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PREFACE

This report was prepared by the U.S, Geological Survey in co-
operation with the States of Illinois, Indiana, Michigan, Mirnesota,
and Wisconsin, and with other agencies, by pexrsonnel of the Water
Resources Division, E, L. Hendricks, chief hydrologist, G, W,
Whetstone, assistant chief for Reports and Data Processing, under
the general direction of G, A, Billingsley, chief, Reports action,
and B, A. Anderson, chief, Data Reports Unit,

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

A, D, AShuciiecoiaciiaconnionacscenesenessscansing, Mich,
C. R, COlli€r.uereerenrerracerenceceseecenenssdts Paul, Minn,
M. D, Hale.....ccceeerveeneecnncecneenees oo Indianapolis, Ind,
C. L. R, Holt, Jr..cceeeeureernnennerenceees...Madison, Wis,
W. R, Mitchell.......cccoveeereeencnenseeses..Champaign, IlI,
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VI GAGING STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHTID

W] E R
STREAMS TRIBUTARY TO LAKE SUPERIOR
Washington Creek at Windigo, Mich.........cveviervenvnnnnns
Pigeon River at Middle Falls, near Grand Portage, Minn.
Poplar River at Lutsen, Minn............c.c.cvvireunns
Baptism River near Beaver Bay, Minn....
St. Louis River:

Partridge River:

Second Creek near Aurora, Minn.............coveuveens et ettt

Partridge River near AUrora, MINN.........c.eeeeiiinnieenrnneresnsanennanas
St. Louis River near Aurora, Minn....

Embarrass River at Embarrass, Minn...................0.... .

Embarrass River near McKinley, Minn..............o.iiviiiiiinnnnn. ve
St. Louis River at Forbes, Minn........oviuieiiiinieiineniiinnieneennannsnonsn .

West Two River near Iron Junction, Minn.........c.ooeevnn.. ettt

West Swan River (head of Swan River):

West Swan River near Silica, Minn........... S itsesecanissasiesecenanseiesatnannna

FEast Swan River near Toivola, 5 ¢ Y .

Swan River near Toivola, Minn........ et reereereeres e
St. Louis River at Scanlon, Minn....
Amnicon Lake near South Range, Wis...
Bois Brule River at Brule, Wis.....
Iron River:

Long Lake near Iron River, Wis..
Sioux River near Washburn, Wis... . .
Bad River near Odanah, Wis....... PO NN PPN [P

White River near Ashland, Wis.. . e
Montreal River near Saxon, Wis.
Black River near Bessemer, Mich.... ettt .
Presque Isle River at Marenisco Mich . e
Presque Isle River near Tula, Mich.............. [N Creeraeens .
Middle Branch Ontonagon River near Paulding, Mich. e araeenas Ctesecsassesisenisanes
Bond Falls Reservoir:

Bond Falls Canal near Paulding, Mich..........ovvinieeiiininnnnnenens
Bond Falls Reservoir near Paulding, Mich............... .
Middle Branch Ontonagon River near Trout Creek, Mich...

East Branch Ontonagon River near Mass, Mich..........
Middle Branch Ontonagon River near Rockland, Mich..

West Branch Ontonagon River near Bergland, Mich...

South Branch Ontonagon River:
Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich......... Cherer e .
South Branch Ontonagon River at Ewen, Mich ..
Ontonagon River near Rockland, Mich............
Sturgeon River near Sidnaw, Mich.... e eieraeareaieae
Sturgeon River near Alston, Mich.. e et

Otter River near Elo, Mich...... Cireeriearsesesevnencavarn
Sturgeon River near Arnheim, Mich..........icieiiiiiiiiiiiiiiiiinninaannns
Carp River near Negaunee, Mich ........................
Tahquamenon River near Tahquamenon Paradise Mich...

Black River near Garnet, Mich..........
Manistique River at Germfask, Mich...
Manistigue River near Blaney, Mich..... ;
Manistique River near Manistique, Mich.

Indian River near Manistique, Mich .......... .
Middle Branch Escanaba River at Humboldt, Mich....

