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SURFACE WATER RECORDS OF WISCONSIN, 1965

INTRODUCTION

The surface-water records for the 1965 water year for gaging
stations, partial-record stations, and miscellaneous sites within
the State of Wisconsin are given in this report. For convenience
there are also included records for a few pertinent gaging stations
in bordering States. The records were collected and computed by the
Water Resources Division of the U. 5. Geological Survey, under the
direction of K. B. Young, district engineer, Surface Water Branch.

This report is a continuation of a new method of presenting,
annually, basic data on surface-water records by States. 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 water-supply papers entitled
"Surface Water Supply of the United States.' Since 1951 there have
been 20 volumes in the series; each volume covered an area whose
boundaries coincided with those of certain natural drainage areas.

The records in Wisconsin were contained in Parts 4 and 5 of that series.

Beginning with the 1961 water year, streamflow records and related
data have been released by the Geological Survey in annual reports on
a State-boundary basis. Distribution of these basic-data reports is
limited and primarily for local needs. Records will be published in
Geological Survey water supply papers at 5-year intervals.
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COOPERATION

Cooperative agreements between the U. S. Geological Survey and
organizations of the State of Wisconsin for the systematic collection
of streamflow records began in 1913. Organizations that supplied data
are acknowledged in station descriptions. Organizations that assisted
in collecting data through cooperative agreements with the Survey are:

Public Service Commission of Wisconsin, Arthur L. Padrutt,
chairman, and R. E. Purucker, chief engineer.

Wisconsin State Conservation Department, L. P. Voigt,
director.

Wisconsin State Committee on Water Pollution, T. F.
Wisniewski, director.

Wisconsin State Highway Commission, E. L. Roettiger,
State highway engineer, and H. B. Schultz, engineer of
bridges.

Madison Metropolitan Sewerage District, H. O. Lord,
chief engineer and director.

Southeastern Wisconsin Regional Planning Commission,
Kurt W. Bauer, executive director.

Assistance in the form of funds or services was given by the Corps
of Engineers, U. S. Army, in collecting records for 24 gaging stations
published in this report,

Assistance was also furnished by the Fish and Wildlife Service of
the United States Department of Interior and the Soil Comservation
Service of the United States Department of Agriculture.

The following organizations aided in collecting records:

Wisconsin Valley Improvement Co.; Lake Superior District Pover Co.;
Wisconsin-Michigan Power Co.; Wisconsin Public Service Corp.; Northermn
States Power Co.; Dairyland Power Cooperative; Wisconsin Power aad Light
Co.; Nekoosa-Edwards Paper Co.; Wisconsin River Power Co.; and Milwaukee
County Park Commission.

DEFINITION OF TERMS AND ABBREVIATIONS

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

Gaging station is a particular site on a stream, canal, lake, or
reservoir where systematic observations of gage height, or discharge are
obtained. When used in connection with a discharge record, the term is
applied only to those gaging stations where a continuous record of
discharge is obtained.

Partial-record station is a particular site where limited stream-
flow data are collected systematically over a period of years for use in
hydrologic analyses.




DEFINITION OF TERMS AND ABBREVIATIONS

Cubic 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 second.

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

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

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

Stage-discharge relation is the relation between gage height
and the amount of water flowing in a channel, expressed as volume
per unit of time.

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

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

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

WSP is used as an abbreviation for 'Water-Supply Paper" in
references to previously published reports.

DOWNSTREAM ORDER AND STATION NUMBERS

Stations are listed in the same downstream order used in the
water-supply paperé. Records are listed in a downstream direction
along the main stem with all stations on a tributary entering above
a main-stem station listed before that station. If a tributary
enters between two main-stem stations, it is listed between them.

A similar order is followed listing stations on first rank, second
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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 it is immediately tributary, each indention in the listing of
gaging stations in the table of contents of this report represents
one rank. This downstream order and system of indention shows which
gaging stations are on tributaries between any two stations on a
main stem and the rank of the tributary on which each gaging station
is situated.

As an added means of identification, each gaging station and
partial-record station has been assigned a station number. The
numbers have been assigned in the same downstream order used in
the annual series of water-supply papers. 1In assigning station
numbers, no distinction is made between partial-record stations
and continuous-record gaging stations, so that the station number
for a partial-record station indicates downstream order position
in a list made up of both types of stations. Gaps are left in thte
numbers to allow for new stations that may be established; hence
the numbers are not consecutive.

The complete number for each station, such as 5-3655.00, includes
the part number "5'" and a six digit station number. In this report,
the part number and only the essential digits of the station number
are shown. For example, the complete number 5-3655.00 would appear
as 5-3655, just to the left of the station name. 1In this report,
the records are listed in downstream order by parts. All records
for a drainage basin encompassing more than one State could be
arranged in downstream order by assembling pages from the various
State reports by station number to include all records in the basin.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records
of stage and measurements of discharge. 1In addition, observations
of factors affecting the stage-discharge relation, weather records,
and other information are used to supplement base data in determining
the daily flow. The records of stage are obtained either from a
water-stage recorder that gives a continuous record of fluctuations
or from direct readings on a nonrecording gage. 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 textbooks on the
measurement of stream discharge.

Rating tables giving the discharge for any stage are prepared
from stage-discharge relation curves defined by discharge measure-
ments. If extensions to the 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-



EXPLANATION OF DATA

opening measurements, or computation of flow over dams or weirs),
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 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 individual 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 growrth
or debris on the control, the daily mean discharge is computed by what
is in effect 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 required 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. For such stations, the rate of change in stage is used as a
factor in determining discharge.

At some gaging stations 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 periods of ice effect is
computed on the basis of the gage-height record and occasional winter
discharge measurements, consideration being given to the available
information on temperature and precipitation, notes by gage observers
and engineers, and comparable records of discharge for other staticns
in 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 happens when the
recorder stops or otherwise fails to operate properly, intakes are
plugged, float is frozen in the well, or for various other reasons.

For such periods the daily 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.

The data in this report generally comprise a description of the
station, a skeleton rating table, and a table showing the daily dis-
charge and monthly and yearly discharge of the stream. For regular
continuing gaging stations, records are published for the water year
which begins on October 1 and ends on September 30. A calendar for
the 1965 water year is shown on page II to facilitate finding the day
of the week for any date.
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The description of the station gives the location, drainage area,
records available, type and history of gages, average discharge,
extremes of discharge, and general remarks. The location of the
gaging station and the drainage area are obtained from the most
accurate maps available. River mileage given under 'Location'" fcr
some stations, is that determined and used by the Corps of Engineers
unless otherwise noted. Under '"Records available' are given periods
for which there are published records for the present station or for
stations generally equivalent to the present one. Under 'Gage" are
given the type of gage currently in use and the datum of the gage
above mean sea level, and a condensed history of the types, locations,
and datums of previous gages used during the period of records avail-
able. The references to 'datum of 1929" and adjustments of other
years are to the datum and adjustments of the U. S. Coast and Geodetic
Survey. Under '"Average discharge" is given the average 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 the maximum discharge and gage height; the minimum discharge
if there is little or no regulation; the minimum daily discharge if
there is extensive regulation (also the minimum discharge if useful);
and the minimum gage height if it is significant. In the first
paragraph, the data given are for. the complete current water year
unless otherwise specified. In the second paragraph, the data given
are for the periods of record within the calendar year dates in tle
heading (not necessarily those for the complete years indicated by
the heading dates). Reliable information concerning major floods
that have occurred outside the period of record are given in the
third or last paragraph under "Extremes.'" Unless otherwise qualified,
the maximum discharge corresponds to the crest stage obtained by
use of a water-stage recorder, a crest-stage indicator, or a non-
recording gage read at the time of the crest. 1If 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 tte
records and to conditions which affect the natural flow at the gaging
station is given under " Remarks."

Skeleton rating tables are published for all stations except
those for which the daily discharge for the greater part of the
open-water period was determined by the shifting-control method,
the slope method, or other special methods involving an equivalent
adjustment to the gage height of more than one-tenth foot. Skeleton
rating tables generally are not published for canals, ditches, or
springs.
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The daily table gives the discharge corresponding to the daily
mean gage height unless there are large or rapid changes in discharge
during a day. For days having large or rapid changes, discharge for
the day is computed by averaging the mean discharges for several parts
of a day. For stations equipped with nonrecording 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 a gage-height graph based on gage
readings.

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

In the monthly summary below the daily table, the line headed
" Total" gives the sum of the daily figures; it is the total cfs-days
for the month. Thé line headed '" Mean" gives the average flow in
cubic feet per second during the month. Discharge for the month
may be expressed in cubic feet per second per square mile (line
headed " Cfsm'"), or in inches (line headed " In.'). 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 flow is appreciably affected by regulation by reservoirs
ups tream.

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

Peak discharges and the times of their occurrence and correspond-
ing gage height for most stations are listed below the table of
daily and monthly discharge. All independent peaks above the selec-
ted base are given. The base discharge, which is given in parentheses,
is selected so that an average of about three peaks a year can be
presented. Peak discharges are not published for any stream for
which the peaks are subject to substantial control by man. Time of
day is expressed in 24-hour time, for example 12:30 a.m. is 0030;
1:30 p.m. is 1330.

Footnotes to the table of daily discharge indicate periods for
which discharge was computed or estimated by unusual or special
methods because of no gage-height record, ice effect, or other
conditions that reduce the degree of accuracy of the records. The
footnotes are either reference footnotes, with corresponding symbols
used in the table of daily discharge to indicate the days included,
or general footnotes, introduced by the word " Note," in which the
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days included are stated. The methods used in computing data for
such footnoted periods have been explained in preceding paragraphs.

For gaging stations on lakes the data presented comprise a
description of the station and a table of stage observations. For
reservoirs a brief description and a table showing month-end con-
tents 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
accuracy of observations of stage, measurements of discharge, anc
interpretation of records.

The station description states the degree of accuracy of the
records. '"Excellent' indicates that, in general, the error in the
daily records is believed to be less than 5 percent; 'good,'" less
than 10 percent; '"fair," less than 15 percent; and '"poor,' probatly
more than 15 percent. The records of monthly and yearly mean dis-
charge and runoff are, in general, more nearly accurate than the
daily records.

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 tc
artificial 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
diversion, for changes in contents of reservoirs, or for other
changes incident to use and control. Evaporation from 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.









HYDROLOGIC CONDITIONS 11

In the southern part of the state where streamflow was record low
for the 1964 water year runoff in October and November continued
deficient. From November through winter runoff was deficient in the
northwest and near or below average elsewhere. Several light rains
and warmer temperatures in the south during the winter period of
January through March caused five sharp peaks on smaller rivers with
severe ice jams on many, and runoff in those areas increased to
above average. April flows were excessive, especially in the north
due to the melting of a heavy snow cover and light general rains. May
runoff was excessive in the north, above averager in the south. From
June to mid-August a deficiency of rainfall caused streamflow to de-
crease rapidly and by the end of July many southern streams were below
1964 summer drought minimums. The mean discharge in July for Sugar
River near Brodhead was the second lowest in the 51 years of record
since 1914. The Grant River at Burton July discharge was also the
second lowest in its period of record (since October 1934). Frequent
and heavy rains, starting in the latter part of August boosted stream-
flow throughout most of the state. In some areas rainfall totaled 15
inches in a 30-day period. Local flooding occurred in three periods
in the upper Kickapoo River valley in September. Runoff for the month
was excessive,

The outstanding streamflow event was the spring flood in the basins
tributary to the Mississippi River. Although no record high peaks
occurred at gaging stations with fairly long periods of record, rivers
in the west half of the state experienced relatively high runoff as a
result of snowmelt and rainfall. The most intensive runoff occurred
during the second week of April. Thick ice in the north, the result of
a long, cold winter, caused large ice jams and contributed to the damage
caused by the high water. Storage in reservoirs helped to reduce and
flatten the peaks on the Chippewa and Wisconsin Rivers, the most extreme
peak occurring on the Wisconsin River at Wisconsin Rapids, 64,000 cfs,
Apr, 13, the equivalent of an 18-year flood. The St. Croix River at
St. Croix Falls peaked at 45,700 cfs Apr. 18, the second highest peak of
record and the equivalent of an 18-year flood. More complete data on
this flood will be contained in Water-Supply Paper 1850-A, 'March-May
1965 Flood in the Upper Mississippi River Basin."

Figures 3 and 4 indicate for selected lakes the extremes of stage
for water year 1965 compared with those of each water year since 1937.
The minimum stage of 1.49 ft Feb. 8, 1965, for Devil's Lake near Baraboo
is the lowest observed in the period of record since June 1934.
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Fiqure 2. Comparison of discharge at three long-term representative
gaging stations during 1965 water year with median discharge for period 1931-60.

: Median of monthly and yearly mean discharge for period 193i-60.
MNNN  Monthly and yearly mean discharge for 1965 water year.
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Lake stage in feet above an assumed datum.

HYDROLOGIC CONDITIONS
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4-255. Bois Brule River at Brule, Wis.

Location.--Lat 46°32'15", long 91°35'45", in NW 1/4 SW 1/4 sec. 23, T. 47 N., R. 10 W., on right bank, 1.4 miles southwest of Brule
Post Office, 1.4 miles downstream from Nebagamon Creek, and 1.7 miles upstream from Little Brule River.

Drainage area.-~113 sq mi.

Records available.--October 1942 to September 1965, Prior to January 1943 monthly discharge only, published in WSP 1307.

Gage.--Water-stage recorder. Datum of gage is 948.49 ft above mean sea level, datum of 1929. Prior to Oct. 1, 1964, chain gage at

same site and datum.

Average discharge.--23 years, 169 cfs.
Extremes.--Maximum discharge during year, 855 cfs Apr. 18 (gage height, 4.09 ft); minimum, 117 cfs July 28 (gage height, 1.44 ft).

1942-65: Maximum discharge, 1,520 cfs June 5, 1944 (gage height, 5.2 ft, from graph based on gage readings), from rating curve

extended above 750 cfs; minimum observed, 67 cfs Mar. 13, 1943.
Remarks.--Records good except those for periods of ice effect, which are fair.

