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PREFACE

This report was prepared by the U,S, Geological Survey in co-
operation with the States of Illinois, Iowa, Minnesota, and Wiscon-
sin, and with other agencies, by personnel of the Water Resources
Division, E. L. Hendricks, chief hydrologist, G. W, Wl etstone,
assistant chief for Reports and Data Processing, under the general
direction of G. A. Billingsley, chief, Reports Section, end B. A,
Anderson, chief, Data Reports Unit,

The data were collected and computed under superrision of
district chiefs, Water Resources Division, as follows:

C. R, COllier..cicrereerescarescesescnenseaeseesSts Paul, Minn,
C. L. R, HOIt, JT..cceceurersnenneennennanss..Madison, Wis,
W, D, Mitchell,....ccccvereeerenrereerensears.Champaign, I11,
S. W, Wiitala...ccceeeererenneceesecnnnsensesc JOoOWa City, Icwa
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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASIN

SCOPE OF WORK

This volume is one of a series of 37 reports presenting records of stage, dischargs, and content, of
streams, lakes, and reservoirs in the United States during the 1961-65 water years, Since 1888, when the
U.S. Geological Survey first studied streamflow in relation to problems of irrigation, similar records have
been obtained at more than 17,500 gaging stations in the 50 States, On September 30, 1965, the Geological
Survey and cooperating organizations were maintaining 9,100 gaging stations, Partial-re~ord atations for
low flow or for floodflow have been operated at many other points, The records for the 196"-65 water years
at gaging stations and partial-record stations in theupper Mississippi River basin above Keokuk, Iowa, are
given in this report,

COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological Survey in this
work by either furnishing or helping to collect data, Organizations that supplied data are acknowledged in
station descriprions, and organizations that assisted inthe collection of data through cooperstive agreements

with the Survey are as follows:

1llinois--State Department of Public Works and Building, Division of Waterway = and Division of
Highways; State Department of Registration and Education, Water Survey Division,

lowa-~-lowa Geological Survey; lowa State Highway Commission; lowa Natural Re~nurces Council;
State University of lowa, Institute of Hydraulic Research; lowa State Conservation Commission; lowa
State University; Linn County; and cities of Cedar Rapids and lowa City,

Minnesota--State Department of Conservation, Division of Waters; State Department of Highways;
State Iron Range Resources and Rehabilitation Commission; and Hennepin County Bcard of Commis-

sioners,

Wisconsin-~Public Service Commission of Wisconsin; State Conservation Departir ent; State Com-
mittee on Water Pollution; State Highway Commission; Southeastern Wisconsin Regional Planning
Commission; and Madison Metropolitan Sewerage District,

Asslistance in form of funda or services was given by the Corps of Engineers, U,S, Arry, in collecting
records published herein for 76 gaging stations and by the Fish and Wildlife Service, U.S. Department of
the Interior, for 2 stations,

The following organizations aided in collecting records:

lowa--Cities of Ames, Cedar Falls, Cedar Rapids, Charles City, lowa City, Marshalltown, and
Waterloo; State University of lowa, Physicsl Plant; Union Electric Company; and Vaterloo Sewage

v

Treatment Plant,

Wisconsin--Lake Superior District Power Co.; Wisconsin Public Service Corp.; Northern States

/
Power Co,; Dairyland Power Cooperative; Wisconsin Power and Light Co,; Nekoosa-Edwards Paper
1



2 SURFACE WATER SUPPLY, 1961-65, PART 5, VOLUME 2

Co.; Wisconsin River Power Co,; Wisconsin Public Service Corp.; and Wisconsin Valley and Im-
provement Co,

DIVISION OF WORK
The stream-gaging work was done by the Water Resources Division of the Geological Survey under the

direction of personnel cited in the preface, The data for stations in the several States we~e collected and
prepared for publication in the district offices listed below.