Black River near Republic, Mich...........
Middle Branch Escanaba River near Ishpeming, “Mich. Ve .
Middle Branch River near Princeton, Mich...........cciiiiiiiiiinieiiiniiinnneennaannnns

Schweitzer Creek (continuation of East Branch Escanaba River) near Palmer Mich.

Warner Creek near Palmer, Mich..................ovoue

East Branch Escanaba River at (}winn Mich .
Escanaba River at Cornell, Mich........... .
Ford River near Hyde, MLGH. «enrnnnnnneeinns
Brule River (head of Menominee River):

Iron River at Caspian, Mich..................c...n ieiesenens Cereaeaaens
Brule River near Florence Wis . esaee PN

Paint River at Crystal Falls, . e eeeeieae

Paint River near Alpha, Mich e

Peshekee River (head of Michigamme River) near Michigamme Mieh ..

Peshekee River near Champion, Mich........cvvveiieienniiiinnnnnnnns . .

Michigamme River near Champion, Mich..

Michigamme River at Republic, Mich..

Michigamme River near Witch Lake Mich..

Michigamme River near Crystal Falls Mich. .. e
Menominee RIVEr Near Florence, WisS..........eiiuriiineeruiiinneinsnennennneenns ceeen

Pine River:

Popple River near Fence, WiS........ciiiiviiiiiiiiiriiniiiiinnnnnes Ceeeeaens

Pine River at Pine River powerplant, near Florence, Wis.......coiiviiinnnunn, eeee

Sturgeon River:

West Branch Sturgeon River near Randville, Mich [N cerereanen PPN
Sturgeon River near Foster City, Mic¢h...... R . ..
Menominee River near Pembine, Wis........ N .
Pike River at Amberg, Wis.......
Menominee River below Koss, Mich..............cvcvun . .o
Menominee River near McAllister, Wis..........c.eovvennennnn N veane

Peshtigo River at Peshtigo, Wis...........ccuunnnn
Oconto River:
Wheeler Lake near Lakewood, Wis..
Boot Lake near Townsend, Wis....
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ST. LAWRENCE RIVER BASIN--Continued Page
STREAMS TRIBUTARY TO LAKE SUPERIOR--Continued
Oconto River near Gillett, Wis..........ciiiieiiniiiniiiinannan, TN 210
Fox River:
Silver Lake at Portage, Wis.......coviiiiiininenriinnonenens O I
Grand River:
Little Green Lake near Markesan, Wis 214
White River:

West Branch White River near Wautoma, Wis ..o

Fox River at Berlin, Wis...u..uiuiiiiiirineiieniiionneteeronecesnonsoasssannsonons ... 218
Wolf River:

Evergreen River:

Evergreen Creek near Langlade, Wis......coiviiiiiiiiiiiiniiinnneriencenns vee. 221

Wolf River above West Branch Wolf River, Wis.......... .. 222
Wolf River at Keshena Fallg, WisS.......ovvevureennanns 223

Embarrass River near Embarrass, Wis................. 226
Wolf River at New London, Wis...........ocevveeen e e 229

Little Wolf River:

Spaulding Creek near Big Falls, Wis....uviviruinurernraenrnensesssasarasaananes 232
Little Wolf River at Royalton, Wis.........cciiiiirinninnnns e .. 233
Waupaca River near Waupace, Wis.......vvvirinrrnnenneaannnns veses .. 236

Lake Winnebago at Oshkosh, Wis..... . .. 239

Lake de Neveu near Fond du Lac, Wis................. . 242
Fox River at Rapide Croche Dam, near Wrightstown, Wis. . 243
Kewaunee River near Kewaunee, WLB . e v vtnnsees e e ee e i . 246
Sheboygan River:

Cedar Lake near Klel, Wis........uieiiiiiiiiiiieiuninrnnsietaneenieenosnanenonnns 247
Sheboygan River at Sheboygan, Wis........oiiienuiiiiiiiniiin i iiiinieinaeenennerenanns 248
Milwaukee River:

