56 270
2 47 48 47 47 43 52 51 1,550 83 80 58 258
3 47 47 47 46 43 51 51 1,550 234 81 58 157
4 *47 47 *46 45 45 52 *¥52 [*1,360 264 230 56 61
5 46 47 46 45 *46 51 56 918 *270 149 58 125
6 46 47 47 45 46 *54 61 682 180 *144 63 *116
7 51 47 47 48 b4S5 58 81 505 69 70 60 49
8 47 47 47 *b47 b44d 51 92 424 78 215 58 42
9 47 47 47 47 bd4 b49 107 316 147 428 *56 47
1o 47 47 46 46 b44 b4s 11z 157 114 400 56 49
11 47 47 45 44 44 49 112 75 65 286 58 73
1z 47 b4é 45 b4d 43 49 107 75 63 137 58 132
13 47 46 45 44 b43 47 87 73 61 100 56 298
14 47 46 45 44 b44 49 77 71 56 56 56 291
15 47 47 45 44 b4S 45 73 73 56 56 56 251
16 47 65 44 46 b45 b45 67 98 56 60 58 183
17 47 54 44 46 45 b45S 63 98 58 60 63 158
18 47 51 44 44 47 45 63 171 56 96 61 90
19 47 51 45 44 47 47 61 176 56 60 60 49
20 47 48 45 44 45 b4a? €5 98 376 56 60 47
21 47 48 46 b44 47 b47 73 94 495 58 71 51
22 47 48 48 b4 45 ba7 13 92 490 56 61 49
23 47 b47 48 b44¢ 47 47 71 83 585 56 60 49
24 47 b47 48 b44 47 45 81 69 760 56 58 47
25 47 b47 47 44 49 b4a? 94 58 *785 60 56 45
26 47 ba7 45 44 67 49 109 63 785 63 56 60
27 47 47 45 b4 52 49 135 71 710 128 56 61
28 47 48 45 bas 51 52 183 148 462 170 69 96
29 47 48 45 b43 - 80 130 *186 326 S8 67 209
30 47 48 45 bd3 - 56 882 65 322 58 71 383
31 47 - 45 b43 - 54 - 67 - 58 567 -
Total] 1,458 1,447 1,421 1,385 1,296 1,540 3,321 | 10,736 8,131 3,728 2,348 3,796
Mean 47,0 48.2 45.8 44.7 46.3 49.7 111 346 27 120 75.7 127
Cfam - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max 740 Min 43 Mean 66.9 Cfsm - In., -
Water year 1950-51: Max 1,550 Min 42 Mean 111 Cfsm - In, -

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.--No gage-helght record Dec. 11 to Jan. 7, Feb. 1 to Feb, 4, Sept. 5,
mated on basls of discharge measurements, weather records, and unpublished records for bypass welrs

at Bond Falls Dam.

11, 12; discharge esti-
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East Branch Ontonagon River near Mass, Mich.

Location.--Iat 46°41'20", long. 89°04'20", on line between secs. 32 and 33, T. 50 N., R.
. on right bank 1,000 £t downstream from Adventure Creek, 5 miles south of Mass,
and £3 miles upstream from mouth, .

Drainage area.--265 sq mi.
Records available.--July 1942 to Sept. 1951.

Gage.-—Watgr—stage recorder, Altitude of gage is 880 ft (by barometer). Prior to Oct. 1,
1949, wire-weight gage at bridge 700 ft upstream at same datum.

Average discharge.--9 years, 281 cfs.

Extremes.--Maximum discharge during year, 3,530 cfs Apr. 28 (gage height, 9.62 ft}; mini-
murtr} 152 efs Oct. 3 (gage helght, 3.57 ftj, but may have been less during period of ice
effect.

1942-51: Maximum discharge, 4,160 cofs July 5, 1949 {gage helght, 11,52 ft, from
floodmark, site then in use); minimum, 60 cfs Aug. 25, 1948 (zage height, 3.55 ft, from
graph based on gage readings, site then in use).

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

Rating table, water year 1950-51, except period of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

3.5 109 6.0 940
4.0 210 7.0 1,470
4.5 334 9.1 3,050
5.0 487
Discharge, in cubic feet per second, water year oOctober 1950 to September 1351
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 123 *135 180 155 125 425 380| *1,760 356 303 201 1,220
2 123 1e0 195 155 125 400 *200 1,380 373 270 186 705
3 12 is4 195 155 125 380 425 1,040 617 251 188 516
4 125 181 *200 158 125 365 450 797 *555 318 185 *368
S 125 1o8 200 is0 *125 350 75 617 395 *300 177 265
6 123 160 205 150 i25 330 560 493 305 258 186 246
7 138 160 215 145 125 33 838 421 258 287 248 244
8 173 160 210 *140 1es 320 1,530 371 227 512 244 222
9 158 170 210 140 130 320 1,870 334 208 765 208 217
10 150 177 210 135 130 305 2,010 303 1958 459 *184 263
11 142 1s2 210 138 130 300 1,870 282 188 324 181 321
12 136 128 210 135 130 300 1,870 265 188 283 181 356
13 133 154 210 130 120 280 | #1,430 256 186 229 170 660
14 131 173 205 130 130 2701 1,040 244 185 210 166 497
15 131 199 205 130 130 260 820 2339 77 206 160 383
16 133 626 210 130 135 250 660 353 177 229 160 329
17 136 344 215 138 140 240 535 535 177 248 166 280
18 1326 575 20! 125 145 240 516 431 177 248 192 246
19 133 497 200 135 150 235 478 351 184 268 188 zzz
20 131 289 200 135 155 220 575 337 418 2539 184 206
21 127 295 185 135 160 220 174 311 535 265 271 224
22 127 308 185 130 165 210 858 275 556 246 280 251
23 131 280 180 130 170 210 750 251 1,340 22z 234 241
24 135 175 175 130 175 210 965 232! 2,220 208 184 234
25 136 170 170 1z0 188 200 1,220 212 1,880 201 170 227
26 138 170 170 130 200 200 1,440 224 1,160 215 160 353
27 136 175 170 130 300 210 | *1,940 316 1,330 239 156 682
28 136 180 165 120 *410 270} 3,020 398 797 263 158 517
29 136 185 165 130 = 400 | Z,980 359 535 239 222 497
30 133 130 1€5 120 - 530 2,150 285 386 215 282 452
37 131 - 160 125 - £30 - 270 - 210| 1,870 -
Totall 4,177| 7,508| 6,000| 4,240| 4,400| 9,310 35,049| 13,942| 16,286| 8,810 7,743 11,544
Mean 135 250 194 137 157 300 1,168 450 543 284 250 385
Cfsm| 0.509 0.943 0.732 0.517 0.592 1.13 4.41 1.70 2.05 1.07 0.943 1.45
In. 0.53 1.05 0.54 0.60 0.582 1.30 4.92 1.96 2.29 1.23 1.08 1.62
Calendar year 1950: Max 2,880 Min 107 Mean 273 cfsm 1,03 In. 13.956
Water year 13950-51: Max 3,020 Min 123 Mean 353 Cfsm 1.33 In. 18.11
Peak discharge (base, 1,400 cfs).--Apr. 10 (10 a.m.) 2,540 cfs (8.50 ft); Apr. 28 (11 p.m.)3,530
efs (9.62 Tt); June 2 a.m.) 5,230 cfs (9.26 ft); Aug. 31 (5 a.m.) 2,780 cfs (8.76 ft).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 25 to Apr. 4.
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Middle Branch Ontonagon River near Rockland, Mich.

Locatlon.--Lat 46°42!05",
§1de of bridge on U. S. Highway 45, about 300 ft downstream from East Branch and 2%
mlles southeast of Rockland.

Drainage area.--670 sq ml, approximately.
Records available.--July 1842 to September 1951.
Gage.--Wire-weight gage read daily.

datun of 1929.

Average discharge.--9 years, 546 cfs (unadjusted).

Datum of gage i1s 661.1 ft above mean sea level,

31

long. 89°09140", in sec. 27, T. 50 N., R. 39 W., on downstream

Extremes.--Maximum discharge during year, 12,800 cfs June 24 (gage helght, 14.0 ft, from
TToodmark); minimum observed, 195 cfs Jan. 30; minimum gage helght, 4.79 ft Oct. 2.

1942-51: Maximm discharge, 27,000 cfs Aug. 2&, 1942
floodmarks), from rating curve extended above 4,500 cfs, on basis of slope-area and

contracted operiing determination of peak flow; minimum observed, 157 cfs Dec, 1, 1948;

minimum gage height observed, 4.39 ft Aug. 13, 1942,

Remarks.--Records good except those for period of ice effect, which are fair.
Tated by Bond Falls Reservolr. Some diversion to South Branch Ontonagon River by Bond

Falls Canal (see p. 34).

gage height, 21.2 ft, from

Flow regu-

Discharge, in cubic feet per second, water year October 1950 to September 1951

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

1 211 *237 360 290 200 810| 1,200 3,790 712 564 310| 3,030
2 209 60 370 730 260 780 *900 y 9260 446 304 ,03

3 z 274 370 280 200 740 20f 3,030/ 1,130 410 304 720
4 *218 267 370 280 200 710 800| 2,670| *1,120 470 304 *570
5 221 251 360 280 *200 B70 JEO| 2,020 936 *570 29 514
6 221 245 *380 270 210 660 1,970| 1,380 658 500 328 494
7 231 248 390 270 210 %640 | 2,510| 1,150 435 648 390 410
8 251 251 400 *260 210 €20 | 3,920 1,000 351| 1,050 364 368
9 el 274 100 250 210 610 | 4,590 880 388 | 1,260 *332 377
10 237 291 400 250 210 800 | 4,870 833 368 Y 321 435
11 231 284 400 240 210 580 | 4,590 440 325 784 317 570
12 226 284 390 240 210 560 | *4,180 400 304 535 317 832
13 22 291 380 240 210 530 | 2,970 381 298 425 304 [ 1,750
14 223 291 380 230 210 500 [ 1,920 377 288 360 301 | 1,140
15 226 330 380 230 210 470 | 1,580 373 279 321 294 204
16 231| 1,070 370 230 210 480 | 1,180 656 279 351 291 752
17 228 1,200 370 210 210 450 978 920 276 377 304 598
18 226| ~ 802 370 210 220 430 | 1,000 704 395 332 458
19 226 700 370 210 230 420 920 696 282 410 328 377
20 22 572 370 210 240 410 | 1,140 648 896 347 325 356
21 218 452 360 210 250 400 | 1,700 s521| 1,480 381 415 377
22 218 441 350 210 260 390 | 1,700 425| 1,480 381 440 420
23 22 406 340 210 270 380 | 1,530 368 | 3,920 332 368 390
24 231 387 330 210 290 380 | 2,140 351| 8,210 317 325 373
25 228 350 320 210 32 370 | 2,730 328 870 325 307 368
26 228 340 310 210 380 400 | 3,150 356 | 3,150 343 301 476
27 231 350 310 210 500 440 | 4,180 s28 | 3,150 386 294 | 1,430
28 228 360 300 210 680 500 | 6,470 776 | 1,860 488 304 | 1,170
29 226 350 300 200 - 560 B *728 | 1,180 482 390 296
30 226 350 290 195 - 860 | 3,790 464 896 360 470 8le
31 226 - 790 700 - 1,100 - 521 - 317 3,150 -

Total 7,005 ,208 | 11,080 | 7,245 | 7,160 | 17,430 | 75,218 | 31,174 | 40,738 | 15,535 | 13,125 | 22,401
Mean 228 407 357 234 256 562 | 2,507 | 1,006 | 1,358 50! 423 747
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1850 : Max 5,600 Min 206 Mean 531 Cfsm - In. -

Water year 1950-51: Max 8,210 Min 195 Mean 713 cfsm - In. -

* Discharge measurement made on this day. .
Note. --Stage-discharge relation affected by lce Nov. 25 to Apr. 5.
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West Branch Ontonagon River near Bergland, Mich.

Locatlon.--Iat 46°35!30", long. 89°32120", in sec. 3, T. 48 N., R. 42 W., on right bank a
%uarlerdof a mile downstream from dam at outlet of Gogeble Lake and 1j miles east of
ergland.

Drainage area.--160 sq mi, approximately.
Records available.--July 1942 to September 1951.

Gagef-]—-g;ger-stage recorder. Datum of gage 18 1,290.81 ft above mean ssa level, datum
[e) .

Average discharge.--9 years, 166 cfs.

Extremes.--Maximum discharge during year, 1,270 cfs May T (gage height, 5.73 ft)}; minimum,
¢Ts Nov. 9 (gage helght, 1.50 ft).
1942-51: Maximum discharge, that of 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 excellent except those for the periods of ice effect or shifting-control,
which are fair. Flow regulated by Gogeblc Lake.

Rating table, water year 1950-51, except perlod of ice effect or shifting control (gage
height, in feet, and discharge, In cubic fect per second)

1.5 50 4.0 S65
2.0 87 5.0 9c0
2.5 148 5.7 1,270
3.0 253
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 84 87 77 76 bl10 71 113 1,220 231 840 176 168
2 89 *57 78 74 bI10 74 84| 1,270 248 80O 180 186
3 82 52 80 73 b110 81 *30 | *T,270 286 760 168 192
4 *81 57 80 BT b110 82 9z| 1,220 312 740 168 192
5 80 57 *80 87 b110 82 94| 1,180 *318 720 184 *196
6 78 58 80 73| *bpl10 82 98! 1,140 309 640 164 186
7 79 57 82 74 b110 84 134 | 1,140 307 540 162 186
8 77 56 88 87 b110 84 158 1,090 299 560 153 184
9 77 55| 89 99 b110 85 199| 1,000 286 680 *140 192
10 i 57 89 *98 b110 84 227 980 268 *640 142 251
11 90 56 89 99 b108 84 263 940 253 520 142 343
12 99 58 89 98 b106 71 315 860 239 600 140 418
13 99 5 89 96 b104 80 366 800 229 582 138 600
14 97 108 81 95 b104 BT 418 700 225 363 138 548
15 97 104 66 94 105 62 442 460 218 168 157 530
16 98 110 66 93 103 79 460 366 214 168 174 512
17 97 108 56 93 105 138 460 282 205 170 152 460
18 105 86 85 104 110 134 *478 207 203 158 135 460
19 103 85 85 117 105 137 478 239 199 164 140 408
20 102 64 83 115 101 135 478 229 220 161 137 399
21 97 86 103 114 100 140 495 222 239 166 135 395
22 96 66 102 114 99 143 512 209 251 157 13! 366
23 86 86 89 113 99 135 512 214 291 157 135 343
24 78 66 80 112 98 129 530 209 502 157 135 318
25 72| 79 80 112 99 126 530 201 913 159 134 294
28 81 91 80 110 80 121 565 1881 1,040 153 132 312
27 95 94 80 108 82 119 820 194 | 71,020 172 132 334
28 108 94 79 107 *52 118 760 209 | 1,020 186 132 299
29 107, 88 78 b10O5 - 122 940 222 960 158 134 240
30 101 78 77 105 - 1267 1,110 222 900 176 134 138
31 101 - 76 b105 - 129 - 222 - 178 148 =
Total 2,810\ 2,211 2,508| 3,032| 2,850| 3,178} 12,031 | 18,903 | 12,205 | 12,133 | 4,555 | 9,650
Mean 90.8 73.7 80.8 97.8 10; 103 401 810 407 391 147 322
Cfam - - - - -~ - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max 1,220 Min 42 Mean 177 cfsm - In. -
Water year 1950-51: Max 1,270 Min 55 Mean 238 Cfsm - In. -

* Discharge measurement made on this day.
b Stage~discharge relation affected by ice.
Note .--Shifting-control method used Mar. 22 to Apr. 13.
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Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.

Location.--Iat 4€°15', long. 89°27', in sec. 32, T. 45 N., R. 41 W., on right bank just
downstream from Cisco Lake Dam 25 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 1951. July 1942 to September 1944 at site
% miles downetream. Records not equivalent.

Gage.--Staff gage read once daily. Datum of gage is 1,876.55 ft above mean sea level,
T datum of 1929. Prior to October 1944, at site 432 miles downstream at different datum.

Average discharge.--7 years, 44.0 cfs.
Extremes.--Maximum diacharge during year, 288 cfs May 1-4 (gage height, 2.10 ft); mini-
mam daily, 14 cfs Dec. 22 to Jan. 4, Feb. 5, 6, June 16, 17.
1944-51: Maximum discharege, that of May 1- 4 1951; minimm daily, 0.5 cfs May 29
to June 17, 1948.

Remarks.--Records good except those for periods of shifting control, which are fair.
Flow regulated by dam at outlet of Cisco Lake.

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug., Sept.
1 36 *44 82 14 *37 42 47 288 94| 39 47 159
2 37 45 84 14 37 42 46| *288 99 38 25 174
3 *33 44 2 14 36 44 *46 288 99 38 2€ 169
4 33 43 81 14 2. 45 46 288 101 104 25 104
S 33 43 *80 19 14 45 46 283 99 *#101 25 69
6 33 41 98 21 14 45 4€ 268 *100 82 25 *68
7 33 40 111 22 18 45 49 263 101 92 25 68
8 43 41 113 21 21 44 56 166 98 111 *25 €6
9 47 41 160 2 2 45 59 108 94 108 26 [:333
10 46 40 i83 22 21 44 62 120 47 104 25 €8
11 45 40 178 *22 2 44 E4 117 23 104 25 86
12 41 40 171 2 21 42 66 65 23 101 25 69
13 43 40 164 22 22 42 74 41 17 101 24 91
14 43 40 136 2 2 42 77 41 18 98 24 99
15 43 39 126 32 22 41 78 41 18 94 25 98
1€ 42 42 122 39 22 41 80 67 14 94 25 94
17 41 45 120 39 2 41 80 82 14 49 25 94
18 41 45 117 39 2 41 81 80 18 28 25 94
19 39 44 79 38 22 42 82 80 15 26 25 94
20 40 44 61 37 2 42 82 80 68 26 25 94
21 39 44 32 38 22 42 107 115 93 28 41 94
22 39 44 14 38 22 41 120 111 93 26 49 91
23 39 45 14 39 2 41 120 45 94 26 32 91
24 38 45 14 38 22 41 120 25 189 26 25 53
25 37 44 14 38 19 41 117 25 233 26 25 29
26 46 43 14 38 30 40 115 50 218 26 25 30
27 48 45 14 38 40 *117 €2 213 26 25 30
28 48 72 14 38 *40 28 126 64 213 26 25 31
29 47 85 14 37 - 42 138 62 100 26 52 31
30 46 84 14 37 - 45 196 62 42 77 65 31
31 44 - 14 37 - 46 - 8z - 98 96 -
Totall 1,265 1,392 2,520 211 674 1,316 2,543 3,757 2,648 1,925 982 2,415
Mean 40.8 46,4 81.3 29.4 24.1 42.5 84.8 121 88.3 82.1 31.7 80.5
Cfsm - - - - - - - - - - - -
In, - - - - - - - - - - - -
Calendar year 1950: Max 183 Min 7.5 Mean 44.3 Cfsm - In. -
Water year 1950-51: Max 288 Min 14 Mean 61.2 Ccfsm - In. -

* Discharge measurement made on this day.
Note.--Shifting-control method used Oct. 1-8, Feb. 26 to Apr., 30, May 8 to June 6, Sept. 24-30.
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Bond Falls (Canal near Paulding, Mich.

Location.--Iat 46°24110", 1rng. $9°09'00", in sec. 11, T. 48 N., R. 39 W., on right bank
upstream from intake to pipe line No. o, 1.4 miles southeast of Paulding, and
1% miles downstream from Bond Fallz Reservoir.

Records available.--July 1942 to September 1951.

Gage.--Staff gage and concrete control; gage read once dally. Datum of gage 1is 1,449 ft
Shove mean sea level, datum of 1929 (levels, by Upper Peninsula Power Company).

Extremes.--Maximum discharge during year, 96 cfe Feb. 1, o, (gage helght, 2.76 ft, from
graph based on gage readings); minimum, 5.5 efs Feb. 26 to Mar. 22 (gage height, 0.24ft)
1942-51: Maximum discharge, 362 cfs Aug. 27, 1947 (gage helzht, 3.13 ft, from graph
based on gage readingz); minimum, £.5 cfs Nov. 3, 4, 11, 12, 1943; minimum gage helght,
-1.25 ft May 29, 1943 (two drain holes in welir 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 Reservoir to
South Branch Ontonazon River; water ic used for power production at Victoria Dam on
South Branch, near Rociland.

Discharge, in cubic feet per second, water year October 1950 to September 1351

Day oct. Nov, Dec. Jan., Feb. Mar. Apr. May June July Aug. Sept.
1 275 ise 61 183| 239 5.5 7.0 12 248 176 95 201
2 275 182 45 83| 296 55 7.0 1z 246 175 35 201
3 275 165 45 183 | 295 5.5 7.0 12 248 175 95 238
4 212 133 45 183 291 5.8 7.0 12 246 175 104 260
5 239 125 45 183 | *288 5.5 7.0 1z 246 178 122 283
6 219 i1z 81 183 236 5.5 7.0 12 246 175 122 258
7 208 95 104 183 132 5.5 7.0 12 246 221 12 153
8 194 95 104 183 172 5.5 7.0 12 246 238 122 195
9 194 95 104 217 117 5.5 7.0 12 246 238 122 100
10 211 95 77 *237 95 5.5 7.0 1z 246 238 122 100
11 245 95 54 237 98 5.5 7.0 45 218 238 122 100
12 245 95 27 237 98 5.5 7.0 74 164 237 1le 129
13 245 95 11 235 938 .5 7.0 74 144 237 99 186
14 245 95 I 235 98 5.5 7.0 74 107 138 29 184
15 242 95 11 235 98 5.5 7.0 21 80 181 99 186
16 242 95 11 235 98 S.5 7.0 118 80 181 99 188
17 240 87 11 234 93 5.5 7.0 183 80 159 99 18k
18 230 11 11 232 98 5.5 7.4 28 80 161 ile 18t
19 238 10 11 230 a8 5.5 7.8 226 80 161 169 186
20 237 10 52 229 93 5.5 7.8 226 80 161 163 188
21 237 10 107 227 98 .8 7.8 226 80 161 153 186
22 237 11 180 227 93 54 9.2 220 80 161 91 203
23 234 11 172 226 93 95 9.2 226 82 99 71 243
24 232 11 145 224 98 95 9.7 214 13 43 71 243
25 230 58 144 222 98 95 9.7 138 176 ) 71 201
26 229 38 144 208 93 9e 11 198 178 28 71 183
27 229 86 144 188 5.5 9€ 11 195 178 213 71 193
28 22 838 165+ 188 5 43 iz 185 178 242 81 221
22 226 8g 185 193 - 7.0 12 210 176 24z 140 221
30 226 88 185 204 - 7.0 12. 246 176 215 201 221
31 208 - 18t 201 - 7.0 - 246 - 137 201 -
Totall 7,28¢ 2,484 2,658 6,56313,795.0 711.5 245 .6 3,843 5,013 5,516 3,530 5,798
Mean 235 82.8 85. 212 136 23.0 8.19 124 167 178 114 183
Cfsm - b = - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max 300 Min 7.0 Mean 135 Cfsm - In, -
Water year 1350-51: Max 298 Min £.5 Mean 130 Cfasm - In. -

* Discharge measurement made on this day.
Note.--Stage-dlscharge relation affected by ice Jan. 9-29, Feb. 1-5, 13-26.



Location.--Iat 40°32105", long. 39°18130",

STREAMS TRIBUTARY TO LAKE SUPERIOR

South Branch Ontonagon River at Ewen, Mich.

DOi plers of old M28 highway bridge in Ewen.

Drainage area.--320 sn mi, approximately.

Records available.--April 12348 to September 1951.

Gage.--8taff gage resd twice daily.

datum of 1929.

Average discharge.--9 years, 465 efe (unadjusted).

in sec. 26, T. 46 N., R. 40 W., on left bank

Datum of gage iz 1,113.04 f't above mean sea level,

Extremes.--Maximum discharge during year, 6,340 cfe Apr. 29; maximum gage height, 18.60 £t
pr. ¢, from graph based on gage readinge; minimum obeerved, 190 ofs July 26 (gage

height, 1.84 ft).
¢ Maxmum discharge,
June 55, 1048; m'nimum observed, 76 cfe Sept. 03, 1948, June 7, Aug. 9,

1942-51

£,540 ofs Jnne £

1946; maximum gage heizht, 18,88 ft
1949,

Remarks.--Records good except those for periods of ice effect or no gage-height record,
Some diversion from Middle Branch ntoagon River by Bond Falle Canal

Which ar% fia:‘u’ .

(see p.

Rating table, water year 1950-51, except period of ice effsct 3r when

rate of change of stage was used as a factcr (zage height, in feet,

and iischarge,

in curic feet per second)

1.8 185 14.0 3,340

4.0 515 17.0 1,850

5.0 1,320 18.6 n,180

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 340 *332 270 515 318 400 430 3,740 790 857 52| 2,020
2 3e2 332 275 315 *320 430 * 330 532 310| T,390
3 370 325 280 315 370 420 1,450 481 288 | 1,150
4 *362 310 *2p5 *3518 400 400 1,000 BET 258 23850
s 362 280 245 305 300 360 1,720 753 242 *B95
6 328 272 250 305 100 *340 970| 1,130 490 *£19 280 857
7 318 258 290 £95 230 330| 1,340 990 733 576 325 565
8 525 250 300 305 310 350| 2,310 a90 a650( 1,150 332 481
9 318 a2r5 320 305 280 350| 2,950 720 asg0| 1,840 *288 430
10 310 a300 340 335 260 340| 3,560 535 asz0| 1,540 272 37
11 340 2340 305 340 250 340| *3,800 200 2470 970 272 566
12 3E5 318 31¢ 340 240 335| 3,530 as40 *430 771 280 771
13 355 25 315 345 240 315( 3,070 as20 355 657 272 1,030
14 348 280 305 350 240 300| 2,240 as10 318 583 258 1,150
13 348 250 295 350 240 290| 1,780 2500 250 481 250 a0
16 370 348 290 355 240 280( 1,420 a700 255 515 250 2800
17 385 481 270 35% 240 270 1,170 850 222 535 285 895
18 378 532 270 355 240 265 | *1,090 850 250 515 280 £83
19 370 385 260 355 240 260 930 790 258 430 302 549
20 370 280 260 355 240 260 970 810 695 378 325 515
21 370 280 295 350 250 260| 1,170 790| 1,400 370 385 532
22 362 245 318 340 250 250| 1,320 595| 1,320 400 430 £43
23 362 230 325 350 250 240| 1,270 as500| 1,570 3c2 340 583
24 362 210 3085 355 260 240 1,450 2450 | 2,930 228 272 Ses
25 362 235 295 355 270 240 1,780 a4l0| 4,390 209 242 532
26 355 240 280 345 280 260 | *2,250 as00| 3,680 190 2le 498
27 358 249 280 325 320 280) 2,970 890| 2,520 E76 209 695
28 355 253 290 315 370 340| 4,320| 1,010| 1,840 733 202 910
29 362 262 320 305 - 440} 5,970 970 1,170 549 280 910
30 355 262 320 315 - 5401 5,080 830 830 447 340 733
31 355 - 320 515 - 540 - 714 - 447 | 1,510 -
Totall 10,9v6| 8,309| §,085| 10,28G| 8,045| 10,265 | 61,600 | 31,724 | 34,496 | 19,328 | 10,107 | 23,343
Mean 354 297 292 332 287 331| 2,053| 1,023| 1,150 623 326 77
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max 4,100 Min 170 Mean 485 Crsm - In. -
Water year 1950-51: Max 5,970 Min 190 Mean g=o Cfsm In.