State District office Addrers
Illinoisa/. . v v+ vev.++e... Champaign 61820, ,...... 605 North Neil St-eet
Towa, ... ... s eeieen.. lowaCity52240 ,....... 1041 Arthur Street
Minnesotab/. .. ... ...... St, Paui 55101 ., ., ... e . 1033 Post Office Building

Wisconsing/. . . . ........ Madison53706. . ...... 1815 University Avenue

a/Except East Fork Galena River at Council Hill,

b/Except for St, Croix River near Rush City but including Little Minnesota River near Peever, S, Dak,,
Whetstone River near Big Stone City, S, Dak,, and Mississippi River at Prescott, Wis,

c/Except for Mississippl River at Prescott but including East Fork Galena River at Council Hill, Iil,,
and St. Croix River near Rush City, Minn,

DEFINITION OF TERMS AND ABBREVIATIONS
The terms of streamflow and other hydrologic data, as used in this report, are def'ned as follows:
Gaging station is a particular site onastream, canal, lake, or reservoir where systematic observations
of gage height or discharge are obtained, When used in connection with a discharge recorxd, the term is

applied herein only to those gaging stations where a continuous record of discharge is obtaized,

Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the hydrologic
regimes will likely be governed solely by natural conditions, Data collected at a bench-mark station may

be used to separate effects of natural from manmade changes in other basins which have been developed and
in which the physiography, climate, and geology are similar to those in the undeveloped berch-mark basin,

Partial-record station is a particular site where limited streamflow data are collectec' systematically
over a period of years for use in hydrologic analyses,

Discharge is the volume of water in a stream which passes a given point in a unit of tims,

Cubic foot per second (cfs) istherateof discharge representing a volume of 1 cubic foot passing a given
point during 1 second and is equivalent to 7,48 gallons per second or 448.8 gallons per minute,

Cubic feet per second per square mile (cfsm) is the average number of cubic feet of weter flowing per

second from each square mile of area drained, assuming that the runoff is distributed uniformly in time

and area.

Runoff in inches (in,) shows the depth to which the drainage area would be covered if all the runoff
a glven time period were uniformly distributed on it,

Acre-foot (ac-ft) is the quantity of water required to cover an acre to the depth of 1 foo: and is equiva-
lent to 43,560 cubic feet or 325,851 gallons,



DOWNSTREAM ORDER AND STATION NUMBER 3

Cfs~day is the volume of water represented by a flow of 1 cubic foot per second for 24 hours, It is equi-
valent to 86,400 cubic feet, 1,983471 acre-feet, or 646,317 gallons, and represents a runoff of 0,0372 inch

from 1 square mile,

Stage-discharge relation is the relation between gage height (the stage of the stream in relation to a
reference gage) and the amount of water flowing in a channel, expressed as volume per unit of time,

Control designates a feature downstream from the gage that determines the stage-discharge relation
at the gage, This feature may bea natural constriction of the channel, an artificial struct:re, or a uniform

cross section over a long reach of the channel,

Contents is the volume of water in a reservoir, Unless otherwise indicated, volume i= computed on the

basis of a level pool and does not include bank storage.

Drainage area of a stream above a specified location is that area, measured in a horizontal plane,
enclosed by a topographic divide from which direct surface runoff from precipitation normally drains by
gravity into the river above the specified point. Figures of drainage area given herein include all closed

basins, or noncontributing area, within the area unless otherwise noted,
WSP is used as an abbreviation for "Water-Supply Paper" in reference to previously rublished reports.
DOWNSTREAM ORDER AND STATION NUMBER

Beginning with the series of reports for the water year ending September 30, 1951, the oxder of listing
gaging-station records is in a downstream direction along the main stem, All staticns on a tributary
entering above a main-stem station are listed before that station, A station on a tributary that enters
between two main-stem stations is listed between them. A similar oxder is followed in 1'sting stations on
first rank, second rank, and other ranks of tributaries. The rank of any tributary on wtich a gaging sta-
tion is situated with respect to the stream to which it is immediately tributary is indicated by an indention
in the listing of gaging stations in the table of contents of this report, Each indention rep~esents one rank.,
This downstream order and system of indention show which gaging stations are on tributsries between any
two stations and the rank of the tributary on which each gaging station is situated,

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

the tributary.