Rating table, except periods of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

1.4 111 2.0 214
1.6 140 3.0 443
1.8 174 4.0 812

Discharge, in cubic feet per second, water year October 1964 to September 1965

Day Oct., Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 163 127 122 124 118 130 140 321 188 153 174 134
2 169 127 120 126 118 144 139 303 190 161 174 131
3 165 127 120 128 118 150 137 283 176 158 170 127
4 154 127 118 130 118 150 *137 265 184 156 154 127
5 153 125 118 134 120 146 140 253 180 174 145 127
6 150 125 118 136 122 142 154 259 184 156 143 125
7 145 *124 118 138 126 135 167 *¥291 178 153 186 127
8 142 125 118 138 122 132 169 321 196 163 202 127
9 140 125 120 130 122 132 172 369 188 176 184 125
10 137 124 126 126 120 135 186 350 178 165 172 124
11 *137 160 132 124 120 132 238 321 169 153 160 122
12 137 182 138 122 118 132 255 294 161 145 148 127
13 137 186 142 120 118 132 276 272 154 146 142 139
14 135 176 138 118 118 132 276 253 150 145 137 154
15 134 167 132 120 120 132 338 255 145 143 134 196
16 134 160 *126 122 118 132 454 270 *¥142 148 132 208
17 131 153 124 124 118 130 549 267 139 165 132 188
18 130 148 122 122 *118 128 664 261 137 163 130 188
19 132 143 122 122 118 126 660 244 137 154 127 198
20 131 136 120 120 120 124 621 230 156 145 125 200
21 131 128 120 *120 122 122 *¥595 249 150 *142 135 202
22 130 120 122 122 124 120 573 238 143 139 139 200
23 130 124 122 120 122 120 553 228 139 134 132 190
24 130 130 124 120 120 120 500 222 135 132 128 186
25 128 132 124 120 120 122 462 224 131 130 *137 174
26 128 130 124 120 118 126 428 218 130 125 142 167
27 128 126 124 118 120 128 403 212 145 124 153 161
28 127 124 122 118 122 130 379 208 180 121 150 160
29 127 124 120 118 132 355 200 169 119 143 172
10 127 122 120 118 135 338 192 161 132 140 *228
31 127 |ooomomane 122 118 137 Jooaaee —— 186 | 176 b S
Total 4,269 4,127 3,838 3,836 3,358 4,088 10,458 8,059 4,815 4,596 4,607 4,834
Mean 138 138 124 124 120 132 349 260 160 148 149 161
Cfsm 1.22 1.22 1.10 1.10 1.06 1.17 3.09 2.30 1.42 1.31 1.32 1.42
In. 1.41 1.36 1.26 1.26 1.11 1.35 3.44 2.65 1.58 1.51 1.52 1.59
Calendar year 1964 : Max 480 Min 103 Mean 150 Cfsm 1.33 In. 18.03
Water year 1964-65: Max 664 Min 118 Mean 167 Cfsm 1.48 In. 20.04

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 20-24, Nov. 26 to Mar. 6, Mar. 17-29 (no gage-height record Dec. 18-20, 22-27).
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4-261. Long Lake near Iron River, Wis.

Location.--Lat 46°35'30", long 91°20'30", in SW 1/4 sec. 35, T. 48 N., R. 8 W., at residence of Stanley Wilcox, on north end 3.6 miles
northeast of Iron River.

Drainage area.--1.28 sq mi. Area of Long Lake, 184 acres.

Records available.~-October 1964 to September 1965 (fragmentary).

Gage.--Staff gage read once weekly during open water. Altitude of gage is 1,096 ft (from topographic map).
Extremes.--Maximum gage height observed during year, 2.19 ft May B; winimum observed, 1.57 ft Aug. 25.

Remarks.-~Lake has no surface outlet. Lake ice covered Nov. 24 to near end of April.

Elevation, in feet, water year October 1964 to September 1965

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

248

190
2.01 158
1E7 2.08

S

1€
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1l 1.58
12 168 204
13
14 1e8 162
15 2.16

16 120
17 192 1860
18 168 1.58
19 150 198
20

21 1€7 1.78 160
22 212
23 165
24 1E&6 216 1.76
25 1.57 160

26 192 196
27
28 1E7 160
29 2.10
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31 1E2 |emmmmmeeee | | e | e e | | em—————— 170 1 ecemmmmcea-




18 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-270. Bad River near Odanah, Wis.

Location.--Lat 46°29'15", long 90°41'45", in SE 1/4 sec. 2, T. 46 N., R. 3 W., on left bank just downstream from Elm Hoist Bridge,
5.0 miles downstream from Potato River, 8.5 miles south of Odanah, and 23 miles from mouth.

Drainage area.--611 sq mi.

Records available.--July 1914 to December 1922, May 1948 to September 1965. Monthly discharge only for some periods, published in
WSP 1307.

Gage.--Water-stage recorder., Datum of gage is 668.3 ft above mean sea level, datum of 1929. May 17, 1948, to Nov. 6, 1959, water-
stage recorder, Nov, 7, 1959, to Oct. 18, 1960, wire-weight gage, Oct. 19, 1960, to Nov. 23, 1961, Bristol pressure gage, and
Nov. 24, 1961, to July 12, 1962, wire-weight gage at same site and datum. Prior to Nov. 11, 1922, water-stage recorder at site
2 miles downstream at different datum.

Average discharge.--~25 years (1914-22), 1948-65), 600 cfs.

Extremes.--Maximum discharge during year, 6,520 cfs Apr. 23 (gage height 10.23 ft); maximum gage height, 11.20 ft #pr. 12 (backwater
from ice); minimum discharge, 89 cfs July 30 (gage height, 2.19 ft).

1914-22, 1948-65: Maximum discharge, 27,700 cfs Apr. 24, 1960 (gage height, 21.7 ft, from floodmarks), from rating curve
extended above 12,000 cfs and comparison with contracted-opening measurement of peak flow (45,600 cfs) at Odanah, drainage area
970 sq mi, approximately; minimum, 49 cfs Aug. 8, 1964 (gage height, 2.03 ft).

Flood of Junme 24, 1946, reached a stage of at least 22.2 ft (top of bridge submerged), from information by Irdian Service.

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

Rating table, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

2.1 66 4.0 830
2.3 119 6.0 2,260
2.6 203 8.0 4,010
3.0 336 10.0 6,220

Discharge, in cubic feet per second, water year October 1964 to September 1965

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 318 174 190 190 110 130 160 1.820 753 146 218 180
2 380 171 190 190 110 140 *160 L640 742 160 212 174
3 600 171 190 190 100 140 170 1,440 655 180 180 163
4 5195 186 190 190 100 150 180 L2250 575 174 163 141
5 415 289 190 190 100 160 210 L400 510 180 146 119
6 348 292 190 190 100 180 300 L0440 645 174 141 119
7 299 268 190 130 110 210 500 1.640 714 183 567 122
8 299 243 180 200 110 230 800 2.200 753 191 682 119
9 368 ¥239 180 200 110 230 L300 3,430 8483 329 505 119
10 360 239 180 200 120 220 1.500| *4,710 714 447 364 114
11 329 275 190 190 120 220 3000 3,520 570 348 275 110
12 ¥ 318 560 230 180 120 210 4500 2,420 456 275 218 116
13 318 1,080 260 170 120 210 4400 L710 372 249 188 124
14 296 1.040 260 160 120 200 5370 1.300 321 262 160 146
15 272 902 240 150 120 200 5540 1.280 272 246 143 230
16 249 753 220 140 120 190 e 4950 2,440 246 212 127 340
17 230 620 *210 140 120 190 4,320 2,700 224 235 122 545
18 218 480 200 130 130 190 4,520 3,420 203 282 174 896
19 206 389 200 130 *¥150 180 4,700 2,680 183 282 174 992
20 197 299 190 140 160 180 4,840 1940 177 243 141 1110
21 200 250 190 *140 160 180 4840 1L540 *168 206 130 1.060
22 206 220 150 140 150 170 5220 L300 163 *¥183 130 1120
23 221 210 200 140 140 170 6100 1,100 166 166 119 914
24 236 220 200 140 130 170 5400 950 160 152 114 786
25 236 230 200 140 120 170 3960 860 149 141 114 660
26 2185 220 200 140 120 160 3080 1060 138 124 *¥132 545
27 215 210 190 130 120 160 2590 1150 135 119 157 451
28 206 200 190 130 130 160 2,280 1.080 138 106 174 419
29 188 200 180 120 (oo 160 1980 1150 143 97 180 545
30 188 190 180 120 |.____._ 160 1.880 968 145 97 171 786
31 177 oo o - - 180 110§ __ - _ 160 |- - - - - 802 | _ _.__ 149 166 |- - ..

Total 8,823 10,820 6,170 4,910 3,420 5,580 88,750 55,940 11,439 6,339 6,487 13,265

Mean 285 361 199 158 122 180 2,958 1,805 381 204 209 442

Cfsm 0.466 0.591 0.326 0.259 0.200 0.295 4,84 2.95 0.624 0.334 0.342 0.723

In. 0.54 0.66 0.38 0.30 0.21 0.34 5.40 3.41 0.70 0.39 0.39 0.81

Calendar year 1964 : Max 8,340 Min 52 Mean 559 cfsm 0.915 In. 12.47

Water year 1964-65 : Max 6,100 Min 97 Mean 608 Cfsm 0.995 In. 13.53

Peak discharge (base, 3,000 cfs) * Discharge measurement made on this day.
Gane 3 Note.--Stage-discharge relation affected by ice Nov. 21 to

Date Time height Discharge || Date Time heiglen: Discharge Apr. 13.

4-23 2000 10.23 6,520 5-18 1500 7.84 3,870

5-10 0500 9.10 5,120
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4-275. White River near Ashland, Wis.

19

Location.--Lat 46°29'50", long 90°54'i5", in sec. 6, T. 46 N., R. 4 W., at downstream end of powerplant of Lake Superior District
Power Co., 0.3 mile downstream from bridge on State Highway 112 over dam, and 4.5 miles south of Ashland city limits.

Drainage area.--269 sq mi.
Records available.--May 1948 to September 1965.

Gage.--Chain gage read twice daily or more often when plant load is changed.

of 1929 (Lake Superior District Power Co. bench mark).

Average discharge.--17 years, 294 cfs.

Datum of gage is 660.15 ft above mean sea level, datum

Extremes.--Maximum discharge during year, 2,960 cfs Apr. 12 (gage height, 4.80 ft); minimum observed, 100 cfs Nov. 20, 21, 28, 30,
Dec. 15, Jan. 10 (gage height, 0.78 ft).
Maximum discharge, 6,270 cfs July 1, 1953 (gage height, 7.90 ft), from rating curve extended above 3,000 cfs;

1948-65:
minimum, 3.1 cfs Apr. 28-30, 1949 (gage height, 0.09 ft).

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

in feet, and discharge, in cubic feet per second)
(Shifting-control method used June 12 to July 1)

Discharge, in cubic

0.8 104
1.0 158
1.5 343
2.0 585

2.5
3.0
3.5

898
1,270
1,690

Rating table, except periods of ice effect (gage height,

feet per second, water year October 1964 to September 1965

Diurnal fluctuation caused by powerplant at gage.

Day_ Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June Ju Aug, Sept.
1 170 160 136 170 166 166 180 379 239 152 254 175
2 175 166 176 160 168 172 189 299 250 199 237 164
3 212 166 164 168 166 176 *217 278 245 208 198 164
4 186 166 160 158 158 172 196 267 230 191 209 164
5 201 166 146 158 168 172 217 256 250 202 181 164
[3 152 168 146 180 160 180 252 240 239 196 198 161
7 161 163 162 184 162 190 321 22 250 180 388 15%
8 167 163 170 180 170 190 670 *676 358 224 374 164
9 167 ¥163 170 174 170 200 800 908 434 196 326 164
10 162 168 180 120 170 170 940 804 369 299 254 164
11 156 220 183 140 164 190 1250 670 240 209 209 164
12 *172 524 201 164 166 190 1L.630 482 204 192 186 175
13 168 500 195 166 166 180 1370 406 188 243 181 186
14 162 5388 163 168 164 180 1620 339 178 220 164 198
15 162 361 114 168 164 180 1.6490 295 172 198 175 226
16 151 303 *132 164 164 190 1510 653 162 175 164 243
17 162 225 156 170 160 190 1.540 543 *163 232 181 237
18 154 208 152 164 *166 170 1480 713 163 276 181 237
19 160 208 154 172 170 124 1360 630 158 226 175 306
20 154 119 154 168 170 160 1130 585 158 215 164 393
21 154 100 158 172 166 180 961 532 159 198 175 402
22 160 114 162 *170 168 185 990 482 160 *¥186 164 411
23 154 213 154 172 170 185 947 448 208 181 181 366
24 157 208 154 172 166 185 804 425 236 180 164 288
25 163 191 158 170 168 180 688 420 162 181 175 254
26 157 169 154 170 168 180 596 406 155 175 *¥175 226
27 157 163 152 172 170 175 527 379 151 164 181 209
28 163 123 130 140 172 180 448 348 159 175 181 209
29 157 158 140 158 180 397 325 158 164 181 232
30 152 126 158 158 175 384 268 157 170 164 379
31 155 |rcecmancan 154 168 180 [aecacacan 268 |ecaceccaaa 206 186 |oemacaen
Total| 5,083 6,270 4,888 5,118 4,660 5,527 25,254 14,446 6,355 6,213 6,326 6,980
Mean 164 209 158 165 166 178 842 466 212 200 204 233
Cfsm 0.610 0.777 0.587 0.613 0.617 0.662 3.13 1.73 0.788 0.744 0.758 0.866
In. 0.70 0.87 0.68 0.71 0.64 0.76 3.49 2.00 0.88 0.86 0.87 0.96
Calendar year 1964: Max 2,160 Min 89 Mean 233 Cfsm 0.866 In. 11.79
Water year 1964-65: Max 1,640 Min 100 Mean 266 Cfsm 0.989 In. 13.42

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 29 to Dec. 10, Dec. 17 to Jan. 3, Jan. 6 to Apr. 1
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4-300. Montreal River near Saxon, Wis.

Location.--Lat 46°32'45", long 90°24'05", in NW 1/4 sec. 23, T. 48 N., R. 49 W., Michigan meridian, on right bank 2 miles upstream
from mouth and 3.5 miles north of Saxon.

Drainage area.--262 sq mi.

Records available.--September 1938 to September 1965.

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

Average discharge.~-27 years, 324 cfs.

Extremes.--Maximum discharge during year, 2,710 cfs Apr. 23 (gage height, 4.89 ft); minimum 2.0 cfs Sept. 9 (gage height, 0.87 ft).

1938-65: Maximum discharge, 6,600 cfs Apr. 24, 1960 (gage height, 7.50 ft); minimum, 2 cfs Sept. 21, Oct. 8, 1939, Sept. 9,
1965.

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

by Saxon Falls powerplant 1.5 miles upstream. Flow regulated by Gile Reservoir on West Branch Montreal River (capacity,
1,290,000,000 cu ft) since April 1941.