Peak discharge (base,

(18755 Tt); June 25 (3 p.m.) 4,76

2,000 cfs).--Apr. 11
efs (

* Discharge measurement made on this day,
a2 No gage-height record; discharge estimated on basis of adjacent record and records of nearby

stations,

16.60

(8:00 a.m.) 3,920 efs (15.20 ft); Apr. 29 (12m.) 5,240 cfs
ft); Sept. 2 (&8 a.m,) 2,210 cfs (10.90 ft).

Note .--Stage-discharge relation affected by lce Nov. 20 to Apr. 4; no gage-height record Nov. 20
16-22, Mar.
factor Apr. 8-14, Aprf 26 to May 3, Juns 24-27.

to Dec. 2, Mar.

29 to Apr. 4.

Discharge computed using rate of change of stage as a
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Onftonagon River near Rockland, Mich.

Location.--Iat 46£°42'15", long. 89°12'25", in sec. 20, T. 50 N., R. 39 W., on downstream
eTde of left pier of bridge on county road between Rockland and Vietoria, 17 miles
southwest of Rockland and o miles downstream from confluence of Middle and South Branches.

Drainage area.--1,290 sq mi, approximately.
Records available.--June 1942 to Septembter 1951,

Gage.--Water-stage recorder. Datum of gage is 638.87 It above mean sea level, datum of
229,

Average discharge.--4 years, 1,383 cfs.

Extremes.--Maximum discharge during year, 16,500 cfs June 24 (gage height, 17.7% ft); min-
Tmum dally, 556 cofs Nov. .
1942-51: Maximum discharge, 42,000 ofs Aug. 22, 1942 (gage height, 28.4 ft, from
floodmark), from rating curve extended above 9,500 cfs on basis of slope-area determi-
nation of peak flow; minimum daily, 260 cfs Sept. 6, 1948.

Remarke.--Records good except those for periods of lce effect ar no gage-height record,
ch are fair. Flow regulated by Vietoria Power Flant, on South Pranch 5 miles above
statlon, by Bond Falls Reservoir, and by Gogebic and Cisco Lakes.

Rating table, water year 1950-51, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

5.8 515 12.0 7,120
6.5 580 14.0 10,180
8.0 2,040 17.0 15,200
0.0 4,300
Discharge, in cublic feet per second, water year October 1950 to September 1951
Day| Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 £05| 860 885 300 750 1,580| 2,150| 11,100| 2,270| 2,550 850 8,670
2 83% *645 710 960 *720 1,580 2,000 9,610 2,600 1,920 850 5,060
3 825 055 710 9e0 590 1,540| 1,000{ 7,930| 4,110} 1,900 850 | 2,950
4 *650 €55 792 *960 560|  1,480| *I,800| 6,670 *3,860) 2,340 792 | 1,880
5 319 €45 820 920 690 1,480| 2,220 5,350{ 3,100| *2,390 85| 1,000
6 045 640] *820 850 700§ 1,500 3,000| 4,180 2,240 1,930 826 | *1,580
7 685 835 736 840 700{ *1,480| 5,500( 3,530( 1,820 2,130 929 1,160
8 B85 835 710 830 530 1,480 8,000 3,580 1,550 2,920 910 1,130
9 731 600 792 890 90| 1,480( 9,000 2,990} 1,510| 3,820 350 1,080
1o 710 610 792 900 6850 1,420 9,840 2,730 1,390 3,580 *308 1,200
11 710 558 830 900 600 1,330( 10,500 2,130 1,320 2,660 765 1,580
12 710 565 880 800 CEe) 1,230(*10,500 2,040 1,060 2,000 710 2,190
13 &85 585 880 900 680 1,280 8,520 2,060 1,060 1,820 765 4,840
14 685 585 880 860 70 1,200 6,170 1,740 91C 1,590 792 3,300
> 635 660 880 820 660 1,150 4,950 1,480 953 1,150 765 2,720
186 712 1,440 880 840 540 1,100 4,060 1,550 851 1,060 792 2,080
17 710 2,080 880 840 520 1,100 3,450 2,360 792 1,130 792 1,900
18 710{ T,780 880 800 wed| 1,020| 3,220| 2,080 866 | 1,240 792 | 1,590
19 710[ 1,390 880 770 £40| 1,020f 2,990| 1,970 910| 1,080 710| 1,430
20 b8% 1,240 880 740 650 1,020 3,050 2,040 1,010 1,000 765 1,270
21 885 1,000! 880 680 550 1,020 4,680 1,810 3,500 1,060 372 1,310
22 €35 970, 850 590 860| 1,020| 5,210( 1,040 3,580 986 | 1,120| 1,470
23 £89 880 860 700 530| 1,020| 4,300{ 1,510{ 7,160 970 | 1,000} 1,350
24 730 860 880 700 700 1,020 5,570 1,310 11,000 873 880 1,290
2 710 792 pelele} 700 710 1,000 7,170 1,200 | 10,660 865 792 1,270
26 710 792 900 700 900{ 1,000| 8,210| 1,060| 8,470 858 685 [ 1,430
27 710 710 900 700| 1,340{ 1,050| 10,800 T,480| 7,920 22 730 | 2,940
28 €85 685 880 690| 1,540| 1,300 14,000] 2,360| 5,410| 1,450 830 | 2,660
29 520 738 86G 720 = 1,850 14,100 2,430 3,740 1,340 921 | 2,500
30 586 738 880 770 - 2,100 | 12,500 2,220 3,100 1,110 1,000 2,160
31 710 - 870 770 - 2,150 - 1,670 - 1,000 9,700 -
Totall 21,143| 25,226| 26,019) 25,250 20,620] 41,100 [188,950 | 95,810 99,262 | 51,624 | 34,628 | 64,370
Mean 88 841 833 81 730 1,320 6,298 3,091 3,309 1,665 1,117 2,146
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max 13,200 Min S56 Mean 1,411 Cfsm - Ir. -
Water year 1950-51: Max 14,100 Min GSS€ Mean 1,901 Cfsm - Ir. -

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 11 to Apr. 9; no gage-height record Dec. 24,
25, Jan. 1, Mar. 16-18.



STREAMS TRIBUTARY TO LAKE SUPERIOR 37
Sturgeon River near Sidnaw, Mich.

Location.--Lat 46°35', long. 88°35', in zec. 5, T. 48 N., R, 34 W,, on right bank 40 ft
Jownstréam from bridge on county road, ¢ miles downstream from'ﬁock Ri%er, 31 miles

Qigtgwest of Covington, 4 miles upstream from Perch River, and 9 miles northeast of
Sidnaw.

Drainage area.--155 cq mi.

Records avallable.~-October 1912 to September 1915, April 1943 to September 1951.

Gage.--Water-stage recorder. Datum of gage 13 1,214.4 ft above mean =ea level, datum of
1983, Oebobe: 1912 to September 1915, staff zage at site 200 ft upstream aﬁ differ:nt
datum, Apr. 2, 1343, to May 21, 1946, chain gage and May 22, 1946, to Oct. 1, 1948,
staff gage at old timber bridse 20 Tt upstream at prezent datum.

Average dischargg.~—10 years (1912-15, 1943-45, 19468-51), 201 cfs.
Extremes.--Maxzimum discharge during year, 3,870 cfs Apr. 30 (gage height, 10.35 ft); mini-
mum, 29 ¢fs Oct. 21-23 (gage height, 3.96 ft).
191815, 1943-51; Maximum discharge, that of Apr. 30, 1951; minimum, 4.6 cfs Oct.
8, 1948 (gage height, 3.47 ft).

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

Rating tables, water year 1850-51, except perlods of ice effect {gage height,
in feet, and discharge, in cublc feet per second)

Oct. 1 to Apr. 22 Apr. 30 to Sept. 30
3.9 2 6.0 465 4.1 53 7.0 9280
4.0 32 7.0 930 4.5 95 2.0 2,320
4.5 85 9.0 2,180 5.0 180 16.2 3,460
5.0 164 16,0 3,100 5.5 330
5.5 292
Discharge, in cubic feet per second, water year October 1950 to September 1951
Day Oct. Nov. Lec. Jan. Feb. Mar. Apr. May June July Auvg., Sept.
1 35 32 *145 96 56 190 477 3,260 146 5286 92 1,280
2 34 40, 145 5z 56 180 422| 3,260 176 *390 85| T,250
3 33 54 14§ 94 56 180 376 2,480 285 3068 786 880
4 31 59 140 c 56 180 362 | *1,800 318 315 71 610
5 38 = 135 20 56 180 355 1,310 279 318 €3 434
6 34 51 135 88 5€ 180 433 955 216 276 74 324
7 40 68 130 88 54 170 554 780 170 249 124 300
8 56 74 130 84 < 170 775 630 142 410 146 267
2 56| 75 130 2 50 165 *1,070 522 125 570 131 225
10 53 80 130 80 48 160 1,410 446 112 610 110 213
11 49 66! 130 7€ 48 160 1,680 374 100 514 €4 222
2 44 58| 128 76 48 *155 1,620 312 94 382 €5 234
13 40 62 125 74 46 150 1,380 27¢ 21 276 78 318
14 38 €5 pas) 74 *76| 180 1,150 240 87 207 72 297
135 36 75| *125 *72 46 145 1,040 207 81 174 €5 273
16 36 200 125 72 46 145 902 344 T4 201 60 246
17 . 36 300 125 72 48 140 82 458 89 216 13 216
18 344 310] 125 72 52 10 72 434 7T 176 68 178
19 33 310 125 74 56 140 €34 362 70 180 71 154
20 31 300 120 78 €4 140 576 294 176 131 73 138
21 30 290 120, 76 €8 140 61z 255 346 207 193 140
22 2 250 115] 76 72 140 612 219 321 255 324 142
23 0| 220 115 74| 74 140 521 186 466 213 294 150
24 30 210 110 72 78 140 550 160 962 158 210 150
25 30 200 105 70| 84 150 635 140 1,280 162 142 142
26 30 170] 105| €6 100 155 725 136 1,220 207 114 198
27 3] 150 100 62 *160 165¢ 1,040 156 *1,430 213 95 598
28 33 145 1004 58| 1790 208| 1,880 189 A 180 86 *855
29 38 145 *100, 58 - 411 3,100 183 1,010 146 116 205
30 *34 145] a6, *58 - *575] *3,460 154 710 120 *142 805
31 32 - 36| 5g| - 37| - *138 - *106| 1,170 -
Total 1,137 4,259 3,777 2,348| 1,846 5,982 29,901 20,660| 11,927 8,364 4,586 | 12,142
Mean 36.9 142 122 75.7| 65.9 193 997 €66 398 270 148 405
Cfsm 0,235 0.91¢| 0. 787 ©.488 G.425 1.25 6.43 4.30 2.57 1.74 0.955 2.681
In, G.27 1.02 0.9] 0. 5§ 0. 44 1.44 7.17 4.96 2.86 2.01 1,10 2.91
Calendar year 195C: Max 2,440 Min 17 Mean 219 Cfsm 1.41 In. 19.19
Water year 1950-51: Max 3,4€0 Min 29 Mean 293 Cfsm 1.89 In. 25,65

Peak discharge (base, 1,000 cfs).-~Apr. 11 (7 to 11 p.m.) 1,740 cfs (8.36 ft); Apr. 30 (7 a.m.)

3, eTs N 3 June t30 p.m.) 1,460 cfs (7.82 ftj; Aug. 31 (6 a.m.) 1,460 cfs (7.78 ft).
* Discharge measurement made on this day.
Note,-~Stage-discharge relation affected by ice Nov. 9-13, Nov. 16 to Mar. 27,
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Location.--Lat 46°44', long. 88°40!', in E3

STREAMS TRIBUTARY TO LAKE SUPERIOR

Sturgeon River near Alston, Mich.

sec. 15, T. 50 N., R. 34 W., on right bank in

powerhouse of Upper Peninsula Power Co. at Prickett Dam, 3 miles upstream from Clear
Creek and 5 miles southeast of Alston.

Dralnage area.--346 sq mi.

Records avallable.--October 1347 to September 1951.

Gage .--Water-stage recorder.
by Corps of Engineers).

Elevation of gage is 670.3 It above mean sea level {levels

Extremes.--Maximum discharge during year, 5,000 c¢fs Apr. 29 (gage height, 51.12 ft); min-

Imun, 11 cfs Oet.
1947-51:

24 (gage helght, 43.02 ft), power-plant leakage.
Maximum discharge, that of Apr. 29, 1951; minimum, 7.9 cfs Oct. 24, 1948.

Remarks .--Records exceent except those below 100 cfs and those for period of shifting-
Flow regulated by power plant at station.

control, which are good.

Discharge., in cublc feet per second, water year October 1950 to September 1951

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 52 156 365 215 217 474 830| *4,370 401 940 331| 1,950
2 191 207 35T 27€ 194 449 780 | 1,190 201 780 290 B
3 184 207 385 726 162 446 €80| 3,560 456 835 289 1,460
4 176 182 *359 222 108 431 590| 2,650 730 554 198| 1,000
5 182 162 317 228 195 361 590| 2,040 612 558 160 910
6 188 167 318 248 211 426 826 1,630 475 550 267 546
7 145 172 322 162 205 408| 1,210| 1,300 435 554 279 568
8 54 172 348 229 144 428| 1,300 1,030 435] 1,060 273 485
9 175 195 324 212 140 386| 2,010 936 428| *1,070 281 554
10 *182 270 233 210 140 393| 2,570 741 300 s 293 489
11 178 207 365 212 156 386| 3,050 730 274 940 204 465
12 179 174 295 205 165 358| 2,970 635 265 705 180 *#492
13 220 174 293 201 140 348| 2,540 533 229 576 273 512
14 T7T 195 259 148 158 340| 1,880 473 228 421 282 680
15 57 192 277 232 *158 *339| 1,780 432 220 410 293 517
16 193 476 308 234 155 337 1,570 64€ 190 414 *294 501
17 183 788 215 *210 155 365 1,400 855 177 414 281 435
18 175 805 294 191 155 348| 1,300 805 218 424 185 421
19 179 755 287 191 155 368| 1,150 780 230 365 148 418
20 187 730 272 193 155 376 1,060 549 291 362 783 410
21 158 437 272 128 162 382 1,210 513 337 382 283 421
22 55 559 305 207 164 3z1| 1,210 428 662 407 294 285
23 176 481 245 211 164 330| 1,000 424 780 428 323 195
24 175! 292 232 192 222 266( 1,060 424 1,720 400 396 303
25 164 301 253 185 169 224 1,270 424| 2,170 362 307 320
26 165 400 225 211 317 279 1,430 428 2,010 372 226 469
27 208 396 263 173 330 382| 2,020 419| 2,330 410 284 877
28 142 367 268 122 393 393 3,550 21 B 410 287 1,330
29 74 306 250 219 - 414 4,730 428| 1,840 358 300 1,460
30 194 348 237 210 - 627 *4,760 421 1,210 38C 288 | 1,330
31 196 - 200 193 - 970, = *427 - 387 ,620 -
Totall 4,966| 10,273 8,917/ 6,296/ 5,193| 12,355| 52,326 33,642| 21,684 17,044| 10,672| 21,793
Mean 180 342 288 203 185 399| 1,744{ 1,085 723 550 344 726
Cfsm - - - - - - - - - - - -
In. - = - - - - - - - - - -
Calendar year 1850: Max 4,240 Min 46 Mean 443 Cfsm - In, -
Water year 1950-51: Max 4,780 Min 54 Mean 562 Cfsm - In.

* Discharge measurement made on this day.
Note.--Shifting-control method used May 14 to Sept., 30.
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Otter River near Elo, Mich.

39

Location.--Iat 46°52', long. 88°37', in sec. 34, T. 52 N., R. 34 W., on downstream side
of highway bridge 1% miles southeast of o0ld Elo school and 3 miles upstream from Otter
)

ke.

Drainage area.--175 sq mi.

Records available.--November 1942 to September 1951.

Gage.--Wire-weight gage read twice daily.

Average discharge.--9 years, 221 efs.

Extremes.--Maximum discharge during year, 4,040 cfs Apr. 29 (gage height, 12.98 £3);

Altitude of gage is 620 ft (by barometer).

minimum, 86 cfs Oct. 31, Nov. 1 (gage height, 3.30 ft); minimum gage-height, 2.96 ft
Aug. 15, 16.

1942-51:

Maximum discharge, 4,340 cfs May 10, 1950; maximum gage height, 13.30

£t Apr. 24, 1944, May 10, 1950; minimum discharge, 68 cfs Nov. 18, 1947 {discharge

measurement), but may have been less at other times during period of ice effect.

Minimum gage height, that of Aug. 15, 16, 1951.

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

Rating tables, water year 1950-51, except periocds of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

Oet. 1 to Apr. 9

Apr., 10 to Sept. 30

.3 86 2.9 88 9.0 1,460
.0 189 3.5 140 11.0 2,390
(o] 566 5.0 391 12 3,840
4] 1,080 7.0 860
10.0 1,800
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 126 86 155 125 100 230 560 2,220 229 285 i1cz2 470
2 106 118 150 125 100 225 450| 2,390 215 Z15 1C2 225
3 98 119 155 125 100 210 350 1,500 274 188 1c2 186
4 93 111 150 125 100 200 376 *935 256 238 <9 142
5 91 101 150 125 100 190 453 685 183 193 <8 130
[ 88 99 150 125 100 190 704 536 166 166 10. 126
7 101 128 145 125 100 185 930 *450 150 181 120 123
8 121 126 145 125 100 180 1,480 400 140 167 110 119
9 106 180 145 125 100 175 1,800 364 136 *147 106 116
10 98 182 145 125 100 170 2,220 310 132 137 100 120
11 96 143 140 125 100 185 2,170 283 127 128 101 132
12 93 111 140 125 100 160 2,220 247 133 122 €8 *132
13 91 131 135 125 100 160 2,120 229 131 121 £6 183
14 90 134 135 125 100 160 1,390 211 125 118 o4 150
15 88 128 135 *125 *100 *160 935 265 122 118 £3 140
16 90 589 130 1es 100 160 710 310 119 126 *¢3 139
17 90 £58 125 12s 105 160 536 292 125 120 7 126
18 88 483 125 130 105 165 536 256 140 118 101 119
19 88 347 125 130 105 165 480 227 128 115 €6 115
20 80 293 125 130 105 170 524 207 391 112 o4 111
21 88 257 125 125 105 175 710 197 536 116 1€3 116
22 91 216 120 120 105 180 860 173 536 111 166 115
23 91 1399 120 115 110 190 660 157 1,600 107 127 113
24 91 180 120 110 115 205 810 151 2,270 108 112 112
25 a8 145 120 110 120 220| 1,080 143| 77320 109 105 109
26 88 145 120 105 130 270 1,200 144 1,230 110 102 137
27 88 145 120 105 160 330 1,640 171 1,260 108 101 548
28 88 150 120 105 220 380 2,570 171 710 108 101 450
29 88 155 120 108 - 460 3,640 149 420 104 116 301
30 87 155 120 100 - *580| 2,220 141 329 102 117 265
31 a6 - 120 100 - 600 - %138 - 106 822 -
Total 2,904 5,994 4,130 3,715 3,085 7,170) 36,334| 14,052 14,443 4,280 3,868 5,350
Mean 94 200 133 120 110 231 1,211 453 481 137 125 178
Cfsm 0.537 1.14 0.760 0.686 0,628 1.32 6.92 2.59 2.75 0.783 0.714 1.02
In. 0.62 1.27 0.88 0.79 0.66 1.52 7.72 2.98 3,07 0.90 0.82 1.14
Calendar year 1950: Max 3,640 Min 82 Mean 266 cfsm 1.52 In. 20.64
Water year 1950-51: Max 3,640 Min 86 Mean 288 cfsm 1,85 In. 22.38

Peak discharge (base, 1
cfs (12.98 ft); May 2 (7 a.m.

256499 O - 53 -4 .

300 cfs).--Apr. 10 {6 a.m.) 2,390 cfs (11.02 ft); Apr, 29 (11 ajm.) 4,040
t

2,640 cfs (11.42 ft); June 24 (8 p.m.) 3,540 efs (12,50 ft).
* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 24 to Apr. 3.
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Sturgeon River near Arnheim, Mich.

Location.--Lat 46°56', long. 88°33!, in sec. 6, T. 52 N., R. 33 W., on right bank a quarter
of a mile downstream from Otter Lake, 3 miles northwest of Arnheim, and 82 miles north-
east of Pelkie.

Drainage area.--680 sq mi.

Records avallable,--November 1942 to September 1951.

Gage.--Staff gage read once dally. Datum of gage 1s 605.98 £t above mean sea level, datum
of 1929 (Corps of Engineers bench mark).

Average dlscharge.--9 years, 813 cfs.
Extremes.--Maximum discharge during year, 8,120 cfs Apr. 30 (gage height, 14.13 ft); mini-

Tm observed, 330 cfs Oct. 17, 25, 30 (gage height, 1.64 ft).

1942-51:

Maximum discharge, 8,920 cfs May 10, 1950; maximum gage height, 14.30 ft

May 10, 1950 (from graph based on gage readings), minimum discharge, 200 ofs Sept. 14,

1948 (gage height,

1.15 ft).

Remarks.--Records good except those above 5,000 cfs and those for periods of ice effect,

which are fair,

above Otter Lake during very high stages.

Records do not include overflow which leaves stream about 2 miles

This flow floods the flats to the north and

east of Sturgeon Rlver; 1t may pass directly into Portage Lake through Sturgeon Slough

or through Snake River.

Rating table, water year 1950-51, except periods of ice effect (gage

height, in feet, and discharge, 1n cubic feet per second)

(Rate of change in stage used as a factor Apr, 1-4, 6-20, 22,
Apr. 24 to May 11, June 24 to July 4, Sept. 2-5, 30)

1.6 320 11.0 3,690
4.0 930 13.0 4,940
7.0 1,910 14.2 8,240
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day Oct. Nov., Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 384 349 618 540 330 740| 1,760| 7,170 780| 2,120 558| 1,290
2 362 351 594 540 325 800 1,860 1,290 810 1 8§90 546 2,120
3 340 384 610 530 325 850 1,800 5,810 780 1,760 510 2,270
4 351 406 *610 520 325 900 1,680 5,040 900 1, 670 486 2,110
5 340 395 610 510 325 860 1,670 4,280 707 1,260 462 1,740
[ 351 395 605 510 325 830 1,920 3,720 720 1,140 439 1,470
7 351 384 600 510 325 810 2,440| *3,120 930 1,080 439 1,170
8 362 395 €600 510 325 810 3,160 2,610 840 990 474 1,080
9 330 428 600 498 325 800 4,040 2,200 810| *1,140 486 930
10 *340 462 600 498 320 800 4,810 1, 860 750 1,200 474 870
11 351 498 600 498 320 780 5,970 1,590 681 1,230 474 810
12 362 462 600 498 320 770 6,320 1,470 630 1,170 450 *810
13 362 450 600 486 320 750 6,580 1,320 630 1,050 428 810
14 351 462 S8z 474 *320 720 5,030 1,170 5486 990 A17 870
15 362 428 570 *462 325 *700 4,340 1,050 *522 840 439 930
16 340 450 546 474 325 670 3,890 990 510 735 *450 900
17 330 930 558 486 330 650 3,360 1,110 498 720 462 840
18 340 1,290 546 474 345 650 2,890 1,230 462 681 439 750
19 351 1,410 558 462 350 640 2,750 1,260 462 681 439 735
20 340 1,380 550 450 350 640 2,470 1,260 534 642 417 694
21 340 1,290 550 440 355 640 2,390 1,110 810 630 486 681
22 351 1,140 550 420 365 640 2,830 1,050 930 606 546 668
23 330 1,050 550 400 375 640 2,710 930 1,290 618 558 630
24 330 840 550 380 400 630 2,590 840 2,850 630 546 558
25 330 694 550 370 425 610 2,670 810 3,940 618 558 534
26 340 618| 550 360 455 600 2,930 780 4,360 606 558 582
27 540 630 550! 350 510 5941 3,340 780 4,580 582 486 780
28 351 630 550 340 620 630| 4,090 780 %,130 58z 486| 1,170
29 351 640 550 340 - 750 5,080 780 3,660 582 498 1,500
30 330 640 550 335 - 990 7,640 750 2,920 582 510 1,660
31 330] - 550 330 - 1,380 - 750 S 582 830 -
Totall 10,723 19,872 17,807} 13,995 10,060| 23,274(104,810( 64,920{ 42,972 29,607 15,151 31,962
Mean| 346 662 574 451 359 75 3,494 2,094 1,432 955 48 1,065
Cism 0,509 0.974 0.844 0.663 0.528 1.10 5.14 3.08 2,11 1.40 0.719 1.57
In. 0.59] 1.09 0.97 0.76 0.55 1.27 5.74] 3.55 2,35 1.61 0.83 1.75
Calendar year 1950: Max 3,930 Min 260 Mean 911 cfsm 1,34 In. 18.18
Water year 1950-51: Max 7,640 Min 320 Mean 1,055 Cfsm 1,55 In. 21,06

Peak discharge (base, 3
cfs (14,13 f£); June 27 (11 a.m,

4,580 cfs (12.40 ft).

300 cfs).--Apr. 13 (8 a.m,) 6,890 cfs (13,88 ft); Apr, 30 (7 p.m.) 8,120

* Discharge measurement made on bhis day.

Note.--Stage-dlscharge relation affected by ice Nov, 29-30, Dec, 3-13, Dec, 20 to Jan, 7, Jan, 21
to Mar, 26,



STREAMS TRIBUTARY TO LAKE MICHIGAN 41
Manistique River at Germfask, Mlch.

Location.--Lat 46°14'00", long. 85°55'40", in SEY sec. 4, T. 44 N., R. 13 W., on left bank
about 800 ft upstream from M-77 bridge, 1 mile south of Germfaclc 14 miles upstream
from Grays Creek, and at mile 62.5,

Drainage area.--341 sq ml.

Records avallable.--March 19328 to September 1951.

Gage ,--Water-stage recorder. Datum of gage is 662.4 ft above mean sea level (levels by
Michigan Department of Conservatlon). Prior to Dec. 14, 1938, staff gage at site
1,000 £t downstream, at different datum.

Average dlscharge.--13 years, 445 cfs,

Extremes.--Maximum discharge during year, 1,560 cfe Apr. 11 (gage height, 6.60 ft); mini-
Tum, 213 efs Aug. 20 (gage height, 142 ft).

1938- 51: Maximum discharge observed, 2,130 cfs Apr. 1, 1938 (gage helght, 8,50 ft,
slte and datum then in use); minimum, 144 cfs Oct. 3, 1948 (gage height, 0. 38 £E).

Remarks.--Records excellent except those for perlods of ice effect, which are fair. Some
— regulation during low flow by Manistique Lake.