As an added means of identification, each gaging station and partial-record station has been assigned
a number, Numbers have been assigned in the same downstream order as described in this report, In
assigning station numbers, no distinction is made between partial-record stations ard regular gaging
stations; the station number for a partial-record station indicates downstream-order position in a st
made up of both types of stations, Gaps are left in the numbers to allow for new stations that may be
established; hence the numbers are not consecutive, The complete 8-digit number for each station, such
as 05-2670.00, includes the part number "05" plus a 6-digit number, In this report the ncnessential zeros
are not shown, For example, the complete number 05-2670,00 will appear as 5-2670, just to the left of

the station name,
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EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measurements of discharge,
In addition, observations of factors affecting the stage-discharge relation, weather records, and other
information are used as needed to supplement base data in determining the daily flow, Records of stage
are obtained from a water-stage recorder that gives a continuous graph of fluctuations (fo- digital recor-
ders, a tape punched at 15~, 30~, or 60-minute intervals) or from direct readings on a nonrecording gage,
Measurements of discharge are made with a current meter by the general methods adopted by the Geologi~
cal Survey on the basis of experience instream gaging since 1888, These methods are described in Water-
Supply Paper 888 and in U.S. Geological Survey Techniques of Water Resources Investiyations, book 3,
chapter A6,

Rating tables glving the discharge for any stage are prepared from stage-discharge relation curves
defined by discharge measurements, If extensions to the rating curves are necessary to defire the extremes
of discharge, they are made on the basis of indirect measurements of peak discharge, (such as slope-area
or contracted-opening measurements, computation of flow over dams or weirs, and by other methods),
velocity-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 discharges 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 onindividual discharge measurements and on notes by engineers
and observers are used in applylng. the gage heights to the rating tables, If the stage~dis-harge relation
d by the pr of aquatic growth or debris on the ccntrol, the daily

for a station is temporarily

mean discharge is computed by what is basically the shifting-control method,

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

At most gaging stations in the northern partof the United States and at some in the moun*ainous regions
of other parts of the country the stage-discharge relation is affected by ice during the winter, and it
becomes impossible to compute the discharge in the usual manner, Discharge for perics of ice effect
is computed on the basis of gage-height record and occasional winter discharge measurements, considera~
tion being given to the available information on temperature and precipitation, notes by gage observers and
hydrologists, and comparable records of discharge for other stations {n the same or nearby basins,

For some gaging stations there are periods when no gage-height record is obtained or the recorded
gage height is so faulty that it cannot be used to compute the daily discharge. This hevpens when the
recorder stops or otherwise fails to operate properly, intakes are plugged, float is frozer in the well, or
for various other reasons, For such perlods the dally discharges are estimated on the basis of recorded
range in stage, adjoining good record, discharge measurements, weather records, and comparison with
other station records from the same or nearby basins,
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The data in this report generally comprise a description of the station and tables showing the daily
discharge and monthly and yearly discharges of the stream, Records are published on a water year basis
which begins on October 1 and ends on September 30.

The description of the station gives the location, drainage area, records available, t/pe and history of
gages, average discharge, extremes of discharge, general remarks, and notations on revisions of the pre-
viously published record, The location of the gaging station and the drainage area are obtained from the
most accurate maps available. River mileage, givenunder "Location" for some stations, i~ that determined
and used by the Corps of Engineers unless otherwise noted, Under "Records available" are given the periods
for which there are published records generally equivalent to those at present site, Under "Gage" are
given the type of gage currently in use and the datum of the present gage above mean sea level, and a
condensed history of the types, locations, and datums of previous gages used during the period of records
available, The reference to "datum of 1929" and adjustments of other years are to the datum and adjust-
ments of the U.S, Coast and Geodetic Survey. Under "Average discharge" is given the sverage discharge
for the number of years indicated. It is not given for stations having fewer than five complete years of
record or for stations where changes In water development during the period of record cause the figure to
have little significance, Under "Extremes" are given, usually in tabular form, the maximum instantaneous
discharge and gage height for the current water years (1961-65); the minimum instantaneous discharge if
there is little or no regulation; theminimum daily discharge if there is extensive regulation (also the mini~
mum {nstantaneous discharge if it is abnormally low); and the minimum gage height if it is also abnormally
low. For stations for which peak discharges are published, all independent peaks above the selected base
and the time of occurrence and corresponding gage heights are published in the first table under
"Extremes,"” The base discharge, which is given in parentheses in the table heading, is s~lected so that an
average of about three peaks a year will be presented. Peak discharges are not published for any canals,
ditches, drains, or for any stream for which the peaks are subject to substantial control by man, Time of
day is expressed in 24-hour local standard time; for example, 12:30 a.m., is 0030, 1:30 r.m, is 1330, The
minimums for these stations are published ina separate table following the table of peaks, In the paragraph
following the current data, the data given are for the periods of record within the caleniar year dates in
the heading (not necessarily those for the complete years indicated by the heading dates), Feliable informa-
tion concerning major floods that have occurred outside the period of record are given in the last paragraph
under "Extremes." Unless otherwise qualified, the maximum discharge corresponds to the crest stage
obtained by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecording gage
read at the time of the crest. If the maximum gage height did not occur at the same time as the maximum
discharge, it is given separately, Information pertaining to the accuracy of the recoris and conditions
which affect the natural flow at the gaging station is given under "Remarks,"