Cedar Creek near Cedarburg, WisS.......ouiuiiiiiiiiiiiiiiiieneenineniiosennnearenns 251
Milwaukee River at Milwaukee, WiS........c.ciiiiiiiniieniiieieneneensrnnnnes .. 254
Menomonee River at Wauwatosa, Wis.. et .. 257
0ak Creek at South Milwaukee, Wis.....viviietvineteeneierinretnenneanssnnenas .. 259
Root River near Franklin, Wis......... Cenesserraeraaan . 261
Root River Canal near Franklin, Wis............ciiiiiniiiiiinnnnninennnnanns .. 262
Root River at Racine, Wis............. .. 264

Little Calumet River (western portion, head of Calumet River)
Hart ditch at Munster, Ind...............o.uuen NN [P 266
Little Calumet River at Munster Ind.. eene

Thorn Creek near Chicago Heights, Ill . 272
Thorn Creek at Glenwood, T1l........... .. 273
Deer Creek near Chicago Heights, I1l. . PR .. 276
Butterfield Creek at Flossmoor, Ill...........covinrvuennnnnas .. ee. 279

North Creek:

Lansing ditch near Lansing, I1l......civinvrnenennnnnenronen 282

North Creek near Lansing, II1 . 285
Thorn Creek at Thornton, I1l.................. .. 288

Little Calumet River at South Holland, Il1l . .. 291
Midlothian Creek at Oak Forest, Ill........cocvivnnivnnenernnn 294
Calumet River:
Wolf Lake at Chicago, I1l... .. vurureunneienneeennoranensncnaneanns .. 897
Deep River (head of Burns ditch) at Lake George Outlet at Hobart., In 300
Little Calumet River (middle portion) at Gary, Ind. 303
Burns ditch at Gary, Ind........cviiiiiiiiiiinnnnnrannnn 306
Little Calumet River (eastern portion) at Porter, Ind. .. 309
Salt Creek near MeCoOl, TNG....uu.eitieiineernnnnoriesienoonetnecronenncsonceones 312
St. Joseph River near Baz‘llngton, MICh. . i iiiniiienoneuonenennionans e esesenes 315
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Portage River near Vicksburg, MR v v s ..oaee
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St. Joseph River at Three Rivers, Mich..... PN .. 327
Prairie River near Nottawa, Mich............cieivivninnnnnn ... 330
Fawn River near White Pigeon, Mich.... . 332

St. Joseph River at Mottville, Mich..... 335
Pigeon Creek at Hogback Lake OQutlet, near Angola, Irx 338

Pretty Lake Inlet near Stroh, Ind ........ . . 341
North Branch Elkhart River near Cosperville Ind e ttrereersacena . 343
Elkhart River at Goshen, Ind.................. e P 346
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Kalamazoo River at Comstock, Mich.............ecvunnn e . .. 372
Portage Creek near Portage, Mich... .. 875
Portage Creek near Kalamazoo, Mich.................. .. .. .. .. 376

West Fork Portage Creek at Kalamazoo, Mich . 377

Kalamazoo River near Fennville, Mich......... 380

Black River near Zeeland, Mich.. 383

Grand River at Jackson, MACh oo .. 386
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Grand River near Eaton Rapids, Mich........ i Cedeviesaerietiesen e
Red Cedar River:
Deer Creek near Dansville, MIch.........eoveviniinreanreannnnnnnecnns e,

Sloan Creek near Willlamston, Mich........v.civiiniiiiiinniineneiennes
Red Cedar River at East Lansing, Mich .

Grand River at lLansing, Mich....

Grand River at Portland, Mich..
Lookingglass River near Eagle, Mieh
Maple River at Maple Rapids, Mich..

Grand River at Ionia, Mich..........
Flat River at Smyrna, Mich
Thornapple River:

Quaker Brook near Nashville, Mich..........eiiniiineriierinenonininniorerosenonenas
Thornapple River near Hastings, Mich..............civiiiinnnnnn ..
Thornapple River near Caledonia, Mich.. e e ..
Rogue River near Rockford, Mich.......uivieeinioiiieenrinnneennnannnnns

Grand River at Grand Rapids, MIch......vvivrurriiinireeiivinieannnonnnnas

Muskegon River near Merritt, Mich...