Rating table, water year 1950-51, except periods of ice effect (gage
height, in feet, and discharege, in cubic feet per second)

1.4 213

2.0 324

4.0 830

6.6 1,560

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day| Oct. Nov. |, Dec, Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 364 386 450 390 280 522 893 802 510 314 386 398
2 354 375 440 330 270 510 TAT 802 522 304 ey 386
3 344 386 435 390 270 S22 774 802 560 294 247 364
4 344 386 410 380 270 510 830 802 599 36T 238 344
5 344 364 422 370 270 435 942 802 612 435 230 314
6 334 364 410 370 270 435 | 1,080 802 599 448 230 294
7 35T 354 410 350 270 448 1,110 802 573 485 238 294
8 386 *36L 422 350 260 448 | 1,200 774 535 626 247 284
9 410 386 460 360 260 448 1,340 72 510 TIZ 256 274
10 358 422 =5 370 260 448 | 1,510 680 485 626 256 265
11 386 422 *422 370 270 448 | *1,560 652 472 626 256 265
1z *364 410 422 360 290 435 | T,260 826 460 612 265 284
13 364 375 422 350 320 448 | 1,430 612 460 573 274 354
14 364 375 435 340 320 4481 1,370 *586 410 535 256 460
15 354 410 435 *340 320 435| 1,310 573 274 498 247 460
16 354 448 410 340 320 435| 1,230 612 265 *510 238 460
17 354 510 410 350 320 448 1,170 652 256 560 230 460
18 364 522 435 350 320 4481 1,090 652 *247 573 222 435
19 354 522 430 360 330 *448 | 1,000 626 24T 573 222 *422
20 354 522 430 360 340 448 942 599 334 548 213 422
21 344 510 420 340 *350 472 914 586 460 560 256 410
22 344 485 410 340 350 472 886 573 460 586 *324 422
23 354 472 400 340 360 485 886 560 435 573 334 460
24 364 410 400 350 380 435 886 548 435 548 314 472
25 364 460 400 350 400 435 858 535 422 522 274 472
26 375 450 400 350 420 410 830 535 398 485 265 485
27 375 450 390 330 450 0 830 548 398 472 314 586
28 398 450 390 310 485 435 830 560 375 460 324 652
29 410 472 380 300 - 510 802 560 354 435 314 666
30 410 448 380 300 - 612 802 535 334 410 304 693
31 398 - 380 300 - 666 - 522 - 398 344 -
Totall 11,380| 12,910| 12,895| 10,850 9,025 14,509 | 31,292 20,040 13,001 | 15,565 | 8,452 | 12,557
Mean 367 430 416 350 322 468 1,043 646 433 502 273 419
Crsm 1,08 1.26 1.22 1.03| 0.944 1.37 3,086 1.89 1.27 1.47| 0.801 1,23
In. 1.24 1.41 1.41 1.19 0.98 1.58 3.41 2.18 1.42 1.70 0.92 1,37
Calendar year 1950: Max 1,480 Min 185 Mean 488 Cfsm 1.43 In. 19.43
Water year 1950-51: Max 1,560 Min 213 Mean 473 Cfsm 1.39 In. 18.81

* Discharge measurement made on this day.
Note .--Stage-discharge relation affected by lece Nov, 26-28, Dec. 1, 2, Dec. 19 to Feb. 27.



42 STREAMS TRIBUTARY TO LAKE MICHIGAN
Duck Creek near Blaney, Mich.

Locatlon.--Lat 46°06'50", long. 86°04!'50", in SEL sec. 17, T. 43 N., R. 14 W., on right
bank 3 miles upstream from mouth and 7 mlles west of Blaney.

Drainage area.--92 sq mi, including area from which flow is diverted to Duck Creek from
als Teek and Marsh Creek (watershed indeterminate because of swamp3) .

Records available.--March 1938 to September 1951,

Gage.--Water-stage recorder., Altitude gf gage 1is 627 ft (from river-profile map). Prior
To May 9, 1939, staff gage at site 22 mlles downstream at different datum.

Average discharge.--13 years, 93.9 cfs.

Extremes.--Maximum discharge during year, 970 cfs Apr. 9 (gage height, 9.95 ft, from re-
goxésfgl);tcted gage-height graph); minimum, 8.5 cfs Oct. 21; (minimum gage height, 1.62 ft
Cct. .
1938~51: Maximum discharge observed, 1,740 cfs Apr. 26, 1939 (gage height, 11.70
ft, site and datum then in use); minimum, 4.0 cfs Sept. 7, 1947 (gage height, 1.45 ft).

Remarks.--Records good except those for periods of ice effect or doubtful gage-helght
record, which are fair. Records include flow from Walsh and Marsh Creeks which origi-
nates upstream from line between R. 14 W. and R. 15 W. and is diverted to Duck Creek
through drainage canal gbout 3 miles upstream from station.

Discharge, in cublc feet per second, water year October 1950 to September 1951

Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June Jily Aug. Sept.
1 11 19 29 23 19 37 300 152 34 26 59 89
2 10 18 29 23 kLl o 350 37 39 2 54 83
3 10 17 29 23 19 43 400 142 52 24 50 63
4 9.8 16 29 24 19 47 466 147 56 i 45 50
5 9.8 15 29 T 19 50 514 138 48 91 40 45
6 9.5 15 30 24 19 56 705 125 41 74 39 43
7 11 *14 3z 24 19 62 808 113 34 69 59 43
8 17 15 35 23 19 70 4780 98 30 83 66 39
9 15 19 38 22 19 76 d930 85 28 75 53 36
10 *12 2 20 19 84| *d3T0 73 2 87 47 37
11 12 21 37 19 19 90 das70 64 25 89 42 37
12 11 23 *36 I 19 94 dslo 56 23 77 41 37
13 11 14 36 19 19 96 dsz20 49 24 64 8 53
14 10 16 35 20 19 100 da760 45 22 56 35 66
15 9.8 19 34 20 20 100 das70 *40 21 53 33 57
16 9.8 35 32 *21 20 100 d580 75 2 64 31 50
17 10 52 31 21 21 100 ds510 96 18 *66 29 45
18 10 7] 29 21 22 100 *478 83 19 66 28 2
19 9.8 46 29 21 23 g8 454 73 *19 73 26 39
20 g.0 46 28 21 *25 *96 418 64 38 68 25 *37
21 8.5 40 27 21 25 94 382 59 84 83 38 37
22 5.8 40 27 21 25 88 346 49 5T 91 45 48
23 10 37 28 20 26 88 322 42 4z 79 *37 60
24 12 32 27 20 26 86 298 37 38 74 32 61
25 12 30 27 20 26 86 270 34 39 79 28 59
26 11 29 2 20 29 B84 248 34 35 75 29 67
27 16 28 26 20 35 90 227 39 40 95 34 156
28 26 29 25 19 35 98 202 43 34 8T 35 183
29 zz 29 24 19 - 115 183 37 30 79 32 192
30 21 29 19 - 150 165 32 28 71 32 212
31 20 - 24 19 - 200 B 31 - 66 60 -
Total] 385.8 814 930 650 624 2,718 15,176 2,289 1,018 2,169 1,248 2,088
Mean 12.4 27.1 30.0 21.0 22.3 87.7 506 73.8 33.9 70.0 40.3 68.9
Cfam - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950; Max 1,080 Min 6.3 Mean 88.3 Ccfsm = In. -
Water year 1950-51: Max 930 Min 8.5 Mean 82.4 Cfsm - In., -

* Discharge measurement made on this day.

d Doubtful gage-helght record; discharge estimated on basis of 1 discharge measurement, partially
reconstructed gage-helght graph, and records for nearby stations.

Note.--Stage-discharge relation affected by ice Nov. 24 to Apr, 3 (no gage-height record Jan. 5-15,
Jan. 31, Feb. 1, Mar, 11-19).



STREAMS TRIBUTARY TO LAKE MICHIGAN 43
Manistique River near Blaney, Mich.

Locatlon.--Lat 46°05'05", long. 86°03'35", in NE% sec, 33, T. 43 N., R. 14 ., 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 ares.--704 sq mi.
Records avallable.--March 1938 to September 1951.

Gage.--Water-stage recorder. Altitude of gage 1s 613 ft (from river-profile map). Prior
To July 24, 1933, chain gage on downstream side of bridge 40 £t upstream at same datum.

Average discharge.--13 years, 831 cfs.

Extremes.--Maximum discharge during year, 4,890 cfs Apr. 12 (gage height, 17.88 ft); mini-
mum, 429 cfs Oct., 6, 7, Aug. 20.

1938-51: Maximam discharge observed, 3,300 efs Apr. 1, 1938 (gage height, 12.42 ft);

minimum, 218 cfs Sept. 28 to Oct. 5, 1948; minimum gage height, 5.53 £t Oct. 3, 4, 1348,

Remarks.--Records good except those for period of ice effect, which are fair. Slight reg-
ulzation during summer low flow by Manistique Lake.

Rating table, water year 1950-51, except perilod of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)
(Shifting-control method used July 5 to Sept. 5)

6.9 410 14.0 2,340
8.0 627 17.0 3,770
11.0 1,320 17.9 4,890
Discharge, in cubic feet per second, water year October 1950 to September 1951
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 458 567 790 570 450 690 1,600 1,680 822 587 777 822
2 458 567 790 570 50 TeT| Z,000| TI,620 845 547 3% 799
3 458 567 790 570 450 740 2,250 1,590 891 527 €48 711
4 438 567 790 560 450 770 2,600 1,590 960 g2T 587 648
5 438 567 790 580 450 800 3,000 1,530 960 914 527 587
6 429 547 790 550 450 820 3,490 1,530 937 960 507 527
7 s} *¥547 790 540 450 850 3,850 1,470 914 960 567 497
8 497 527 790 510 450 860 4,150 1,380 845 1,080 587 477
9 527 587 790 500 450 880 | 4,400 1,300 799 1,150 567 458
10 *547 627 800 500 450 880 | *4,700 1,220 755 1,180 547 448
11 527 648 800 510 450 870 4,800 1,180 733 1,200 527 448
12 497 607 *800 520 460 870 | %,800| 1,100 711| TI,1I50 547 448
13 487 587 800 530 460 880 4,800 1,050 690 1,080 547 487
14 477 607 780 530 460 880 4,700 1,030 690 1,010 527 607
15 477 607 760 550 470 200 4,400 *983 607 937 497 €648
16 467 648 750 *550 480 900 4,150 1,050 497 937 487 648
17 467 799 730 560 480 900 3,770 1,220 477 *983 467 648
18 477 822 700 560 480 900 3,490 1,220 458 1,010 44€ 627
19 477 8ze 670 560 490 900} 3,180| 1,150 *Z 1,030 43€ 587
20 458 822 650 550 *500 *300 2,200 1,100 527 1,010 42¢ *587
21 458 799 640 530 520 880 2,660 1,050 799 1,010 487 567
22 448 777 630 510 530 870 2,460 1,010 799 1,100 587 587
23 458 755 620 500 540 870 2,380 960 755 1,080 *60T 648
24 477 740 610 480 560 870 2,300 914 711 1,030 567 669
25 487 720 580 480 570 880 2,180 868 755 1,030 527 690
26 487 740 570 470 600 880 | 2,020 845 733 960 507 690
27 507 740 560 460 640 900 1,940 868 733 960 527 1,080
28 567 760 550 460 660 960 1,880 891 711 937 567 1,300
29 587 760 550 460 - 1,050 1,800 891 648 891 567 1,350
30 58T 780 560 450 - 1,200 1,740 868 607 845 547 »
31 567 - 570 50 - | 1,400 - 822 - 822 627 -
Totall 15,139( 20,190 21,790 | 16,100 13,850 | 27,670 | 94,390 | 35,980 | 21,827 | 29,544 | 17,058 | 20,640
Mean 488 673 703 519 495 893 3,146 1,161 728 953 550 688
Cfsm 0.693 0.956 0.999 0.737 0.703 1.27 4.47 1.65 1.03 1.35 0.781 0.977
In. 0.80 1.07 1.15 0.85 0.73 1.46 4.99 1.90 1.15 1.56 0.90 1.09
Calendar year 1950: Max 5,690 Min 307 Mean 888 Cfsm 1,26 In, 17.13
Water year 1950-51: Max 4,800 Min 429 Mean 918 Cfam 1,30 In. 17.65

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 24 to Apr. 5.



44 STREAMS TRIBUTARY TO LAKE MICHIGAN
West Branch Manistique River near Manistique, Mich,
Location.--Lat 46°05'20", long. 86°09'40", in SEf sec. 27, T. 43 N., R 15 W., on left bank
300 Tt downstream from Stutts Creek and 10 miles northeast of Manlstigue.
Drainage area.--32C =g mi.
Recordc available.--April 1838 to September 1921,

Gage .--Water-stage recorder. Altitude of gage iz 628 £t (from river-profile map). Prior
To Apr. 14, 1839, chain gage at site 500 £t upstream at different datum.

Average discharge.--13 years, 416 cfs.

Extremes.--Maximum discharge during year, 4,130 cfs Apr. 14 (gage height, 11.83 ft); mini-
T am, 184 cfs Oet 4 (gage height, 1.94 ft).
1988-51: Maximum discharge, 5,300 cfs Apr. 29, 1939 (gage heisht, 12.9 ft); minimum,
71 cfs Oct. 3, 1948.

Remarks.--Records good except those for period of ice effect or shifting control, which
T are rair.

Rating table, water year 1950-51, except perlod of ice effect or shifti-g control
(gage height, in feet, and discharge, in cublc feet per second

1.9 119 7.0 1,410
2.5 206 10.0 2,710
4.0 538 12.0 4,230
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day Oct. Nov, Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 127 179 280 220 180 270 780| 1,260 381 348 359 293
2 129 178 280 z20 180 750 300 | 1,290 392 337 337 315
3 127 175 270 220 170 310 930 B 428 315 326 337
4 126 18T 260 220 170 330 990| 1,260 476 370 304 315
5 1% 183 260 220 170 360 1,110} 1,170 525 440 293 282
6 126 181 260 210 170 380| 1,320 1,110 564 488 282 272
7 136 178 260 210 170 3%0 | 1,800 1,020 577 525 293 256
8 144 *175 260 210 160 400 | 2,040 930 538 538 304 256
] 149 189 270 210 160 400 | 2,530 840 476 512 315 248
10 156 196 270 210 160 330| 3,350 754 440 §51 293 242
11 *156 211 270 210 160 330| 3,850 698 404 590 272 244
12 153 206 260 200 170 400| *3,760 842 381 580 272 242
13 151 208 *260 200 180 400| 3,940 590 370 538 262 262
14 148 254 250 200 180 410| 4,130 551 359 476 256 272
15 148 238 250 200 180 410| 3,850 525 359 440 242 282
16 145 248 250 200 180 410| 3,190 *577 337 452 240 282
17 148 282 240 *200 180 390} 2,650 816 315 *464 233 282
18 145 326 240 200 180 3%0| 2,200 816 304 476 228 272
19 145 348 240 200 180 330! 1,960 603 *30% 488 222 262
20 145 359 230 200 180 380| 1,720 577 370 464 217 *255
21 142 359 230 200 180 *360| 1,520 538 416 464 *235 250
22 142 337 230 190 *180 350| 1,380 512 416 500 244 254
23 148 348 230 190 190 350| 1,350 476 428 488 244 272
24 149 272 230 190 200 350| 1,290 440 440 464 240 282
25 153 280 230 190 210 380| 1,230 416 428 440 229 282
26 155 290 230 180 220 410 1,200 404 404 416 224 304
27 172 290 230 190 230 450| 1,170 416 418 428 228 348
28 176 290 230 130 250 470] 1,170 416 404 428 224 392
29 183 290 230 180 _ 520{ 1,170 416 392 428 220 416
30 186 290 220 180 - 6001 1,200 404 381 416 215 452
31 183] - 220 180 - 700 - 392 - 392 20 -
Totall 4,621 7,541 7,670 6,230 5,120} 12,440| 59,480| 21,749| 12,425| 14,266 8,093 8,724
Mean 149 251 247 201 183 401] 1,983 702 414 460 261 291
cfsm| 0.463] 0.780| 0.767| 0.624] 0,568 1.25 6.16 2.18 1.29 1,43 0.811| 0.904
In. 0.53 0.87 0.88 0.72 0.59 1.44 6.87 2.51 1.44 1.65 0.94 1.01
Calendar year 1950: Max 3,940 Min 114 Mean 433 cfsm 1.34 In. 18.25
Water year 1950-51: Max 4,130 Min 126 Mean ¢g1 Cfam 1.43 In. 19.45

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by 1ce Nov., 25 to Apr. 1. Shifting-control method used
Aug, 7 to Sept. 30.
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Manistique River near Manistique, Mich.

Location. --Lat 46°01'50", long. 86°09'40", in SEL sec. 15, T. 42 W., R. 15 W., on left
Tank 1 mile downstream from West Branch, € miles northeast of Manistique, and at
mile 19.5.

Drainage area.--1,100 sq mi, approximately.
Records available.--March 1938 to September 1951.

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 £t upstream at different datum.

Average discharge.--13 years, 1,344 cfs.

Extremes.--Maximum dizcharge during year, 9,980 cfs Apr. 14; (gage height, 11.50 ft); min-
o dally 530 ~fs Net.
1938-51: Maximum dlSv.ﬂal‘gE, 10,600 efs Apr. 27, 1939 (gage height, 1£.59 ft, pres-
ent site and datum): minimum, 288 cfs Oct. 4, 1948; minimum gage height, 1.01 £t Aug.
23, 1941.

Remarks.--Records excellent except those above 7,000 cfs, which are good, and those for
“periods of ice effeet or no gage-height record, which are fair. Slight regulation dur-
ing zummer low flow by Manistique Lake.

Revizions {water years).--W 1114: 1933(M).

Rating table, water year 1950-51, except perlod of lce effect (zage
height, in feet, and discharge, in cublc feet per second)

2.4 584 2.0 4,520
4.0 1,200 10.0 5,890
6.0 ,200 11.5 2,980
Discharge, 1n cublc feet per second, water year October 1950 to September 1951
Day Oct. Nov. Dec., Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 630 790 1,100 840 6860 910 2,500 3,280 1,280 1,000 1,160 1,120
2 630 790 TI,080 860 660 1,000| 2,900 T,280 1,320 940 1,00 1,240
k3 630 770 1,050 860 660 1,080 3,400 3,200( 1,370 920 1,000 1,200
4 810 780| 1,050 860 660 1,100| 3,800( 3,200| 1,520| 1,040 880 | 1,120
5 610 770 1,080 860 660 1,200 6,080 3,130 1,820 1,370 823 280
B 590 750 1,050 850 660 1,250 5,420 2,990 1,620 1,570 785 900
7 B30 *728 1,050 830 660 1,300 5,890 2,850 1,620 1,570 842 842
8 €90 710 1,050 80or 660 1,350 6,520 2,710 1,520 1,670 g20 785
g 710 7L7| 1,060 770 640 1,350 7,540 2,500 1,420 1,770 §20 766
10 *730 804 1,070 760 620 1,350 8,740 2,320 1,280 1,770 €80 128
11 720 861 1,070 760 600 1,350 | *9,670 2,080 1,200 1,870 €42 728
12 690 823 1,050 760 B00| 1,350 9,670 1,970 1,160| T,B70 823 728
13 6580 766| *1,050 780 600 1,350 9,670 1,870 1,120 1,720 804 T47
14 €60 785 1,080 780 600 1,400 9,980 1,770 1,120 1,570 785 861
15 B50 880 1,000 780 600 1,400 3,870| 1,670 1,080 1,420 747 1,000
16 650 920 1,000 770 620 1,450 8,740 *1,770 920 1,420 710 1,040
17 B850 1,080 970 770 620 1,450 7,830 2,020 861! *1,420 674 1,000
18 650 1,160 930 *770 620 1,450 6,750 2,080 823 1,470 656 960
19 €60 1,200 900 770 *640 1,450 6,080 2,020 *804 1,570 638 920
20 640 1,240 870 780 660 1,400 5,570 1,920 B8O 1,520 620 *880
21 640 1,200 870 780 690 1,350 5,140 1,820 1,160 1,520 656 861
22 €30 1,160 870 730 710| *1,300 4,520 1,720 1,280 1,670 785 880
23 650 1,160 870 710 710 1,300 4,210 1,570 1,240}- 1,670 *842 940
24 670 1,150 870 710 740 1,300 4,020 1,470 1,240 1,570 823 1,000
25 €80 1,150 870 710 740 1,300 3,930 1,420 1,240 1,520 766 1,040
26 680 1,150 810 700 760 1,300 3,760 1,370 1,240 1,470 728 1,080
27 720 1,150 790 700 810 1,300| 3,600 1,370 1,240 1,470 728 1,470
28 780 1,190 90| 690 880 1,400 3,440 1,420 1,200 1,420 766 1,920
29 810| 1,190 790 6880 T 1,700| 3,360| 1,420 1,120| 1,370 766 | 2,080
20 820 1,110 790 660 - 2,000 3,280 1,370 1,080 1,280 766 2,140
31 790| - 820 BEU]| - 2,300 - 1,320 - 1,200 823 =
Total] 20,980 28,964| 29,640 23,740) 18,740| 42,460|175,680] 64,90C| 36,578 45,630 | 25,038 | 31,956
Mean 677 965 956 766 €669 1,370 5,856 2,094 1,219 1,472 808 1,065
Cfsm 0.62 0.88 0.87 Q.70 2.81 1.25 5.32 1.90 1.11 1.34 0.73 0.97
In. 0.71 0.98 1.00 0.81 0.64 1.44 5.94 2.19 1.2% 1.54 0.84 1.08
Calendar year 1950: Max 9,360 Min 425 Mean 1,440 Cfsm 1.31 In. 17.75
Water year 1950-51: Max 9,980 Min 590 Mean 1,491 Cfsm 1,36 In. 18,41

* Discharge measurement made on this day.

Note,--No gage-height record Oet. 1 to Nov. 6; dlscharge estimated on basls of 1 discharse meas-
urement, weather records, adjacent record, and records for nearby stations. Stase-dlschavge rela-
tion affected by ice Nov. 24 to Apr. 4 (no gage-height record Feb., 9-12, Mar. 22-28).
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Indian River near Manistique, Mich.

Location.--Lat 45°59130", long. 886°17'15", in NE+ sec. 34, T. 42 N., R. 16 W., above
ndian Lake Qutlet, 2

Drainage area.--302 sg mi.

miles northwest of Manistique.

Records available.--March 1938 to September 1951.

Gage.--Water-stage recorder.
By Michigan Department of Conservation).

brides 30 ft downstream at same datum.
downstream read twice dally.

Average discharge.--13 years, 375 cfs.

Extremes.--Maximum discharge during year, 995 cfs
dally, 100 efs Nov. 13;
Indian Lake above gage

1938-51:

J.

Maximum discharge, 1,550 cfs June

minimum gage height, 2.

Datum of gage 1s 608.66 feet above mean sea level (levels
Prior to July 1942, chain gage on highway

fuxiliary staff gage on right bank 13 miles

Apr. 17 (gage height, 6.16 ft); minimum
53 ft Nov. 13 (ice Jam at ocutlet of

24, 1943 (gage height, 7.79 ft), from

rating curve extended above 660 cfs on basis of computation of flow over dam; minimum
daily, about 20 cfs Nov. 23, 1946 (caused by ice Jams at outlet of Iniian Lake); mini-
mum gage height, that of Nov, 13, 1950 {ice Jam at outlet of Indian Lake above gage).

Remarks.--Records good except those for periods of shifting control or n» gage-height
Indian Lake regulated by needles in gate section of rock-
filled timber dam 1% miles below gage.

record, which are fair.

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 232 288 308 311 300 290 520 760 518 410 521 397
2 244 282 318 318 300 350 540 60 i1z 528 397
3 248 274 316 318 300 350 800 760 513 412 518 397
4 232 274 318 313 300 350 540 760 504 442 505 397
5 225 274 313 311 300 350 660 760 500 450 488 397
[ 212 290 311 311 300 350 700 740 492 448 473 a0l
7 Z2E|  *274 326 313 300 350 720 720 492 446 484 387
8 232 2€2 336 309 290 350 760 720 477 465 492 387
9 226 288 326 304 230 350 780 706 477 457 488 376
10 320 280 319 302 290 350 800 686 477 457 468 369
11 *326 282 329 302 290 350 820 659 461 457 457 379
12 T3] 295 331 299 290 350 860 651 446 457 449 355
13 315 100 331 295 290 350 894 618 445 457 449 35
14 318 55| *334 295 290 350 938 62 435 453 446 390
15 306 290 334 295 290 350 940 596 423 438 450 390
15 306 290 334 297 290 350 950 *637 427 *168 442 394
17 306 271 337 304 290 350 *979 635 412 472 442 383
18 311 278 334 *297 290 350 35T 635 *401 468 435 387
19 301 281 329 295 290 350 951 632 394 461 435 *376
20 299 288 321 295 292 350 951 637 105 488 420 369
21 285 288 321 288 290 350 920 637 410 484 427 372
22 272 290 321 285 290 *360 880 618 410 500 425 383
23 285 318 324 BB *290 370 860 610 410 484 *420 383
24 285 328 324 286 290 390 840 596 410 500 412 378
25 280 335 326 288 290 400 840 582 410 522 412 376
26 269 342 349 286 290 420 820 562 410 522 401 362
27 280 310 290 290 440 820 551 410 530 379 435
28 285 323 330 + 290 290 460 800 555 410 530 394 352
29 285 311 321 295 - 170 760 538 410 530 390 408
30 285 311 316 300 - 480 760 521 410 530 372 435
31 285 - 313 300 - 500 - 508 - 526 -
Total] 8,602| 8,599 10,088, 9,279| 8,190( 11,580| 24,254{ 19,973| 13,318 14,654 | 13,816 | 11,638
Mean 277 287 325 299 292 374 808 644 444 473 446 388
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max 921 Min 100 Mean 370 Cfsm 1.23 In. 16.70
Water year 1950-51: Max 979 Min 100 Mean 422 Cfsm 1,40 In. 19,00

* Discharge measurement made on this day.

Note.--No gage-height record at recorder Jan. 31 to Apr. 12, Apr. 21 to May 8, Aug. 22; no gage-
heIght record at auxiliary gage June 21 to July 1, doubtful gage-height record Apr. 15, 16, May 17,
18; discharge estimated on basis of adjacent record, gage helghts at elther the lake or dam, weather

records, and records for nearby stations.

Shifting-control method used Oct. 10 to Jan. 30.
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Sturgeon River near St. Jacques, Mich.

Location.--Lat 45°59'15", long. 86°40140", in SWiSWi sec. 84, T. 42 N., R, 19 W., on
T bank 3 miles downstream from Eighteen Mile Creek and 7 miles rortheast of
St. Jacques.
Drainage area.--167 sq mi.
Records avallable.--September 1950 to November 1951 (discontinued).
Uage.--Water-stage recorder. Altitude of gage 1s 670 f't (by barometer).
Txtremes.--1950: Maximum discharge during September, 72 cfs Sept. 28, 20 (gage height
X 19§8}é1min§lmum, 4Ddcfsthpt. 7 (gage helght, 2.14 ft). )
-51: aximum discharge during water year, 1,900 cfs S 2
£t); minimin, 83 efs Oct. 1o (gage height. o 94 Ft) Apr. 19 (zage hetent, 7.20
1951: Maximum discharge during perlod October to November, 930 c¢fs Oct. 23 (gage
height, 5.24 ft); minimum, 146 cfs Oct. 15, 15 (gage height, 2,77 rt).
Remarks.--Records good except those for perlods of ice effect or doubtful sage-helght
Téctord, which are fair.