Previously published records of some stations have been found to be in error on the basis of data or
information later obtained, Revisions of such reports are usually published along with the current records
in one of the annual or compilation reports, In order to make it easier to find such revised records, a
paragraph headed "Revisions (water years)" has been added to the description of all srations for which
revised records have been published, Listed therein are all the reports in which revisions have been
published, each followed by the water years for which figures are revised in that report, In listing the water
years only one number is given; for instance, 1933 stands for the water year October 1, 1932, to
September 30, 1933, If no daily, monthly, or annual figures of discharge are concerned in the revision, the
fact is brought out by notations after the year dates as follows: "(M)" means that only the instantaneous
maximum discharge was revised; "(m)" that only the instantaneous minimum was revised; and "(P)" that
only peak discharges were revised, If the drainage area has been revised, the report in vthich the revised
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figure was first published is given, It should be noted that for all stations for which cubic feet per second
per square mile and runoff ininches arepublished, a revision of the drainage area necessitates correspond-
ing revision of all figures based on the drainage area, Revised figures of cubic feet per second per square
mile and runoff in inches resulting from a revision of the drainage area only are usually rot published in
the annual series of reports,

The daily table gives the discharge corresponding to the daily mean gage height unless there are large
or rapid changes in the discharge during a day, For days having large or rapid changes, discharge for the
day is computed by averaging the mean discharge for several parts of the day, For digital recorders, the
daily mean dischargeis always the averageof the discharges at each punched reading. For stations equipped
with non-recording gages, the daily discharge corresponds to once-daily readings of the gage or to the mean
of twice-daily readings; but for periods of rapidly changing stage, the discharge is determined from gage-
height graph based on gage readings.

In the monthly summary below the daily table, the line headed "TOTAL" gives the sum of the daily
figures; it is the total cfs-days for the month, The line headed "MEAN" gives the average flow in cubic
feet per second during the month, On the lineheaded "MAX" the figures are the maximum daily discharges
for the months, not themomentary maximum discharges, Likewise, the line headed "MIN" are the minimum
daily discharges for the months, Discharge for the month may be expressed in cubic feet per second per
square mile (line headed "CFSM"), or in inches (line headed "IN"), or in acre~feet (line heaied "AC-FT"),
Figures for cubic feet per second per square mile and runoff in inches are omitted if the drainage area
includes large noncontributing areas, or if the average annual rainfall over the drainage kasin is usually
less than 20 inches, or if the flow is appreciably affected by regulation by upstream reservo'rs,

In the yearly summary below the monthly summary, the figures of maximum are the maximum daily
discharges for the calendar and water years; likewise, the minimums are the minimum da'ly discharges.

Footnotes to the table of daily discharge are introduced by the word "NOTE," Footnoes are used to
indicate periods for which the discharge is computed or estimated by special methods becarse of no gage~
height record, backwater from various sources, or other unusual conditions. Periods of no gage-height
record are indicated if the period is continuous for a month or more or includes the maximum discharge
for the year, Periods of backwater from an unusual source, of indefinite stage-discharge relation, or of
any other unusual condition at the gage site are indicated only if they are a month or mozre in length and
the accuracy of the records is affected, Days on which the stage-discharge relation is affested by ice are
not indicated, The methods used in computing discharge for various unusual conditions have been explained

in preceding paragraphs.,

For most gaging stations on lakes and reservoirs the data presented comprise a descriprion of the sta-
tion and a monthly summary table of stage and contents. For some reservoirs a table showing daily
contents or stage is given, A skeleton table of capacity at given stages is published for all reservoirs for
which records are published on a daily basls, but is not published for reservoirs for which only monthly

data are given,
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 accura~y of observa-

tions of stage, measurements of discharge, and interpretation of records,
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The station description under "Remarks" states the degree of accuracy of the records, "Excellent"”
means that about 95 percent of the daily discharges are within 5 percent; "good", within 10 percent; and