Muskegon River at Evart, Mich....... e ie e

Muskegon River at Newaygo Mich... RN

White River near Whitehall Mich..

Pere Marquette River at Scottville, "Mic

Big Sable River near Freesoil, Mich..

Manistee River near Grayling, MACN. e oe e .e

Manistee River near Sherman, Mich...... etierarereanseae it eertatesatanaann e
Pine River:

East Branch Pine River near Tustin, Mich........civiineniiiiernnnennnainnns
Pine River near Le Roy, Mich................ PP .
Pine River near Hoxeyville, Mich.......c.iieiiiniiennriinrinnnnninnnens ..

Manistee River near Manistee, ) ..
Little Manistee River near Freesoil, Mich.........evvuveniennnn ..

Boardman River near Mayfileld, Mich.................. A

Burt Lake (head of Cheboygan River):

Sturgeon River near Wolverine, Mich..........ceovvevnsvunan. [P e .
Indian River (outlet of Burt Lake) at Indian RIver, Mich..........eveveieiveeeveinnn

Pigeon River near Vanderbilt, Mich... . ..

Pigeon River at Afton, Mich........
Cheboygan River (continuation of Indian River) near Cheboygan, Mich

Black River near Tower, Mich..........covuuvmnunnnns

Rainy River near Ocqueoc Mich..
Black River near Cheboygan, Mich..

Thunder Bay River near Hillman, Mich.

Thunder Bay River near Bolton, Mich.
North Branch Thunder Bay River near Bolton, Mich.

Au Sable River at Grayling, Mich...........c.eeevn.
East Branch Au Sable River at Grayling, Mich. ceeen .

Au 8able River at Mio, Mich........ccvvuunnnnns . e . ..

East Branch Au Gres River at McIvor, Mich' creee N

Au Gres River near National City, MECh. . e e e e e e e s

Rifle River:

Houghton Creek near Lupton, Mich......... .. iieiiiiiiennnns
Rifle River at "The Ranch" near Lupton, Mich.

Prior Creek near Selkirk, Mich.......
Rifle River at Selkirk, MION . e e

Shepards Creek:

South Branch Shepards Creek near Selkirk, Mich
West Branch Rifle River near Selkirk, Mich.. PN

Rifle River near Sterling, Mich...............c.oveiinn

Kawkawlin River:

North Branch Kawkawlin River near Kawkawlin, Mich........ et eee e TP
Sniawassee River (head of Saginaw River) at Byron, Mich..
Shiawassee River at Qwosso, Mich............coviviiiinnns .
Shiawassee River near Fergus, Mich......... e et ereiteee et

South Branch Flint River:

Farmers Creek near Lapeer, Mich..... PR et a e trene e et e e e
Flint River:

Holloway Reservoir near Otisville, Mich ............................................

Flint River near Otisville, Mich...... [

Swartz Creek near Holly, "Mich. . .

Flint River near Flint, Mich...

Flint River near Fosters, Mic .

Flint River near Alicia, Mich................ e

South Branch Cass River near Cass City, Mich... . e

Cass River at Cass City, Mich..................

Cass River at Vassar, Mich.............

Cass River at Frankenmuth, Mich..

Tittabawassee River:

Tobacc¢o River at Beaverton, Mich............. Cetaee e [N e .

Salt River near North Bradley, Mich......... SN . ene

Chippewa River near Mount Pleasant, Mich..... e [N

Chippewa River near Midland, Mich........... N e
Pine River at Alma, Mich........... N

Pine River near Midland, Mich...... et e e aree e
Tittabawassee River at Midland, Mich... ..
Saginaw River at Saginaw, Mich......... ..
Pigeon River near Owendale, MICh..........uiieeiiiiinnenannnn Beesesrcaesenstarreanans