Rating table, except periods of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

1.7 68 3.0 600
1.9 113 3.5 984
2.2 204 4.0 1,520
2.6 372 5.0 2,870
Discharge, in cubic feet per second, water year October 1964 to September 1965
Day Oct. Nov,. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 188 191 190 125 78 160 160 796 324 201 204 188
2 211 194 190 135 80 190 15% 743 372 211 211 188
3 256 194 190 135 82 200 155 740 338 204 215 184
4 208 201 195 125 76 200 160 730 302 208 211 184
5 208 229 200 120 70 200 165 725 248 218 201 184
6 197 208 200 110 70 200 190 700 348 215 204 184
7 194 194 200 105 70 200 220 900 453 215 256 184
8 226 194 200 105 74 195 310 1.400 324 218 188 184
9 244 194 198 110 8C 190 640 2.000 306 24 4 181 68
10 204 194 195 115 82 180 2,000 |*¥2.230 252 236 181 134
11 194 229 195 140 80 200 1.400 2150 218 215 188 188
12 191 398 195 105 74 200 1960 1,180 191 181 188 188
13| *191 557 200 105 70 200 | 1860 693 204 181 188 188
14 191 470 200 95 70 200 2080 498 201 181 194 197
15 191 367 200 88 120 200 2.250 600 191 194 194 204
16 188 293 200 80 130 200 2.000 1L.700 204 191 191 191
17 188 248 200 76 125 200 1.720 1.640C 222 181 204 306
18 188 215 200 76 115 200 1.860 1.500 *226 174 208 4 31
19 188 194 200 76 110 200 1.960 1.100 219 181 204 358
20 188 195 195 78 110 200 1.940 679 215 181 204 404
21 204 185 190 80 105 200 L1920 570 208 1384 208 4 30
22 226 170 190 *¥84 105 200 2010 470 194 197 211 442
23 197 170 195 84 120 200 2,540 448 194 *¥197 201 338
24 191 190 200 84 145 200 2150 409 191 197 188 284
25 191 174 200 84 150 1390 1.590 353 188 208 191 248
26 191 185 200 84 130 180 1.250 372 184 211 272 218
27 191 195 200 84 130 170 1.060 353 181 194 *324 191
28 191 200 195 84 140 170 930 362 197 211 264 226
29 191 195 150 82 | . ____ 170 811 414 204 215 191 233
30 194 190 125 80 |amm-aa am—— 170 796 338 204 215 184 324
31 194 |ammcmanan 115 T8 |ammmmcnmn 165 [wmmamamnan 298 |amemmmcn= 226 188 |remcmcmanea
Total 6,195 7,013 5,900 2,982 2,791 5,930 38,242 27,091 7,299 6,295 6,437 7,272
Mean 200 234 190 96.2 99.7 191 1,275 874 243 203 208 242
Cfsm 0.763 0.893 0.725 0.367 0.381 0.729 4.87 3.34 0.927 0.775 0.79% 0.924
In. 0.88 1.00 0.84 0.42 0.40 0.84 5.43 3.85 1.04 0.89 0.91 1.03
Calendar year 1964: Max 4,050 Min 53 Mean 341 Cfsm 1.30 In. 17.74
Water year 1964-65: Max 2,540 Min 68 Mean 338 Cfsm 1.29 In. 17.53

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 20-24, Nov. 26 to Apr. 1l. No gage-height record May 3-9.
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4-310. Black River near Bessemer, Mich.

Location.~-Lat 46°30'41", long 90°04'28", in NE 1/4 SE 1/4 sec, 32, T. 48 N., R. 46 W., on right bank 450 ft downstream from bridge on
county highway, 500 ft downstream from Powder Mill Creek, and 2 1/2 miles northwest of Bessemer.

Drainage area.--200 sq mwi.
Records available.--October 1954 to September 1965.
Gage.--Water-stage recorder. Altitude of gage is 1,150 ft (from topographic map).
Average discharge.--11 years, 222 cfs,
Extremes.--Maximum discharge during year, 3,750 cfs Apr. 23 (gage height, 8.52 ft); minimum, 12 cfs July 28, 29 (gage height, 0.50 ft).
1954~65: Maximum discharge, 14,800 cfs Apr. 24, 1960 (gage height, 14.27 ft, from floodmark), from rating curve extended above
5,300 cfs on basis of slope-area measurement of peak flow; winimum, 12 cfs July 19, 1962, July 28, 29, 1965.

Remarks.--Records good except those for period of ice effect, which are fair. Some ground water pumped from mines at Bessemer.
Records of water temperatures for the water year 1965 are published in Part 2 of this report.

Rating table, except period of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

0.5 12 3.0 565

.8 33 6.0 2,020
1.1 68 8.0 3,300
1.5 142 9.0 4,200
2.0 262

Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug Sept.
1 160 81 *120 70 60 58 80| 1420 235 24 20 65
2 212 76 120 70 60 60 B4 1.160 218 28 18 50
3 188 *74 120 70 60 64 88 935 177 27 16 40
4 157 128 120 70 60 66 96 740 157 28 15 32
5 136 155 120 *¥70 60 70 110 582 164 35 15 29
6 ¥132 138 120 70 60 72 130 534 218 30 19 24
7 136 126 120 72 60 T4 160 1.260 191 29 125 22
8 157 116 120 74 60 76 230| w870 222 30 93 22
9 162 112 120 T4 60 76 293 2250 203 55 53 20
10 144 110 130 72 60 76 389 2160 160 53 33 20
11 132 230 140 70 58 78 | ¥*L060 | 1470 130 39 30 18
12 132 4671 150 68 56 78 1310 990 104 34 25 19
13 122 660 160 66 54 80| 1L200 692 84 38 21 24
14 112 558 160 64 54 80| 1440 518 73 *35 19 38
15 102 461 150 64 52 B2 1.730 582 *61 28 17 124
16 93 386 140 62 *50 82 1L.600 1.360 55 24 15 *913
17 86 326 120 60 50 *g2 | 1L.560| L1220 49 23 16 336
18 16 270 110 60 50 82 1.740 912 43 25 *15 359
19 78 235 100 60 50 82 1.910 668 40 21 15 435
20 86 200 95 60 50 82 1.880 904 39 20 14 470
21 140 150 90 60 50 82 | *2170 446 37 20 18 441
22 177 140 80 60 50 80 | 2300 368 28 20 23 407
23 168 130 75 60 50 8o 3.490 305 21 19 18 37373
24 155 130 70 60 50 80 2490 265 28 17 17 291
25 142 130 70 60 50 80 2060 210 27 16 zZ9 249
26 130 120 70 60 52 80 | 1.760 179 24 15 €5 210
27 122 120 70 60 54 80 | 1L670 164 327 14 244 1773
28 112 120 70 60 56 80 1.400 188 29 14 138 172
29 98 120 70 60 |______ 80 | 1.350 198 27 14 74 209
30 91 120 70 60 . ____._ 80 | L520 168 27 15 57 281
31 84 {_____. 70 60 [ __T° 80 |- v - - - 149 |- _ ... 17 €1 [--= = =~
Totall 4,022 6,183 3,340 2,006 1,536 2,382 37,300 24,867 2,908 807 1,363 5,026
Mean 130 206 108 64.7 54.9 76.8 1,243 802 96.9 26.0 44.0 168
Cfsm 0.650 1.03 0.540 0.324 0.274 0.384 6.21 4.01 0.484 0.130 0.220 0.840
In. 0.75 1.15 0.62 0.37 0.29 0.44 6.93 4.62 0.54 0.15 0.25 0.9%
Calendar year 1964: Max 4,490 Min 17 Mean 248 Cfsm 1.24 In. 16.88
Water year 1964-65: Max 3,490 Min 14 Mean 251 Cfsm 1.26 In. 17.05
i * Discharge measurement made on this day.
Peak discharge (base, 1,500 cfs) Note.--Stage-discharge relation affected by ice Nov, 20 to
Date Time hgiigt Discharge || pate Time h(e;‘:g;t Discharge Apr. 7 (no gage-height record Feb. 9-16).
4-23 0430 8.52 3,750 5-16 1100 5.17 1,560
5- 9 2230 6.97 2,570
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4-315. Presque Isle River at Marenisco, Mich.

Location.--Lat 46°22'20", long 89°41'32", in SE 1/4 MW 1/4 sec. 21, T. 46 N., R. 43 W., on left bank 0.3 mile upstream from highway
bridge in Marenisco and 1 1/2 miles downstream from confluence of East and West Branches.

Drainage area.--171 sq mi.

Records available.--February 1945 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 1,489.30 ft above mean sea level, datum of 1929 (levels by Michigan [epartment of
Conservation). Prior to May 27, 1949, wire-weight gage at site 0.3 mile downstream at different datum.

Ayerage discharge.--20 years, 171 cfs.

Extremes.--Maximum discharge during year, 1,620 cfs May 10 (gage height, 8.38 ft); minimum, 24 cfs Aug. 19 (gage height, 3.02 ft).
1945-65: Maximum discharge, 3,520 cfs Apr. 25, 1960 (gage height, 11.25 ft); minimum observed, 13 cfs Sept. 30, 1948 (gage
height, 2.25 ft, site and datum then in use).

Remarks.--Records good except those for periods of ice effect, which are fair. Occasional regulation for lake or pond level control
at several places above stationm.

Rating table, except periods of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

3.0 23 6.0 500
3.5 65 7.0 820
4.0 126 8.5 1,690
5.0 287

Discharge, in cubic feet per second, water year October 1964 to September 1963

Day Oct. Nov. Dec, Jan, Feb, Mar. Apr, May June July Aug, Sept.
1 112 53 *95 110 80 82 90 716 292 116 50 57
2 106 51 95 110 30 82 90 655 283 101 46 49
3 101 *5 4 95 110 B0 32 92 667 266 88 41 43
4 84 54 95 *110 80 82 96 640 250 83 39 38
5 86 61 95 110 80 82 100 583 244 80 38 37
6 *86 62 95 110 80 84 110 548 249 7T 39 34
7 86 62 95 120 80 B84 120 €49 233 70 53 35
8 80 63 95 120 80 84 140 945 235 67 60 37
9 80 59 9&E 120 80 84 180 1.410 220 136 50 36
10 81 59 100 120 80 84 250 1590 202 156 43 33
11 80 93 110 120 80 84 350 |*1.410 188 137 43 32
12 82 160 130 110 80 84 ¥4 50 1.150 162 117 39 30
13 81 233 130 110 78 84 430 950 149 104 6 32
14 80 237 130 100 16 B4 410 652 137 89 35 - 44
15 73 232 120 95 ) 84 *400 450 *127 *80 29 *66
16 657 202 120 90 *76 84 600 715 118 72 28 69
17 62 178 120 90 75 *34 560 910 113 67 28 136
18 58 150 120 86 76 84 620 8707 104 68 *26 166
19 61 134 120 84 73 84 685 740 95 66 26 178
20 65 120 120 84 78 84 712 649 96 57 26 215
21 72 110 120 84 80 84 *776 580 99 57 27 213
22 78 100 120 82 80 84 860 512 90 56 40 207
23 83 100 120 82 80 84 1.090 329 90 . 55 38 180
24 80 95 120 82 80 84 1.200 345 86 52 35 156
25 82 93 120 80 30 84 1.140 365 78 49 33 134
26 76 95 110 80 86 .050 363 70 44 43 116
27 73 95 110 80 86 | *L.00O 361 83 40 50 101
28 67 95 110 80 86 930 337 213 38 54 109
29 65 95 110 80 86 870 329 166 36 46 129
30 59 95 110 80 85 870 301 133 35 42 144
31 57 |ammmeaan 110 80 88 |eamen R 285 |acccmmccnn 37 58 flennscccnnn

Total| 2,403 3,290 3,435 2,999 2,214 2,608 16,271 21,007 4,871 2,330 1,241 2,856

Mean 77.5 110 111 96.7 79.1 84.1 542 678 162 75.2 40.0 95.2

Cfsm 0.453 0.643 0.649 0.567 0.463 0.492 3.17 3.96 0.947 0.440 0.234 0.557

In. 0.52 0.72 0.75 0.65 0.48 0.57 3.54 4.56 1.06 0.51 0.27 0.62

Calendar year 1964 : Max 1,000 Min 28 Mean 139 cfsm 0.813 In. 11.06

Water year 1964-65: Max 1,590 Min 26 Mean 180 cfsm 1.05 In. 14.25

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 20-24, Nov. 26 to Apr. 18 (no gage height record Mar. 18 to Apr. 11).
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4-375. Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.
Location.--Lat 46°15'12", long 89°27'05", in E 1/2 sec. 32, T. 45 N., R. 41 W., on right bank 80 ft downstream from Cisco Lake Dam,
2 1/2 miles upstream from Langford Creeck, 5 miles upstream from U, S, Highway 2, and 13 miles west of Watersmeet.
Drainage area.--50.7 sq mi.
Records available.--October 1944 to September 1965.
Gage.-~Staff gage read once daily. Datum of gage is 1,676.69 ft above mean sea level, datum of 1929.
Average discharge.--21 years, 45.3 cfs.
Extremes.--Maximum discharge during year, 263 cfs May 17 (gage height, 2.00 ft); minimum daily, 0.7 cfs July 2-8.
1944-65: Maximum discharge, 288 cfs May 1-4, 1951 (gage height, 2.10 ft); minimum daily, 0.2 cfs May 29 to June 17, 1948,
Nov. 8, 9, 1961.
Remarks.--Records good except those below 5 cfs, which are poor. Flow regulated by Cisco Lake (usable capacity, 15,600 acre-ft).
Rating table (gage height, in feet, and discharge, in cubic feet per second)
0 0.7 0.5 15
.1 1.7 .8 38
2 3.4 1.3 104
.3 5.9 1.8 213
b 9.7 2.0 263
Discharge, in cubic feet per second, water year October 1964 to September 1965
Day Oct. Nov. Dec. Jan, Feb. Max, Apr. May June July Aug. Sept.
1 11 115 *45 33 29 19 29| 178 42 09 S 64
2 9.7 108 45 34 29 34 36 174 45 N4 1.0 64
3 9.7 *108 45 33 *29 34 36 174 47 K 1.0 59
4 9.7 98 42 *34 29 34 36 133 59 N 1.0 59
3 9.7 77 42 34 29 34 36 51 59 7 1.0 45
6 *9.7 45 42 34 28 34 46 40 59 N 2.7 36
7 9.7 42 40 34 28 34 61 14 56 7 3.1 24
8 9.7 40 40 33 28 33 61 53 56 7 18 34
9 9.7 38 40 33 28 33 51 73 56 1.0 25 34
10 9.7 38 40 33 28 28 61 8.8 46 1.0 26 3.4
11 9.7 42 42 33 28 14 *80 29 22 1.0 25 3.4
12 11 45 49 33 44 14 94 62 22 1.0 23 3.4
13 i1 58 49 33 (=1 14 94 78 22 14 23 39
14 11 64 49 373 66 15 94 97 16 *14 22 4.3
15 11 80 49 33 66 15 94 143 *1.4 1.0 22 *43
16 11 74 47 33 64 15 103 251 3.1 1.0 22 4.3
17 59 71 47 25 54 19 111 263 1.0 1.0 *22 i9
18 88 71 47 i4 34 38 111 | *250 9 3.1 16 58
19 82 71 45 14 34 56 111 238 1.1 3.1 2.4 92
20 82 71 45 14 34 54 108 233 1.0 3.1 2.4 115
21 136 71 45 15 34 54 111 199 1.0 3.1 2.4 138
22 169 71 45 15 31 54 124 121 1.0 3.1 2.4 134
23] 160 59 45 15 26 54 156 85 1.0 3.1 24 110
24 155 40 45 18 26 54 196 85 9 2.7 24 71
25| 188 29 47 29 22 43 208 85 9 2.4 2.4 32
26 178 31 45 29 i3 26 208 88 9 1.0 2.4 11
27 169 33 40 29 13 26 208 80 9 9 2.4 11
28 188 34 33 29 i3 26 208 59 9 9 4 & 12
29| 138 34 33 29 | oo._ 28 *203 40 9 9 16 20
30 130 34 33 =22 R — 28 191 38 9 9 27 42
31 122 |eemmcccn- 33 29 |conmanann 28 lacmummnann 38 [P 9 46 |eammmacaaan
Totalfl 2,207.0 1,792 1,334 866 953 992 3,276 | 3,347.4 624.8 44,2 370.1 | 1,249.8
Mean 71.2 59.7 43.0 27.9 34.0 32.0 109 108 20.8 1.43 11.9 41.7
Calendar year 1964 : Max 201 Min 0.6 Mean 40.4 Cfsm 0.797 In. 10.85
Water year 1964-65 : Max 263 Min 0.7 Mean 46.7 Cfsm 0.921 In. 12.50

* Discharge measurement made on this day.
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4-610. Brule River near Florence, Wis.