"falr" within 15 percent. "Poor" means that daily discharges have Iess than "fair" accuracy,

In earller reports the figures of daily mean discharge, computed manually, were usually rounded to
tenths below 10 cfs, but the rounding rules were not rigid; some discharges were given to hundredths if
the accuracy was sufficiently good and others were rounded to whole numbers if the aceuracy was poor,
In this report, however, most of the tables of daily mean discharge are tabulated by a computer which
rounds the figures solely on basis of the magnitude of the discharge, Therefore, zeros tc the right of the
decimal point should not be construed to indicate an accuracy greater than is stated ir the "Remarks"

paragraph,

Discharge 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 artifi-
cial causes, or to other factors, For such stations, figures of cubic feet per second per square mile and
of runoff in Inches are not published unless satisfactory adjustments can be made for diversions, for
changes in contents of reservoirs, or for other changes incident to use and control, Evaporation from a
reservolr 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 if adjustments

or losses are large in comparison with the observed discharge,
OTHER DATA AVAILABLE

Data collected at partial-record stations are given at the end of this report, Data for partial-record
stations are presented in two tables. The first is a table of discharge measurements at low-flow partial-
record stations, and the second is a table of annual maximum stage and discharge at crest-stage stations,
Occasionally, a series of discharge measurements are made within a short time period tc investigate the
seepage gains or losses along a reach of a stream or to determine the low-flow characteristics of an area,

Such measurements are given in special tables following the tables of partial-record stations.

Information of a more detailed nature than that published for most of the gaging stations is on file in
the district offices, such as discharge measurements, gage-height records, and rating tables, Many
gaging-station records have been analyzed to give several statistical summaries, mainly: (1) the number
of days in each year that the daily discharge was between selected limits (duration tables'; (2) the lowest
mean discharge for selected numbers of consecutive days in each year; and (3) the highest mean discharge

for selected numbers of consecutive days in each year,

At or near some gaging stations, water-quality records also are collected. Data are obtained on the
chemical quality of the stream water, on water temperature, on suspended-sediment concentration, and
on the particle-size distribution of suspended sediment and bed material. Under "Remarks" of the station
description, reference is made to water-quality records collected on a regular basis for that station,
Results of the data collected are published in water-supply papers entitled "Quality of Su+face Waters of
the United States,” and in annual reports issued by States beginning with the 1961 water year, These
annual reports are entitled, "Water Resources Data for (state), Part 2, Water Quality Records," Infor-
mation on the availability of electronic computer analyses, unpublished data, or quality of water records

may be obtained from the district offices listed on page 2.
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PUBLICATIONS

Through September 30, 1960, the records of discharge and stage of streams and contents and stage of
lakes or reservoirs were published In an annual series of U.S. Geological Survey watev-supply papers
entitled "Surface Water Supply of the United States," Prior to 1951, there were 14 volumes in the series;
one for each of the 14 parts whose boundaries coincided with certain natural drainage lines within the
conterminous United States. From 1951 to 1960, there were 20 volumes in the series, including one each

for the States of Alaska and Hawaii,

This report marks the beginning of a new series of water-supply papers to be published on a 5-year
basis. This serles covers the S5-year period October 1, 1960, to September 30, 1965, To meet interim
requirements, streamflow and related data have been released by the Geological Survey in annual reports,
beginning with the 1964 water year, by State, These reports are entitled, "Water Resources Data for
(state), Part 1, Surface Water Records.” Distribution of these reports is limited and primarily for local
needs, Any revision or corrections found necessary to the records published in these annuil State reports

have been made and published herein without reference,

This series of 5-year water supply papers consists of 37 volumes, The boundaries of the various parts
and volumes within the parts are indicated in the following lfst and on the map in figure 1,