SURFACE WATER SUPPLY OF THE ST. LAWRENCE RIVER BASIN, STREAMS TRIEUTARY
TO LAKES SUPERIOR, MICHIGAN, AND HURON

SCOPE OF WORK

This volume is one of a serles of 37 reports presenting records of stage, discharge, and content, of
streams, lakes, and reservoirs in the United States during the 1961-65 water years, Since 1888, when the
U.S. Geological Survey first studied streamflow in relation to problems of irrigation, similar records have
been obtained at more than 17,500 gaging stations in the 50 States, On September 30, 1965, the Geological
Survey and cooperating organizations were maintaining 9,100 gaging stations, Partial-record stations for
low flow or for floodflow have beenoperatedat many other points, The records for the 1961-65 water years
at gaging stations and partial-record stations in the St, Lawrence River basin, streams tributary to Lakes

Superior, Michigan, and Huron are given in this report,
COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological Survey in this
work by either furnishing or helping to collect data, Organizations that supplied data are acl nowledged in
station descriptions, and organizations that assistedin the collection of data through cooperativi agreements

with the Survey are as follows:

Illinois-~State Department of Public Works and Building through Division of Waterways and Divi-
sion of Highways; the Metropolitan Sanitary District of Greater Chicago; Department of Highways,
Cook County; Northeastern Illinois Metropolitan Area Planning Commission; and Sanitary District

of Bloom Township,

Indiana--State Department of Natural Resources through Bureau of Water and Mineral Resources;
State Highway Commission; and State Board of Health through Bureau of Environmental Sanitation,

Michigan--State Department of Conservation Water Resources Commission; State Department of
Conservation through Geological Survey Division, Fish Division, Game Division, Parks Division, and

Engineering Division; and Dapartment of State Highways.

Minnesota~=-State Department of Conservation, Division of Waters; State Department of Highways;

and State Iron Range Resources and Rehabilitation Commission,

Wisconsin-~Public Service Commission of Wisconsin; State Conservation Depar‘ment; State
Committee on Water Pollution; State Highway Commission; and Southeastern Wiscorsin Regional

Planning Commisston,

Assistance in form of funds or services was given by the Corps of Engineers, U,S, Army, in collecting
records published herein for 39 gaging stations; by the Fish and Wildlife Service, U.S, Department of the
Interlor for 2 stations; and by the U.S, Department of State for 1 station,

On waters adjacent to the international boundary, certain gaging stations are maintaired by either

the United States or by Canada under mutual agreement, and the records are obtained and compiled in a
1
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manner equally acceptable to both countries, These stations are designated herein as "international
gaging stations,"

The following organizations alded in collecting records:
Indiana--Indiana and Michigan Electric Co.; Sanitary District of Chicago; and city of Hammond,

Michigan--Branch County Board of Supervisors; Kalamazoo County Board of Superv*sors; Oakland
County Department of Public Works; Oakland County Drain Commiasion; Van Burea County; Tri-
County Regional Planning Commission; cities of Allegan and Kalamazoo; Consumers Power Co.,;
Cleveland Cliffs Iron Co,; Hanna Coal and Ore Corp.; Michigan Gas and Electric Co.; Upper Penin-
sula Power Co,; and Wisconsin-Michigan Power Co,

Wisconsin--Lake Superfor District Power Co,; Wisconsin-Michigan Power Co,; Wisconsin
Public Service Corp.; and Milwaukee County Park Commission,

DIVISION OF WORK

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

State District office Address

. 605 North Neil Street

. 611 North Park Avenue
112 East Allegan Street

. 1033 Post Office Bvilding
. 1815 University Avenue

Ilinois, . . .
Indiana, , . .

.. Champaign 61820, .
Michigan a/ .

Indianapolis 46204 . .
Lanaing 48933 ., ., . .
St, Paul 55101 . . ., .
Madison 53706 , . . .

Minnesota . .
Wisconsin b/

e s e a .
.

e e e

.
.

s e e e

.

a/Except Menominee River below Koss but including Brule and Menominee Rivers near Florence, Wis,
b/Except Brule and Menominee Rivers near Florence butincluding Menominee River belov Koss, Mich,

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 ona 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 herein only to those gaging stations where a continuous record of discharge is obtained.

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

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

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

Discharge 18 the volume of water in a stream which passes a given point in a unit of time.