Location.--Lat 45°57'31", long 88°15'57", in SE 1/4 SE 1/4 sec. 11, T. 41 N., R. 32 W., Michigan meridian, on left tank 40 ft upstream
from highway bridge, 1 mile upstream from Paint River, 2 1/2 miles north of Florence, and 5 miles upstream from confluence with
Michigamme River.

Drainage area.--389 sq mi.

Records available.--January 1914 to February 1916, June 1944 to September 1965.

Gage.--Water-stage recorder.

at bridge 40 ft downstream at same datum.

Average discharge.--22 years (1914-15, 1944-65), 343 cfs.

Altitude of gage is 1,210 ft (from topographic map).

Prior to Aug. 29, 1944, wire-weight or chain gages

Extremes.--Maximum discharge during year, 2,320 cfs May 9 (gage height, 4.65 ft); maximum gage height, 5.09 ft Nov. 20 (ice jam);
minimum discharge, 185 cfs Oct. 11, 12 (gage height, 1.95 ft).

1914-16, 1944-65:

(ice jam); minimum discharge, 118 cfs Dec. 2, 1963 (discharge measurement); minimum gage height, 1.79 ft July 24, 1964.

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

mines into Iron River above station at Caspian, Mich.

Rating table, except period of ice effect
(gage height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Aug. 18 to Sept. 17)

Maximum discharge, 4,700 cfs July 2, 1953 (gage height, 6.57 ft); maximum gage height, 8.01 ft Jan. 8, 1960

Flow not adjusted for ground water pumped from

1.7 141
2.0 219
2.5 440
3.5 1,120
5.0 2,710
Discharge, in cubic feet per second, water year October 1964 to September 1965
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.,
1 223 194 *¥190 220 175 210 ¥150 1.220 574 295 339 275
2 2153 *154 190 220 175 210 155 1.110 610 295 317 *¥241
3 210 197 195 230 175| *210 160 984 522 291 *283 2253
4 200 226 195 ¥240 170 210 180 864 468 287 283 219
5 197 275 195 40 170 210 210 731 435 317 271 230
6 *194 251 195 240 175 210 250 815 484 304 259 226
7 194 233 200 240 175 205 290 1.190 54 4 287 308 226
8 194 226 200 240 175 2095 315 2010 500 275 358 230
9 191 219 205 230 180 200 360 2270 462 275 308 223
10 191 219 210 230 180 195 430 *2.200 440 275 275 226
11 188 255 215 220 180 185 500 2120 414 263 259 226
12 185 335 220 220 180 180 560 1.740 382 255 244 216
13 188 403 225 210 180 180 610 1.260 368 267 241 226
14 188 358 230 210 185 180 650 960 349 259 244 259
15 188 330 230 200 185 175 670 843 339 275 226 321
16 191 317 225 200 190 175 690 1350 330 244 219 304
17 188 287 225 200 195 175 703 1.820 330 244 237 299
18 188 267 220 200 200 170 766 1.780 330 248 251 339
19 188 248 220 200 205 170 829 1.330 326 251 241 358
20 191 240 215 200 205 165 *938 1410 335 283 2533 419
21 191 225 215 200 210 165 1.060 794 358 267 226 528
22 194 210 215 200 210 160 1200 703 353 259 299 534
23 197 220 215 200 210 160 1.410 630 387 255 279 419
24 197 225 215 200 215 155 1580 580 358 248 287 353
25 194 230 215 200 215 155 1.470 544 326 241 255 326
26 191 225 215 190 215 155 1.320 550 308 230 248 308
27 191 210 210 190 215 150 1L.290 544 304 219 237 295
28 194 200 210 190 210 150 1.260 500 353 219 233 344
29 194 190 210 180 |acecnan 150 | *1.160 478 339 216 230 429
30 191 190 210 150 1.180 451 313 223 237 414
31 191 |emmmmmaamn 210 150 |-mmmmmmnas 435 |ommmmmmnan 283 295 |cmmmmmmeman
Total 6,015 7,399 6,540 6,500 5,355 5,520 22,346 34,216 11,91 8,150 8,222 9,236
Mean 194 247 211 210 191 178 745 1,104 398 263 265 308
Cfsm 0.499 0.635 0.542 0.540 0.491 0.458 1.92 2.84 1.02 0.676 0.681 0.792
In. 0.58 0.71 0.62 0.62 0.51 0.53 2.14 3.27 1.14 0.78 0.79 0.88
Calendar year 1964: Max 1,000 Min 170 Mean 255 Cfsm 0.656 In. 8.92
Water year 1964-65: Max 2,270 Min 150 Mean 360 cfsm 0.925 In. 12,57

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice

Nov. 20 to Apr. 16.
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4-630. Menominee River near Florence, Wis.

Location.~-Lat 45°57'04", long 88°11'13", in NE 1/4 sec. 16, T. 41 N., R. 31 W., Michigan meridian, on left bank half a mile downstream
from confluence of Brule and Michigamme Rivers, 3 1/2 miles northeast of Florence, and at mile 117.

Drainage area.-~1,780 sq mi.

Records available.--January 1914 to September 1965, Published as "at Twin Falls near Iron Mountain, Mich." 1914-57. Records pub-
lished for both sites July 1950 to September 1957,

Gage.--Digital water-stage recorder. Altitude of gage is 1,120 ft (from topographic map). Prior to July 1950, headwater and tailwater
gages and generation data entered hourly in daily log sheets by company employees at the Twin Falls Powerplant of Wiscowsin-
Michigan Power Co., 10.4 miles downstream.

Average discharge.--51 years, 1,762 cfs.

Extremes.--Maximum discharge during year, 14,500 cfs May 11 (gage height, 11.86 ft); minimum, 51 cfs Feb. 8, 12 (gage height, 1.24 ft);
minimum daily, 506 cfs Aug. 29.
1914-65: Maximum discharge, 19,500 cfs Apr. 26, 1960 (gage height, 14.15 ft); minimum daily, 154 cfs Aug. 9, 1925.

Remarks,--Records good except those for periods of ice effect, which are fair. Prior to July 1950 discharge determined from power-
plant records computed on basis of load-discharge rating of hydroelectric units and rating for tailwater gage during periods of
spill., Ratings developed by Geological Survey. Flow regulated by powerplants, and by Michigamme Reservoir (capacity, 119,950
acre-ft) and Peavy Pond (capacity, 33,860 acre-ft) on Michigamme River, and by many smaller reservoirs above station.

Rating table, except periods of ice effect
(gage height, in feet, and discharge, in cubic feet per second)

485
790
1,590
3,850
6,880
14,800

N oS WwN
coocoow

-

Discharge, in cubic feet per second, water year October 1964 to September 1965

Day Oct. Nov, Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept.
1| *1L.100 818 | *1.470 S07 1.300 1.790 1.120 5,990 2.860 1.180 696 %110
21 1L.210 L570| L470 980| *L300 1.490 901 5310| 3420| L1430 1030 899
3 588 1.370| L1450 983] 1.250| *1.620 1050 5120} 3640 T41 1180 L1160
4 811 1.110 1.400 1390 1.200 1.590 665 4,730 3,310 1.060 1.120 541
5 1.600 1.280 1.310 1570 1,200 1.640 1.670 4.150 2.200 733 1.240 577
6| 1200 1.560| 1190 L.370 200 1340 1.740 4,250 1.580| 1110 1250 632
7 1180 839 1.430 1.280 695 1.270 1.730 5100 2.930 1300 1.050 1.080
8 1.260 642 1.4 00 1.540 1.400 L70u 1.780 7.590 3010 1470 522 928
9 1370 1.470 1.470 1.390 1.100 1.630 1.850{ 10.400 2670 1180 1.250 1,190
10 696 1.410 1380 801 1.200 1.670 1.230] 12.800 2720 792 1110 892
11 846 1.220 1390 1L.710 1200 1.340 2.100(*13.400 2,160 758 1.020 729
12 1.280 1.550 1.230 1450 1.100 1.490 2,250 9.500 1.780 L6310 1.160 . 745
13 1.250 1.420 1100 1.450 1.020 1.240 2,200 7.280 L600 L.520 1.320 *L120
14 1.350 1.530 1610 1,480 798 1L.260 1.760 6.930| *LB40 1.330 747 1.090
15 1.000 1.610 1.550 1.400 1.050 1.420 1.970 8160 1.840 1.480 661 995
16 1.260 1.840 1.530 1.050 1.050 1.370 1.770 9.260 1.540 1500 1470 811
17 702 1.570 L6330 827 1.200 1210 2120110400 1.590 531 1.000 976
18 540 1390 1.520 LE60 1L.410 1.320 2090 9,510 1.440 801 975 609
19 1L.490 1.530 1.070 1.4 80 1.060 1.310 2100 5.810 1.140 1.530 1.060 638
20 1.370 1.310 856 1.360 S19 94 4 2780 5270 929 1.280 879 1030
21 1280 1.180 1.450 1.410 941 783 3,240 6,180 1.680 1.340 638 871
22 1,200 811 1.360 1.390 1610 1.520 3,900 4.660 1.400 1.4 30 559 1.700
23 1.220 1.310 1.460 1,110 1.310 1L.330 3,860 3340 1.460 1.540 .200 997
24 762 1250 969 715 1.150 1.440 5520 3910 1.490 750 1.060 767
25 gie 1.350 1.050 1.530 1.200 1.360 5.550 3.220 1.260 661 1.120 654
26 1370 1.240 1.170 1350 1170 1.170 5090 3.350 1L.070 1.210 .080 729
27 1.230 1.410 1,090 1,500 990 807 4990 3,150 1.040 1480 1.110 986
28 1.140 L4440 L400 1.560 1.080 706 4,970 2,900 1.610 990 622 1.420
29 1160 1.090 1.260 1.260 | #4740 2.730 1.440 1.100 506 L750
30 1.290 1.660 1.380 1.100 5.4 20 2,800 1.200 1.400 1160 1.4 20
31 P76 Jooomamean 1.090 L2150 |aevcmncacn| 1430 |acmcacmcan 592 1,090 jmcmmamaman

Total 34,349 39,780 41,135 39,963 31,803 41,270 82,156 188,630 57,849 35,829 30,985 29,046

Mean 1,108 1,326 1,327 1,289 1,136 1,331 2,739 6,085 1,928 1,156 1,00C 968

Calendar year 1964: Max 4,910 Min 349 Mean 1,271

Water year 1964-65: Max 1:?,400 Min 506 Mean 1,788

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Jan. 12~16, Jan. 26 to Feb. 6, Feb. 8-12, 15-17, 24, 25.
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4-637. Popple River near Fence, Wis.

(Hydrologic bench-mark gaging stationm)

Location.--Lat 45°5'50", long 88°27'50", in MW 1/4 sec. 23, T. 38 N., R. 16 E., on left bank 20 ft upstream from U. §. Forest Servic

Road 2159, 1.8 miles downstream from Mud Creek, 2.6 miles northwest of Fence, and 11 1/2 miles upstream from mouth.

Drainage area.--131 sq mi.

Records available.--October 1963 to September 1965.

Gage.--Water-stage recorder.
gage at present site and datum.

Datum of gage is 1406.16 ft above mean sea level, datum of 1929.

Prior to June 18, 1964, wire-weight

Extremes.--Maximum discharge during year, 1,100 cfs May 10 (gage height, 4.17 ft); minimum,27 cfs Dec. 19 (gage height, 1.17 ft).

1963-65:

Remarks.-~Records excellent except those for periods of ice effect, which are fair.
and suspended sediment loads for the water year 1965 are published in Part 2 of this report.
installed in specially selected areas where water resources have not yet been affected by works of man.

Maximum discharge, that of May 10, 1965; minimum, 15 cfs July 19, 23, 24, 1964 (gage height, 1.04 ft).

Records of chemical analyreg, water temperatures,
Hydrolegic bench-mark stations are
Continuous records of

natural hydrologic conditions, such as streamflow and water quality, will make possible assessment of changes which occur as a

result of the vagaries of climate and other natural factors.

changes wrought by man may be evaluated.