Part 1. North Atlantic slope basins, in three volumes:
Volume 1: Basins from Maine to Connecticut
Volume 2: Basins from New York to Delaware
Volume 3: Basins from Maryland to York River
Part 2, South Atlantic slope and eastern Gulf of Mexico basins, in three volumes:
Volume 1: Basins from James River to Savannah River
Volume 2: Basins from Ogeechee River to Carrabelle River
Volume 3: Basins from Apalachicola River to Pearl River
Part 3, Ohio River basin, in four volumes:
Volume 1: Ohio River basin above Kanawha River
Volume 2: Ohio River basin from Kanawha River to Louisville, Kentucky
Volume 3: Ohio River basin from Louisville, Kentucky, to Wabash River
Volume 4: Ohio River basin below Wabash River
Part 4, St, Lawrence River basin, in two volumes:
Volume 1: Basins of streams tributary to Lakes Superior, Michigan, and Huron
Volume 2: St, Lawrence River basin below Lake Huron
Part 5. Hudson Bay and Upper Mississippi River basins, in three volumes:
Volume 1: Hudson Bay basin
Volume 2; Upper Mississippi River basin above Keokuk, lowa
Volume 3: Upper Mississippi River basin below Keokuk, lowa
Part 6, Missourl River basin, in four volumes:
Volume 1: Missouri River basin above Williston, North Dakota
Volume 2: Missouri River basin from Williston, North Dakota, to Sioux City, lowa
Volume 3: Missouri River basin from Sioux City, lowa, to Nebraska City, Nel raska
Volume 4: Missouri River basin below Nebraska City, Nebraska
Part 7. Lower Mississippi River basin, in two volumes:
Volume 1: Lower Mississippi River basin except Arkansas River basin
Volume 2: Arkansas River basin
Part 8, Western Gulf of Mexico basins, in two volumes:
Volume 1: Basins from Mermentau River to Colorado River
Volume 2: Basins from Lavaca River to Rio Grande
Part 9, Colorado River basin, in three volumes:
Volume 1: Colorado River basin above Green River
Volume 2: Colorado River basin from Green River to Compact Point
Volume 3: Lower Colorado River basin
Part 10, The Great Basin
Part 11. Pacific Slope basins in California, in four volumes:
Volume 1: Basins from Tia Juana River to Santa Maria River
Volume 2: Basins from Arroyo Grande to Oregon State line except Central Va'ley
Volume 3: Southern Central Valley basins
Volume 4: Northern Central Valley basins
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Part 12, Pacific Slope basins in Washington, in two volumes:

Volume 1:
Volume 2:

Paclific Slope basins in Washington except Columbia River basin
Upper Columbia River basin

Part 13, Snake River basin

Part 14, Pacific Slope basins in Oregon and Lower Columbia River basin
Part 15, Alaska
Part 16, Hawaii and other Pacific areas

Water-supply papers and other publications of the Geological Survey containing data on the water

resources of the United States may be purchased or consulted as follows:

1. Copies may be purchased from the Superintendent of Documents, Governmen* Printing Office,
Washington, D. C, 20402, who will, on application, furnish lists giving prices, A list of Geological Survey
publications may also be obtained by applying to the Director, Geological Survey, Washington, D, C. 20242,

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

3. Sets are available for consultation in the offices of the Water Resources Division of the Geological

Survey, Addresses of the offices in the area covered by this report are given on page 2,

Early records of the flow of streams in the United States are published in the reports listed below, In

many of these reports records for years earlierthan those indicated have been included fcr some streams.

Most of these reports are out of print, butmay beavailable for consultation in the district offices and in

public libraries,

(A - Annual Report; B - Bulletin)