Discharge, in cubic feet per second, 1950-51

1950
Date Discharge|| Date Dischargel|l Date Discharge " Date Discharge|| Date Discharge
Sept. 1 48 Sept., 7 40 LSept.lS 47 ISept.19 56 iSept. 25 80
2 43 8 40 14 51 20| *62 26 60
3 44 9 42 15 52 21 62 27 60
4 43 10 43 16 52 22 63 28 63
5 42 11 43 17 51 23 64 29 58
[ 40 2 44 18 51 24 60 30 70
Total..... 1,562
Mean. . 52.1
# Discharge measurement made on this day.
1950-51
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 69 as2 120 90 5 120 425 365 186 149 222 297
2 70 478 T20 BY 75 120 450 329 220 140 197 265
3 69 d7e 120 85 75 120 475 323 309 T4%- 184 222
n 68 a74 120 es 75 120 496 314 368 380 162 184
5 88 ar2 120 es 75 115 545 289 329 432 144 162
6 69 *d72 115 8s 75 110 668 265 286 332 142 151
7 85 72 115 85 75 110 772 245 242 284 184 149
8 dg8 72 115 80 75 100 910 225 206 32 179 135
g *d72 *106 110 80 75 100 | *1,260 208 182 300 164 129
10 €9 125 110 80 80 100 | *1,480 193 206 401 149 135
11 64 118 110 80 80 100 | 1,480 177 177 377 142 153
1z Tz 115 110 80 80 100 1,530 166 162 303 142 153
13 64 110 105 80 80 100 | *1,840 153 204 248 d127 252
12 €6 110 *105 75 80 100 B 144 199 213 dl14 240
15 €9 110 105 75 80 00| 1,380 138 182 190 d110; d2l1
16 69 120 105 75 80 95 | *1,080 434 182 275 4106 1  d190
17 78 130 100 70 80 ES #890 *512 140 262 4102 | dlee
18 77 140 100 *T0 80 95 738 20T 138 225 ¢ge| d151
19 76 150 95 70 80 95 *668 329 140 22 @92 | di35
20 76 *T50 90 70 80 95 632 281 *199 197 *c83 | dlz2s
21 74 140 90 70 80 95 580 265 230 312 104 [ #1114
22 76 130 90 75 80 *95 562 225 211 320 106 155
23 480 120 90 75 *80 95 528 199 186 258 92 188
o1 Q83 12 90 75 80 100 495 177 173 235 83 193
55 ass 120 90 75 80 105 480 164 171 262 76 179
26 dse 115 90 75 90 110 432 162 184 *#262 74 208
27 *deg 110 90 75 100 120 416 173 240 432 7z 480
28 4es 110 90 75 110 140 432 184 204 416 76 75z
59 d8s 115 90 75 - 160 432 173 173 326 76 416
30 dee 115 90 75 - 220 401 160 155 281 77 401
31 ass - 90 75 - 360 B 160 - 255 197 -
Total 2,349 | 3,277 | 3,180 2,405 | 2,255 | 3,690 | 24,108) 7,533] 6,164| 8,751 | 3,878 | 6,403
Mean| 75.8 109 103 77.8 80.5 119 804 243 205 282 125 213
Cfsm| 0.454 | 0.653 | 0.617 | 0.465 | 0.482 | 0,713 4.81 1.48 1.23 1.69( 0,749 | 1.28
In. 0.52 0.73 0.71 0,54 0.50 0.82 5.37 1.68 1.37 1.95 0.86 | 1.43
Calendar year 1950: Max - Min - Mean - cfsm - In. -
Water year 1950-51: Max 1,840 Min 64 Mean 203 cfsm 1.22 In. 16.48

* Discharge measurement made on this day.

d Doubtful gage-~height record; discharge estimated from reconstricted gage-height graph based on
recorder graph, weather records and records for nearby stations.

Note.--Stage-discharge relation affected by ice Nov. 12 to Apr, 3 (no gage-height record Jan. 30
to Feb. 1, Feb. 15-22),

1951
Day | Oct. | Nov. ||Day |[Oet. |Nov. ||Day | Oct. { Nov. [[Day [Oct. |Nov, ||Day Oct. | Nov.
1| 380 350 7 238 - 13| 184 - 19 31z - 25 598
2 {347 314 8 218 - 14 1d153 - 2 294 - 26 512 ~
31320 270 9 202 - 15{*148 - 21 306 - 2 41€ -
4 | 384 | 25§ 10 | 180 | - 16| 149 - 2] €99 | - 28 359 ~
5 je8s [*22 11 179 - 17 | 164 - 23 890 - 29 328 ~
& ]| 265 - 12 171 - 18| 213 - 24 702 - 30 303 ~
31 356 | ~
Total.. e bt .. e i e, 10,245
Mean. . 330

+ Discharwe measurement made on this day.
d Doubtful gage-height record, discharge estimated from reconstructed gage-height
graph based on recorder graph, weather records, and records for nearby stations.



43 STREAMS TRIBUTARY TO LAKE MICHIGAN
Escunaba River at Cornell, Mich.

Location,--Iat 45°54140", long. 87°12!50", in sec. 32. T. 41 N., R, 24 W., on right
Tank ¢ mile northeast of Cornell, % mile downstream from Bob's Creek, and about 15
miles upstream from mouth.

Dralnage area.--870 sq mi.

Records avallable.--August 1903 to Jeptember 1915 (fragmentary), October 1950 to Septem-
€T . Published as "near Escanaba" 1903-15.

Gage.--Water-stage recorder. Altltude of gage is 760 ft (by barometer). August 1903 to
“September 1915, chain gage at site 11 miles downstream at different dztum.

Extremes.--Maximum discharge during year, 9,250 cfs Apr. 13 (gage-helght, 4.67 ft); mini-
rémml\,I 94 igs Nov. 12 (gage-height, 1.16 ft), but may have been less during period Oct. 1
0 Nov.

Remarks.--Records good except those for the perlods of ice effect or no gage-height rec-
ord, which are falr. Flow regulated by Boney Falls Power Plant about 8 miles above

gage.
Discharge, in cubic feet per second, water year October 1950 to September 1951
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 €00 380 330 460 1,400 5,860; 1,000| 2,270 1,250f 1,550
2 700 420 370 460 3 S 1,200 1,800} 1,080} 1,500
3 320 320 450 360 480 1,800 4,950| 2,010| 1,340 966 | 1,500
4 100 30 33 470| 2,000| 4,460 2,820| 2,680 991 1,400
5 500 430 320 460| 2,400 3,850 2,570| 3,360 g42| 1,300
430

6 540 430 370 520 2,760| 3,270 2,190 3,220 586 | 1,200
7 560 360 360 540| 3,280 2,650 1,670| 2,620 988 | 1,050
8 350 550 390 350 530| 4,370| 2,160{ 1,380 2,480| 1,150 950
9 350 400 360 510 *5,350] 1,760] 1,140 2,440 1,080 800
10 (*) 430 390 380 510| €,220] 1,570 955| 2,490 990 830
11 h 430 450 390 340 4701 6,960 1,360 680 2,070 855 900
i 250 540 390 360 430| 7,800 1,320| 1,0I0| 1,680 533 950
13 0| 530 390 370 520| *8,760| 1,150 794| 1,300 632 1,000
14 560 *530 360 380 510 B 1,090 795 1,100 699| 1,000
15 380 550 350 380 470| *€,770 990 789 831 6811 1,050
16 410 530 380 390 470! 5,880 1,790 8z7| 1,140 649 1,050
17 670 440 370 410 480| *5,180| ¥2,390 808| 1,420 654 *1,050
8 [P 370 680 440 360 360 400| 4,540| 2,340| 1,080| *1,160 552 1,040
19 420 530 *370 390 440| *3,830| 2,020| 1,660 1,250 471 934
20 €80 530 360 410 500| 3,450 1,810| *1,540 026 *580 840
21 730 540 370! 390 450! 3,300| 1,500{ 1,840] 1,360 750 780
22 50 550 270 390 430| 3,330 1,630| 1,960] 1,910 950 869
23 500 540 350 380 *460( 3,170 1,320| 1,740 ,£80 900 818
24 400 560 340 *370 420| 3,130| 1,080| 1,510f 1,€10 800 661
25 | 690 400 340 340 420| 3,170| 1,070| 2,180| 1,340 520 1,030
26 430 380 350 350 370 3,290 992 3,190 1,280 520| 1,040
27 440 400 370 380 50| 3,430 842| 4,500| 2,550 520| 1,780
28 100 510 420 340 400 480] 4,150 7€5| 1Z,500| 2,680 600} 2,340
29 590 450 330 - 700 5,190 1,110 4,040( 2,C30 760 | 2,550
30 510 380 350 - 1,200| 5,780 991 3,000| 1,690| 1,000| 2,560
31 - 450 350 - 1,300 - 704 - 1,640 1,450 -
Total] 11,300 14,590| 15,090| 11,560 10,320 16,310|129,870| 64,304| 55,478 57,627 | 24,879 | 36,322
Mean 365 486 487 373 369 52 4,329] 2,074 1,849 1,858 803 | 1,211
cfsm{ 0.420 0.589| 0,560 0.429| 0.424] 0.605 4.98 2.38 2.13 2.14| 0.923 1.39
In. 0.48) 0.62 0,65 0.49 0.44 0.70 5,56 2.74 2.38 2.47 1.06 1.55
Calendar year 1950: Max - Min - Mean - cfsm - In. -
Water year 1950-51: Max 8,760 Min 250 Mean 1,226 Cfsm 1.41 In. 19.14

* Discharge measurement made on this day.

Note.--No gage-height record Oct. 1 to Nov. 10, Aug. 20 to Sept. 17; discharge estimated on basis
of KW output of Boney Falls power plant, weather records, and comparison with nearby stations,
Stage-discharge relation affected by ice Nov, 11 to Apr. 6.



STREAMS TRIBUTARY TO LAKE MICHIGAN 49
Iron River at Caspian, Mich.

Location. —-Lat 46°03'31", long. 88°37'38", on line betwsen SE} and SWi sec. 1, T. 42 N.
R. 35 W., at county hlvl*way bridge in Caspian, 5.. miles upstream from mouth

Drainaze area.--84 sq mi.
Records available.--March 1948 to September 1951.

Gage.--Wire-welsht gagze read twice daily. Altituds of zace is 1,450 £t (from topographic
— map)

Extremes.--Maximum discharge observed durini year, 695 cfs Apr. 8 (gage height, 8.03 ft);
mInimun observed, 44 cf3 Mar, 17 (gage heizht, 3.74 ft).
1948-51: Maximum dlachar’ga observed, that of Apr. 8, 1951; minimum observed, 32
ofs Juns 12, 1949 (gaze heisht, 3.47 ft)

Remarks.--Records szood except those for periods of ice effect, which are fair. Flow regu-
—Tat=d by ground water pumped from minss.

Rating tables, water year 1950-51, except perlods of 1ce effect
(gage height, 1n feet, and discharge, 1n cublc feet per second)

Oct. 1 to Apr. 12 Apr. 13 to Sept. 30

38 47 6.0 268 4.1 68 6.5 330

4.0 61 7.0 420 4.5 98 7.0 420

5.0 158 8.0 680 5.0 140 8.0 680

6.0 255
Discharge, in cublc feet per second, water year October 1950 to September 1951

Day Oct., Nov, Dec, Jan, Feb. Mar, Apr. May June July Aug, Sept.
1 52 51 &8 60 *54 70 104 200 114 114 380 145
2 52 *55 *56 58 52 68 99 170 110 110 82 128
3 52 56 59 *60 52 68 98 160 240 *122 85 104
4 S0 56 58 62 52 66 108 150 210 170 82 92
5 52 57 60 60 50 66 133 130 160 145 80 *85
6 49 58 60 62 52 66 169 122 130 118 94 84
7 52 &8 60 62 54 64 303 114 114 205 *32 83
8 55 &8 €0 62 54 61 665 106 *104 538 89 81
9 51 59 €0 62 52 64 620 103 96 345 88 82
10 51 59 60 60 2 62 650 100 gz 205 85 91
11 49 &5 58 €0 50 58 *665 97 87 155 85 88
12 49 52 60 60 52 56 880 92 87 130 84 91
13 49 53 €60 60 52 54 835 87 82 114 80 92
14 51 55 €2 60 54 56 478 88 79 110 8z 85
15 49 56 62 60 54 58 360 83 76 101 80 80
16 52 112 62 60 54 60 270 80 73 1086 77 79
17 54 87 60 60 53 56 218 72 72 104 80 79
18 53 86 60 58 52 51 200 176 77 101 80 77
13 52 78 62 58 54 58 180 114 77 95 82 76
20 51 72 62 58 53 56 170 103 105 90 82 73
21 49 70 62 58 53 54 175 96 95 98 98 80
22 49 74 62 58 52 55 180 gz 89 95 g2 80
23 49 7] 62 58 52 58 175 92 99 87 80 78
24 sl 74 62 &8 54 65 200 83 170 84 76 79
25 49 95 60 &8 &8 68 200 79 165 88 73 79
26 48 83 60 &8 *95 68 185 386 262 80 72 85
27 48 75 60 54 74 *68 200 114 345 £ 69 240
28 51 72 60 56 70 70 270 110 270 155 72 195
29 52 69 60 58 - 148 322 101 170 122 85 155
30 51 60 60 58 - 128 255 88 140 106 84 155
31 49 - 60 54 - 127 - 108 - 95 155 -
Tota: 1,571 2,026 1,867 1,826 1,560 2,125 8,977 3,354 3,990 4,077 2,635 3,019
Mean §0.7 67.5 60.2 58.9 55.7 68.5 299 108 133 132 85.0 101
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max 650 Min 42 Mean 84.1 Cfem - In. -
Water year 1950-51: Max 680 Min 48 Mean 101 Cfsm - In. -

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 5, Dec, 8 to Feb., 16, Feb. 23 to Mar, 1, Mar.
4,76, 7, 9-13, 21.




50 STREAMS TRIBUTARY TO LAKE MICHIGAN
Brule River near Florence, Wis.

Location.--Iat 45°57!, long. 88°16', in sec. 11, T. 41 N., K. 32 W. Michigan meridian,
o Teft bank 40 £t upstream from county bridge, 1 mile upstream from Paint River,
S% miles north of Florence, and 6 miles upstream from confluence with Michigamme River.

Dralnage area.--380 sq mi.
Records available.--January 1914 to Fehruary 1218, June 1944 to September 1951.

Gage.--Water-stage recorder, Altitude of gage is 1,200 £t (from topographle map). Prior
To Aug. 29, 1944, staff or chain gage at bridge 40 ft downstream.

Average dlscharge.--8 years (1915, 1945-51), 329 cfs.

tremes.--Maximum discharge during year, 2,290 cfs Apr. 13 (gage height, 4.82 ft); maxi-
Tum gage height, 6.61 ft Nov. 13 (ice jam); minimum observed, 156 cfs Jan. 31 (dis-
charge measurement).
1914-16, 1944-51: Maximum discharge, 2,480 cfs June Z6, 1946 (gage helght, 4.93 ft);
maximum gage helght, 7.25 ft Mar, 20, 1945 (ice jam); minimum discharge, 155 cfs Aug.
16, 22, 1949; minimum gage height, 1.86 ft Aug. 27, Sept. 13, 1948.

Remarks . --Records excellent except those for perlod of shifting control, which are good,
3nd those for period of ice effect, which are fair, Flow not adjusted for ground water
pumped from mines at Iron River.

Rating table, water year 1950-51, except period of ice effect and shiftirg control
gage helght, in feet, and discharge, in cubic feet per second

1.8 159 3.0 725
2,0 211 4.0 1,470
2,5 420 5.0 2,550
Discharge, in cublec feet per second, water year October 1950 to September 1951
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 208 230 *250 260, 160 410 720 1,040 517 541 395 797
2 208 254 255 *260 160 440 600 853 662 487 380 647
z 205 254 260 255 160 450 550 764 965 *499 361 23
4 *203 250 250 255 160 420 4680, 680( 1,000 874 346 453
5 205 240 240 250 160 400 181 621 825 818 323 *410
€ 203 237 240 235 160 400 628 559 673 660 370 385
7 211 237 250 230 160 380 834 511 *589 673 *42 370
8 227 237 260 230 160 370| 1,540 470 517 881 395 351
g 224 258 250 235 160 3601 1,890 442 464 985 361 342
10 214 247 250 230 160 350 | *2,000 410 442 839 337 361
11 211 230 245 225 165 350| 2,050 390 405 686 332 380
12 211 225 245 220 185 340| 2,110 380 390 583 328 385
3 208 230 245 220 165 330] 2,290 361 395 511 323 464
14 205 240 245 220 165 330| 2,050 346 385 458 319 420
& 208 260)] 240 215 165 320| 1,600 342 346 420 302 380
16 221 300 240 215 170 320| 1,270 918 332 458 302 365
17 250 340 240 210 175 320| 1,000] 1,190 319 453 346 351
18 240 350! 245 210 180 320 8s1| 1,000 337 415 361 337
19 230 320 245 200 180 310 811 770 351 385 342 323
20 224 310 245 195 185 310 758 640 547 361 332 319
21 217 300 250 190 180 310 744 559 595 431 405 332
22 221 320 250 185 195 310 706 499 523 431 400 365
23 237 230 250 180 210 320 738 448 487 385 361 356
24 233 270 250 180 240 320 784 410 608 356 328 346
25 230 230 245 180 270 310 811 380 744 346 310 337
26 230 240 250 175 320 320 804 405 751 415 297 408
2 250 250 250 170 *350 340 825 517 1,150 762 297 874
28 258) 250) 250 160 380 380| 1,000 535/ 1,070 744 284 874
29 247 250 255 160 - #4701 1,190 481 804 £77 337 718
30 *237 250 255 160 - 620 1,190 420 628 481 351 628
31 233 - 260 *160 - 800 - 436 - 431 677 -
Totall 6,907 7,839 7,705 6,470 5,470f 11,730| 33,315| 17,777 17,801| 17,326 11,028 13,601
Mean 223| 263| 249 209 195 378/ 1,110 573 593 €59 356 453
Cfsm| 0,587 0.697 0.655] 0,550/ 0.513| 0.995 2.92 1.51 1.56 1.47| 0.937 1.19
In. 0.69 0.77 0,76 0,83 0.53 1.15 3.26 1.74 1.74 1.70 1.08 1.33
Calendar year 1950: Max 2,230 Min 185 Mean 339 cfsm 0,892 In. 12.11
Water year 1950-51: Max 2,290 Min 160 Mean 430 Cfsm 1.13 In. 15.37

Peak discharge (base, 800 efs).--Mar, 31 (time and dlscharge unknown); Apr. 13 (4 p.m,) 2,290 efs
(4,82 Tt); Apr. 30 (3 a.m.) 1,230 cfs (3.71 ft); May 17 §4 a,m,) 1,230 cfs (3.71 f':%; June 3 (10 pau)
1,040 cfs (3.43 ft); June 27 (2 p.m.) 1,190 cfs (3.65 ft); July 4 (6 p.m,) 916 cfs (3.28 ft); July 9
(3 a.m.) 965 efs (3.35 ft); July 27 (6 p.m.) 839 efs (3.17 £t); Sept. 1 (10 a.m.) 825 cfs (3.15 ft);
Sept. 28 (2 p.m.) 930 cfs (3.30 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 11 to Apr. 4. Shifting-con%rol method used
Qet, 1 to Nov. 10,




STREAMS TRIBUTARY TO LAKE MICHIGAN 51
Paint River at Crystal Falls, WMich.
Location.--Lat 46°07!, long. 88°20!', in sec. 20, T. 43 N,, R. 32 W., on right bank 150 ft
below municipal power plant at Crystal Falls and 13 miles upstream from mouth.
Drainage area.--616 sq mi.
Records avallable.--August 1944 to September 1951,

Gage.--Water-stage recorder. Datum of gage is 1,306.1 £t above mean sea level. (Wisconsin-
Michigan Power Co. bench mark.

Average discharge.--7 years (1944-51), 546 cfs,
Extremes.--Maximum discharge during year, 6,900 cfs Apr. 11 (gage height, 7.85 ft); mini-
mam, 22 cfs Oct. 29 (gage height, 1,15 £t); minimum daily, 154 cfs Oct. 29.
1944-51: Maximum discharge, 7,400 cfs May 7, 1950 (gage height, 8.10 ft); minimum,
7.7 cfs Sept. 17, 1950 (gage height, 0.89 ft¥; minimum daily, 81 cfs Nov. 1, 1947,

Remarks.--Records excellent except those for period of ice effect, which are good. Dilurnal
TTuctuation caused by power plant immediately above station.

Revisions (water years).--W 1174: 1947(m), 1948(m).

Rating table, water year 1950-51, except period of ice effect
(gage height, in feet, and discharge in cubic feet per second)

1.8 140 .0 1,630 )
2.0 202 5.0 2,760
2.5 416 7.0 5,660
3.0 750
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 224 244 *341 316 *250 545 885| 4,910 765| 1,530 619 [ 1,900
2 220 294 380 326 250 500 848 | 3,720 936 1,200 563 | 1,880
3 220 314 400 *320 250 500 810| 2,960| 1,530| 1,000 563 1,630
4 224 312 395 302 255 468 Blo| 2,390 1,780| 1,220 525 | 1,390
5 220 301 380 298 260 474 836 | 1,880| 1,530| 1,280 474 | 1,150
6 165 304 374 294 260 487| 1,020| 1,530| 1,200| 1,060| *489 916
7 233 292 380 291 260 506 1,290| 1,280 *977| 1,050 572 795
8 256 292 369 282 260 493| 2,120| 1,090 815| 1,580 585 682
9 267 306 380 285 255 500| 3,160 972 705 | 1,880 592 612
10 274 324 390 284 250 462 | *4,380 870 612| 1,780 551 633
11 263 261 385 282 250 445| 5,120 765 5651 1,480 519 690
2 254 274 374 283 255 429| 5,210 676 532| 1,240 487 720
13 248 293 374 280 260 416| 5,210 640 512 996 474 735
14 256 280 364 273 260 400| 4,610 619 493 802 428 720
15 248 332 364 274 265 406 | 3,780 585 451 675 416 690
16 260 400 346 280 270 395| 2,960 744 416 712 403 661
17 259 726 341 285 275 385| 2,390| 1,100 385 802 395 647
18 263 720 336 278 280 344| 2,100| 1,090 100 729 116 626
19 261 698 327 280 288 374| 1,880 988 416 654 411 578
20 260 619 336 296 288 331| 1,630 878 538 640 433 545
21 245 506 332 314 281 371 1,630 788 646 540 563 572
2 251 551 332 306 284 3441 1,730 630 647 698 633 735
23 264 525 350 284 272 323| 1,580 640 698 640 612 682
24 273 364 359 269 291 337, 1,630 585 | 1,020 605 565 661
25 261 310 341 270 297 336 1,780 534| 2,180 572 506 626
26 262 346 325 265 *339 322 | 1,940 549| 2,720 578 428 709
27 302 350 326 260 434 317| 2,360 707 3,630 942 411| 1,700
28 354 346 314 260 578 369 | 3,400 810| 3,770| 1,240 416 | 2,450
29 #1524 341 320 260 = 581 | 4,700 750{ 2,810 1,050 493 | 2,330
30 z69 341 324 260 - 893 | *5,300 668 1,960 824 545 | 2,000
31 259 - 323 260 - S24 = 661 - 690 | 1,050 -
Totall 7,769{ 11,566| 10,982| 8,817 8,017| 13,976 77,099 37,069 | 35,639 | 30,789 | 16,137 | 30,665
Mean 251 386 354 284 286 451 2,570{ 1,196 1,188 993 52 1,022
Cfsm| ©0.407| 0.627| 0.575| 0.461| 0.464| 0,732 4.17 1.94 1.93 1,61 | 0.845 1.66
In. 0.47 0.70 0.66 0.53 0.48 0.84 4.65 2.24 2.15 1.86 0.97 1.85
Calendar year 1950: Max 6,900 Min 154 Mean 608 cfsm 0.987 1In. 13.41

Water year 1950-5

i Max 5,300 Min 154 Mean 7830 Cfsm 1.28 In. 17.40

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Jan. 25 to Feb. 18.




52 STREAMS TRIBUTARY TO LAKE MICHIGAN
Michigamme River near Crystal Falls, Mich.

Location.--Lat 46°07!, long. 88°13!', in sec. 20, T. 43 N., R. 31 W., on right bank, 5 miles
downstream from Way Dam, 6 miles east of Crystal Falls, and 16 miles upstream from con-
fluence with Brule River.

Drainage area.--670 sq mi.

Records available.--August 1944 to September 1951.

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

Average discharge,--7 years, 673 cfs.

Extremes.~--Maximum discharge during year, 5,590 cfs May 5 (gage height, 9.45 ft); minimum,
cf's Nov. 26 (gage height, 1.33 ft); minimum daily, 71 cfs Nov. 26 (gage helght, 1.34

1944-51: Maximum discharge, 5,590 cfs May 13, 1950, and May 5, 1951; minimum, 69 cfs
Jan. 14, 1950; minimum daily, that of Nov. £6, 1950.

Remarks.--Records excellent. Flow regulated by Way Reservolr and power plant.

Rating table, water year 1950-51 (gage height, in feet,
and discharge, in cubic feet per second)

1.3 69 2.5 179 5.0 1,170

1.5 77 3.0 290 7.0 2,660

2.0 107 4.0 635 9.4 5,590

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.,
1 80 368 755 730 680 570 930| 4,440 830{ 2,230 648 755
2 393 455 755 730 80 570 930| 4,820| 1,090| *T,830 705 755
3 430 448 755 *730 590 570 930| 3,540 1,440| 1,69 705| 1,340
4 451 231 730 730 590 570 884| 4,720 1,260| 1,760 705 | *1,560
s i3 88 730 730 590 570 658| 5,590| 1,290 1,910 680 | 1,320
6 438 390 755 730 590 635 680| 5,140| 1,050| 1,580 #6853 | 1,007
7 232 454 755 730 570 635 705| 3,600 #780| 1,520 730| 1,160
8 79| 430 755 730 570 635 780| 1,880 780| 1,720 705 952
9 383 460 755 730 570 635 830{ 1,690 780{ 1,720 705 755
10 445 450 414 705 590 635 905| 1,660 755| 1,910 705 755
11 445 232 493 632 590 635 930 1,69 690| 1,630 705 830
12 443 79 755 705 590 635 960| 1,400 730| 1,290 705 904
13 289 332 755 705 570 635| 1,320 805 730 1,130 705 | 1,140
14 226 252 755 705 570 635| 1,970 981 730 755 705 | 1,140
15 2 448 652 705 570 635| 2,660| 1,090 730 761 730| 1,140
16 383 441 755 705 570 635| 2,660 1,440 730| 1,150 705 | 1,110
17 128 264 755 705 570 635| 2,660 1,520 705 990 730| 1,110
18 378 140 544 705 570 635| 2,550] 1,600 755 763 705| 1,110
19 429 86 <606 705 570 612| 1,870 1,320 755 905 705 932
20 133 417 730 705 570 el2| 1,590 1,320 730 830 705 730
21 170 303 730 705 570 12| 1,180} 1,320 730 780 730 903
22 80 470 730 680 570 612 537 962 705 780 730| 1,110
23 80 463 730 705 570 612 441 780 538 960 730 715
24 79 465 730 705 570 612 449 780 507 780 730 | 1,110
25 193 205 730 680 570 612 483 780] 2,060 755 485 797
26 181 71 730 705 *570 612 459 960| 3,030 755 462 1,110
2 414 344 730 680 570 612 458 990! 3,460| 1,160 705 | 1,140
28 127 618 730 705 570 612 454 830 3,130 1,140 730 | 1,360
29 82 730 730 680 - 628 507 755| 2,840 930 478| 1,910
30 212 755 730 680 - 930| 1,350 755| 2,750 780 730 | 2,070
31 141 = 730 680 - 930 - 780 - 705 755 =
Totall 8,069 10,889 21,989| 21,857| 16,320 19,713| 33,720| 59,938| 37,490{ 37,599 | 21,306 | 32,730
Mean 260 363 709 705 583 63 1,124{ 1,933| 1,250 1,213 687| 1,091
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max 5,140 Min 71 Mean 798 Cfsm = In. -
Water year 1950-51: Max 5,590 Min 71 Mean 881 Cfsm - In, -

* Discharge measurement made on this day.



STREAMS TRIBUTARY TO LAKE MICHIGAN 53
Menominee River near Florence, Wis.

Location.--Lat 45°57'04", long. 88°11'13", in NEL sec. 16, T. 41 N., R. 31 W., or 1eft
bank half a mile downstream from confluence of Brule and Michigamme Rivers and 33
miles northeast of Florence.

Records available.--July 1950 to September 1351,
Gage.--Water-stage recorder., Altitude of gage is 1,120 ft (from topographic map).
Extremes.--1950: Maximum discharge during period, 3,660 cfs July 19 (gage height, 5.93
TT)Y; minimum, 57 cfs Sept. 18 %gage height, 1.28 ft); minimum daily, 315 cfs Aug. 27.
1950-51: Maximum discharge during water year, 12,100 cfs Apr. 13 (gage height,
10.46 ft); minimum, 65 cfs Oct. 8, Nov. 13 (gage height, 1.33 ft); minimum daily, 220
cfs Feb. 4.