These data will provide a frame of reference against which hydrologic

Rating table, except periods of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

Discharge, in cubic feet per

1.1 20 2.0 173
1.5 63 3.0 550
1.7 95 4.2 1,110

second, water year October 1964 to September 1965

Day Oct. Nov., Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 164 51 60 45 34 37 41 622 243 97 93 53
2 138 51 *64 46 34 39 42 630 288 86 S9 48
3 122 52 62 45 34 41 473 630 295 77 *79 42
4 102 74 61 45 34 42 44 622 269 74 59 40
5 g1 i22 57 45 34 43 46 594 232 77 57 46
6 86 130 54 *46 35 43 50 598 211 73 55 48
7 79 120 51 46 38 42 56 622 218 67 57 44
8 77 113 49 47 40 39 60 720 243 62 59 42
9 74 104 48 46 41 *38 62| 1L00O 262 61 53 42
10 70 95 49 45 40 38 70 1.090 258 57 48 52
11 67 115 55 43 *40 38 110 | *L060 236 52 46 49
12 66 158 55 40 38 38 145 *940 197 49 43 46
13 64 229 53 40 36 38 220 780 164 48 40 43
14 63 247 47 38 36 39 260 650 138 48 38 55
15 61 243 38 37 35 39 280 574 120 46 35 *95
16 58 232 35 36 34 39 290 654 106 42 32 99
17 57 207 33 34 33 38 310 746 99 46 32 99
18 55 173 32 34 32 36 320 840 91 51 33 104
19 57 143 29 34 33 35 350 825 86 55 33 138
20 55 105 37 34 36 35 380 760 81 52 32 170
21 *55 90 42 35 38 35 428 662 74 49 33 218
22 55 81 41 35 38 35 447 570 *73 48 38 262
23 53 73 45 34 38 35 498 510 77 46 38 262
24 53 71 42 35 37 35 538 451 76 50 35 239
25 51 73 40 36 36 35 566 405 70 46 33 204
26 51 67 38 37 36 34 594 356 63 37 33 167
27 51 62 36 37 35 34 622 341 62 33 33 138
28 50 58 40 36 35 34 622 262 110 32 33 155
29 49 56 42 36 |- __ 33 *610 229 125 32 34 218
301 49 56 4 4 36 | oo 36 610 200 117 37 385 258
31 49 ... _. 45 35 |- . .. 40 |- - - 1831 - .._._ 48 50 |- - oo
Totall 2,172 3,451 1,424 1,218 1,010 1,163 8,714 19,126 4,684 1,678 1,418 3,476
Mean 70.1 115 45.9 39.3 36.1 37.5 290 617 156 54.1 45.7 116
Cfsm 0.535 0.878 0.350 0.300 0.276 0.286 2.21 4.71 1.19 0.413 0.349 0.885
In. 0.62 0.98 0.40 0.35 0.29 0.33 2.47 5.43 1.33 0.48 0.40 0.99
Calendar year 1964: Max 425 Min 18 Mean  95.8 Cfsm 0.731 In. 9.97
Water year 1964-65 Max 1,090 Min 29 Mean 136 Cfsm 1.04 In. 14.07
Peak discharge (base, 300 cfs) * Discharge measurement made on this day.
Gage Gage Note.-~Stage-discharge relation affected by ice Nov. 20-21
Date Time height Discharge || Date Time height Discharge Nov. 28 to Dec. 1, Dec. 6, 7, 16, 17, Dec. 23 to Jan. 22,
Jan. 25 to Feb. 10, Feb. 13 to Apr. 20 (no gage-height recor«
5-10 2000 4,17 1,100 5-18 1200 3.67 845 Nov. 29 to Dec. 1, Feb. 3-10, Feb. 13 to Mar. 8).
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4-645. Pine River at Pine River powerplant, near Florence, Wis.
Location.--Lat 45%°49'40", long 88°14'55", in sec. 28, T. 39 N., R. 18 E., at powerplant of Wisconsin-Michigan Power Co., 5.0 miles
downstream from Popple River and 6.5 miles south of Florence.
Drainage area.--528 sq mi.
Records available.--October 1923 to September 1965.
Average discharge.--42 years, 418 cfs.
Extremes.-~Maximum daily discharge during year, 4,300 cfs May 8; minimum daily, 106 cfs Dec. LO.
1923-65: Maximum daily discharge, 4,380 cfs Apr. 9, 1929; na flow at times during 1924, 1926-27, 1930-31, 1933, 1940.
Remarks.--Records good except those above 700 cfs and those below 100 cfs, which are fair. Daily discharge determined from power-
plant records. Flow regulated by powerplant 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 of load-discharge rating of hydro-
electric units as developed by Geological Survey and gate ratings based on theoretical formulas.
Discharge, in cubic feet per second, water year October 1964 to September 1965
Day Oct. Nov. Dec, Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 468 201 197 175 163 152 155 2.020 939 416 274 200
2 415 201 197 197 152 152 155 2,110 L.020 355 364 229
3 364 201 220 175 163 175 155 2.140 984 330 364 229
4 312 324 220 197 152 163 143 2020 84 4 326 290 177
5 260 351 220 197 152 175 177 1.870 T4 4 312 200 200
6 286 416 197 197 129 148 200 1.950 T4 4 345 265 177
7 208 364 220 197 175 152 226 2,980 824 333 352 207
8 312 364 197 197 152 175 195 4.300 864 281 312 229
9 260 364 220 175 152 175 247 4010 804 330 229 177
10 234 301 106 197 175 177 247 3810 T4 4 281 229 205
11 208 376 243 197 140 177 330 3,400 724 229 229 200
12 234 520 197 175 175 155 468 %2890 624 281 200 155
13 221 684 232 175 152 177 548 2260 624 229 216 229
14 221 84 220 163 152 155 664 1.940 520 268 177 2562
15 221 Té4 4 186 175 152 200 909 1.700 468 177 132 404
16 234 679 197 152 152 155 1.020 2.530 416 229 194 330
17 208 624 175 129 197 155 1.100 2,940 416 200 155 356
18 208 442 209 152 129 155 1.230 2900 364 229 155 356
19 182 463 175 129 175 177 1.280 2,720 338 229 177 454
20 208 318 129 152 152 155 1.340 2.380 364 251 155 572
21 201 197 175 152 152 155 1490 2,050 429 229 177 599
22 227 227 175 175 175 155 1.640 1.680 382 229 155 824
23 201 527 197 152 152 177 1.860 1.460 404 251 200 839
24 201 279 175 163 152 155 1.880 1.260 356 229 229 664
25 227 353 175 163 175 177 1.870 1.160 330 200 1595 624
26 214 275 175 163 152 155 1.860| 1100 330 229 155 520
27 201 272 197 152 175 155 1.890 1.040 325 177 155 520
28 201 213 197 175 129 155 1.940 984 481 177 155 520
29 201 249 197 175 |coccccaa 177 1.920 924 468 155 155 644
30 201 166 175 152 | cmcaamman 155 1.980 724 416 177 200 784
31 201 |mmcmmmaae 197 152 | mmmmcmmnn 155 accccmman= 684 [ammmmmamnn 231 313 [mmmmccaeee
Total| 7,541 11,284 5,992 5,277 4,403 5,076 29,119 65,936 17,291 7,915 6,718 11,876
Mean 243 376 193 170 157 164 971 2,127 576 255 217 396
Cfsm 0.460 0.712 0.366 0.322 0.297 0.311 1.84 4.03 1.09 0.483 0.411 0.750
In. 0.53 0.79 0.42 0.37 0.31 0.36 2.08 4.64 1.22 0.56 0.47 0.84
Calendar year 1964: Max 1,280 Min 52 Mean 302 Cfsm 0.572' In. 7.77
Water year 1964-65: Max 4,300 Min 106 Mean 489 Cfsm 0.926 In. 12.57

*Discharge measurement made on this day.
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STREAMS TRIBUIARY TO LAKE MICHIGAN

Menominee River near Pembine, Wis.

Location.--Lat 45935'25", long 87%46'35", 1n sec. 21, T. 37 N., R. 28 W., Michigan meridian, on left bank 700 ft upstream from
Pemene Creek, 4 miles west of Nathan, Mich., 15 miles southeast of Pembine, and at mile 65.3.

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

Records available.--October 1949 to September 1965.

Gage.--Water-stage recorder.

Average discharge.--16 years, 2,888 cfs.

Altitude of gage is 745 ft (from river-profile map).

Monthly discharge only for some periods, published in WSP 1307.

Extremes.--Maximum discharge during year, 21,500 cfs May 11 (gage height, 12.10 ft); minimum discharge 708 cfs Sept. 1 (gage height,

1.68 ft).

1949-65: Maximum discharge, 26,900 cfs May 8, 1960 (gage height, 13.90 ft); minimum, that of Sept. 1, 1965 (gage height,

1.68 fc).

Remarks.--Records good except those for period of ice effect, which are fair.
Reservoir (capacity, 119,950 acre-ft) and Peavy Pond (capacity, 33,860 acre-ft) on the Michigamme River, and by many smaller
reservoirs above station.

Rating table, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

Flow regulated by powerplants and by Michigamme

2.0 970 6.0 6,550
3.0 2,110 7.0 8,500
4.0 3,380 9.0 12,800
5.0 4,500 12.0 21,200
Discharge, in cubic feet per second, water year October 1964 to September 1965
Day Oct., Nov. Dec. Jan, Feb, Max. Apr. May June July Aug. Sept.
1 2.600 1390 2000 1.820 1.620 1,720 170010400 4010 2,400 1.480 1000
2 2.110 1.400 2,060 1.780 1.640 1.220 170010300 5880 1.830 1.500 1,260
3 2310 1.790 2.080 1.700 1.640 1.980 1.700 9.860 6350 1.940 1.670 1.590
4 1.790 1.830 2100 1.840 1620 2.000 1.600 8.560 6,410 1.870 (| *2.000 L6330
5 1.760 2.240 2040 | ¥2,060 1.580 2040 1L.700 8.840 5410 1.730 1750 1.300
6 2,010 2,460 1.700 2100 1.460 2,020 2,000 8.580 3.800 1.630 1.790 L300
7 1.940 2,490 1.900 2.100 1.440 1.940 2,500 9.960 3.950 1.920 1.800 1230
8 2390 2,150 2000 2.040 1.460 2,040 2.700| 14200 4,900 1LS20 1.690 1.000
9 2130 1.600 1.860 1.860 L460 2.040 3,000 17800 4,950 22530 1530 1.340
| 1.790 2,460 2040 1.880| ¥1.420| ¥2.030 3,200|19.700| 4680 1L.680| 2120 1590
11 1.650 2,310 2,100 1,900 1.580 2.000 3400|21.000 4,500 1.510 1.880 1.330
121 1,520 2470| 1900 1.920| 1.640| 2000| 3900/20000| 3950| 1L520| 1530 1320
13 1.6 30 3,250 1.940 1.240 1.580 2,000 460014000 3,050 1L.950 1.450 1.280
14 2030 3.380 2,040 L9900 1.540 1.800 5200(12100 3170 1,970 1480 12380
15 L7710 3,460 1.900 1.820 1,600 1.820 6,000| 1L400 3140 1L.850 1330 L560
6| 1.670| 3250| L940| 1.800| L560| 1L900| 6800|13300| 2840} 1.620| L410/|*1770
17 1.770 3.130 2.000 1.840 1.520 1.840 7.260| 15800 2390 1.860 1.500 L7730
18| 1.580 2.850 2,040 1.820 1.560 1.780 6.6380| 16700 2.210 1.340 1440 1460
19 1.510 2.740 2,040 1.780 1.600 1.820 688014400 2110 1.390 L3370 1.530
201 *¥1,650 2.520 1.800 1.800 1.600 1.660 7.020| 10800 1750 L1610 1.360 2.230
21 1.890 2100 1.800 1.800 1.580 1.600 7.660]10.300 2170 2,040 1320 2390
22 1.860 1.730 1.820 1.780 1.560 1.620 8.400 S.440 2370 1.850 1310 3380
23 1L.730 1.820 1.880 1740 1.600 1.640 2160 6660 | ¥2.4 20 17390 1.330 3310
24 1.730 1.830 1.900 1.600 1.700 1.720 9.480 6510 2,250 1.810 L3390 2.390
25 1590 1.890 1.800 1.700 1.660 1.780| 10600 5880 2160 1500 L330 2460
26 1.440 2,050 1.500 1.600 1L.620 1,760 10,400 5730 2.210 1.450 1310 1.850
27 1.640 1.970 1.600 1.700 1.620 1.740| 10,000 5780 1640 1.520 1.280 1.920
28 1.920 2,030 1.740 1.720 1.640 1.640 3580 5670 L9520 1.490 1220 2.220
29 1.750 L1950 1.900 1720 1600 9.720 4,960 2.460 1510 1170 3270
30 1.650 1.800 1.880 1.680 1.660 9.440 4,850 2,460 1.500 1.240 24
31 L850 |mmmmamm - 1.860 1.600 LE20 |aamcaaae 4:150 |amamanmnen 1.520 L2170 |em
Total] 56,600 68,340 59,160 56,340 44,100 56,730 173,980 338,630 101,510 53,800 46,150 55,400
Mean 1,826 2,278 1,908 1,817 1,575 1,830 5,799 10,920 3,384 1,735 1,489 1,847
Calendar year 1964 : Max 7,600 Min 1,000 Mean 2,066
Water year 1964-65: Max 21,000 Min 1,000 Mean 3,043

* Discharge measurement made on this day
Note.--Stage-discharge relation affected by ice Nov. 29 to Apr. 16.

(no gage-height record Dec. 20, 21, Jan. 22-25)
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4-665. Pike River at Amberg, Wis.
Location.--Lat 45929'50", long 87°59'40", in SW 1/4 sec. 15, T. 35 N., R. 20 E., on left bank 500 ft upstream from Chicago,
Milwaukee, St. Paul and 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 mi.
Records available.--February 1914 to September 1965.
Gage.--Digital water-stage recorder. Altitude of gage is 865 ft above mean sea level (from survey level line along railrcad).
Prior to May 23, 1931, chain gage at railway bridge at datum 1 ft higher. May 23, 1931, to Aug. 4, 1934, chain gage at
highway bridge three-quarters of a mile downstream at different datum. Aug. 5, 1934, to Oct. 6, 1946, staff gage, and
Oct. 7, 1946, to June 8, 1964, graphic water-stage recorder at present site and datum.
Average discharge.--51 years, 216 cfs.
Extremes.--Maximum discharge during year, 1,240 cfs May 18 (gage height, 5.08 ft); minimum daily, 86 cfs Jan. 18, 19,
1914-65: Maximum discharge, 2,800 cfs Apr. 10, 1922 (gage height, 7.8 ft, from graph based on gage readings, site and
datum then in use), from rating curve extended above 1,100 cfs; minimum observed, 26 cfs Dec. 27, 1925 (gage height, 1.30
ft, site and datum then in use).
Remarks.--Records excellent except those for period of ice effect, which are fair.
Rating tables, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)
Oct. 1 to Mar. 31 Apr. 1 to Sept. 30
1.8 105 2.3 220 1.7 90 3.0 438
1.9 123 2.7 339 2.0 144 5.0 1,200
Discharge, in cubic feet per second, water year October 1964 to September 1965
DAY OCT. NOVe DECs JAN. FEEe MAR. APRe MAY JUNE JuLY AUG. SEPT.
1 204 115 140 120 9G 105 100 622 428 185 185 129
2 186 116 *135 120 90 105 110 612 556 170 177 121
3 170 123 130 120 &8 110 110 598 549 162 156 113
4 158 150 130 120 33 115 105 590 474 157 *¥143 111
5 150 279 125 120 90 115 110 566 402 174 136 127
6 142 317 125 *120 92 115 120 615 372 186 130 133
7 139 265 125 120 94 115 170 809 369 173 141 lzfs
8 143 224 125 115 96 110 200 1,010 343 lol lo¢ lee
9 145 200 130 105 58 110 230 19130 3z1 15% 144 125
10 142 186 130 110 98 105 250 15120 3z1 151 13¢ Lets
11 138 212 135 105 * 58 *105 350 934 305 144 123 120
12 137 275 130 105 96 105 450 727 281 139 118 116
13 138 31¢ 120 100 94 105 598 *¥612 258 137 113 117
14 136 315 115 98 92 105 *716 515 240 134 110 124
15 133 285 110 94 90 105 848 488 227 130 1Ce * 142
16 130 272 110 90 90 100 828 743 216 126 1C4 151
17 13¢C 251 115 88 90 98| 809 1070 209 131 1¢c2 158
18 127 222 115 &6 92 96 805 12140 2u2 133 1c1 160
19 123 201 115 86 94 94 174 840 193 136 1C2 196
20 121 188 110 88 96 94 758 650 ls8 i34 1¢1 322
21 *121 150 110 90 96 94 770 556 186 130 1C1 375
22 121 160 110 98 94 92 746 498] 184 126 1¢0 382
23 121 170 110 100 92 92 735 448 * 202 124 ¢8 346
24 121 180 110 98 90 92 698 412 154 124 S$6 290
25 120 190 110 98 92 92 615 382 179 120 o7 242
26 119 180 110 96 96 90 556 382 169 114 o7 _218
27 118 170 110 94 90 626 415 164 109 102 205
28 118 150 110 96 92 698 382 203 107 103 284
29 118 145 110 94 98 665 356 224 105 9 431
30 116 140 110 92 100 633 334 204 106 106 468
31 115| ===—-=- 115 92 98| ==———-- 321| ==e——— 133 125) ——=——m—=
TOTAL 4,200 69147 35685 35158 24616 35142 155183 19,877 89363 49320 3,700 6080
MEAN 135 205 119 102 934 101 506 641 279 139 119 203
CFsSM o534 «810 o470 «403 0369 +399 2400 2453 1«10 «549 «470 «802
IN 62 «90 54 o 46 +38 46 2423 2492 1.23 64 ab4 89
CALENDAR YEAR 1964 MAX 709 MIN 76 MEAN 166 CFSM 656 INCHES 8495
WATER YEAR 1964-65 MAX 15140 MIN 86 MEAN 220 CFSM <870 INCHES 11.83