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

Report Character of data Year
10th A, pt. 2 Descriptive information only,
11th A, pt, 2 Monthly discharge and descriptive information . . . . ... . 1844 to September 1890
12th A, pt. 2 ce.edo L L o e i s e e e a s | 184410 June 30, 1891,
13th A, pt. 3 vesodo, .., .o .| 1884-92,
14th A, pt. 3 Monthly discharge. . . . ..o | 1888-93,
B13L. ... Descriptions, measuremems, gage heighl:s, a.nd ratings. <o | 1893-94,
16th A, pt. 2 Descriptive information only,
B 140, . .. Descriptions, measurements, gage heights, ratings and 1895,
monthly discharge,
WSP 11, . . Gage helghtS. . . v v v v v o v v v o oo v v onewsessas| 1896,
18th A, pt. 4 Descriptions, measurements, ratings, and monthly discharge, 1895-96,
WSP 15, . . Descriptions, measurements, and gage heights of streams 1897,
east of the Mississippi River, and Missouri River and
tributaries above Kansas River,
WSP 16, . . Descriptions, measurements, and gage heights of streams 1897,
west of the Mississippl River, except Missouri River
and tributaries above Kansas River,
19th A, pt. 4 Descriptions, measurements, ratings, and monthly discharge. 1897,
WSP 27, . . Measurements, ratings, and gage heights of streams east of 1898,
the Mississippi River, and Missouri River and tributaries,
WSP 28, Measurements, ratings, and gage heights of streams west of 1898,
the Mississippi River, except Missouri River and tribu-
taries,
20th A, pt. 4 Monthly discharge. . . o v o v v e s v v s e s v aseseess| 1898,
WSP 35 to 39. | Descriptions, measurements, gage heights, and ratings , . . .| 1899,
21st A, pt. 4 Monthly discharge., . . . . ... ... e e e e e e e | 1899,
WSP 47 to 52 Descriptions, measurements, gage helghts, and ratings , ., . .| 1900.
22nd A, pt, 4 Monthly discharge, . . . . v v e v v v v v o v e oo nweoo.| 1900,
WSP 65, 66. . Descriptions, measurements, gage heights, and ratings. . . .| 1901,
WSP 75. . .. | Monthly discharge, . . .. o+ . .. o e e e s e e e s e s] 1901,
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Reports on surface water supply containing records from 1899 to date for drainage 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 maintained,

Numbers of water-supply papers containing results of stream measurements in
upper Mississippi River basin above Keokuk, lowa 1899-1960

Year WSP Year wsp Year WsP Year WSP Yesr WSP
1899 36/ 1912 325 1925 605 1937 825 1949 1145
1900 49 1913 355 1926 625 1938 855 1950 1175
1901 ab5, 66, 75| 1914 385 1927 645 1939 875 1951 1208
1902 a83, 85| 1915 405 1928 665 1940 895 1952 1238
1903 a%8, 99| 1916 435 1929 685 1941 925 1953 1278
1904 al28, 130|| 1917 455 1930 700 1942 955 1954 1338
1905 171} 1918 475 1931 715 1943 975 1955 1388
1906 207)11919-20 505 1932 730 1945 1005 1956 1438
1907-8 245) 1921 525 1933 745 1946 1035 1957 1508
1909 265 1922 545 1934 760 1947 1055 1958 1558
1910 285( 1923 565 1935 785 1948 1085 1959 1628
1911 305] 1924 585 1936 805 1949 1115 1960 1708

a Tributaries of Mississippi River from east,

Records for the area covered by this report have been compiled through September 1950 and for the
period October 1950 to September 1960 and published in Water-Supply Papers 1308 and 1728, respectively,
These reports contain a summary of monthly and annual discharges for all previously published records

as well as some records not contained in the annual series of water-supply papers, All records were re-
examined and revised where warranted, Estimates of discharge were made to fill short gaps whenever

practical,

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

the systematic operation of gaging stations, Detailed informationon the stage and discharge of many streams
during major floods has been included in special reports on these floods published by the Geological Survey,
The more recent of these special reports also contain other pertinent hydrologic information and analyses
and compilations of data relating to earlier notable floods, The following list glves the numbers and titles

of these reports:

WsP

162, . .
771, ..
847, . .
1137-G.

1227-D, .

1260-C,

1320-A, .
1370-A, .

1370-C,

Title

. . Destructive flood in the United States in 1905,
. Floods in the United States, magnitude and frequency,
Maximum discharges at stream-measurement stations through September 193f,
. Floods of 1950 in the upper Mississippi River and Lake Superior basins in Minnesota,
. Summary of floods in the United States during 1951,

1530. . ...
. Summary of floods in the United States during 1958,

1850-A.

Floods of 1952 in the upper Mississippi River and Red River of the North basirs,

Floods of June 1953 in northwestern Iowa.

Floods of June 1954 in Iowa,

Summary of floods in the United States during 1954,
Summary of floods in the United States during 1956,

Magnitude and frequency of floods in the United States,
Summary of floods in the United States during 1959,

Summary of floods in the United States during 1960.