Remarks.--Records excellent except those for periods of ice effect or no gage-height rec-
ord, which are fair. Diurnal fluctuation caused by power plants upstream.

Discharge, in cubic feet per second, 1950-51

1950
Day July Aug. Sept. Day July Aug. Sept. Day July Aug. Sep*.
1 - 2,260 | 1,820 [ 11| 1,760 {1,550 | 1,470 21| 1,480/ 1,550| 1,160
2 - |*Thezo | TTeo || 12 | 2i150 {1,330 | 1,170 22 898 | 1,490] 1,440
3 - {*2,200 451 || 13 | 1,150 605 | 1,220| 23| 1,110 1,440} 1,080
4 - 2,170 790 || 14 | 1,140 {1,590 | 1,280| 24| 1,270 1,560 705
5 - 1,470 | 1,020 || 15 | 1,570 | 1,560 | 1,410|| 25| 2,080| 1,560 1,090
6 | 2,300 975 | 1,600 || 16 978 | 1,750 | 1,020 26} 1,510| 1,100( 1,150
7 |*Z,T70) 1,680 |*1,490 || 17 | 1,480 | 1,580 769 || 27| 1,530 3151 1,130
8 | 1,170 1,900 | 1,790 || 18 | 1,840 |1,660 | 1,180 28| 1,740( 1,840( 1,130
9 530 1,760 | 1,190 || 19 [*1,680 |1,230 |*1,370(| 29| 1,540 1,540 1,130
10 | 1,540 1,700 784 || 20 | 1,470 541 | *1,100 (| 30 845 1,500 729
31| 1,780 1,640 -
Total. . 38,811 |46,666 [34,808
Mean...o.vevunss .. v 1,493 | 1,505 1,160
* Discharge measurement made on this day.
Discharge, in cubic feet per second, water year October to September
Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 460 1,040} *1,160 759| 1,510 1,300{ 1,700| 10,900| 2,620| 4,630| £,370| 3,180
H 1,200 992 1,060| *1,530{ 1,500| 1,290 s ~9,660| 2,810| *3,920| 2,310| 3,170
3 1,170 816 667| 1,710 930| 1,450| 2,660| 7,160| 3,820 4,080| 2,250| 2,870
4 *1,100 952 1,TT0| 1,790 220 760| 2,550 7,180| 4,710| 3,470( 1,290| 3,020
5 1,360 597 1,060| 1,620| 1,570{ 1,850 2,820 7,720 4,010| 4,350| 1,390 *3,270
6 1,050| 1,120 948| 1,750 1,250| 2,100 2,660 7,150 3,460 4,340| 1,880 3,410
7 561 927 1,430 664| 1,500 1,790] 2,540| 6,030| *3,370| 4,060| *2,030| 2,870
) 431] 1,180{ 1,420 1,710/ 1,400| 1,800| 3,310 4,490 2,820( 4,870 2,030| 2,120
9 1,370 944/ 1,010 1,780 1,320| 1,800| 6,260 3,920 2,160| 5,230 2,010| 1,340
10 m, & 1,070 683 1,540 1,200| 1,970| *7,090| 3,150| 1,240 5‘,’230 2,020 Tfm
11 1,050 954 1,600| 1,590 490| 1,230 8,610{ 3,170| 1,900 4,630| 1,870| 2,320
12 1,130 s61| 1,550| 1,490 1,200| 1,940 9,390| 2,510 2,060| 4,340| 1,020{ 2,460
13 1,220 981| 1,80 1,130{ 1,350{ 1,830 11,300| 2,060{ 2,000| 3,790 If?ﬁv 2,680
14 797 957/ 1,710 607| 1,250 1,790|*10,6 1,720 1,600 1,920 1,980| 2,720
15 519 700, 1,530/ 1,510/ 1,150/ 1,810| 8,380| 2,490| 1,940 1,510{ 1,960 2,800
16 896 1,160 1,470 1,700| 1,100/ 1,930 6,670 3,330{ 1,400{ 2,250| 1,970| 1,470
17 1,060 1,430 694 1,530{ 1,000 1,860 5,350 4,760 777| 2,180 2,090 2,420
18 1,090 942 1,590| *1,630 500 1,140{ 4,760 4,313 1,770} 2,570| 1,340| 2,250
19 1,200f 1,190 1,700 1,720 1,200 1,690{ 4,280 3,590| 2,190{ 2,710| 1,270} 2,150
20 1,060 914] 1.760| 1,190 1,300 1,760| 4,050 2,110| Z,;440| =2,640| 1,740 2,320
21 803 1,360 1,620 535{ 1,250 1,720{ 3,790 2,940{ 2,240 1,900( 2,040| 2,330
22 683 1,210 1,400 1,750 1,220{ 1,780 2,890 2,920 2,210| 1,260| 2,130| 2,410
23 1,080 875| 1,170 1,810/ 1,200 1,540| 3,320| 2,470| 2,230 s 2,060| 2,330
24 9os| 1,340 1,070 1,710 1,100{ 1,710 3,410 2,190/ 2,510| 2,080 2,030 2,580
25 943 1,040 1,180| 1,430 450 742| 3,390| 2,140| 4,310 2,140] 1,570| 2,160
26 1,190 517/ 1,740| 1,560| 1,550 1,730| 3,500| 2,190| 6,610{ 2,000 1,090 2,470
21 1,100 1,200| 1,670 1,370/ 1,650| 2,010 3,590 1,520 8,990| 3,330| 1,780( 3,450
28 *g53|  1,080f 1,690 637/ 1,550{ 2,080| 4,660 EfEEﬁ 9,120| 3,550| 1,930| 5,230
29 436| 1,050| 1.770| 1,550 - *2,490! 5,870 2,440{ 17,560| 2,590} 1,900| 5,710
30 *1,100| 1,290] 1,040| 1,950 - s %7,900| 1,730 5.760| 2.390| 1,900| Z.630
31 887 - 1,010 *T,760 - 2,290 - 2,390 - 2,420| 2,520 -
Totall 29,944 30,389 41,092] 45,012 32,910{ 53,282(149,640(123,020(100,637| 98,280 57,630 83,980
Mean 966| 1,013 1,326| 1,452| 1,175| 1,719| 4,988| 3,968 3,355| 3,170| 1,859 2,799
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1950: Max - Min - Mean - cfsm - In., -
Water year 1950-51: Max 11,300 Min 220 Mean 2,317 cfsm - In, -

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Feb., 2-27 (no gage-height record Feb. 14-27).



54 STREAMS TRIBUTARY TO LAKE MICHIGAN
Menominee River at Twin Falls, near Iron Mountain, Mich.

Location.--Lat 45°52120", long. 88°04'10", in sec. 12, T. 40 N., R, 31 W. Michigan meridian,
at power plant of Wisconsin Michigan Power Co., 3% miles north of clty of Iron Mountain
and 4 miles upstream from Pine River, at mile 106.6.

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

Records available.--January 1914 to September 1951.

Gage,--Head and tall gages and generation data entered hourly in daily log sheet by company
employees.

Average discharge.--37 years, 1,785 cfs.

Extremes,--Maximum daily discharge during year, 10,800 cfs fpr. 13; minimum daily, 754 cfs
eb. 18.

1914-51: Maximum daily discharge, 16,700 cfs ppr. 23, 24, 1916; minimum daily, 154

cfs Aug, 9, 1925,

Remarks .--Records good. Discharge determined from powerhouse records computed on basls of
Toad-discharge rating of hydroelectric units as developed by Geological Survey in 1932-
33 and taintor-gate ratings based on theoretical formulas. Flow regulated by power
plant at which station 1s located and also by plants on Brule and Michigamme Rivers and
by Michigamme Reservoir on Michigamme River (capacity, 5.225 billion cu ft).

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

Discharge, 1in cublc feet per second, water year October 1950 to September 1951

Day Oect. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 921 994 1,150 1,090 | 1,480 | 1,340 | 2,550 | 9,460 | 2,550 | 4,490 | 2,620 | 3,590
¥4 1,120 957 1,180 1,630 1,400 1,300 2,460 8,960 3,160 3,900 2,440 3,420
3 1,070 963 1,060 1,650 1,100 1,460 2,410 7,010 4,250 3,900 2,430 2,720
4 1,040 819 1,080 1,630 1,020 1,300 2,500 6,870 4,750 3,580 1,570 3,320
s 1,050 807| 1,160 1,830 1,220| 1,700 | 2,480 | 7,460 | 3,770 | 4,490 | 1,550 { 3,100
6 1,060 1,100( 1,120| 1,580 1,250 | 1,940 | 2,550 | 7,160 | 3,580 | 4,010 | 1,840 | 4,060
7 993 1,060 1,180 1,370 1,170 1,910 3,220 5,940 3,680 4,150 2,020 2,970
8 880 1,120 1,320 1,530 1,150 1,990 3,500 4,580 2,650 4,680 2,140 2,640
9 1,070 1,150 1,390 1,450 1,010 1,880 6,230 3,820 2,520 4,800 2,100 1,630
10 1,080 1,020 1,350 1,520 969 1,930 8,360 3,500 1,680 5,020 2,100 1,810
11 1,050 994( 1,320| 1,480 969 | 1,920 | 8,240 | 3,360 | 1,860 | 4,590 | 1,930 | 2,430
iz 1,000 797 1,470 1,470 1,160 1,920 9,450 2,830 2,030 4,580 1,510 2,830
13 921| 1,010} 1,640| 1,320( 1,110 | 1,960 | 10,800 | 2,380 | 2,200 | 3,850 | 1,730 | 2,840
14 943 1,050 1,660 1,380 1,110 1,900 9,280 2,150 2,020 2,040 2,040 3,240
i3 902 | 1,010{ 1,690 | 1,460| 1,110 1,920 | 7,400| 2,120| 1,620 | 1,880 | 2,210 | 2,750
16 979 1,160 1,610 1,410 1,100 1,970 6,020 3,230 1,550 1,900 2,030 1,920
17 1,000 1,260 1,170 1,420 984 1,880 5,050 4,500 1,140 2,420 2,200 2,250
18 991 1,400 1,470 1,480 754 | 1,540 4,700 4,050 1,590 2,740 1,820 2,460
19 971 1,380 1,620 1,480 1,230 1,970 4,010 3,680 2,250 2,780 1,390 2,520
20 981| 1,170 1,500 1,430| 1,190| 1,830 | 4,280 2,090 | 2,400 | 2,600 | 1,620 | 2,600
21 882 1,080 1,670 1,200 1,140 1,550 3,950 2,900 2,640 2,130 2,150 2,550
22 961 1,160 1,570 1,480 1,130 1,840 3,260 2,880 2,550 1,520 | 2,280 2,400
23 1,220 1,160 1,560 1,440 1,160 1,810 2,970 2,570 2,340 1,970 2,140 2,680
24 1,170 1,150 1,110 1,430 1,180 1, 620 3,280 2,430 2,580 2,080 2,000 2,780
25 1,080 1,100 1,170 1,490 1,120 1,350 3,680 2,140 3,970 2,110 1,910 2,510
28 958 1,080 1,510 1,500 1,530 1,840 3,680 2,140 6,430 2,130 1,310 2,480
27 970 1,130 1,640 1,420 1,580 2,010 3,710 2,080 8,560 3,610 1,590 3,580
28 973| 1,120| 1,730 1,050| 1,350 2,210 | 4,930 | 2,310| 8,690 | 3,630 | 1,990 | 5,430
29 824| 1,130| 1,890 | 1,360 - 2,350 | s,240| 2,570 | 7,360 | 3,200 | 2,060 | 5,750
0 1,120 1,120 1,290 1,440 - 2,430 6,850 2,140 5,320 2,290 2,080 5,380
31 1,010 - 1,100 | 1,390 - 2,610 - 2,360 - 2,600 | 2,530 -
Totall 31,1901 32,421 | 43,180 | 44,810 | 32,676 | 57,180 {147,040 {121,670 (101,690 | 99,470 | 61,330 90,640
Mean 1,006 1,081 1,393 1,445 1,167 1,845 4,901 3,925 3,390 3,209 1,978 3,021
Cfsm| 0.562 0.60¢ 0.778 0.807 0,652 1.03 2.74 2.19 1.89 1.79 1,11 1.69
In. 0.65 0.67 0.90 0.93 0.68 1.19 3.06 2.52 2.11 2.06 1.28 1.89
Calendar year 1950: Max 12,000 Min 797 Mean 1,971 Cfsm 1.10 In., 14,95

Water year 1950-51: Max 10,800 Min 754 Mean 2,365 cfsm 1.32 In, 17.94




STREAMS TRIBUTARY TO IAKE MICHIGAN 55
Pine River at Pine River power plant, near Florence, Wis.

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

Drainage area.--543 sq mi.
Records available.--October 1923 to September 1951,

Gage.-~Power-plant equipment consists of 2 water wheels, 7 taintor gates, each 14 ft wide,
T log chute 7.5 £t wide, operating head 93 ft.

Average discharge.--28 years (1923-51), 423 cfs.

Extremes.--Maximum daily discharge during year, 3,440 cfs Apr. 13, minimum daily, 49 cfs
ov. 25.
1923-51: Maximum daily discharge, 4,380 cfs Apr. 9, 1929; no flow at times in 1924,
1926, 1927, 1930, 1931, 1933, 1940.

Remarks,~--Records good except those above 700 cfs, which are fair. Daily discharge deter-
mined from power-plant records. Flow regulated by power plant at station, but pondage
is small and monthly discharge is very nearly natural flow.

Cooperation.--Records of daily discharge computed by Wisconsin-Michigan Power Co. on basis

oad-discharge rating of hydroelectric units as developed by Geological Survey and
gate ratings based on theoretical formulas.

Revisions.--W 804: Dralnage area.

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 71 312 195 117 143 312 704 | 1,440 579 737 364 924
2 156 208 188 182 143 312 598| 1,360 721 624 312 944
3 156 208 188 182 156 208 520( 1,270| 1,300 654 4C3 824
4 104 312 208 156 52 185 8IT| 1,120 1,320| 1,260 260 689
5 130 244 182 182 143 208 so2| 1,120 Ti220| 1,340 lg2 611
6 156 208 208 182 150 312 814 877| 1,100| 1,320 367 455
7 156 288 182 156 136 208 | 1,140 890 730| 1,210 350 429
8 52 208 182 150 136 312 | 2,000 704 650| 1,220 429 442
9 268 312 299 156 143 208 | 2,380 637 635| 1,220 448 312
10 143 208 Iz3 156 143 312 2,400 637 636| 1,020 356 Es
11 156 169 208 156 91 208 | 2,680 582 455 834 312 364
12 156 156 208 169 156 208| 2,880 507 494 744 312 442
13 156 156 208 182 117 208 | 3,440 481 468 664 312 624
14 104 182 182 104 133 182| 3,300 393 286 624 312 624
15 140 208 182 156 156 182 3,200 442 55 416 259 624
16 156 335 208 182 130 182| 2,840| 1,250 416 520 235 568
17 182 312 182 156 121 208| 2,320{ 1,840 331 520 431 487
18 156 338 182 182 117 156| 1,840) 1,990 589 520 537 364
19 182 364 195 156 146 208| 1,600] 2,020 494 390 5€2 403
20 182 Tl 146 182 156 z01| 1,460 T,780 520 7 615 364
21 156 208 195 156 150 169 1,340 1,350 733 407 674 364
22 182 312 195 156 156 195| 1,100{ 1,100 842 520 6€4 364
23 156 280 188 182 172 195| 1,180f 1,110 664 509 T 364
24 182 182 158 156 130 182 1,110 764 704 624 611 468
25 208 49 195 156 156 169 1,120 624 704 429 416 364
26 182 208 182 156 208 182| 1,120 624 744 416 3¢4 468
27 195 208 169 130 312 182| 1,120 677 1,010 520 416 849
28 208 208 156 143 31z 208| 1,240 757 1,120 624 3€6| 1,140
29 312 208 150 156 - 455| 1,480 744| 1,040 572 3¢a | 1,040
30 312 195 156 143 - 559| 1,420 669 824 429 580 984
31 312 - 182 130 - 874 - 824 - 429 630 -
Total 5,307 7,098 5,782| 4,908 4,264 7,690 49,559| 30,383| 21,784| 21,810 13,234 17,315
Mean 171 237 187 158 152 248 1,652 980 726 704 427 577
cfsm| 0.315] 0.436| 0.344] 0.291| 0.280( 0,457 3.04 1.80 1.34 1.30] 0.7€& 1.08
In. 0.36 0.49 0.40| 0.34 0.29 0.53 3.39 2.08 1.50 1.50| 0.€1 1.18
Calendar year 1950: Max 2,900 Min 41 Mean 377 Cfsm 0,684 1In. 9.44
Water year 1950~51: Max 3,440 Min 49 Mean 518 Cfsm 0.954 In. 12,97

256499 O - 53 - 5



56 STREAMS TRIBUTARY TO LAKE MICHIGAN
Menominee River near Pembine, Wis.

Tocation,--Lat 45°35'25", long. 87°46'35", in sec. 21, T. 37 N. R. 28 W. Michigan meridian,
Bn 1eft bank 700 feet upstream from Pemene Creek, 4 miles west of Nathan, Mich.,
miles southeast of Pembine, and at mile 65.3.

Drainage area.-~3,240 sq mi, approximately.
Records avallable.--November 1949 to September 1951,
Gage.--Water-stage recorder. Altitude of gage is 745 ft (from river-profile map).
Extremes.--Maximum discharge during year, 21,100 cfs Apr. 14 (gage helght, 11.84 £t); min-
Tmum, 1,100 cfs Oct. 16 (gage height, 2.09 ft).
1949-51: Extremes are those of 1950-51 water year.
Remarks.--Records good except those for period of ice effect, which are fair. Flow partly

Tegulated by 10 power plants and Michigamme Reservolr (capacity, 5.225 billion cu £t)
above station,

Rating table, water year 1950-51 except period of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

2.2 1,200 6.0 6,540 10.0 15,600
3.0 2,070 7.0 8,460 11.0 18,600
4.0 3,280 8.0 10,500 11.7 20,800
5.0 4,770 9.0 12,800
Discharge, in cubic feet per second, water year October 1950 to September 1951
Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 1,510 1,950 1,600| 1,450 1,700| 2,200| 4,100} 12,600} 3,620| 6,730 3,620 | 5,140
2 1,460 1,730% 1,700| 1,500| 1,800| 2,100 | 4,400 13,600| 4,290} 6,540} 3,840} 6,350
3 1,560( 1,620| 1,400| 2,100( 2,000| 2,250 | 4,700|11,600| 6,020 5,410| 3,690 5,450
4 1,390| 1,480 1,450| 2,200| 1,400| 1,750| 5,100 9,450| 8,070| 8,070 | 3,480 | 4,770
5 1,510| 1,430| 1,700| 27200| 1,250| 2:300| 5,620 9,870| 8,070| 7,230 | *2,580 | 5,100
6 1,380| 1,440| 1,750 1,900| 1,550| 2,500 | 6,160| 10,300| 6,160 8,260| 2,940 | 4,770
7 1,620 1,470{ 1,850| 2,100| 1,550| 2,600| 6,920| 9,050} 6,160| 7,880 2,880 | 4,770
8 1,430( 1,680/ 1,900 2,000( 1,600{ 2,800 10,500{ 7,490 5,270{ 8,650 2,940 4,290
9 *1,440| 2,010| 1,850| 1,%00| 1,650| 2,800 11,600| 5,370| 4,610{ 9,680} 3,080 { 3,080
10 1,440| 2,010| 1,200| 2,100| 1,%00| 2,700 | 15,300| 5,100| 3,760| 9,050| 3,690 | 2,880
11 1,330| 1,560{ 1,900| 2,000{ 1,400| 2,450| 15,300| 4,290| 2,940| 8,650 | 2,940 2,640
12 1,620 1,470| 1,950| 1,850| 1,400| 2,400 15,300| 4,450| 2,940| 6,920 2,940 3,080
13 1,510| 1,490 2,000| 1,800| 1,400| 2,500 |*¥18,900} 3,690| 3,550| 6,730 2,760 4,500
14 1,510| 1,450| 2,100 1,750| 1,500| 2,500} 20,800} 3,410} 3,210} 7,110{ 2,580 | 4,770
15 1,380| 1,620 2,200 1,650| 1,%%0| 2,500} 18,300/ 3,550| 2,880} 3,620| 2,760 4,610
16 1,220 1,900| 2,200 2,100| 1,600| 2,500| 14,400 3,920( 2,940| 3,010| 3,010 3,840
17 1,460 2,070| 1,850| 1,900| 1,600 2,500 12,100} 9,660| 2,700} 3,630} 3,080 | 3,210
18 1,560, 1,950| 1,800| 1,900| 1,450| 2,300| 9,450 9,450| 2,580| 3,920| 3,410 3,920
19 1,560f 2,240| 2,100| 2,000| 1,400| 2,150 9,050| 9,450 37320| 4,450 3,690 | 3,480
20 1,510 2,070] 2,150{ 1,700| 1,400| 2,350 7,680| 6,530} 4,330] 4,290} 3,410) 3,340
21 1,360\ 1,950| 2,050 1,850| 1,%00| 2,500} 7,880| 3,990} 4,140{ 3,840| 3,410| 3,210
22 1,380 1,510 1,950| 1,850| 1,700| 2,450| 7,300] 3,210| 4,450 3,340| 4,290 3,760
23 1,200 1,950 2,350| 1,550| 1,650| 2,350 6,350| 4,450| 4,450 3,280 | 3,990 3,080
24 1,950| 1,650| 1,700| 2,050| 1,600| 2,200| 6,470| 4,450| 4,140 3,210 3,840 | 3,760
25 1,780( 1,550 1,300{ 1,950 1,500{ 1,900| 6,240 3,990/ 4,290 3,480 3,340 4,140
26 1,440| 1,480 1,250| 1,900| 2,000{ 1,800| 6,730| *3,760! 7,690| 3,480| 2,820| 3,760
27 1,620 1.400{ 1,800( 1,900( 2,300( 2,400{ 6,350( 3,690| 10,100 5,620| 2,640 | 4,450
28 1,620 1,600| 2,100{ 1,800| 2,300| 2,900} 6,730| 3,920! 12,100 7,300 2,760 | 6,980
29 1,410 2,000| 2,200| 1,550 - 3,500 | 9,280| 3,990| 11,400| 5,800 | 2,820 | 8,850
30 1,290 1,700 2,250 1,750 - 3,700 | 9,250| 4,290| 9,050 5,450 3,210 8,680
31 1,510 - 1,700| 1,950 - 3,900 - 3,550 - 3,920 | 3,620 -
Total] 45,960| 51,440( 57,300{ 58,200 45,650 | 77,750 {288,260 (196,120 {159,250 [178,590 (100,060 [L34, 630
Mean| 1,483 1,715 1,848| 1,877} 1,630| 2,508| 9,609( 6,326| 5,308| 5,761| 3,228 4,488
Ccfsm| ©0.458] 0.529| 0.570| 0.579| 0.503| 0.774 2.97 1.95 1.64 1.78 | 0.996 1.39
In. 0.53 0,59 0.66 0.67 0.52 0.89 3.31 2,25 1.83 2,05 1.15 1.55
Calendar year 1950: Max 19,900 Min 1,200 Mean 3,051 cfsm 0,942 In. 12,77
Water year 1950-51: Max 20,800 Min 1,200 Mean 3,817 Cfsm 1,18 In. 18,00

* Dlascharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 24 to Apr. 4 (no gage-height record Dec. 15,
16, 18-20, 25-30, Jan. 1-6, 8-13, 15-20, 22-25, Feb. 3, 4, 9, 10, Mar. 10; discharge computed on
basis of daily generation of Chalk H111s power plant).



STREAMS TRIBUTARY TO LAKE MICHIGAN 57
Pike River at Amberg, Wis.

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

Drainage area.--253 sq ml (revised).
Records a'vailable.-—Februar'y 1914 to September 1951.

Gage.--Water-stage recorder, Altitude of gage 1s 865 ft mean sea level (from survey level
ine along rallroad). Prior to May 23, 1931, chain gage at railway bridge at datum
1 ft higher. May 23, 1931, to Aug. 5, 1934, chain gage at highway bridge three-quarters
of a mile downstream at different datum.

Average discharge.--37 years, 224 cfs.

Extremes.--Maximum discharge during year, 1,980 cfs Apr. 9 (gage height, 6.50 ft); minimum,
~%EcTs Nov. 23 (gage helght, 1.62 £¢). b (Bage neignt, )
1914-51: Maximum discharge observed, 2,730 cfs Apr. 10, 1922 (gage height, 7.68 ft,
site and datum then in use), from rating curve extended above 1,100 cfs; minimur ob-
served, 26 cfs Dec. 27, 1925 (gage height, 1.30 ft, site and datum then in use).

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

Revisions (water years).--W 699: 1827. W 804: Drainage area.

Rating table, water year 1950-51, except period of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

1.7 90 3.5 588
1.8 105 4.0 760
2.0 144 5.0 1,200
2.5 279 6.0 1,710
3.0 432 6.5 1,980

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 119 129 130 118 94 208 448 432 204 220 163 255
2 114 134 127 115 94 195 448 401 273 204 154 237
3 114 136 127 115 94 175 478 376 448 2280 146 220
4 109 131 130 115 94 155 540 351 510 2500 140 196
[ 105 131 130 115 94 152 653 327 25 ag60|  *136 176
6 105 127 130 114 94 155 760 312 342 2800 161 168
7 112 125 128 110 94 160 902 294 288 2620 223 166
8 119 125 *126 108 94 160 1,400 276 255 a520 220 156
9 118 142 130 105 93 160| 1,870 267 229 2450 190 151
10 *116 149 133 105 33 1s8 “"m‘l, 0 252 209 a370 168 156
11 119 146 135 106 93 1s2| 1,300 243 196 a3lo 156 168
12 118 136 135 110 93 145 1,180 232 193! a280 149 168
13 112 178 132 110 93 140 1,300 229 257 2265 154 212
14 114(.  T163] 130 112 93 130( 1,300 217 240 a250 163 273
15 114 138 130 112 93 120| 1,080 212 209 2260 163 270
16 114 158 128 112 93 *112 840 330 196 285 158 232
17 118 170 125 112 94 112 688 604 193 282 240 206
18 119 163 125 112 94 114 804 572 285 261 354 190
19 112 158 125 112 95 116 572 494 416 232 336 176
20 112 146 125 112 96 118 572 420 389 217 297 168
21 112 166 125 110 98 118 572 358 324 276 279 163
22 114 178 125 110 100 120 572 312 279 342 258 180
23 118 127 125 110 102 120 572 279 252 297 223 198
24 119 125 123 110 105 120 540 255 237 249 198 209
25 121 135 123 110 110 120 494 240 249 220 180 204
26 118 137 120 *108 135 120 463 237 267 209 173 226
27 118 137 120 105 170 120 448 *249 386 201 166 401
28 131 137 120 102 205, 327 163 249 370 204 163 420
29 134 135 120 100 = 448 478 234 279 196 163 367
30 127 132 118 97 - 525 463 215 232 183 168 327
31 125 - 118 94 - 178 - 204 - 173 208 -
Total 3,620| 4,294| 3,918 3,386/ 2,900| 5,553| 23,580 9,673 8,616| 10,016| 6,048 6,639
Mean 117 143 126 109 104 179 786 312 287 323 195 221
cfsm| 0.462] o0.565{ o0.498[ o0.431| 0.411| o0.708 3,11 1.23 1.13 1.28| 0.771 0.874
In. 0.53 0.63 0.57 0.50 0.43 0.82 3.47 1.42 1.26 1.48 0.89 0.98
Calendar year 1950: Max 1,380 Min 98 Mean 211 cfsm 0,834 In. 11.32
Water year 1950-51: Max 1,870 Min 93 Mean 242 Cfsm 0,957 In. 12,98

* Discharge measurement made on this day.