* Dischsrge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 21 to Apr. 12.
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4-670, Menominee River below Koss, Mich.

Locatios?.--Lat 45921'50", long 87039'20", in sec. 9, T. 34 N., R. 27 W., Michigan meridian, on left bank at powerplant of Wisconsin
Public Service Corp., 0.5 mile upstream from Little Cedar River, 3.6 miles southeast of Koss, and at mile 24.7.

Drainage area.--3,790 sq mi, approximately.
Records available.--July 1907 to March 1909 (published as "at Koss'), July 1913 to September 1965.

Gage.--Headwater and tailwater gages and generation data entered hourly in daily log sheet by company employees. Prior to June
1913, chain gage on railroad bridge 4 miles upstream.

Average discharge.--53 years (1907-8, 1913-65), 3,098 cfs.

Extremes.--Maximum daily discharge during year, 26,600 cfs May 12; minimum daily, 1060 cfs Aug. 15,
1908, 1913-65: Maximum daily discharge, 33,000 cfs May 10, 1960; 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 powerplants, and by Michigamme Reservoir (capacity, 119,950 acre-ft) and Peavy Pond (capacity 33,860

acre-ft) on Michigamme River, and by many smaller reservoirs above station.

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

'

Discharge, in cubic feet per second, water year October 1964 to September 1965

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 2.870 1.920| 1760| 1.620[ L460| L1520 1L660| 9340 3290 2.400| 1.950 1210
2| 2610 L6001} 1.920 1.710( 1540| L730 1.700|10.800| 3990 2.280| L1820 1.19%90
3! 2,440 1.6&80| 2120 1.710| 1560 1950 1.620]10.800| 5000 2,000} 1680 1.250
4] 2240 1840 1920 1.540| 1.540 1,940 1.580] 10.400| 4920 1870 1910 1550
5] 1840 2350 2.070 1.950| 1.540| L980| 1470 92870| 519390 2.110f 2160 1.690
6| 1980 2600 2110 1.710| 1600 2,020 2.050] 9560| 3550 1.580| 1890 1.440
7] 2170 3,000| 1L.660| 2030| L340 2020 2.040| 9360| 2990 1.840| 2120 1450
8| 2480 2680| 1.850| 2090| 1420 1.800 2480[(10500| 3120 2100 L1870 1520
9| 2500 2310 1910 1.990| 1620 1.680| 2850|16600| 3020 2.070| 1960 1.320
10{ 2180 2,000 1.950 1.680| L410] 2210 3.240|19.700| 3310 2.310| L1630 1.420
11| 1.800 2,580 2,160 1.640 1530 2,090 359025300 3120 1L940| 2080 1.500
12| L840 2640 2,200 1L.740 1820 1.950 3684026600 3,240 1.780| 1950 1300
13] L720 3,120| 1960 1.670| 1L.710] L1940 5100|24500| 2970 1.850| L6680 1500
14| 1.760 3,400| 1900 1.820| 1660 2.080 5320|18600| 2970 1.750] L1660 1,680
15| 2020| 3360| 2200| 1.790| 1.440| 1750 &300|16600| 3200 1.880| L0060 L1520
16| 1870 3.470| 1820 1.800| 1720} 1590 6620]17100] 2950 1,8801 LS70 1610
17| L6660 3.360| L980 .730| 1370 1980 7.260|18900| 2930 1.680 1520 1940
18| L8800 3,160| 1.840 1.380| 1540 1,.850| 10600 20.900| 2570 1.710| L1370 L1780
19| 1660 3170| 1980 1.920| Ls80 1720 9.570] 19300 2150 1.620] 1460 L600
20] 1.54Q| 2.900| 2050| 1480| 1550} 1L830| 7.840}14800} 2180 1520 L5110 2.320
21| 1780 2560 1.840 1.710] 1680} 1710 7.860| 1L500| 1.940 1.610| 1500 2.940
221 LE9%0 1890 L7760 1,.810| 1560 1.540 8470{11.900] 2290 2,080 L200 3300
23| 1890 1840 1730 1730 1.400) L640 8,820| 10.000| 2340 2,060 1420 3,050
24| L850 2190 2.050 1.780 L.400 1.420 8,960 7.490 2310 1.850 1430 3.120
25| 1760 2090| 20t0 1.440| 1830| 1720 8,810| 6480| 2300| 1.540| 1220 2,590
26| L7750 2.090] 1780 1810 1800} 10.700 4450 2350 1.420| L1360 2520
27| 1680 2.230| L1760 1.520 L8800/ 10.700| 5280 2110 1.620] 1620 2,270
28] 1700 2210 L420 1.720 1.710| 10.300( 5260| 1870 1510f 1420 2570
29| L1920 2.050| 1.800 1.900 1.570{ 11300 5220| 2120 1440 1150 3,120
30| L8B30 1.610| 1L.860| 1.680 1.650{10.400| 3560| 2260} 1.610| 1150 3,300
31| L790 |emeammmne=| L.940| 1650 LS520 laommmemnnn 3,570 [ccamcamann| L630| 1540 fmomccaes

Total| 60,820 73,900 59,310 53,950 55,740 183,050 394,640 88,550 56,540 49,860 59,570

Mean 1,962 2,463 1,913 1,740 1,798 6,102 12,730 2,952 1,824 1,608 1,986

Calendar year 1964: Max 5,640 Min 960 Mean 2,123
Water year 1964-65: Max 26,600 Min 1,060 Mean 3,230
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4-695. Peshtigo River at Peshtigo, Wis.

Location.--Lat 45°02'50", long 87%4'40", in NE 1/4 sec. 30, T. 30 N., R. 22 E., on left bank 75 ft downstream from Chicago and
Northwestern Railway bridge, 0.5 mile downstream from Wisconsin Public Service Corp. powerplant in Peshtigo, and 11 1/2 miles
upstream from mouth.

Drainage area.--1,124 sq mi.

Records available.--June 1953 to September 1965.

Gage.--Digital water-stage recorder. Datum of gage is 584.64 ft above mean sea level, datum of 1929. Prior to Aug. 21, 1963, graphic
water-stage recorder at same site and datum.

Average discharge,--12 years, 832 cfs.
Extremes.--Maximum discharge during year, 6,440 cfs Apr. 13 (gage height, 10.04 ft); minimum, 92 cfs Oct. 5, 10; minimum daily, 179 cfs
Aug. 23.

1953-65: Maximum discharge, 9,790 cfs May 9, 1960 (gage height, 11.59 ft), from rating curve extended above 5,000 cfs on basis

of computation of peak flow through dam gates; minimum, 32 cfs Aug. 28, 1953 (gage height, 1.46 ft); minimum daily, 84 cfs Aug. 5,
1957.

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

Discharge, in cubic feet per second, water year October 1964 to September 1965

DAY ocT. NOV. DECa JAN, FEB. MAR. APR. MAY JUNE JuLY AUG. SEPT.
1 1,180 550 465 336 230 274 721 25290 1,570, 747 341 415
2 984 380 353 189 290 332 783 24350 24340 614 375 380
3 778 511 *375 353 300 332 604 25510 2,430 644 545 460
4 664 511 332 267 300 362 685 25770 24200 664 55 384
5 397 639 415 *278 250 516 555!  2»720 25170 328 *479) 492
6 690 521 402 402 210 878 862 29690 25060 507 411 303
7 424 856 290 488 360 804 14760 25730 1,700 479 540 205
8 497 904 332 570 300 731 2,510 21660 19540 507 492 380
9 614 433 393 624 230 757 25450 25770 1,150 644 521 345
10 429 675 570 402 *388 680 21150 2,910 1,090 604 579 433
11 619 634 456 280 492 *511 25630 3,010 15130 531 388 570
12 286 711 531 340 370 492 5,060 2,800 15240 341 451 502
13 358 716 384 390 400 474 5,650 25540 893 550 424 384
14 604 1,040 255 410 440 488 45150 24310 654 584 589 251
15 550 1,080 497 310 267 388| *3,620 25410 742 345 323 550
16 424 962 406 360 330 415 3,500 55120 716 540 294 * 460
17 545 1,110 280 330 320 469 3,280 55370 737 415 397 560
18 415 1,020 250 240 410 460 3,010 43550 773 384 349 978
19 336 946 220 330 360 531 2,850 %3,980 659 230 226) 915
20 %483 856 270 310 350 521 25720 35610 502 415 286 15630
21 465 675 323 280 340 540 2,650 35170 570 388 189 2,280
22 362 507 438 260 360 397 25590 2,980 545 429 %06 2,350
23 479 474 393 330 330 402 25500 25650 700 594 179 25040
24 433 700 319 320 400 479 25510 1,930 * 535 555 311 15950
25 460 888 345 280 430 451 25470 14850 483 349 375 19610
26 282 726 294 320 560 21530 14330 521 307 379 15560
27 599 402 240 260 531 2,870 1,510 507 397 358 15100
28 497 609 210 310 438 2,710 15720 429 456 230 1,270
29 670 299 388 260 315 2,600 15620 716 202| 230 15730
30 526 424 507 320 433 25410 15340 420 353 248 25200
31 502| —m—mmm 511 400 614| ==—m=- 14040| -==-=~ 560 366 =w—=—-
TOTAL| 16,552| 204759 11,444| 104549 9,468 15,575 75,430] 83,240 31,762 14,663 11,827| 28687
MEAN 534 692 369 340 338 502 2,514 2,685 15059 473 382 956
CFSM o475 616 .328 +303 «301 c447 2,24 2439 .942 421 +340 851
IN .55 .69 .38 .35 .31 .52 2450 2.75 1.05 .49 +39 .95
CALENDAR YEAR 1964 MAX 25950 MIN 168 MEAN 631 CFSM  «561  INCHES 7465
WATER YEAR 1964-65 MAX 5650 MIN 179 MEAN 904 CFSM 4804  INCHES 10492

* Discharge measurement made on this day.
Note.~-Stage-discharge relation affected by ice Dec. 17-20, 27, 28, Jan. 11 to Feb. 9, Feb. 12-14, 16-27.
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4-700. Wheeler Lake near Lakewood, Wis.

Location.--Lat 45°19'05", long 88°29'00", in NW 1/4 sec. 27, T. 33 N., R. 16 E., on west shore of lake at Arthur Anderken's cottage,
2 1/4 miles northeast of Lakewood.

Drainage area.--2 sq mi, approximately.
Records available.--August 1936 to September 1965 (fragmentary).

Gage.--Staff gage. Prior to Apr., 19, 1939, gage was located at Chas. J. Voigt's on east shore of lake. Apr. 20, 1939, to June 13,
1960, gage was located on southwest shore of lake.

Extremes.--Maximum elevation observed during year, 95.32 ft June 1; minimum observed, 94.31 ft Nov. 10, Aug. 31.
1936-65: Maximum elevation observed, 96.50 ft Oct. 5, Nov. 9, 1943; minimum observed, 93.45 ft Feb. 5, 195C.

Remarks.--Gage heights have been reduced to elevations above datum assumed for this lake by Public Service Commission of Wisconsin.
No outlet,

Elevation, in feet, water year October 1964 to September 1965

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
4.40 532

433 447
442
4,45 469

VP LN

436
4.37 507

0w~

10 431 487

11
12
13 4.40 467
14
15 435 492

16
17 4.4 2 4.47
18
19 512
20 4.38 461
21 466
22 436 484

23
24 4.39 432

25 508

26
27 4.35 492

28
29 4.58 4861
30
3

469

4351 [ —

Note.--Add 90.00 ft to obtain elevation above datum assumed for this lake by Public Service Commission of Wiscomsgin.
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4-71G. Oconto River near Gillett, Wis.
Location,--Lat 44°51'55", long 88°18'00", in NW 1/4 sec. 34, T. 28 N., R. 18 E., on left bank just upstream from highway bridge, 2
miles upstream from Christy Brook, 2 miles south of Gillett, and at mile 29.

Drainage area.--678 sq mi.

Records available.--June 1906 to March 1909, October 1913 to September 1965. Monthly discharge only for some periods, published in
WSP 1307.
Gage.--Water-stage recorder.

Altitude of gage is 735 ft (from river-profile map). Prior to March 1909, chain gage on bridge at datum
4.0 ft lower.

Jan. 6, 1914, to Aug. 24, 1938, chain gage on bridge at present datum.
Average discharge.--~54 years (1906-8, 1913-65), 569 cfs.
Extremes.--Maximum discharge during year, 4,200 cfs Apr. 13 (gage height, 8.37 ft, backwater from ice); minimum, 125 cfs Nov. 21 (gage
height, 0.26 ft) result of freezeup.
1906-9, 1913-65: Maximum discharge, 8,400 cfs Apr. 10, 1922 (gage height, 11.2 ft from floodmarks), 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.