Summary of floods in the United States during 1961,

Summary of floods in the United States during 1962,

Floods of March-May 1965 in the upper Mississippi River basin,
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Reports glving records of chemical quality and temperature of surface water and susnended-sediment
loads of streams in the area covered by this volume for the water years 1941-65 are listed below:

Numbers of water-supply papers containing water-quality records
in upper Mississippl River basin above Keokuk, lowa, 1941-65,

Year WSP Year WSP Year WSP Year WSP Year, WSP
1941 942 1946 1050 1951 1198 1956 1451 1961 1883
1942 950 1947 1102 1952 1251 1957 1521 1962 1943
1943 970 1948 1132 1953 1291 1958 1572 1963 1949
1944 1022 1949 1162 1954 1351 1959 1643 1964 1956
1943 1030 1950 1187 1955 1401 1960 1743 1965 1963

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

Records of discharge have been collected by other agencies at numerous sites thro'ighout the United
States that are not published by the Geological Survey. The Office of Water Data Coordination, Water
Resources Division, U.,S, Geological Survey, Washington, D, C. 20242, maintains an {ndex of such sites,

Information on records available in specific sites can be obtained upon request,
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UPPER MISSISSIPPI RIVER BASIN
MISSISSIPPI RIVER MAIN STEM

5-2010. Winnibigoshish Lake near Deer River, Minn.

Location.--Lat 47°25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., at dam on Mississippi River,
mile northwest of Little Winnibigoshish Lake, 14 miles northwest of town of Deer River, and at
mile 1,248 upstream from Ohic River,

Drainage area.--1,442 sq mi.

ecords available.-~April 1884 to September 1965. Prior to October 1941 month-end contents only,
published In WSP 1308. Published as Winnibigoshish Reservolr near Deer River October 1941 to
September 1956.

Gage.--Water-stage recorder., Datum of gage is 1,289,47 ft above mean sea level, adjustmert of 1912,
rior to July 8, 1949, staff gage at same site and datum,

Extremes.~-Maximums and minimums (contents in acre-feet, gage height in feet) for the water years

~65 are contained in the following table:

Water Maximum Minimum

year Date Contents Gage height Date Contents Gage height
1961 | July 1, 1961 543,370 9.67 | Nov. 28, 1960 465,260 8.48
1962 | July 8, 1962 695,640 11.64 | Mar. 81, 22, 1962 498,090 8.98
1963 | July 28, 1963 578,010 10.18 | Feb., 28 to Mar. 3 422,960 7.83
1964 June 23, 1964 603,250 10.54 | Mar. 18, 1964 471,830 8.58
1965 | July 14, 1965 668,400 11.35 | Feb. 24, 1985 406 ,600 7.58

1884-1965: Maximum contents observed, 996,500 acre-ft July 30, 1905 (gage helight, 14.45 ft);
ménérérum ?bserved, 33,680 acre-ft below zero of capacity table Oct. 20, 1931 (gage heigtt,
=0. ft).

Remarks.--Reservoir is formed by Winnibigoshish Lake and several other natural lakes controlled by a
concrete and timber dam, completed in 1884; storage began 1n 1884, Capacity (revised) between
gage heights 6,00 and 14.2 ft (maximum allowable range) is 653,570 acre-ft of which 41€,270
acre-ft is controlled storage between gage heights 6,00 and 12,0 ft (normal ogerating range).
Contents given herein are contents above gage height 0.00 ft. Water 1s sued to beneflt navigation
on Mississippi River below Minneapolis. Records of chemical analyses for the water yesrs 1962 and
1964-65 are published in reports of the Geological Survey.

Cooperation.--Records furnished by Corps of Engineers in terms of cfs-days and are converted to acre-

eet Dy Geological Survey.

Revisions (water years).--WSp 1308: 1905(M).

MONTH-END GAGE HEIGHT AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Change 1in Change in
Date Gage helght! Contents o e Gage height] Contents
- ntents Date ~feet)| contents
(feet)t |(acre-feet) (semectos) ffeet)f {acre-feet) aone-reet)
Oct. 31, 1960 8.81 486,920 -660 || Oct, 31, 13963 9.18 511,220 -850
Nov. 8.62 474,450 ~12,470 Nov, 30. 8.99 498,740 -12,480
Dec. 31. 8.70 479,700 +5,250 || Dec. 31. 8.97 487,450 -1,290
Calendar year 1960 - - -38,080 Calendar year 1963 - - +33,500
Jan. 31, 1961..ee4.. 8,66 477,080 -2,620 || Jan. 31, 1964,...... 8.88 491,520 -5,930
Feb. 28 8.83 415,100 -1,980 8.72 481,010 -10,510
Mar. 8.61 413,790 -1,310 8.69 479,050 -1,