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

Note.--Stage-discharge relation affected by ice Nov. 25 to Mar. 27 (no gage-height record Feb. 13-
17, 19-24).



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

Location,--lat 45°21'50", long. 87°39120", in sec. 9, T. 34 N., R. 27 W. Michigan meridian,
on left bank at power plant of Wisconsin Public Service Corp., 0.5 mile upstream from
Little Cedar River, 3.6 miles southeast of Koss, and at mile 24.7.

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

Records avallable.--July 1913 to September 1951.

Gage.-iHead and tall gages and generation data entered hourly in daily log sheet by company
employees.

Average discharge.-~38 years, 3,146 cfs.
Extremes.--Maximum daily discharge, 19,000 cfs Apr. 15; minimum daily, 1,240 cfs Feb., 14.
I513-51: Maximum daily discharge, 23,200 cfs Apr, 23, 25, 1916; minimum daily, 162
cfs Sept. 15, 1931.
Remarks.--Records fair, Daily discharge computed on basis of average daily load and load-
dIscharge rating of combined hydroelectric units. Flow regulated by 13 power plants and
and Michigamme Reservoir (capacity, 5.225 billion cu ft) above station.

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

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day| Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. | Sept.
1 1,800( 1,380f 1,540 1,700, 1,870{ 2,350| 4,150! 8,450 3,680| 7,830 3,880| 3,750
2 1,400| 2,230] 1,540 1,500 1,660| 1,860! 4,870]| 11,000| 3,760| 5,980| 3,550 5,110
3 1,340{ 1,570| 1,540| 1,370| 1,700| 1,990| 5,120| 12,200{ 4,660| 5,120] 3,640 6,110
4 1,540{ 1,800 1,300| 1,770| 1,940| 2,000| 5,260 10,300 6,960| 7,100| 3,710 4,470
5 1,490| 1,540{ 1,370| 2,040| 1,580| 1,740| 6,100{ 8,770| 7,860{ 7,950 3,220| 4,480
6 1,340 1,490| 1,540 2,010/ 1,300| 2,240| 7,480| 8,210| 7,400| 7,740| 2,460 4,510
7 1,540| 1,340| 1,520| 1,870| 1,440| 2,250| 9,440 8,680 86,370 7,660| 2,330| 4,600
8 1,540| 1,440| 1,450{ 2,110| 1,440 2,200| 9,520{ 7,470{ 5,980| 8,000| 2,970 4,290
9 1,540| 2,020| 1,670{ 1,820 1,510| 2,480 11,500{ 5,630| 5,040| 8,790| 3,100 | 4,190
10 1,440/ 2,110 2,060( 1,730 1,580 2,480( 12,500 4,550 5,550| g9,010( 3,310 3,100
11 1,440| 2,250| 1,570 1,880| 1,380| 2,210 13,800| 4,760| 3,540! 8,780| 3,480 | 3,350
12 1,490, 1,700f 1,540| 1,950({ 1,340 2,220/ 14,600 4,120( 3,070| 7,820 2,940} 2,950
13 1,540/ 1,350| 1,750| 1,830| 1,430 2,240| 16,000| 4,140| 2,940| 6,380| 2,400 | 4,120
12 1,630| 1,440| 1,790| 1,740| 1,240| 2,230/ 17,500| 3,300| 2,990| 5,350| 2,640 4,300
15 1,580] 1,510/ 1,790 1,770 1,490| 2,430 19,000 3,440| 3,320| 4,410| 2,490 4,810
:{6 1,300( 1,560{ 2,080 1,750| 1,560| 2,480 1;,400 3,660 g, 180{ 3,390 | 2,660 4, 730
7 1,250 2,350/ 1,990] 1,830| 1,410 2,390] 13,600 5,160 :, 500 3,200 3,300 3,620
18 1,250| Z,1e0| 1,880 1,800| 1.520| 2,520| 11,100| 7,840| 2,590 ,050| 3,570 3,500
19 1,500 1,¢920] 1,620} 1,800| 1,470 2,320( 9,120, 7,850| 2,670} 3,870| 3,850 | 3,500
20 1,540| 2,080| 1,780| 1,890| 1,470 2,240| 8,510| 7,840 3,530| 4,390| 4,020 3,370
21 1,680| 2,100 1,960| 1,710| 1,440| 2,520| 7,560} 5,920| 4,030| 4,640| 3,790| 3,360
22 1,560, 1,940 13,830| 1,900| 1,720{ 2,400| 7,360 4,900| 4,070| 4,600} 4,080 | 3,320
23 1,480 1,550( 1,830 1,740 1,580 2,440| 6,870( 5,940( 4,210| 3,930 4,410 3,480
24 1,440| 1,3s0| 2,150 1,560 1,660| 2,300| 5,890} 4,780| 4,370| 3,500| 4,130 | 3,360
25 1,860 1,510 T,920| 1,800| 1,440| 2,210| 6,150| 4,170| 4,030| 3,460| 3,990 3,430
26 1,980 1,820| 1,470| 1,800| 1,660| 2,110| 6,010| 3,960| 4,450| 3,530| 3,420 | 4,780
27 1,720 1,6s0{ 1,260| 1,800| 1,800| 1,920| 5,550| 3,920| 7,670| 3,650 | 2,880 | 4,680
28 1,460| 1,410/ T1,500| 1,870| 2,330]| 2,520] 6,000/ 3,890| 9,230| 4,840 2,780 | 5,380
29 1,640| 1,710| 1,880| 1,870 = 2,890| 6,570| 4,030| 11,100| 6,190 3,030 | 7,080
30 1,520| 1,700{ 1,890] 1,510 - 3,890 | 8,140| 3,900| 10,200| 5,000 | 2,840 | 7,440
31 1,420 - 2,010| 1,580 - 4,340 - 4,040 - 4,070 | 3,490 B
Totall 47,490| 51,810| 52,990| 55,300| 43,960 | 74,410 {282,670 |186, 820 {150,950 (174,010 {102,160 [129,160
Mean| 1,532| 1,727| 1,709| 1,784( 1,570| 2,400| 9,422| 6,Q26| 5,032| 5,613| 3,295 | 4,305
Cfsm{ ©.404( 0,456 0.451| 0,471| 0.414| 0.633( 2.49 1.59 1.33 1.48 | 0.869 1.14
In. 0.47( 0.51 0.52 0.54 0,43 0.73 2.78 1.83 1.48 1.71 1.00 1.27
Calendar year 1950: Max 18, 900 Min 1,250 Mean 3,077 Cfem 0.812 In. 11.04

Water year 1950-51: Max 19,000 Min 1,240 Mean 3,703 Cfem 0,977 In. 13.27




STREAMS TRIBUTARY TO LAKE MICHIGAN 59
Menominee River near McAllister, Wis.

Location,--Lat 45°19120", long. 87°39'40", in sec. 17, T. 33 N., R. 23 E., on rigtt bank
I00 T't above highway bridge, 2+ miles 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 1951.

Gage.--Water-stage recorder. Altitude of gage is 630 ft (from river-profile map). Wire-
weight gage read once daily in winter when gage well is frozen.

Average discharge.--6 years, 3,148 cfs.

Extremes,--Maximum discharge observed during year, 25,700 cfs Apr. 15 (gage height, 17.83
t ;Om%niTmn discharge, 1,240 cfs Oct. 18 (gage height, 8.03 ft); minimum daily, 1,280
cfs Oct. 17. .

1945-51: Maximum discharge, that of Apr. 15, 1951; minimum observed, 538 cfs Oct. 6,
1946 (gage height, 7.29 ft).

Remarks.--Records good. Flow 1s partly regulated by 14 power plants and Michigamme Res-
ervior (capacity, 5.285 billion cu ft), above station.

Rating table, water year 1950-51, except period of ice effect
{gage height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used May 11 to Aug. 31)

8.1 1,280 2.0 7,750
8.5 1,690 13.0 10,000
9.0 2,270 14,0 12,800
10.0 3,820 16,0 19,300
1.0 5,680 17.8 25,700

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,800{ 1,480 1,750| 1,950{ 2,050| 2,600 4,900( 10,400| 4,450| 9,800| 4,547 4,360
2 1,480 2,270 1,700| 1,650/ 1,850 2,300| 5,300 13,700| 4,450| 7.530| 4,270| 6,480
3 1,430, 1,580 1,700| 1,550/ 1,900| 2,200| 5,700/ 15,000/ 5,480| 6,680 4,547] 7,100
4 1,530 1,860 1,500 I.900| 2.100| 2,150| 6,100 T5.I00| 8,190| 8,080 4,360| 5,380
5 1,530| 1,530 1,600 2,250| 1,700| 2,050 7,200| 11,000 9,290| 10,200| 3,910| 5,290
6 1,430 1,530 1,700| 2,200/ 1,600{ 2,400 9,520| 10,700| 8,850| 10,000 #2,850| 5,200
7 1,480| 1,380/ . 1,700| 2,050| 1,550{ 2,500| 12,200| 11,000/ 7,310| 10,000| 2,650| 5,380
8 1,530 T,€80| 1,600 z,300| 1,600| 2,550| 13,400 10,000 7,100| 10,000 > 5,200
9 1,530| 2,200{ 1,900 ) 1,700 2,650|g16,600| 8,190| 5,880( 11,000| 3,247( 4,720
10 1,530 2,140 2,300| 1,950| 1,700| 2,700|g20,200| 6,280 5,000 11,900{ 3,747| 3,160
11 1,580 2,270 1,700 2,100| 1,600| 2,550[g20,800| 5,880{ 4,360| 11,300| 4,000| 3,320
12 1,480 1,740, 1,400 2,200{ 1,500 2,500( 21,000 5,100 3,740/ 10,000 3,400| 3,080
13 1,580 1,530 T5900| 2,000 T,550| 2,500 g22,000| 5,200{ 3,400 8,630| 3,160| 4,000
14 1,640 1,580/ 1,950( 1,900 1,500| 2,600(g25,300| 4,270 3,910 7,530 3,080{ 5,100
15 1,580{ 1,580 2,000 2,000/ 1,600| 2,700|g25,700| 4,270, 4,000 6,080| 2,850( 5,380
ie 1,380 1,698 2,250/ 1,900/ 1,700| 2,700{g23,100| 4,450 3,850 4,630 2,780 5,4ag
7 1,280 2,41 2,200{ 2,000/ 1,500] =2,700({g18,600| 6,080 3,000| 4,000 3,917 4,36
18 1,430, 72,200, 2,000{ 2,000| 1,700| 2,700|gl4,600| 11,000 STTEU IfEZﬁ 4,180| 4,000
19 i,480! 2,020 1,850{ 2,050 1,650| 2,600| 12,200| 11,000 3,400 4,630( 4,360 4,180
20 1,530, 2,140 2,000{ 2,100| 1,600 2,500| 11,300 11,000{ 4,720 5,100| 4,637| 4,090
21 1,740, 2,140 2,100 1,900 1,600| 2,850| 10,000 8,190 4,600{ 5,290| 4,450| 4,000
22 1,480, 1,960 2,100 2,100 1,750| 2,700| 10,000| 6,680 4,600| 5,200 4,360| 3,650
23 1,430 gi,800( 2,100 2,000 1,800| 2,700 9,290 7,750 4,700\ 4,630| 5,100{ 3,820
24 1,380} 1,600 2,300} 1,750, 1,800| 2,650 8,190, 5,880{ 4,800} 4,270 4,720| 3,910
25 1,740 1,750 2,100{ 2,000 1,700| 2,500| 8,190{ 5,290| 24,910/ 4,270| 4,630| 4,000
26 1,910 1,800 1,700{ 2,000 1,800| 2,350 8,190| 4,820 g5,290| 4,090| 4,0C0| 5,000
27 B 1,750 1,500 2,000 2,000| 2,200| 8,190| *4,360| g9,290| 4,270| 3,080| 5,290
28 1,530 1,600 1,800 2,050 2,500| 2,800| 7,970| 4,450|gll,300{ 6,330| 3,0C0| 6,280
29 1,640 1,900| 2,050 2,050 = 3,400 8,410| 4,630 12,8001 8,190] 3,160 9,290
30 1,580 1,900 2,150| 1,700 - 4,100} 10,200{ 4,720 T?fEUU 6,890| 3,0C0| 10,200
31 1,530 - 2,200, 1,800 - 4,600 - 4,720 - 5,880| 4,0C0 -
Totall 47,930| 54,810 58,800{ 61,500| 48,600| 82,800|384,150(239,110(177,830(220,940(116,950{150, 700
Mean| 1,546 1,827 1,897| 1,984| 1,736 2,671 12,800 7,713| 5,928 7,127\ 3,773 5,023
crem| 0,385 0.454] 0.472| 0.494| 0.432| 0.664 3.18 1.92 1.47 1.77| 0.939 1.25
In. 0.44; 0,51 0.54 0.57 0.45 0.77 3,55 2,21 1.64 2.04 1.8 1.40

Calendar year 1950: Max 21,200 Min 1,28C Mean 3,388 Cfsm 0.843 1In, 11.43
Water year 1950-51: Max 25,700 Min 1,280 Mean 4,504 Cfem 1.12 In. 15.20

* Discharge measurement made on this day.
g Computed from once-daily wire-weight gage readings.
Note.--Stage-discharge relation affected by lce Nov. 24 to Apr. 5.




60 STREAMS TRIBUTARY TO LAKE MICHIGAN
Wheeler Lake near Lakewood, Wis.
Location.--Lat 45°19', long. 88°29!, in sec. 27, T. 33 N., R. 16 E., on southwest shore
of Take at Berglund's Resort, 3% miles east of Lakewood.
Drainage area.--2 sq mi, approximately.

Records available.--August 1936 to September 1951 (fragmentary).

Gage.~-Staff gage. Prior to Apr. 19, 1939, gage was located at Chas. J. Vogts' across
The lake.

Extremes.--Maximum elevation observed during year, 95.43 ft Apr. 28; minimum observed
94.20 ft Dec. 8.
1986-51: Maximum elevatlon observed, 96.50 £t Oct. 5, Nov. 8, 1¢43; minlmum
observed, 93.45 ft Feb. 5, 1950.

Remarks.--Gage heights have been reduced to datum assumed for thls lake by Public Serv-
ice Commission of Wisconsin. No outlet.

Elevation, in feet, water year October 1950 to September 1950
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Note.--Add 90 ft to obtain elevation above datum assumed for this lake by tle Public Service
Commission of Wisconsin.




STREAMS TRIBUTARY TO LAKE MICHIGAN 61
Boot Lake near Townsend, Wis.

Location.--Lat 45°15', long, 88°§9', in sec., 9, T, 32 N., R. 15 E., on pier of Pin: Ridge
T Lodge at north end of lake, 53 miles southwest of Townsend and 6 miles southwest of
Lakewood,
Drainage area.--1.5 sq mi, approximately.
Records available.--August 1936 to September 1951 (fragmentary).
Gage.--Staff gage read once or twice weekly.
Extremes_E;M§x1muT8engation observed during year, 95,53 ft July 3; minimum observzd,
N ov. .
1936-51: Maximum’elevation observed, 98.25 ft June 28, 1943; minimum observad,
93.82 ft Oct. 6, 1949,

Remarks.--Gage helghts have been reduced to datum assumed for this lake by Public Service
Tommission of Wisconsin. Wo outlet.

Elevation, in feet, water year October 1950 to September 1951
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62 STREAMS TRIBUTARY TO LAKE MICHIGAN

Oconto Rivsr near Gillett, Wis.

Location.--Lat 44°52', long. 88°18', in ssc. 34, T. 28 N., R. 18 E., on left bank just
aEBV?ihiggway bridge 2 miles upstream from Christy Brook, 2 mlles south of Gillstt and
at mile .

Drainage area.--678 sq mi.

Records available.--June 1906 to March 1909, January 1914 to September 1951.

Gage.--Watsr-stage rsecorder. Altituds of gage is 735 ft (from river-pro©ile map). Prior
To March 1909, chain gage on bridge at datum 4.0 ft lower. Jan. 6, 1914, to Aug. 24,
1938, chaln gage on bridge at same datum,

Average discharge.--38 years (1908, 1914-51), 581 cfs.

EXTrames . --Maximum dischargs during year, 4,050 cfs Apr. 14 (gage height, 6.02 ft); maxi-
mum gage height, 6.08 £t Apr. 3 (backwater from ice); minimum discharge, 180 cfs Nov.
12 (gage height, 0.53 ft).

1906-?, 1914-51: Maximum discharge observed, 8,400 cfs (revisad) Apr. 10, 1922
(gage height, 11.2 ft, revised) caused by failure of dam at Pulcifer, 4 miles above
station; minimum, 93 cfs Nov, 26, 1941 (gage height, 0.13 ft); flow retarded by anchor
ice above station.
Revisions,--The maximum discharge and gage height for the water year 1922 have been

revised to 8,400 cfs Apr. 10, 1922 (gage height, 11.2 ft), superseding figures published
in Water-Supply Papsr 544,

Remarks.--Records excellent except those for period of ice =ffect, which ars fair,

Revisions.--W 384: Drainage area. Revised figures of discharge, in second-fest, for the
high-water period in the water year 1922, superseding those published in Water-Supply
Paper 544, are given herswith:

Apr.

Pex Runoff
Month Maximum Minimum Mean squire in
mile inches
BN - B 6,790 1,610 3,435 5.07 5.66
Water year 1921-22....... . 6,790 280 878 1.29 17.58

Rating tables, water year 1950-51, except period of lce effect
(gage height, in feet, and discharge, in cubic feet per secor\d)

Oct. 1 to Mar. 31 Apr. 1 to Sept. 30
0.7 227 1.0 350 3.0 1,440
.8 262 1.2 432 3.5 1,830
1.0 340 1.8 622 4.0 2,240
1.2 423 2.0 828 5.0 3,110
2.5 1,110 8.0 4,050
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 356 324 280 275 270 430 2,600 1,050 454 458 415 698
2 356 316 280 275 270 420 2,900 1,020 547 432 398 672
3 364 316 275 275 285 415 2,700 992 723 445 382 647
4 I 320 275 275 260 410 2,240 937 775 622 358 597
5 304 316 280 275 260 415 1,990 882 775 775 366 499
6 296 316 280 275 255 430 1,830 828 749 882 *374 467
7 Z96 336 *284 275 Z55 460 1,990 775 647 992 398 441
8 308 340 280 275 255 480 2,410 723 ss2 1,140 436 415
9 328 340 270 275 255 480 3,160 898 517 » 436 394
10 348 328 260 275 255 470 3,480 872 490 1,050 407 374
11 %340 324 270 275 255 460 3,570 622 445 1,050 386 382
12 328 227 280 275 255 450 | *3,570 597 508 1,020 368 411
13 316 252 295 275 255 430 3,850 562 485 910 346 445
14 312 372 300 275 255 415 4,050 542 481 749 370 478
15 308 389 290 275 260 *402 3,850 517 481 647 390 499
18 308 368 290 275 260 415 3,380 542 436 597 424 504
17 308 393 285 275 260 445 2,850 597 419 567 476 490
18 316 419 285 275 260 450 2,500 622 458 567 572 424
19 328 410 285 275 270 455 2,120 672 567 562 872 411
20 328 289 280 275 275 440 1,910 872 622 547 672 398
21 320 356 280 275 280 425 1,710 622 723 532 647 390
22 332 330 280 275 280 410 1,630 572 898 562 557 398
23 328 300 280 275 280 390 1,550 552 572 597 527 424
24 328 230 280 270 290 380 1,480 537 494 597 476 472
25 332 250 280 %267 340 370 1,440 499 476 537 445 454
26 328 290 280 270 400 390 1,370 513 4867 472 419 472
27 3z8 300 280 270 425 450 1,300 517 499 458 398 597
28 324 300 275 270 440 700 1,200 %562 552 463 370 698
29 324 290 275 275 - 920 1,140 517 557 478 388 723
30 324 280 275 275 - 1,300 1,080 499 508 472 478 723
31 324 - 275 270 - 2,100 - 476 - 450 822 .
Totall 10,064 9,721 8,684 8,492 7,940 | 16,607 | 70,850 | 20,388 16,677( 2C,738] 13,987 14,995
Mean 325 324 280 274 284 536 2,362 658 556 669 451 -+ 500
Ccfem| 0.479 0.478 0.413 0.404 0.419 0.791 3.48 0.971 0.820 c.987 0.665 0.737
In. 0.55 0.53 0.48 0.47 0.44 0.91 3.88 1.12 0.91 1.14 0.77 0.82
Calendar year 1950: Max 2,060 Min 227 Mean 485 cfsm 0,715 In. 9.71
Water year 1950-51: Max 4,050 Min 227 Mean 800 Cfsm 0.885 In. 12.02

. Pegk discharge (base, 1,500 efg).--Apr. 3 (3:30 p.m.) discharge unknown (6.08 ft); Apr. 14 (6 p.m.)
,050 ¢fs !E.Gg Téi.

* Discharge measurement made on this day.
Note.~-Stage-discharge relation affected by ice Nov. 22 to Apr. 3.



STREAMS TRIBUTARY TO LAKE MICHIGAN

Suamico River at Suamico, Wis.

Location.--Iat 44°38', long, 88°04!, in NWi sec.

63

22, T, 25 N., R. 20 E., at county trunk

TTdge, 0.5 mile west of Suamico, 3.0 miles upstream from mouth, and 7.5 miles north

of Green Bay.
Drainage area.--62 sq mi, approximately.
Jrafhase ates

Records avallable.--June to September 1951.

Gage.--Staff gage read once daily. Altitude of gage 1s 585 ft (from Lake Michigan stage).

Extremes, --Maximum discharge observed during period, Stt})cfs Aug. 17 (gage helght, 1.38

TT); minimum, 1.4 cfs Aug. 2-5 (gage height, 0.74 ft).

" Maximum stage known since at least 1920, 12 ft, from road flooding as indicated by

local resident (discharge not determined).

Remarks.--Records good.
fnemgres

Rating table, period June 30 to Sept. 30, 1951 (gage height, in feet,
and diacharge, in cubic feet per second

0.7 0.8 1.1 12
.8 2.3 1,2 18
.9 4.0 1.4 36
1.0 6.5
| Discharge, 1n cubic feet per second, June to September 1951
|
Day| Oct. Nov. Dec, Jan. Feb, Mar. Apr. May June July Aug. | Sept
1| 2.3 1.6| 13
2 2,3 1.4 10
3 | 5.0 1.4 7.6
4 8.0 1.4 5.8
5 | 4.5 1.4] 4.8
8 3.3 5.0 4.2
7 3.3 2.6 3.7
8 18 *2.3 3.3
9 8.7 2.2 3,0
10 5.5 2.0 3.3
11 4.5 1.7 3.2
12 3.7 1.6 2.8
13 | 3.0 4.5 17
14 2.6 4.0 9.8
15 2.3 5.0 6.5
16 2.3 5.2 5.8
17 2.3 34 5.0
18 2.3 24 4.2
19 2.0 15 3.8
20 2,0 6.0 3.7
21 3.3 5.2 3.3
22 3.0 4.0 5.5
23 2.3 6.0 4.8
24 2.0 5,5 5.2
25 2.0 5.2 4.5
26 |, 1.7 6.5 11
27 2.5 s.2| 21
28 2.0 4.5 16
29 2,0 3.7 12
30 | *2.3 1.7 3.3 *9.8
31 - 1.7 16 -
Total 2.3 109.9 185.4 | 213.86
Mean - 3,5 5.98 7.12
Cfsm -| 0.057 0.086 0.115
In. - 0.07 0.11] 0.13
Calendar year : Max Min Mean Cfsm In.
Water year s Max Min Mean Cfsm In,

* Discharge measurement made on this day,
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Silver lake at Portage, Wis.

Location.~~Iat 43°33', long. 89°29!', in sec. 6, T. 12 N., R. 9 E., in southeast end of
Take at outlet culvert on Silver Lake Street, in Portage.

Drainage area.--1 sq mi, approximately.

Records available.--August 1936 to September 1951 (fragmentary).

Gage.--3taff gage.

Extremes.--Maximum elevation observed during year, 93.32 ft June 3; minimum observed,
91,06 Nov. 29.

1936-51: Maximum elevation observed, 93.32 ft June 3, 1951; minimum observed,

90.85 ft Aug. 28, 24, 1937.

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

Elevation, in feet, water year October 1950 to September 1951
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Note,--Add 85 ft to obtain elevation above datum assumed for this lake by Public Service Commission
of Wisconsin,
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Little Green Lake near Markesan, Wis.

Location.--Iat 43°44', long. 88°58!, in sec. 32, T. 15 N., R. 13 E., half a mile rorth
oI lake outlet and 2 miles north of Markesan.

Drainage area.--5 sq mi, approximately.

Records available.--August 1936 to September 1951 (fragmentary).

Gage.--Staff gage. Prior to Apr. 28, 1949, gage was at site 0.5 mile to south at same
datum

Extremes.--Maximum elevation observed during year, 96.18 ft Apr. 28, 29; minimum observ-
ed, 95.04 ft Dec. 4-6, 10, 14, 18, 20, 26,
1936-51: Maximum elevation observed, 96.74 ft June 23, 24, 1940; minimum obssrved,
94.28 ft.Sept. 10, 11, 1936.

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 1950 to September 1951
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5.64 - - - - - - 6.12 - 5.70 - 5.48
2 - 5.44 5.05 - - - - - 5.94 - 5.66 5.48
3 5.60 - - - - - 6,04 - 5.94 - - -
4 -~ 5.44 5.04 5.46 - - - 6.08 - 5.68 5.66 -
5 5.60 - 5.04 - - - - - 5.88 - 5.56 5.46
6 - 5.42 5.04 5.56 - - 6.02 6,06 - - - -
T 5.60 - - - - - - - - 5.68 - -
8 5.60 5.40 - 5.56 - 6,02 6,02 - - 5.70 5.50 5.46
9 - - - - 5.80 - - 6.04 5.86 - .48 5.46
10 5.60 - 5.04 - - - - - 5.86 5.70 -
11 - 5.40 - - - - - - - - 5.48 5.46
12 5.59 5.40 - 5.60 - 6.00 6.06 6.04 5.86 - 5.46 -
13 - - - - N - - 5.98 - - - -
14 - 5.39 5.04 - 5.84 - - - - 5,70 - -
15 5.58 - - - - - 6.16 5.92 5.84 5.72 5.48 5.56
16 - - - - - - = - - - - 5.56
17 5.58 5,34 - - - - - - 5.84 - - -
18 - - 5,04 - - - 6.16 - - 5.72 5.48 -
19 5.58 - - 5,60 5.90 - - 5.86 5.80 - 5.48 5.46
20 - 5.32 5.04 - - - - - - 5.76 - .
21 5.56 - - - - 6.00 6.14 5.86 - - - -
22 5.56 5.32 - 5.76 - - 6.14 - 5.78 5.76 5.46 5.46
23 - - - - - - - - - - - 5.46
24 5,54 - - - - - - 5.86 5.78 5.76 -
25 - 5.18 - - - 6.02 6.16 - - - 5.46 -
26 5,52 5.11 5,04 - - - - 5.86 5.76 5.74 5.46 -
27 - 2 - - - - - 5.86 - - N -
28 5,51 - - - 6.10| 6.04| 6.18 - - 5.72 | 5.48 | 5.46
29 5.50 5.07 - - - - 6.18 5.86 5.84 5.72 - -
30 5.46 - - 5.76 - - - 5.88 - - - -
31 - - - - - - - - - 5.68 - -

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

Location.--Lat 43°571'05", long, 88°57130", in sec. 16, T. 17 N., R, 13 E., on left side at
downsStream end of Government lock and dam, 1.1 mile south of bridge in Berlin, 25 milles
upstream from Barnes Creek, and at mile 33.0.