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

Rating tables, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 10 Apr. 11 to Sept. 30

6.9 310 0.7 224 2.0 820
1.3 476 1.0 330 3.0 1,440
L.8 723 1.5 559 5.0 2,920

Discharge, in’cubic feet per second, water year October 1964 to September 1965

Day Oct., Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug ., Sept.
1 6392 326 345 275 220 245 320 1390 892 375 281 300
2 622 342 340 275 220 250 340 L3330 1.000C 359 300 292
3 542 362 *335 280 215 275 360 1290 1.220 338 303 281
4 499 386 330 280 215 300 420 L280 1.390 330 303 271
5 467 411 320 285 215 420 SCO 1.280 1.310 322 ¥303 276
6 432 445 3165 285 220 490 600 L400 1.160 319 288 338
7 411 485 305 290 225 500 800 L360 1.030 326 285 384
8 403 441 300 305 235 450 960 L360 984 350 319 338
9 390 463 285 300 245 430 1160 L440 932 359 338 406
10 390 419 280 285 *250 410 1.500 L560C 886 319 334 443
11 390 411 290 275 270 370 1.900 L660 826 311 307 429
12 382 432 300 270 275 *¥325 2,600 L5590 732 296 288 389
13 390 485 295 *¥255 270 300 3.80 L450C 648 292 274 371
14 382 547 290 250 265 290 | ¥3,2006 | *1L290 608 292 260 384
15 370 582 280 245 260 285 2.540 1.180 579 292 250 397
16 350 547 275 240 255 280 | ¥2,090 L360 520 285 240 *402
17 350 557 265 230 250 280 1.920 2.190 505 281 240 530
18 342 567 260 225 250 280 L.770 2850 486 300 244 500
19 *¥333 450 250 220 250 280 1660 2,680 466 319 250 17
20 330 432 245 220 260 280 1620 2.210 443 303 257 78
21 334 368 240 220 260 280 1L.570 1850 424 292 244 978
22 342 330 245 220 260 280 1.500 1.660 433 285 240 1.030
23 330 380 255 220 255 280 1.460 1.540 438 285 240 1.100
24 314 420 260 220 25QC 280 1.4 30 1390 *¥447 292 231 1140
25 314 400 260 220 245 280 L400 1.230 420 3053 227 1090
26 314 380 260 225 240 280 1.440 1150 41§ 292 224 Ts55
27 310 380 260 225 240 280 1.440 1.150 375 271 234 804
28 314 380 255 230 240 280 1.500 1.090 375 257 240 732
29 330 360 260 230 |[— - === 280 1L.520 1.060 380 244 240 898
30 350 350 265 230 |- o - 285 1480 L0OOO 393 240 254 984
31 342 |wov v~ 270 229 |- - - - - 300 |- = - - - S09 . _ .- 250 278 __ . . ...

Total] 12,066 12,838 8,735 7,755 6,855 9,845 44,800 46,179 20,718 9,379 8,316 18,337

Mean 389 428 282 250 245 318 1,493 1,490 691 303 268 611

Cfsm 0.574 0.631 0.416 0.369 D.361 0.469 2.20 2.20 1.02 0.447 0.395 0.901

In. 0.66 0.70 0.48 0.43 0.38 0.54 2.46 2.53 1.14 0.51 0.46 1.01

Calendar year 1964: Max 1,770 Min 205 Mean 408 Cfsm 0.602 In. 8.18

Water year 1964-65: Max 3,800 Min 215 Mean 564 Cfsm 0.832 In., 11.30

Peak discharge (base, 1,500 cfs) * Discharge measurement made on this day.
Gage Gage Note.--Stage-discharge relation affected by ice Nov. 22 to

Date Time height Discharge || Date Time height Discharge Apr. 14.

4-13 - - 4,200 9-19 1730 3.33 1,670

5-18 1600 5.00 2,920
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4~734.05. West Branch White River near Wautoma, Wis.

Location.--Lat 44902'55", long 89°17'40", in NE 1/4 sec. 10, T. 18 N., R. 10 E., on right bank at upstream side of bridge on State
Highway 22, 1/4 mile upstream from White River and 1 1/2 miles south of Wautoma.

Drainage area.--43 sq mi (approximately). \
Records available.-~October 1963 to September 1965 (discontinued).
Gage.--Staff gage and crest-stage indicator; gage read about five times weekly. Altitude of gage is 840 ft (from topographic map).

Extremes.--Maximum discharge during the year, 75 cfs Mar. 2 (gage height, 2.35 £t); minimum observed, 16 cfs Nov. 30.
1963-65: Maximum discharge, that of Mar. 2, 1965; minimum observed, that of Nov. 30, 1964.

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

Rating table, except periods of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

0.98 19 1.8 51
1.1 23 2.0 59
1.5 39 2.1 63.5

Day Oct, Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 22 21 20 21 19 2 22 25 23 20 21 21
2 21 21 20 21 19 *61 22 25 24 20 * 20 21
3 21 22 20 21 19 40 22 25 23 20 20 21
4 21 22 20 21 19 24 23 25 23 20 20 22
5 21 22 20 21 20 5S4 26 26 27 20 20 25
6 21 21 20 20 22 50 31 25 24 20 20 23
7 21 21 20 21 25 35 43 25 23 22 20 26
8 21 21 20 21 23 *27 43 25 23 21 28 23
9 21 22 20 20 24 25 33 25 22 22 22 33
10 21 22 21 19 25 23 25 24 22 21 20 26
11 21 21 21 19 22 23 30 24 22 20 20 24
12 21 21 21 *¥19 *23 23 39 23 22 20 19 23
13 21 21 21 19 19 23 29 23 22 20 19 *22
14 21 21 21 19 19 22 27 23 22 20 19 23
15 21 23 20 19 20 22 31 23 21 20 19 27
16 21 22 20 20 23 22 29 30 21 24 19 25
17 21 21 20 20 20 22 28 54 21 23 21 26
18 21 21 20 20 20 22 28 25 21 22 24 25
19 21 21 20 20 20 21 26 25 21 21 23 35
20 21 20 21 20 20 21 26 *24 23 20 21 45
21 21 20 21 21 21 21 26 24 22 20 20 37
22 21 20 21 20 20 22 25 24 22 20 20 29
23 *21 21 21 20 20 22 25 24 27 20 20 27
24 21 21 21 20 20 22 25 24 21 21 20 26
25 21 21 20 20 20 22 27 24 *22 20 20 25
26 21 21 20 20 20 22 31 25 21 20 20 24
27 21 21 20 20 21 22 26 29 20 20 20 24
28 21 21 21 19 21 22 26 24 20 20 20 28
29 21 20 21 19 |aococa 22 25 24 20 20 20 35
30 21 *16 21 19 | e 22 25 24 20 20 25 30
31 [ R S 21 i= 2 22 amaeen 24 |omemmamann 20 22 |emaaaen -
Total)] 652 629 634 618 583 822 844 764 665 637 642 801
Mean 21.0 21.0 20.5 19.9 20.8 26.5 28.1 2.6 22.2 20.5 20.7 26.7
CEsm 0.488 0.488 0.477 0.463 0.484 0.616 0.653 0.572 0.516 0.477 0.481 0.621
In. 0.56 0.54 0.55 0.53 0.50 0.71 0.73 0.66 0.58 0.55 0.56 0.69
Calendar year 1964: Max 37 Min 16 Mean 21.2 Cfsm 0.493 In. 6.73
Water year 1964-65: Max 61 Min 16 Mean 22.7 Cfsm 0.528 In. 7.16

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 29 to Dec. 9, Dec. 15-19, 25-27, Jan. 9-20, Jan. 28 to Feb, 5, Feb. 13, 14, 16,
22-57, Mar. 19-21. No gage-height record most week ends and Dec. 19-27, Jan. 20 to Feb. 11, July 20-25, and Sept. 14, 16, 17, 21, 22,

-30.
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4-735. Fox River at Berlin, Wis.
Location.--Lat 43957'15", long 88957'10", in NE 1/4 sec. 16, T. 17 N., R. 13 E., on left bank, 0.4 mile downstream from government
dam, 1 mile south of Huron Street bridge in Berlin, 2.5 miles upstream from Barnes Creek, and at mile 89.0.
Drainage area.--1,430 sq mi, approximately.
Records available.--January 1898 to September 1965.
Gage.--Digital water-stage recorder. Datum of gage is 744.52 £t above mean tide at New York City (by Corps of Engineers). Prior
to Oct. 27, 1954, staff gage at site 0.3 mile upstream at same datum. Oct. 28, 1954, to June 7, 1964, graphic water-stage
recorder, at present site and datum.
Average discharge.--67 years, 1,084 cfs.
Extremes.--Maximum discharge during year, 2,760 cfs at 2400 Sept. 30, stage rising; meximum peak discharge during year 2,700 cfs
Apr. 17 (gage-height 11.86 ft); maximum gage height, 12.05 ft Mar. 14, (backwater from ice); minimum, 318 cfs Oct. 9, 10 (gage
height, 7.37 ft).
1898-1965: Maximum discharge observed, 6,900 cfs Mar. 17, 18, 1946 (gage height, 15.5 ft); minimum observed, 248 cfs Sept.
16, 1948 (gage height, 6.1 ft).
Remarks.--Records good except those for period of ice effect, which are fair. An average of about 10 to 15 cfs was diverted into
the' basin from the Wisconsin River at Portage Canal throughout the year.
Rating table, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 1 to Nov. 20)
7.2 305 10.0 1,560
8.0 560 11.0 2,160
9.0 1,020 12.0 2,800
Discharge, in cubic feet per second, water year October 1964 to September 1965
DAY OCTa KOVe DECs JAN. FEBW MAR . APRe MAY JUNE JJLy AUGe SEPT.
1 395 406 392 396 35¢ 600 320 29040 765 419 403 492
2 431 407 330 400 36¢ 860 700 15990 784 *442 *38¢ 505
3 419 413 370 400 360 860 740 1,930 745 39% 389 485
4 439 421 360 416 360 960 880 15860 762 380 409 43¢
5 *376 422 360 420 360G 19140 15100 1,780 823 3%6 399 493
6 381 417 350 420 380 1,240 1,400 1s720 675 381 422 512
7 372 426 240 430 410 15400 156C0 1,680 931 414 438 594
3 366 422 360 450 440 1,600 1,600 1,640 919 439 445 644
9 327 *421 370 420 426G 1+800 25000 1580 880 477 429 177
10 335 431 330 396 450 29C00 24210 *¥1,500 642 460 440 936
11 363 413 400 400 *479 2,100 25380 19420 731 447 474 996
12 376 436 410 *400 4690 25200 24550 15340 759 420 475 1,050
13 373 475 420 400 450 25300 29630 15210 718 429 459 1,090
14 377 428 *420 400 450 29300 29630 934 680 388 439 19130
15 381 442 390 400 4590 259200 29680 752 648 379 424 1,200
16 378 409 380 390 460 25200 29680 743 618 422 416| *1,270
17 390 403 380 390 470 25100 23690 709 578 444 461 15330
18 360 410 370 39¢C 480 25000 25680 706 575 463 509 15390
19 348 401 360 400 490 25C00 24630 710 568 461 506 15470
20 356 395 350 400 52v 1+906C 24560 694 565 448 509 11660
21 371 300 350 410 540 15860 25490 710 568 456 523 1+820
22 342 370 350 420 5360 14800 29410 740 560 468 497 12950
23 36n 36C 360 410 520 1,700 29350 697 546 452 472 25090
24 389 390 360 370 513G 12600 29320 691 510 449 469 23230
25 407 430 370 380 500 15560 29290 715 518 417 464 25370
26 409 470 370 380 14400 25290 729 516 415 464 25470
27 402 460 360 370 1s300C 23250 791 496 414 401 23520
28 404 440 360 360 15250 24200 852 508 388 441 25600
29 382 420 360 360 *1,180 25150 823 468 394 435 23680
390 394 400 370 350 15040 25090 817 443 385 455 25730
31 409 =—~==—- 380 350 940 ==——-— 787 ------ 397 475} —==-—-
TOTAL 11,832 124528 11530 125250 125670 434210 625,200 354290 19,969 135143 13,964 419969
MEAN 382 418 372 395 453 15587 2,073 1,138 666 424 451 14399
CFSM 0.267 0.292 0.260 0.276 0.317 1.11 1.45 0.796 0.466 0.297 0.315 0.978
IN. 0.31 0.33 0.30 0.32 0.33 1.28 1.62 0. 92y 0.52 0. 34 0.36 1.09
CALENDAR YEAR 1964 MAX 15420 MIN 321 MEAN 523 CFSM 0.366 IN. 4.97
WATER YEAR 1964-65 MAX 25730 MIN 327 MEAN 813 CFSM 0.569 IN, 7.72

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 21 to Apr. 9.
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4-77

0. Wolf River at Keshena Falls, Wis.

Location.~-Lat 44953'30", long 88°39'20", in E. 1/2 gec, 22, T. 28 N., R. 15 E., on right bank 500 ft downstream from Keshena Falls,
1.7 miles upstream from Keshena, 3.1 miles downstream from West Branch Wolf River, and at mile 136.4.

Drainage area.--812 sq mwi.

Records available.--May 1907 to March 1909, October 1910 to September 1965.

WSP 1307.

Gage.--Water-stage recorder.

Published as "at Keshena'' prior to April 1928,

Datum of gage is 820.0 ft above mean sea level (levels by Wisconsin Power and Light Co.).

Monthly discharge only for some periods, published in

Prior to

March 1909, staff gage, and February 1911 to March 1928, chain gage, at bridge in Keshena 1.7 miles downstream at datum 4.03 ft
lower.

Average discharge.--56 years (1907-8, 1910-65), 753 cfs.

Extremes.--Maximum discharge during year, 3,400 cfs May 17 (gage height, 8.50 ft); minimum discharge, 266 cfs Oct. 22 (gage height,
5.08 ft).

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

1907-9,

1910-65:

Maximum discharge, 4,830 cfs May 7, 1960 (gage height, 9.67 ft) from rating curve extended above 3,300 cfs;
instantaneous peak caused when earthfill wall near powerplant was dynamited toc relieve pressure on dam; maximum discharge after
flow stabilized, 4,430 cfs May 8 (gage height, 9.36 ft) from rating curve extended above 3,300 cfs; maximum gage height, 13.83
£t Nov. 17, 1943 (backwater from ice); minimum discharge, 91 cfs Dec. 22, 1939 (gage height, 4.67 ft), result of ice storage.

Rating table, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

[ RS
oonN

325
549
842

7.0
8.0
9.0

1,740
2,800
4,000

Discharge, in cubic feet per second, water year October 1964 to September 1965

Diurnal fluctuation caused by powernlant upstream.