Dralnage area.--1,430 sq mi, approximately.
Records avallable,--January 1898 to September 1951,

Gage.--Staff gage read three times dally. Datum of gage 1s 744.52 ft above mean tide New
“"York City %by Corps of Englneers).

Average dlscharge.--53 years, 1,111 cfs,

Extremes.--Maximum daily discharge during year, 4,020 cfs Apr., 10, 11, 13-16 (gage heilght,
T3.T £t} minimum daily, 447 cfs Oct. 18, Nov. 12-14 (gage height 6.9 rt t}.
1898-1951: Maximum discharge observed 6,900 cfs Mar. 17, 18, 1¢46 Sgage helght,
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 or no gage-helght record,
ch are falr.

Cooperation. --Gage-height record furnished by Corps of Englneers.
Rating table, water year 1950-51, except period of ice effect

( age height, in feet, and discharge, in cubic feet per second)
%Shifting-control method used Mar. 27 to May 22, Sept. 1-30)

6.9 47 10.0 1,630
8.0 740 12.0 2,880
9.0 1,130 14.0 4,450
Discharge, in cubic feet per second, water year october 1950 to September 1951
Day| oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 646 536 570 560 500 1,100| 3,700| 3,230 1,230 845 990 960
2 17| 536 s70|  560| B05| T:200| 3,700| 3.530| 1,430 B45| 90| I
3 617 512 580 560 500 1,330 3,700{ 3,160 1,580 845 830 920
4 589 512 580 560 500{ 1,450| 3,70c| 3,090 1,630 882 810 920
5 562 489 5go 560 500 1,600| 3,700 2,950 1,690 845 890 88z
6 562 562 600 560 500! 1,750 3,700{ 2,810{ 1,750 845 860 882
T 589 562 600 560 500| 1,850| 3,700 2,740} 1,750 845 840 809
8 617 562 610 560 500 1,920 3,780 2,670 1,750 1,000 810 845
9 617 536 610 560 500 1,960| 3,940 2,600 1,690( 1,040 *784 809
10 617 589 610 560 500 2,000 4,020 2,530 1,630 1,040 760 809
11 617 536 610 560 500| 1,9%0| 4,020 2,470| 1,530 1,000 750 845
12 646 447 610 560 500] 1,920] 3,940 2,290 1,480| 1,000 730 845
13 *617 17 610 560 500| *1,810} 4,020{ 2,230| 1,380 960 720 882
14 617 447 600 560 500 1,750] 4,020| 2,110( 1,230 960 760 882
15 617 512 600 560 500 1,720| 4,020| 2,080| 1,130 860 860 845
16 617 562 600 560 500 1,700( 4,020 1,930| 1,040 960 980 845
17 617 562 600 560 500 1,700 3,860 1,870 1,000 820 1,010 845
18 447 589 590 560 500| 1,700 3,780 1,690 960 920 1,010 80¢
19 BI7 617 590 560 s510| 1,700| 3,700| 1,630 960| 1,000| 1,010 809
20 617 707 590 560 530 1,700| 3,540! 1,530{ 1,000] 1,000| 1,010 809
21 562 676 590 560 s70| 1,700| 3,460| 1,430| 1,000|{ 1,000| 1,000 778
22 562 646 580 *560 620 1,700 3,380 1,280 1,000 1,130 1,000 774
23 512 640 580 560 680 1,710 3,230 1,130 960 1,180 880 809
24 5lz 620 580 560 740 1,780] 3,090 1,080 g20| I, 930 845
25 512 590 580 560 780| 1,850| 3,090| 1,040 920 1,180 900 809
26 536 580 580 550 830( 1,950| 3,300| 1,000 920( 1,130 850 809
27 646 580 570 550 900{ 2,350 3,380 71,040 8z0{ 1,130 850 *845
28 536 580 560 540 1,000 2,530} 3,380 1,080 §20! 1,100 960 882
29 536 570 560 530 - 2,880 3,380| 1,130 920 1,070 1,000 809
30 562 570 560 520 - 3,460 3,300} *1,230 882/ 1,050} 1,000 809
31 536 - 560 510 - 3,700 - 1,230 - 1,010 g9C -
| = e
Total 18,074| 16,884( 18,220 17,200( 16,160 59,460(109,550] 61,480| 37,202 30,872 28,054 | 25,337
Mean 583 563 588 555 577 1,918 3,652 1,983 1,240 996 805 845
Cfsm 0,408| ©.394| 0,411{ 0.388| 0.403 1.34 2,55 1.39| 0.867{ 0.697| 0.633| 0.591
In. 0.47 0.44 0.47 0.45 0.42 1.54 2,84 1.60 .87 0.80 0,73 0.66
Calendar year 1950: Max 4,630 Min 430 Mean 910 Cfsm 0,636 In. 8.62
Water year 1950-51: Max 4,020 Min 447 Mean 1,201 Cfsm 0.840 In., 11.39

* Discharge measurement made on this day.

Note.-~Stage-discharge relation affected by ice Nov. 23 to Mar. 26, No gage-height record July 28
to Aug. 8, Aug. 10-31; discharge estimated on basis of stages at Princeton loc% dam, 20 miles up-
stream, 1 discharge measurement, and rainfall record.
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Wolf River above West Branch of Wolf River, Wis.

Location.--Lat 44°55', long. 88°39!, in E% sec. 3, T. 28 N., R, 15 E., near center of span
on downstream side of highway bridge, half a mile upstream from West Branch Wolf River
and 4 miles north of Keshena at mile 140.1.

Drainage area.--633 sq mi.
Records avallable,--March 1928 to September 1951.

G .--Chain gage read once daily. Datum of gage is 856.57 ft above mean sea level (levels
y Wisconsin Power & Light Co.).

Average discharge.--23 years, 570 cfs.

Extremes.--Maximum discharge observed during year, 2,340 cfs Apr. 13 (gage height, 5.65
5 minimum observed, 220 cfs Nov. 11 (gage helght, 1.24 ft).
1928-51: Maximum discharge observed, 2,580 cfs Apr. 8, 1929 (gage height, 6.10 ft);
minimum observed, 199 cfs Feb. 20, 1936.

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

Rating table, water year 1950-51, except period of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

1.2 210 3.0 812
1.6 296 4.0 1,340
2.0 412 5.0 1,950
2,5 595 5.6 2,340

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 380 336] 360 350 320 400 730 1,280 678 721 517 766
2 50 350 350 350 320 400 s90| 1,230 678 721 517 766
3 350 350 345 350 320 400 680| 1,230 860 721 489 721
4 350 350 335 350 320 400 780| 1,170 960 766 443 678
S 350 350 330 350 320 400 980| 1,120 309| 1,230 213 636
6 350 350 *328 345 320 400| 1,300 1,120 7686| 1,170 482 595
7 336 350) 325 345 320 400 1,520 1,060 766 1,120 *517 555
8 336 350 325 345 325 400{ 1,820 980 721 1,060 555 517
9 350 336 325 345 325 400| 2,080 909 721f 1,120 555 517
10 350 322 330 345 330 395| 2,010 860 678| 1,060 555 517
11 *350 220 335 345 335 395 1,950 812 678 1,010 555 517
12 336 50| 340 340 345 395| #2,080 812 638 721 517 517
13 336 380 340 340 350 390| 2,340 721 555 555 480 517
14 350 445 340 340 355 *389| #Z, 721 517 721 517 721
15 350 75| 345 340 365 380 2,080 B38| 517 678 517 721
16 350 445 345 340 370 375 1,950 636 480 636 517 636
17 365 412 350 340 375 365 1,700 636 517 595 536 595
18 365| 445| 350 335 380 360 1,640 636 517 595 SE! 595
19 365 445 350, 335 380 350, 1,580 678 555 636 5E5 595
20 365 445 350 330 385 345| 1,580 678 595 636 5¢5 595
21 350 412 350 390 340! 1,520 721 595 721 5¢5 555
22 350 350 350 390 340| 1,580 860 595 766 565 555
23 350 322| 350 390 340( 1,520 860 555 766 5¢5 517
24 350 250 350 395 340| 1,460 812 555 721 585 480
25 350 340 350 395 350( 1,460 812 555 721 565 130
26 350 365 350 400 380| 1,340 766 555 678 517 595
27 350 380 350 60| 380 1,340 766 555 636 480 678
28 350 395 350, 400 410| 1,340 *721 678 636 480 766
29 350 395| 350 - 4801 1,340 766 678 595 480 812
30 350 375 350 - 580 1,340 678 678 555 480 BIZ
31 336 - 350 - 800 - 678 - 555 860 -
Total] 10,870 10,960 10,648 10,451 10,020| 12,459| 45,980 26,345| 19,303| 23,822| 16,642| 18,527
Mean 351 365 343 337 35 40! 1,533 850 643 768 537 618
cfsm| 0.555 0.577] 0.542| 0.532] 0.566| 0.635 2,42 1.34 1.02 1.21] 0.848| 0.976
In, 0.64 0.64 0.62 0.61 0,59 0.73 2,70 1.54 1.14 1.40 0.98 1.08
Calendar year 1950: Max 1,660 Min 220 Mean 529 Cfsm 0.836 1In., 11.31
Water year 1950-51: Max 2,340 Min 220 Mean 582 Cfsm 0.835 In., 12.68

#* Discharge measurement made on this dsy.
Note.~-Stage-dlscharge relation affected by ice Nov. 25 to Apr. 6.
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Wolf River at Keshena Falls, Wis.

Location.--Lat 44°53!, long., 88°39!, in E% sec., 22, T. 28 N., R. 15 E, on right bank, 500
ownstream 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.

Records available.--May 1907 to March 1909, February 1911 to September 1951. Published
gs 'at Keshena' 1907-9 and 1911 to March 1928.

Gage.--Water-stage recorder. Datum of gage is 820.00 ft above mean ser level (levels by
isconsin Power & Light Co.). Prior to Mar. 1909, staff gage, and Feb. 1911 to Mar.
1928, chain gage, at bridge in Keshena 1.7 miles downstream at datum 4.03 ft lower.

Average dlscharge.--41 years (1907-8, 1911-51), 779 cfs.

Extremes.--Maximum discharge during year, 3,590 cfs Apr. 13 (gage heigtt, 8.76 ft); mini-
Tmum, 105 cf's Nov. 24 (gage height, 4.68 f't).

1307-9, 1911-51: 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
from %ce); minimum discharge, 91 cfs Dec. 22, 1939 (gage height, 4.€7 ft), result of
ice storage.

Remarks.--Records good except those for period of ice effect, which are fair. Diurnal
TIuctuation by one power plant upstream. i

Revision.--W 664: Drainage area (site at Keshena).

Rating tables, water year 1950-51, except period of ice effect
(gage height, in feet, and diacharge, in cubic feet per second)

Oct. 1 to Apr. 8 Apr. 9 to Sept. 30
5.3 377 6.5 1,290 5.6 546 7.0 1,630
5.6 549 7.0 1,740 6.0 840 8.0 2,670
6.0 842 8.0 2,800 6.5 1,230 8.7 3,470

Discharge, in cubic feet per second, weier year October 1950 to September 1951

Day Oct. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug. Sept.
1 525 512 475 450 425 505 950| 1,560 810 810 668 | 1,020
2 512 506 65 506 s 515 sco| Tr4%0 932 742 602 1,040
3 500 512 450 450 425 520 880| 1,440| 1,130 734 581 932
4 500 477 440 450 430 520 80| 1,440 1,170| 1,210 553 832
5 482 460 435 450 430 520 1,200 1,400{ TI,170| 1,520 567 757
6 465 448 430 450 430 520| 1,700{ 1,360| 1,110( 1,400 646 742
7 477 477 425 450 430 520| 2,040| 1,280] 1,040| 1,210 *616 705
8 448 477 125 450 430 520 2,580 1,170 1,040| 1,360 609 650
9 437] 556 425 450 430 520| 2,890| 1,110 994| 1,400 680 653
10 77 531 430 450 435 520{ 2,780 1,0s50( 1,030( 1,320 675 653
11 488 454 430 450 440 520| *2,620| 1,010 749| 1,180 616 646
12 *471 454 440 450 445 s20| 2,780 994 668 1,050 602 638
13 477 594 445 450 455 520 3,470 971 653 939 616 764
14 482 642 450 450 460 515| *3110 901 631 886 609 878
13 448 €17 450 450 470 *510| 2,780 810 6831 817 809 855
16 471 575 450 450 475 485| 2,400 787 609 810 623 802
17 568 556 450 445 480 470| 2,030 B8 809 757 653 748
18 5E8| 543 450 445 485 455| 1,930{ 1,020 853 712 675 720
19 543 531 450 440 490 445| 1,930{ 1,050 787 742 720 631
20 525 556 450 440 495 435/ 1,780 1,060 817 787 764 71z
21 525 506 450 440 500 430| 1,780 1,050 893 863 742 668
22 471 442 450 435 500 430( 1,830 1,090 772 939 742 660
23 442 556 450 435 500 430| 1,830 1,000 705 886 742 638
24 465 377 450 *434 500 435 1,700 939 712 878 727 638
25 506 ez 450 430 500 440| 1,700 924 705 855 683 631
26 537, 460) 450 430 500 455 1,650 947 712 840 646 705
27 512 495 450 430 500 475 1,600 947 832 787 616 878
28 506 500 450 430 500 520{ 1,650 908 832 749 581 886
29 506 495 450 425 - 600| 1,700 *840 855 727 623 848
30 500 430 450 725 - 780| 1,650 817 832 727 690 *840
31 518 - 450 425 - 1,000 - 817 - 675| 1,030 -
Total 15,352| 15,290, 13,815/ 13,709| 12,985| 16,050| 58,820f 33,050| 25,083| 29,312| 20,486 22,781
Mean 495 510 446 442 464 s18| 1,961| 1,086 836 946 661 759
cfsm| 0.610| 0.628] 0.543! 0.544° 0.571| 0.638| » 2.42 1.31 1.03 1.17| ©0.814] 0.935
In. 0.70 0.70 0.63 0.63 0.59 0.74 2.70 1.51 1.15 1.35 0.94 1.04
Calendar year 1950: Max 2,250 Min 310 Mean 682 Cfsm 0.840 In. 11.41
Water year 1950-51: Max 3,470 Min 377 Mean 758 cfsm 0,933 In, 12.68

Peak discharge (base, 1,500 cfs).--Apr. 13 (10 a.m.-2 p.m.) 3,590 cfs (8.76 ft); July 5 (12 to 5
p.m.) 1,560 cfs (6. T

* Discharge measurement made on this day.
Note.~-Stage-discharge relation affected by ice Nov. 27 to Apr. 5.
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Embarrass River near Embarrass, Wis.

69

Location.--Lat 44°43', long. 88°44!', in sec. 18, T. 26 N., R. 15 E., 10 ft downstream from
e on left bank three-quarters of a mllé downstream from Mill Creek, and 4 mlles

northwest of Embsrrass.
Dralnage area.--895 sq mi.

Records avallable.--June 1919 to September 1951.

Gage.--Water-stage recorder. Prior to Aug. 23, 1938, chain gage on downstream sic}e of
bridge at same datum. Altitude of gage is 800 ft (from survey level line in vicinity.

Average discharge.--32 years, 295 cfs.

Extremes.--Maximum discharge during year, 3,070 cfs Apr. 9 (gage helght, 7.80 ft); minimum

dlscharge, 44 cfs Nov. 11 (gage height, 2.51 ft).

1919-51: Maximum discharge observed, 6,760 cfs Apr. 10, 1922 (gage helght, 11.5 ft),

from rating curve extended above 2,800 cfs; minimum observed, 23 cfs Aug. 3, 6, 7

2

1931.
Remarks.--Records good except those for period of ice effect, which are fair. Slight di-
T urnal fluctuation caused by power plants above station.
Rating table, water year 1950-51, except period of ice effect
(gage height, in feet, and discharge, in cubic feet per seeond)
2,5 42 3.4 302 6.0 1,710
2.7 85 4.0 585 7.0 2,420
3.0 158 5.0 1,110 8.0 3,240
Discharge, in cubic feet per second, water year October 1950 to September 1951
Day oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 106 130 105 70 96 220 892 560 231 183 125 519
2 140 115 105 24 93 290 866 524 345 180 115 311
3 132 113 20 110 90 240 972 494 620 203 132 294
4 127 101 90 94 86 200 1,340 544 635 412 127 290
5 130 85 *94 110 66 200 1,520 554 539 717 EAS 158
6 118 106 96 90 72 205 1,610 549 368 681 140 145
7 127 106 110 76 68 200 1,770 450 214 554 170 183
8 110 103 128 64 60 190 2,580 426 328 499 *187 206
9 115 103 130 8O 66 180 2,980 328 261 650 203 148
10 140 106 120 100 71 180 2,500 290 137 691 153 167
11 122 90 86 120 74 180 2,200 257 158 549 187 164
12 *#135 122 115 113 77 190 2,050 282 196 363 155 180
13 125 94 130 105 79 185 2,580 250 150 261 127 265
14 118 115 105 103 80 *155 | *2,350 265 145 210 183 269
15 96 120 86 110 61 200 1 770 257 158 196 200 250
16 85 137 92 122 61 230 1,250 196 158 210 242 273
17 127 177 110 100 72 206 1,050 290 135 200 243 261
18 115 142 95 120 90 174 892 298 210 177 292 203
19 96 140 140 100 72 140 737 290 224 125 203 183
20 115 132 135 120 94 127 778 273 246 142 273 142
21 125 115 130 100 82 196 717 294 319 203 177 180
22 99 1lo 120 64 72 200 686 280 282 174 167 239
23 92 115 11z 76 72 186 732 273 214 203 153 164
24 113 130 100 ¥120 75 183 722 246 164 217 183 113
25 140 130 82 110 110 132 671 196 180 183 174 153
26 81 100 86 130 145 132 630 200 217 167 115 196
27 85 70 86 130 150 153 635 345 235 142 127 286
28 10l 103 78 1o0 180 250 610 394 324 130 127 282
29 10 105 80 74 - 600 549 *358 294 118 149 *277
30 90 105 110 70 - 872 615 302 254 120 143 273
31 106 - 120 20 - 1,000 - 265 - 125 332 -
Totall 3,481 3,420 3,266 3,065 2,414 7,896 | 39,254 10,540 7,941 8,985 5,397 6,774
Mean, 112 114 105 98.9 86.2 255 1,308 340 265 290 174 226
Cfsm 0.284 0.288 0,266 0.250 0.218 0.646 3.31 0.861 0.671 0.734 0.441 0,572
In. 0.33 0.32 0.31 0.29 0.23 0.74 3.69 0.99 0.75 0.85 0.51 0.64
Calendar year 1950: Max 1,430 Min 70 Mean 241 Ccfsm 0,610 In. 8.29
Water year 1950-51: Max 2,980 Min 60 Mean 281 Cfsm 0.711 In. 9.65
13 (9 p.m.)

Peak discharge (base, 1,500 cfs).--Apr. 9 (9 to 12 a.m.) 3,070 cfs (7.80 £t); Apr.
2,660 cfs (7.34

* Discharge measutemenb made on this day.
Note.--Stage-discharge relation affected by ice Nov. 24 to Mar. 16 (no gage height
23).

record Jan. 18-
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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 15 ft
downstream from Pearl Street bridge in New London, 0.2 mile downstresm from Embarrass
River, and at mile 56.3.

Drainage area.--2,240 sq mi, approximately.

Records avallable.--October 1913 to September 1951,

Gage.--Staff gage read once dailly. Datum of gage is 749.37 ft above mean sea level (levels
T by Corps of Engineers).

Average discharge.--38 years, 1,791 cfs.
Extremes .--Maximum discharge observed during year, 10,400 cfs Apr. 14-16 (gage helght, 9.8
; minimum observed, 580 cfs Nov. 18, 14 (gage height, 0.1 ft).
1913-51: Maximum discharge observed, 15,500 cfs Apr. 13, 1922 (gage helght, 11.4
ft), from rating curve extended above 12,000 cfs; minimum, 261 cfs Sept. 6, 1933.
Maximum stage known, 11.6 ft Apr. 16, 1888, from information by Corps of Engineers.
Remarks.--Records good except those for period of ice effect, which are fair.
Cooperation.--Gage-height record furnished by Corps of Engineers.

Revisions (water years).--W 1114: 1943(M).

Rating table, water year 1950-51, except period of lce effect
(gage helght, in feet, and discharge, in cubic feet per second)

0.1 580 3.0 1,700 8.0 5,500
.5 704 4,0 2,210 9.0 7,560
1.0 870 5.0 2,800 10.0 11,200
1.5 1,050 6.0 3,510
2.0 1,250 7.0 4,330
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day| Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. | Sept.
1 802 704 770 740 690 810| 4,530 4,750{ 1,800/ 1,510( 1,130| 1,170
2 802 768 760 740 690 820 s 35 1,800 1,510 1,090| 1,510
3 908 768 730 740 690 830| 5,230| 4,430| 1,900, 1,420( 1,010]| 1,650
4 B0 768 700 740 680 830| 5,360] 4,240| 2,050| 1,470 978 N
5 836 736 *671 740 670 840| 5,810| 4,150| =2,210| 1,600 978| 1,600
6 836 736l 670 740 660 840| 6,350 3,980 2,320 1,750 978( 1,510
7 836 704 TEO 740 660 840 6,560 3,900 ) 1,560 978| 1,330
8 836 704 690 730 650 840| 7,020{ 3,820 2,100 2,320} *1,050] 1,250
9 836 768 700 730 640 840| 7,560 3,590 =2,050| 2,500| 1,090| 1,210
10 836 768 700 730 620 ga0| 8,180| 3,430 2,050 2,620| 1,090( 1,210
11 768 768 710 730 660 s40| 8,870 3,290 1,850{ 2,680| 1,050| 1,170
1z *802) 672 720 730 680 840| 9,610 3,080 1,700{ 2,740{ 1,010} 1,210
13 704 580 720 750 680 s40| 10,000{ 2,870 1,650 F4710| 1.010| 1,250
14 580) 720 730 680 840|*10,400| 2,740 1,470{ 2,500{ 1,010| 1,250
15 73§ €72 720 730 680 830| 10,400| =2,560| 1,380{ 2,440| 1,090| 1,330
16 802 836 720 730 660 8z0| 10,400 2,380| 1,290 =2,210| 1,250( 1,380
17 802| 879) 730 730 680 810| 10,000| 2,100/ 1,290 2,000/ 1,290( 1,380
18 802| B70| 730 720 680 soo| ¢,610f =2,000f 1,250| 1,800 1,420 1,380
19 802] 870 730 720 700 780| 8,520 1,950 A 1,650 Tf‘l’fo‘ 1,330
20 836 836 730 710 700 786| 7,560 1,950 1,420{ 1,510 1,380| 1,250
21 836 802, 730 710 710 780| 6,780 1,950, 1,560 1,470| 1,330| 1,210
22 836 768 730 710 720 780| 6,350{ 2,000 1,560 1,420{ 1,290 1,170
23 836 802 730|  *700 730 780| 5,980 2,000f 1,650 1,420] 1,290( 1,210
24 802 768 730 700 740 780| 5,850{ 1,950 1,650 1,420{ 1,250( 1,210
25 768| 738| 730 700 760 780| 5,360 1,850 1,510f 1,510{ 1,210( 1,170
26 768 738 740 700 780 soo| 5,360 1,850 1,380 1,420{ 1,250( 1,090
27 768 802 740 700 790 830| 5,360 1,850 1,470 1,420| 1,210 4250
28 768 870 740 700 800 900| 5,230 1,850 1,420 1,380( 1,170f 1,330
29 768 802| 740 700, - 1,800( 5,100/ 1,850 1,560 1,290| 1,050| *1,420
30 768| 790 740 690 - 3,000| 4,980 *1,950 1,560 1,290| 1,010 1,470
31 704] - 740 T - 4,150 - 1,850 - i,210/ 1,010 -
Total] 24,744] 22,854 22,391 22,330{ 19,480| 31,890|212,980| 86,690 50,470| 55,780| 35,372| 39,500
Mean 798| 762| 722 720 696/ 1,029| 7,099 =2,796| 1,682 1,799| 1,141 1,317
Cfsm| 0.356 0,340 0.322] 0.321] 0.311] 0.459 3.17 1,25 0.751] 0,803| 0.509| 0.588
In. 0,41 0.38  0.37|  0.37 0.32] 0,53 3,54 1,44 0.84] C.93 0.59( 0.66
Calendar year 1950: Max 7,000 Min 560 Mean 1,454 Ccfsm 0,849 In. 8.8l
Water year 1950-51: Max 10,400 Min 580 Mean 1,711 Ccfsm 0,764 In. 10,38

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 30 to Mar. 30.
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Little Wolf River at Royalton, Wis.

Location,--Lat 44°24!, long. 88°51!, in sec. 1, T. 22 N., R. 13 E,, on right bank 50 £t
Fbove highway bridge in Royalton and 4 miles upstream from mouth.

Drainage area.--485 sq mi,
Records avallable.--January 1914 to September 1951,

Gage .--Water-stage recorder. Datum of gage is 774.00 ft above mean sea level, datum of
T929, Prlor to Aug. 20, 1915, chain gage at highway bridge at datum 0.75 ft lower.
Aug. 20, 1915, to Apr. 23, 1934, staff gage on left bank at same datum,

Average discharge.--37 years, 424 cfs.

Extremes.--Maximum discharge during year, 2,860 cfs Apr. 9 (gage helght, 4.61 ft); minimum,
cTs Nov. 23 (gage height, 0.81 ft).
1914-51: Maximum discharge, 6,950 cfs Mar. 30, 1943 (gage helght, 8.00 ft), from
rating curve extended above 3,500 cfs; maximum gage height, 11.95 ft Mar. 28, 1950 (back-
water from ice); minimum discharge, 57 cfs Feb. 10, 1934.

Remarks.--Records good except those for periods of ice effect, which are fair. Dlurnal
TTuctuation caused by power plant 6 miles above statlon.

Rating table, water year 1950-51, except perlods of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

1.0 109 2.5 929
1.1 132 3.0 1,310
1.4 243 3.5 1,750
1,7 402 4,0 2,230 e
2,0 591 5.0 3,310

Discharge, in cubic feet per second, water year October 1950 to September 1951

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 200 182 160 150 142 315 900 670| 329 217 174 234
2 230 182 160 150 138 300 780 59T, 451 281 217 178
3 T67| 160 162 150 136 270 700 526 558 248 174 200
4 157 157 163 150 134 235 8OO 546 677 385 170 209
5 154 144 *164 150 132 230| 1,250 546 598 507 157 170
6 154 154 165 150 130 260 1,620 507 432 532 279 189
7 182] 167 185 150 130 285/ 1,300 476 391 426 182 167
8 170| 174 164 150 128 290 2,330 432 323 526 222 200
9 178| 174 162 150 128 295! 2,860 379 271 757 *243 167
10 209 170 160 150 128 290| Zr700] 379, 257 812 209 193
11 189 163| 158 150 128 280| 2,180 345 257 798 200 230
12 *185| 158] 157 150 128 260 1,980 385 217 598 213 213
13 182 154 156 150 128 240| 2,330 277 302 451 189 234
14 174 1860 154 150 128 *223| 2,580 T34 329 329 200 262
15 157] 189 154 150 128 220| 2,180 313 243 362 340 239
16 157] 501 152 150 128 228{ 1,620 291 217 334 379 253
17 185| 253 152 152 130 240| 1,310 391 226 267 4489 178
18 157, 118 152 152 130 250| 1,140 463| 226 323 494 213
19 182 135 152 153 130 250 998 420 340 209 174
20 157 170 152 154 134 235 894} 402 432 262 253 182
21 185 234 152 154f 140 222 860) 45)] 414 307 323 193
22 189 281 152, 155 150 210 826 396 340 222 230 189
23 170| 11§ 152 *157) 190 210 819 345 345 286 257 185
24 151 T50] 152 T 220 205 812) 334 226 248 217 200
25 151 150) 152 50! 250 200 929 277 291 222 743 222
26 148 150} 152 153 280! 205 1,030 296 272 226 185 209
27 182 158 152 150| 300 250 964 469 296 209 230 302
28 178 160| 152 150| 315 500 832 558 402 182] 189] %334
29 148 160 152 148 - 750 826 *526] 396 200 178 3
30 144 160} 152 148 - 920 730} 451 313] 182 253 193
31 pre! 160 150 146| - 1,000 - 374 - 170 178 T-
Total] 5,316 5,384] 4,834 4,652 4,463 9,668/ 41,580 13,150 10,437 11,078/ 7,484 6,425
Mean 17 179| 15| 1504 159 318/ 1,386 424 348 357 241 214
Cfsm| 0,353 0.369 0.322] 0.309] 0.328] 0.656 2,88 0.874 0.718] 0.736| 0.497( 0.441
In. 0.4} 0.4 0.37 0.3 0.34) 0.76 3,19 1.0 0.80 0.85 0.57| 0.49
Calendar year 1950: Max 5,000 Min 107 Mean 325 Cfsm 0,670 1In, 9.10
Water year 1950-51: Max 2,860 Min 118 Mean 342 Cfsm 0.705 In. 9.58

. Peak discharge (base, 1,600 cfg).--Apr. 9 (2 to 4 p.m.) 2,860 cfs (4.61 ft); Apr. 14 (8 to 12 a.m.)
,640 cfs ll.ﬁ Fé).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 12-14, Nov. 24 to Apr. 5.

.256499 O -53 - 6
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Waupaca Rlver near Waupaca, Wis.

Location.--Lat 44°21', long. 88°59!, near north line of sec. 1, T. 21 N., R. 12 E,, on
T bank 10 ft downstream from highway bridge, 13 miles downstream from Crystal River,
and 4 miles downstream from Waupaca.

Dralnage area.--305 sq mi.

Records available.--June 1916 to September 1951. Published as "near Weyauwega" June 1916
G October .

Gage.--Water-stage recorder. Prior to Oct. 18, 1917, chain gage at site 1 mile downstream
at different datum. Oct. 18, 1917, to Nov. 23, 1933, chaln gage on brldge at present
site and datum. Altitude of gage is 780 ft (from survey level line along railroad).

Average discharge.--35 years, 249 cfs.

Extremes.--Maximum discharge during year, 740 cfs Apr. 8 (gage height, 2.96 ft); maximum
Zage helght, 3.23 £t Mar. 19 (backwater from ice); minimum dlscharge, 82 cfs Oct. 7
(gage height, 0.87 ft).

1916-51: Maximum discharge, 2,520 cfs Mar. 20, 1948 (gage helght, 6.90 ft); maximum
%age ggigkzlg, gggg ft Mar. 28, 1950 (backwater from ice); minimum daily discharge, 5p cfs
an. 22, 28, .

Remarks.--Records good except those for period of ice effect, which are fair. Considerable
dlurnal fluctuatlon caused by power plants above station.

Revislons (water ears).é—w 1054: 1926(m). W 1084: 1919, 1922-24, 1938, 1940, 1942(M),
4
o 194A(MT, IQZB(E;L T946.

Rating table, water year 1950-51, except perlod of lce effect
(gage height, in feet, and discharge, in cubic feet per second)

1.2 130
1.5 202
2.0 367
2.5 560
3.0 760
Discharge, in cubic feet per second, water year October 1850 to September 1951
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 174 176 162 150 130 300 399 285 247 199 179 194
2 178 176 165 150 T30 260 415 €8 286 194 185 192
3 188 178 165 150 130 200 442 265 315 209 179 180
4 175 158 *168 150 130 200 488 274 283 251 173 192
5 179 156 170 150 130 220 515 267 261 249 175 186
6 171 177 175 150 130 280 492 259 245 233 191 190
7 162 172 180 150 130 300 543 246 233 212 192 189
8 190 175 183 150 130 290 663 248 217 327 199 176
9 195 178 188 152 130 265 654 237 209 365 *202 183
10 73] 182 1% 152 130 240 557 226 209 F08 192 130
11 175) 186 190 152 130 205 468 227 195 275 182 200
12 178| 170| 188 152 130 192 467 222 197 262 186 195
13 *182 209 185 154 130 *188 572 221 195 237 200 216
14 169 186| 180 154 130 130 544 216 194 218 206 209
15 166 152] 175 154 130 220 458 221 193 210 235 202
16 188 172 170 154 133 260 396 217 188 208 232 202
17 182, 180 160 156 135 220 364 232 150 208 282 202
18 176 178 155 156 138 205 342 231 199 198 230 197
13 176 173 153 156 142 200 336 230 244 197 229 187
20 174 174 150 156 152 200 314 261 245 193 218 191
21 165 188 150 156 163 205 303 241 214 196 220 192
22 157, 195 155 156 178 218 325 226 203 207 209 183
23 174 200 160 *152 200 230 305 224 201 198 204 195
24 183 150 162 154 230 250 318 214 203 197 196 202
25 172| 140 160 152 270 280 393 208 196 194 193 198
26 183 150 150 152 310 373 408 235 216 189 199 210
27 167 155) 145 150 320 210 357 265 236 186 130 251
28 164 160 140 150 320 266 324 262 240 182 197 *Z
29 160 160 145 145 - 501 308 251 239 185 193 208
30 170 160 148 137 - 538 287 *231 204 189 198 205
31 162 - 150 133 - %62 el 222 - 185 188 -
Total 5,412 5,168 5,117 4,687| 4,641 8,168 12,757| 7,432 6,897f 6,858 6,314| 5,948
Mean 175) 172 165 151 166 263 425 240 223 z21 204 198
cfsml 0,574| 0.564| 0.541| 0.495 0.544| o0.862 1.39| o0.787| 0.731] o.725| 0.669| 0.648
in. 0,66 0.83 0.62 0.57 0.57 0.99 1.55 0.91 0.82 0.84 0.77 0.72
Calendar year 13950: Max 2,000 Min 140 Mean 225 Ccfsm 0.738 1In, 10.02
Water year 1950-51: Max 663 Min 130 Mean 217 Cfsm 0.711 1In. 8.65

Peak discharge (base, 670 cfs).--Apr. 8 (2 to 3 p.m.) 740 efs (2.96 £t).
acharge measurement made on this day.
Note,--Stage-discharge relation affected by ice Nov. 23 to Mar. 25 (no gage-height record Jan. 29
to Feb. 3, Feb. 9-10).
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Lake Winnebago at Oshkosh, Wis.

Location.--Iat 44°00'40", long. 88°32100", in sec. 24, T, 18 N., R. 17 E., in moith of
upper Fox River at Chicago & Northwestern Rallroad bridge, 0.2 mile downstreamn from
Main Street Bridge in Oshkosh and 18 miles up the lake from Menasha Dam and oitlet.

Drainage area.--6,030 sq mi at lake outlet at Menasha Dam.

Records available.--October 1938 to September 1951. Records from 1857 to 1938 in files
of Corps of Engineers. A report on Fox River by Corps of Engineers, is published
as House Document No. 146, 67th Congress, 2nd sesslon.

Gage.--Staff gage. Datum of gage is 745.05 ft above mean tide at New York City (levels
of Corps of Engineers). Prior to 1882, lake levels were referred to Deuchman gage
at lake outlet of Menasha Dam. Datum of Deuchman gage, which is still in existence,
1s 745.00 ft above mean tide at New York City.

Extremes.--Maximum gage helght observed during year, 3.48 ft fpr. 26; minimum obzerved,
. ft Feb. 24.
1857-1951: Maximum gage height observed, 5.33 ft (Deuchman gage) Nov. 8, 1881;
minimum observed, -2.00 ft (Deuchman gage) Nov. 28, 1891,

Remarks.--Lake elevations controlled by dams at Menasha and Neenah which are ope-ated in
The interest of navigation. Cre§ts of both dams are at elevation 746.73 ft. Present
limits of regulation are from 21% inches above the crest of Menasha Dam down to the
crest during navigation season, plus additlonal 18 to 24 inches below crest diring
winter. Oshkosh staff gage gives true level of lake while Deuchman gage readings are
affected by loss of head in the channel between lake and dam.

Cooperation.--Records furnished by Corps of Englneers.

Gage heilght, in feet, water year October 1950 to September 1951

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,38 2.04 1.64 1.33| 0.83[ 0.58 1.50 3.29 3.19 2,96 3,00 2,88
2 2.35 2.08 1.66 1.31 .81 .58 1.58| 3.25 3.08| 2.98 2,92 2.88
3 2.40 2,06 1.64 1.31 .81 .62 1.60 3.19 3.17 3.02 3.02 2.85
4 2.38| 2.02 1.62 1.31 .79 .64 1.79 3.19 3.23 3,08 2,90 2.85
5 2.33 2.00 1.64 1.29 .77 .64 1,90 3.17 3.17 3.02 2.88 2,81
6 2,31 1.88 1.60 1,33 .75 .62 1.98 3.12 3.14 3,00 2.83 2.73
7 2.12 1.98 1.64 1,29 .73 .88 2.16 3.08 3.12 2,98 2,75 2,81
8 2.40 1.92 1.64 1.25 .71 .75 2.35 3,10 3.12 3.08 2.79 2,75
9 2,38 1.83 1,66 1,25 .71 .73 2.52 3.21 3.10 3,12 2.77 2.70
10 2,35 1,90 1.66 1.22 .69 .75 2.67 3.14 3.10 3.19 2,75 2.64
11 2.33 1.88 1,64 1.20 .87 .75 2.79 3.08 3,10 3.14 2.69 2.75
12 2,31 1,85 1.64 1.20 .85 .73 2.90| 3,14 3.10 3.14 2,73 2,71
13 2.33 1.83 1.62 1.16 .83 .73 3,02 3.06 3.08 3.14 2.71 2.75
14 2,29 1.81 1.60 1,14 .60 .79 3.14 3.25 3,08 3.14 2.77 2.88
15 2,27 1.79 1.58 1.12 .58 .83 3.18 3.25 3.08 3.12 2,75 2,85

16 2.29 1,58 1,56 1,10 .56 .88| 3,31 3.25 3.08 3.10 2.85 2,81

17 2.27 1.83 1.56 1.08 .56 .88 3.31 3.08 3.086 3.17 2,90 2,77

18 2.85 1.75 1.54 1.086 .58 90| 3,38 3.08 3.08 3.12 2,92 2.75

19 2.23 1.72 1,50 1.04 .80 90| 3,35 3.08 3.12 3.12 2,98 2.15

20 2.23 1.66 1.50 1.02 .58 .92 3.35| 3.12 3.08 3.10 2,94 2,73

21 2,21 1.70 1,50 1.00 .54 .92 3.40 3.17 3.08 2.90 2.83 2.73

22 2,23 1.68 1.48 .98 .52 90|  3.44 3.19 3.06 3,14 2,90 2,79

23 2,29 1.72 1.46 .98 .48 .88| 3.38 3.14 3.04 3,12 2.83 2.67

24 2,15 1.68 1.48 .96 .46 .96 3.35 3.12 3.02 3.08 2,85| 2.62

25 2,12 1.68 1.46 .94 .48 .98 3.33 3.14 3.00 3.08 2.83 2.67

26 2,10 1.68 1.44 .92 .52 1.02 3.48 3.12 3,00 3,08 2.85 2.73

27 2,08 1.66 1.42 .90 .52 1,04  3.44 3.10 3.00 3.08 2.83 2.38

28 2.10 1.66 1.42 .88 .56 1.06| 3.46 3.10 3.06 3.06 2.83 2.67

29 2,08 1.66 1,40 .85 - 1,14 3.25 3,08 2,98 3.02 2.88 2.87

30 2.08 1.64 1.38 .85 - 1.27 3.35 3,08 2.96 2.98 2.83 2.84

31 2,08 - 1.38 .83 - 1,40 - 3.08 - 2,98 2.79 -
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West Branch Fond du Iac River at Fond du lLac, Wis.

Location.--Iat 43°45145", long. 88°29100", on line between secs. 17 and 20, T. 15 N.,
R. 17 E., on left bank, 25 ft upstream from concrete bridge on County Trunk Highway
T., 0.7 mile west of Fond du lac and 2.5 miles upstream from confluence with East
Branch.

Drainage area.--88 sq mi, approximately.
Records available.--March 1939 to September 1951.

Gage.--Water-stage recorder. Datum of gage is 766.78 ft above mean sea level (Corps of
ineers bench mark).

Average discharge.--12 years, 31.5 cfs.

Extremes.--Maximum discharge during year, 741 cfs May 3 (gage height, 4.28 £t); maximum
gage helght, 4.37 ft Mar. 29 (backwater from ice); no flow Nov. 25, 23,
1939-51: Maximum daily discharge, 1,390 cfs Mar. 27, 1943; no flow for many days.

Remarks.--Records good except those below 1 cfs and those for periods of ice effect, which
are poor.

Rating table, water year 1950-51 (gage height, in feet,
and discharge, in cublc feet per second)
(Shifting-control method msed Mar. 31 to Apr. 24,
June 1-16, Sept. 10-30)

0,0 0 0.6 19 2.5 307
d 3 .8 36 3.0 411
.2 .8 1.0 57 3.7 576
W3 2.9 1.5 127
.4 6.8 2.0 211
Discharge, in cublc feet per second, water year October 1950 to September 1951
Day Oct. Nov, Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,1 0.4 0.5 0.5 0.3 160 50| 219 10 8.9 0.3 0.6
2 2,1 .4 .5 .5 .3 170 4390 193 22 7.3 .3 .8
3 1.8 4 .5 .5 .3 186 422 297 25 8.4 .2 N
4 1.4 X 6 .5 .3 200 *368 | 347 18 8.4 2 6
S 1.2 .4 .6 *.4 .3 215 317 228 14 6.4 .2 .5
6 1.0 3 .6 4 .3 220 279 184 13 6.0 .3 *.6
7 2,1 .3 .6 4 3 215 317| 150 13 5.2 ‘a4 .5
8 1.8 .3 .6 4 4 200 389 | 124 14 18 3 4
g 1.4 *.7 .8 .4 4 175 307 105 16 6.0 2 .3
10 1.4 N: .6 4 s 145 303 88 17 4.8 2 Tz
11 1.4 4 .6 .4 .4 128 283 74 16 4.1 2 4
12 1.2 .3 .8 .4 4 117 317 62 *17 3.3 1 2
13 1,0 3 .8 4 X3 110 337 54 18 2.5 N3 1.0
1¢ 1.0 3 .6 4 4 105 291 44 14 1.8 .6 N
15 .8 .5 .6 4 .4 103 266 38 13 1.4 ‘s 1.0
16 .7 .8 .6 .4 4 102 253 33 12 1.8 1.2 7
17 .6 .6 .8 .4 .4 100 228 31 9.9 1.4 -8 .6
18 .6 .6 .6 4 .4 100 207 28 11 1.4 1.2 '8
13 .6 .6 .6 4 “ 100 189 25 11 1.2 ‘s 6
20 .6 .6 .6 .4 3 100 161 23 10 .8 .8 .6
21 .5 .6 B L, .4 .4 100 142 21 9.9 1.6 .8 4
22 .8 .8 .8 4 .5 100 138 19 9.4 1.2 7 .7
23 .6 .8 .6 4 .5 102 122 16 8.9 1.0 6 7
24 .5 4 .5 4 .6 104 114 15 9.4 .8 .6 .6
25 .4 .0 .5 4 .9 108 379 13 10 7 4 .8
26 .4 .0 .5 .4 4.0 113 220 11 14 .8 .6 2.7
27 4 .1 .5 .4 100 120 232 11 16 .6 .6 6.8
28 .4 .1 .5 41 140 160 307 10 15 .6 .6 .8
29 4 .2 .5 .4 - 400 337 10 11 .4 .6 4.5
30 .4 .5 .5 4 - 500 260 9.4 10 4 N 4.5
31 =3 - -5 23 - 563 - 8.9 - 3 .6 -
Totall 29,7 13.0 17.5 12,7| 254,2| 5,321| 8,525(2,491.3| 405.5| 107.5 15.8 38.2
Mean 0.96 0.43 0.56 0,41 9.08 172 284 80.4 13,5 3.47 0,51 1.27
Cfsm 0.011( 0,0049| 0.0064| 0,0047 0,10 1,95 3.23 0,91 0.15 0,033 | 0.0058 0,014
In. 0.01 0.005 0.007 0.005 0.10 2.25 3.60 1.05 0.17 0.04 0.007 0.02
Calendar year 1950: Max 417 Min o Mean 18,9 Cfsm ¢.226 In. 3.05
Water year 1950-51: Max 583 Min © Mean 47.2 Cfsm 0.536 In. 7,26

Peak discharge (base, 350 ¢fs),--Mar. 30 (8 p.m.) 656 cfs (3,88 f£t); Apr. 8 (11:30 a.m.) 490 cfs
(3723 ; Apr, 13 (3 p.m.) 378 cfs (2.74 ft); Apr. 25 54 p.m.) B70 cfs I34.05 ft); Apr. 29 (3:30
a.m.) 389 cfs (289 ft); May 3 (8 p.m.) 741 cfs (4.28 ft}.

* Discharge measurement made on this day.

Note,--Stage~discharge relation affected by ice Nov. 30 to Dec. 7, Dec. 9-12, Dec. 14 to Mar., 30.
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East Branch Fond du Lac River at Fond du Lac, Wis.

Location.--Iat 43°45!'15", long, 88°27110", in sec. 22, T. 15 N., R. 17 E., on left bank
at steel bridge on town road 0.1 mile west of U, S. Highway 41, 0.5 mile south of
Fond du lac, and 2.5 miles upstream from confluence with West Branch.

Drainage area.--75 sq ml, approximately.
Records avallable.--March 1939 to September 1951,

Gage.~--Water-stage recorder. Datum of gage 1s 762.82 ft above mean sea level (Corps of
Engineers bench mark).

Avergge discharge.--12 years, 32.2 cfs.

Extremes.--Maximum discharge during year, 899 cfs Apr. 26 (gage height, 3.97 ft); maximum
gage height, 5.46 ft Mar. 6 (backwater from ice); minimum daily discharge, 1.8 cfs
Feb. 3-6 (backwater from ice).

1939-51: Maximum discharge, 2,140 cfs June 23, 1940 (gage height, 5.87 ft); maxi-
mum gage height, 10.74 ft Mar. 16, 1943 (ice jam), from floodmarks; no flow Jan. 17-
29, 1940; Jan. 3, 1949.

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

Rating table, water year 1950-51, except periods of ice effect
{gage height, in feet, and discharge, in cubic feet per second)

0.9 1.0 1.7 61

1.0 2.8 2.0 127

1.1 5.8 2.5 273

1.2 10 3.0 453

1.3 16 4.0 878

1.5 34

Discharge, in cublc feet per second, water year October 1950 to September 1951

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 4.3 2.8 2.7 2.6 1.9 150 457 174 24 7.7 5.2 5.5
2 5.8 2.6 2.7 2.6 1.9 150 434 140 56 7.2 4.9 5.2
3 5.8 2.4 2,8 2.5 1.8 160 *270 189 80 7.7 4.6 5,2
4 5.5 2.3 3.0 2.5 1.8 180 235 309 52 9.1 4.3 4.9
S5 5.5 2.3 3.2 *2.5 1.8 220 220 171 44 8.6 4.0 5.2
6 5.5 2.3 3.3 2.4 1.8 270 196 1z2 40 7.7 4.3 *5.5
7 5.5 2.3 3.4 2.4 1.9 310 326 98 36 6.7 4.6 5.5
8 10 2.3 3.4 2.4 2.2 300 530 80 33 19 4.6 5.2
9 10 *3.1 4.3 2.4 2.3 250 485 65 29 32 4.9 4.9
10 8.2 3.4 3.7 2.4 2.3 200 340 49 23 15 4.6 4.9
11 6.7 4.9 2.6 2.4 2.3 160 263 45 18 13 4.6 4.9
12 5.5 4.9 3.3 2.3 2.3 130 358 44| %17 13 4.3 4.9
13 5.2 2.6 3.5 2.3 2.3 110 391 40 76 11 5.2 5.8
14 4.6 2.3 3.8 2.3 2.3 100 376 34 34 10 7.2 6.3
15 4.3 2.8 3.6 2.3 2.3 90 254 29 20 8.6 8.1 5.5
16 4.0 4.3 3.5 2.3 2.3 86 191 25 13 8.2 iz 5.2
17 4.0 4,6 3.5 2.3 2,3 100 154 27 13 9,1 10 6.7
18 3.7 4.3 3.4 2.3 2.3 120 114 27 13 14 9.1 5.2
19 3.7 3.7 3.3 2.3 2.3 140 95 23 13 34 7.2 4.9
20 2.8 3.1 3.3 2,3 2.3 125 78 21 12 T 6.7 4.6
21 3.4 2.9 3.2 2.3 2.4 110 70 19 12 14 6.7 4.6
22 4.0 2.7 3.2 2.3 2.5 20 T4 21 11 22 8.2 5.5
23 3.7 2.6 3,1 2.2 2,8 T4 69 2z 11 15 8.2 6,7
24 3.7 2.5 3.1 2.2 5.2 56 69 20 10 12 6.7 6.3
25 3.7 2.4 3.0 2.2 5.0 31 480 18 10 10 5.8 6.3
26 3.4 2.3 2.9 2.2 10 30 671 19 9.6 8.6 5.8 9.6
27 3.1 2.3 2.9 2.2] 200 60 333 21 9.6 .1 5.8 18
28 2,8 2.4 2.8 2.2| *¥170 681 306 25 9.6 7.2 6.3 13
29 2.8 2.5 2.8 2,1 - 810 358 22 9.1 6.7 7.7 10
30 3.1 2.6 2.7 2,1 - 788 232 18 8.2 6.3 6.7 10
31 3.1 - 2.7 2.0 - 555 - 18 - 5.8 5.5 -
Totall 147.4 88.3 98.5 71.8 438.6 6,636 8,429 1,935 726.1 371.9 194.8 196.0
Mean 4.75 2,94 3.18 2,32 15.7 214 281 62.4 24.2 12.0 6.28 6.53
Cfsm 0,063 0.038| 0.042 0.031} 0©0.209 2.85 3.75 0.832{ 0.3231 0.160 0.0841 0.087
In. 0.07 0.04 0,05 0.04 0.22 3.29 4.18 0.96 0,386 0.18 0.10 0,10
Calendar year 1950: Max 600 Min 0.4 Mean 22.2 cfsm 0,296 In, 3.98
Water year 1950-51: Max 810 Min 1.8 Mean 53.0 Ccfsm 0,707 In. 9.59

Peak discharge (base, 240 cfs).-~-Mar. 6 (4 p.m,) discharge unknown (5.46 ft); Mar, 29 (12 m.) 856
cfs (5.94 ft) _;‘sl\pr. 8 (11 p.m,) 614 efs (3,34 ft); Apr. 14 (3 a.m.) 449 cfs {2.94 £t); Apr. 26
(1 a.m,) 899 cfs (3.97 ft); May 3 {11 p.m.) SOl cfs {3,03 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 21 to Dec. 6, Dec. 12 to Mar., 27 {no gage
hefght record Nov. 25, Feb. 20-25).
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Lake de Neveu near Fond du Lac, Wis.
Location.--Lat 43°44!', long. 88°24', in see. 30, T. 15 N., R. 18 E., at boat house at
T north end of lake on farm of Nick Glebel, 4 miles southeast of Fond du Lac.
Drainage area.--2 sq mi, approximately.
Records available.--August 1936 to September 1951 (fragmentary).
Gage.--Staff gage and reference point in lake bed.
Extremes.--Maximum elevation observed during year, 97.85 ft Apr. 13; minimum, 97.31 ft
V. 7.
1936-51: Maximum elevation observed, 98.32 ft Mar, 27, 1950; minimum, 96.90 ft
Aug. 15, 1936.
Remarks.--Gage heights have been reduced to datum assumed for this lake by Public Service
Tommission of Wisconsin. Natural outlet.

Elevation, in feet, water year October 1950 to September 1951

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - - 7.42 - - - - 7.74 7.51 - - -
2 - - - 7.44 7.47 7.65 - - - - - -
3 7.55 7.40 - - - - 7.74 - - 7.50 7.37 -
4 - - - - - - 7.74 7.89 - - - 7.51
5 - - 7.47 7.55 - - - - 7.50 - - -
6 7.50 - - 7.51 7.48 7.65 7.74 - - 7.51 - 7.51
7 - 7.31 - - - - - - - - 7.34 7.47
8 - - 7.55 - - - - 7.59 7.51 - - -
9 - - - 7.50 7.47 7.63 - - - - - -
10 7.47 7.35 - - - - 7.79 - - 7.52 7.34 -
1l - - - - - - - 7.46 - - - 7.48
12 - - 7.53 7.47 - - - - 7.52 - - -
13 7.45 - - - 7.48 7.59 7.85 - - 7.49 - =
14 - 7.40 - - - - - - - - 7.40 7.53
15 - - 7.51 7.58 - - - 7.47 7.51 - - -
16 - - - 7.45 7.49 7.57 - - - - - -
17 7.44 - - - - - 7.75 - - 7.50 7.44 -
18 - 7.38 - - - - - 7.46 - - - 7.54
19 - - 7.49 7.44 - - - - 7.44 - - -

20 7.47 - - - 7.51 7.53 7.68 - - 7.50 - -

21 - 7.33 - - - - - - - - 7.48 7.55

22 - 7.50 7.47 - - - 7.45 7.40 - - -

23 - - - 7.44 7.49 7.57 - - - - - -

24 7.38 7.37 - - - - 7.82 - - 7.47 7.44 -

25 - - - - - - - 7.45 - - - 7.58

26 - - 7.46 7.44 - - - - 7.40 - - -

27 7.35 7.41 - - 7.63 7.57 7.76 - - 7.48 - -

28 - 7.41 - - 7.59 - - - - - 7.52 7.63
29 - - 7.46 - - - - 7.46 7.38 - - -
30 - - - 7.47 - 7.66 - - - - - -

31 7.38 - - - - - - - - 7.40 7.54 -

Note.--Add 30 ft to obtaln elevation above datum assumed for this lake by the Public Service Com-
mission of Wisconsin.
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Fox River at Rapide Croche Dam, near Wrightstown, Wis.
Location,--Lat 44°19', long. 88°12', in sec. 4, T. 21 N., R, 19 E., at Rapide Crorche Dam,
2 miles upstream from Wrightstown and 18 miles upstream from mouth,
Drainage area.--6,150 sq mi, approximately.
Records available.--March 1896 to September 1951.

Gage.--Recording head and tail water gages and electric generation data taken each half
Four are used to compute discharge records.

Average discharge.--55 years, 4,243 cfs.

Extremes.--Maximun daily discharge during year, 20,400 cfs Apr, 26; minimum daily, 1,880
cI's Oct, 15.
1918-51: Maximum daily discharge, 21,300 cfs June 6, 1943, Mar. 27, 1946; minimum
daily, 138 cfs Aug. 2, 1936.

Remarks.~-Records good. Flow regulated by storage in Lake Winnebago (see p. 73). Dally
scharge determined from flow through turbines, computed from relation between dis-
charge, head and gate openings, and lockages through navigation canal.
Cooperation.--Figures of daily discharge furnished by Corps of Engineers. Records reviewed
%y TGeological Survey.

Discharge, in cublc feet per second, water year October 1950 to September 1951

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

1 2,150| 2,450 3,200y 2,960 3,150| 3,880| 4,710/ 18,200\ 3,840| 2,740| =2,760| 2,120
2 2,000, 2,470| 3,070 3,620| 3,090 3,200| Z,750| »6 4,160| 2,560 3,010 2,230
3 1,940 2,270 2,770 524 3,520 3,550( 5,310 15,800 6,380\ 2,480 Z.220| 2,370
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