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 842 442 *427 510 350 440 430 1.870 1.270 608 494 494
2 826 471 430 520 350 470 440 1820 1.470 568 488 482
3 g809 494 440 520 360 520 460 1.820 L470 549 488 465
4 768 512 450 *532 360 540 480 1.880 1310 543 500 465
5 722 649 460 530 370 560 560 1.820 1.200 537 488 608
6 663 730 450 520 370 580 700 1,780 1,130 531 * 477 730
7 5883 07 440 510 380 600 860 1.780 1.280 537 494 649
8 549 656 430 490 320 590 940 1.760 1240 537 568 512
9 537 594 420 460 *403 580 1.000 1.800 1.190 594 621 745
10 525 575 410 440 410 570 1.030 1.830 1130 601 512 776
11 512 642 400 420 420 560 1.500 1.730 1.060 575 488 670
12 506 699 390 410 420 *542 2,000 1.590 1.000 549 477 614
13 518 834 380 400 420 530 | *2.700 1450 911 512 460 568
14 518 965 370 390 410 520 2.200 1.380 809 525 448 562
i5 512 946 360 380 400 510 2,140 1,400 722 S51i2 426 588
16 505 911 360 380 350 500 2,080 2.420 677 500 415 628
17 500 817 350 370 390 490 2,040 3220 663 543 415 *737
i8 494 760 350 360 380 470 2,000 | *¥*2.490 656 621 420 817
19 494 700 360 360 380 460 1,920 2,140 642 568 420 992
20 494 600 370 360 370 460 1.920 1.940 601 512 420 1.620
21 488 560 380 350 370 450 L840 1.780 601 471 409 1910
22 *482 540 390 350 370 450 L8870 1L.700 614 471 426 1810
23 477 560 410 350 370 440 1.870 1.460 663 460 454 1L.650
24 471 640 420 350 370 440 1860 1390 ¥670 531 388 1440
25 471 660 440 350 380 440 1.870 1.410 628 568 346 1.270
26 465 560 450 350 380 430 1.940 1.410 588 525 399 1160
27 448 500 460 350 390 430 2020 1.420 575 465 420 1000
28 426 470 470 350 410 430 2,010 1.340 621 4 31 426 L.060
29 477 440 4 80 350 oo o 430 1940 .24 0 670 426 420 L500
30 482 430 490 350 feemm = - 420 1.680 1.160 656 426 4483 1.680
31 47T |wmm e == 500 350 = = - - - 420 |- = - -+ LOSBO |- = - 465 477 oo o mes
Total] 17,041 19,064 12,937 12,712 10,763 15,272 46,550 53,320 26,717 16,261 14,132 28,202
Mean 550 635 417 410 384 493 1,552 1,720 891 525 456 940
Cfsm 0.677 0.782 0.514 0.505 0.473 0,607 1.91 2.12 1.10 0.647 0.562 1.16
In. 0.78 0.87 0.59 0.58 0.49 0.70 2.13 2.44 1.22 0.74 0.65 1.29
Calendar year 1964: Max 1,860 Min 335 Mean 3575 Cfsm 0.708 In. 9.62
Water year 1964-65: WMax 3,220 Min 346 Mean 748 Cfsm 0.921 In, 12.48
Peak discharge (base, 1,500 cfs) * Discharge measurement made on this day.
Case G Note.--Stage~-discharge relation affected tv ice Nov. 18 to
Date Time hei:ht Discharge || Date Time heig:t Discharge Apr. 17.
4-12 - - 2,800 9-21 1800 7.21 1,950
5-17 0600 8.50 3,400 9-30 1800 6.95 1,700
6- 3 0400 6.74 1,510

GPO B2e-B3I8-3



Location.--Lat 44°43'30", long 8894'10",

STREAMS TRIBUTARY TO LAKE MICHIGAN

4-785.

Embarrass River near Embarrass, Wis.

1 1/4 mile downstream from Mill Creek, and 4 miles northwest of Embarrass.

Drainage drea.--395 sq mi.

Records available.--June 1919 to September 1965.

Gage.~-Water-stage recorder.

on downstream side of bridge at same datum.

Average discharge.-~-46 years, 281 cfs.

Altitude of gage is 800 ft (from survey level line in vicinity).

37

in SW 1/4 sec. 18, T. 26 N., R. 15 E., on left bank 10 ft downstream from highway bridge,

Prior to Aug. 23, 1938, chain gage

Extremes.--Maximum discharge during year, 7,080 cfs Apr. 12 (gage height, 12.13 ft); minimum discharge, 64 cfs July 29 (gage height,
2.62 ft).

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

1919-65:

Maximum discharge, that of Apr. 12, 1965; minimum observed, 23 cfs Aug. 3, 6, 7, 1931.

above station.

wwwN
w0 H O

Rating tables, except periods of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

Oct.
108
158
302
484

1 to Apr. 10
4.2 686
4.6 892
5.0 1,110

Apr. 11 to Sept. 30

2.6 60
3.0 151
3.5 334
4.0 589

1,140
2,340
3,760
5,600

Discharge, in cubic feet per second, water year October 1964 to September 1965

Slight diurnal fluctuation caused by powerplants

Day Oct., Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 286 140 116 100 92 122 130 732 325 %151 111 1471
2 254 145 110 102 92 200 132 i1 395 139 120 139
3 217 153 108 104 92 480 136 679 462 132 *137 137
4 196 206 106 *108 90 660 137 759 446 127 141 132
5 183 302 106 108 so| 1.000 160 748 390 118 134 201
6 *174 350 110 106 90 1.600 210 748 405 116 127 456
7 158 332 112 106 90 1.500 360 700 4 45 127 134 5357
8 164 277 114 104 92| 1300 600 558 405 139 151 249
9 174 242 116 104 *95| L00O 760 700 366 137 157 299
10 167 220 118 104 100 780 1050 737 3053 159 19¢ 516
11 161 *206 120 102 102 560 2360 695 270 134 205 797
12 161 217 118 98 104 460 | %5340 *616 241 127 17¢ 653
13 158 269 116 *94 106 340 (%5000 4873 219 137 149 446
14 150 319 114 94 106 280} 3120 335 189 134 120 274
15 155 345 112 94 108 230 | %2290 375 182 127 116 *¥270
16 150 332 *105 92 108 210 L850 g€99 173 122 109 274
17 150 306 104 92 108 190 .L510] L8820 165 120 118 282
18 142 265 100 90 108 180 1.340 1.€80 149 122 111 325
19 140 235 96 90 108 170 1190} 1310 144 127 113 873
20 140 196 o2 88 108 164 1060 867 139 127 116 .130
21 135 155 92 88 106 159 954 595 139 120 111 1.630
22 130 140 20 a5 106 156 938 541 139 120 111 | L1640
23 127 132 30 86 106 154 921 467 159 122 109 L1400
24 137 128 20 86 106 156 840 405 171 132 104 1100
25 150 132 92 86 106 154 786 366 179 144 106 856
26 125 134 94 86 108 150 894 405 168 137 116 695
27 120 134 96 88 110 150| 1100 605 149 1186 118 472
28 132 132 o8 88 114 148 1.030 637 137 89 116 467
29 145 128 100 90 |—__ - 142 894 536 137 67 111 658
30 145 122 100 90 o o *139 818 410 149 78 120 867
31 140 |- _-__ 100 90 |m oo -2 130 |- - .. 3431 - oo 93 134 |___ . _._.
Total]l 4,966 6,39% 3,235 2,94 2,851 13,063 37,910 21,712 7,341 3,820 4,002 17,536
Mean 160 213 104 95.0 102 421 1,264 700 245 123 123 585
Cfsm 0.405 0.539 0.263 0.241 0:258 1.07 3.20 1.77 0.620 0.311 0.327 1.48
in. 0.47 0.60 0.30 0.28 0.27 1.23 3.57 2.04 0.69 0.36 0.33 1.65
Calendar year 1964: Max 903 Min 52 Mean 182 Cfsm 0.461 In. 6.27
Water year 1964~65: Max 5,340 Min 67 Mean 345 Cfsm 0.873 in. 11.84
* Discharge measurement made on this day.
Peak discharge (base, 1,100 cfs) Note.--Stage-discharge relation affected by ice Nov. 22 to
Date | Time h(e;:gst Discharge || Date | Time hgizgt Discharge Apr. 3, Apr. 5-9.
3- 6 - - 1,800 5-17 1100 | 6.28 1,910
4-12 | 2300 12.13 | 7,080 9-21 | 1600 | 6.20 1,860
4-28 | 0100 4.98 | 1,130
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4-790. Wolf River at New London, Wis.

Location.--Lat 44°923'30", long 88%4'25", in SE 1/4 sec. 12, T. 22 N., R. 14 E., on right bank 100 £t downstream from Pearl Street
bridge in New London, 0.2 mile downstream from Embarrass River, and at mile 56.3.

Drainage area.--2,240 sq mi, approximately.
Records_available.--March 1896 to September 1965. Prior to October 1913 monthly discharge only, published in WSP 1307.

Gage.--Digital water-stage recorder. Datum of gage is 749.37 ft above mean sea level (levels by Corps of Engineers). Prior to
Oct. &, 1951, staff gage, and Oct. 5, 1951, to June 7, 1964, graphic water-stage recorder at same site and datim.

Average discharge.j-69 years, 1,698 cfs.

Extremes.--Maximum discharge during year, 9,990 cfs Apr. 16 (gage height, 9.68 ft); minimum 628 cfs Aug. 29 (gage height, 0.72 ft).
1896-1965: Maximum daily discharge, 15,500 cfs Apr. 13, 1922; minimum daily, 150 cfs Mar. 1, 1900.
Maximum stage known, 11.6 ft Apr. 16, 1888, from information by Corps of Engineers.

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

Rating table, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

0.7 623 6.0 3,080
2.0 1,020 8.0 5,270
4.0 1,940 10.0 11,200

Discharge, in cubic feet per second, water year October 1964 to September 1965

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 1.77Q 829 S00 780 630 780 L060 4690 %170 984 716 710
2] 1710 854 880 800 630] L400| 1..120| 4610 | 3010 |*L040Q 693 728
3 1.610 S01 860 800 630 13800 1180 4530 2.890 1.000 * 726 770
4] 1,480 931 840 810 630 2,200 1.300 4,490 2.810 941 733 87
5 L370 965 800 820 630 2.400 1.700 4.380 2.760 903 750 794
6| *L280 1L.060 780 830 640 2,600 2300 4,330 2.730 881 766 808
7 1.190 1,160 760 840 660 2700 2.700 4.270 2.700 874 778 979
8 1150 1.280 740 880 690 2.800 2900 4,180 2680 867 802 1L.200
9 1.100 L340 720 920 720 2,900 3100 4,110 2,640 880 810 1330
10f 1030 | *1L.310 710 S00 760 3000 3700 4010 2570 885 906 1280
11 996 1L250 720 880 * 800 3,000 4,270 [*3.930 2.4 40 870 980 1.290
12 961 L1380 740 860 850 2,900 5020 3,860 2.310 873 1.010 L500
13 S09 1140 800 *¥ 830 860 2.800 6060 3750 2190 896 908 L640
14 876 1140 820 790 850 2.700 7470 3680 2060 S14 829 1L640
15 860 L270 *800 760 840 2.600 | *9,020 3580 18390 899 774 1540
16 852 1.460 780 750 830 2,500 9.680 3510 1690 868 731 |*L390
17 850 L.570 780 730 820 2,300 9,590 3,460 L1530 860 723 1.300
18 84 4 1.590 740 720 810 2100 9.320 3.470 1400 871 718 L1330
19 847 1L.570 700 710 800 1900 8510 3540 1.300 879 725 L490
20 843 1.480 680 700 800 L700 7.700 3600 1,220 873 726 2,180
21 820 L250 660 690 810 L500 6970 3850 1150 873 726 2810
22 794 943 €640 690 790 1.350 6,390 4,170 1030 862 721 2.720
23 788 820 640 680 780 1250 5960 4.380 1160 833 700 2,910
24 795 900 660 680 770 1.100 5570 4,470 1180 820 684 3,040
25 784 940 700 670 760 1.050 5320 4,370 1200 779 671 3170
26 768 1.000 730 660 1020 5240 4,140 1.220 777 681 3290
27 765 1.060 740 650 1,000 5120 3920 1220 799 €682 3450
28 750 1.040 740 640 1.000 5000 3760 1.150 793 644 3620
29 764 980 750 640 1.000 4,890 3,630 L.040 760 641 3,770
30 799 S20 760 630 1.000 4,770 3.460 S68 757 675 2850
31 B09 |aamcmmmaee 770 630 1,020 |ecaccanans 32310 |commemannn 768 TO06 |oceommacann
Total] 31,164 34,143 23,340 23,370 21,070 39,470 152,930 123,440 57,368 26,870 23,335 57,016
Mean 1,005 1,138 753 754 752 1,918 5,098 3,982 1,912 867 753 1,901
Cfsm 449 .508 .336 .337 .336 .856 2.28 1.78 .854 .387 .336 .849
In. .52 .57 .39 .39 .35 .99 2.54 2.05 .95 .45 .39 .95
Calendar year 1964 : Max 3,440 Min 483 Mean 1,035 Cfsm 0.462 In. 6.29
Water year 1964-65: Max 9,680 Min 640 Mean 1,736 Cfsm 0.775 In. 10,54

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 23 to Apr. 10.



Location.--Lat 44924'45", long 88951'55", in MW 1/4 sec. 1, T. 22 N., R,
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Royalton and 6 miles upstream from mouth.

Drainage area.--514 sq mi.

STREAMS TRIBUTARY TO LAKE MICHIGAN

00.

Records available.--January 1914 to September 1965.

Gage.--Digital water-stage recorder.

gage at highway bridge at datum 0.75 ft lower.
graphic water-stage recorder at present site and datum.

Average discharge.--51 years, 394 cfs.

Datum of gage is 774.00 ft above mean sea level, datum of 1929.

Little Wolf River at Royalton, Wis.

13 E., on right bank 50 ft upstream from highway bridge in

Prior to Aug. 20, 1915, chain

Aug. 20, 1915, to Apr. 23, 1934, staff gage, and Apr. 24, 1934, to July 27, 1964,

Extremes.--Maximum discharge during year, 4,680 cfs Apr. 13 (gage height, 6.03 ft); minimum daily, 135 cfs Jan. 18, 24-31.

1914-65:

Maximum discharge, 6,950 cfs Mar. 30, 1943 (gage height, 8.00 ft), from rating curve extended above 3,500 cfs;

maximum gage height, 11.95 ft, Mar. 28, 1950 (backwater from ice); minimum discharge, 52 c¢fs Nov. 26, 1958 (gage height, 0.75 ft),
result of freezeup.

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

miles upstream.
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