DOWNSTREAM ORDER AND STATION NUMBER 3

Cubic foot per second (cfs) isthe rateof discharge representing a volume of 1 cubic foot passing a given
point during 1 second and is equivalent to 7.48 gallons per second or 448.8 gallons per minute,

Cubic feet per second per square mile (cfsm) is the average number of cubic feet of 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
a given time period were uniformly distributed on it,

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

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

from 1 square mile,

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

Control designates a feature downstream from the gage that determines the stage-diszharge relation
at the gage. This feature may bea natural constriction of the channel, an artificial structurs, or a uniform

cross section over a long reach of the channel,

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

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

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

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

Beginning with the series of reports for the water year ending September 30, 1951, the order of listing
gaging-station records is in a downstream direction along the main stem, All stations on a tributary
entering above a main-stem station are listed before that station. A station on a tribut ty that enters
between two main-stem stations is listed between them, A similar order is followed in listing stations on
first rank, second rank, and other ranks of tributaries, The rank of any tributary on which a gaging sta~
tion is situated with respect to the stream to which it is immediately tributary is indicated by an indention
in the listing of gaging stations in the table of contents of this report. Each indention reprefents one rank,
This downstream order and system of indention show which gaging stations are on tributaries between any
two stations and the rank of the tributary on which each gaging station is situated,
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The order of listing used before the publication of the 1951 report listed first all stations on the main
stem from headwaters toward mouth, then all stations on the uppermost tributary to the main stem from
the tributary's source to mouth, and then all stations from source to mouth of the uppermost tributary to

the tributary,

As an added means of identification, each gaging station and partial-record station has been assigned
a number. Numbers have been assigned in the same downstream order as described in th's report, In
assigning station numbers, no distinction is made between partial-record stations and recular gaging
stations; the station number for a partlal- record station indjcates downstream-order position in a list
made up of both types of stations, Gaps are left in the numbers to allow for new stations that may be
established; hence the numbers are not consecutive, The complete 8-digit number for each station, such
as 04-0845.00, includes the part number "04" plus a 6-digit number, In this report the nonessential zeros
are not shown, For example, the complete number 04-0845.00 will appear as 4-0845, just to the left of

the station name,
EXPLANATION OF DATA

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

Rating tables giving the discharge for any stage are prepared from stage-discharge relation curves
defined by discharge measurements, If extensionsto the ratingcurves are necessary to define the extremes
of discharge, they are made on the basis of indirect measurements of peak discharge, (such a< slope-area
or contracted-opening measurements, computation of flow over dams or weirs, and by other methods),
velocity-area studies, and logarithmic plotting. The application of the daily mean gage height to those
rating tables gives the daily mean discharge, from which the monthly and the yearly mean discharges are
computed, 1f the stage-discharge relation is subject to change because of frequent or contincal change in
the physical features that form the control, the daily mean discharge is determined by the shi’ting~control
method, in which correction factors based on individual discharge measurements and on notes ty 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 aguatic growth or debris on the cont-ol, the daily
mean discharge i8 computed by what is basically the shifting-control method.

At some gaging statlons the stage-discharge relation is affected by backwater from reservoirs,
tributary streams, or other sources. This necessitates the use of the slope method in which the slope or
fall in a reach of the stream is a factor in determining discharge, Information requisite for determining
the slope or fall is obtained by means of an auxiliary gage set at some distance from the b3se gage. At
some stations the stage-discharge relation is affected by rapid change in stage, If so, the rate of change
in stage is used as a factor in determining discharge.
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At most gaging stations in the northern partof the United States and at some in the mountainous regions
of other parts of the country the stage-discharge relation is affected by ice during the winter, and it
becomes impossible to compute the discharge in the usual manner, Discharge for perinds of ice effect
is computed on the basis of gage-height record and occasional winter discharge measurements, considera-
tion being given to the available information on temperature and precipitation, notes by gage observers and
hydrologists, and comparable records of discharge for other stations 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 besis of recorded
range in stage, adjolning 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, and tables showing the daily
discharge and monthly and yearly discharges of the stream. Records are published on a water year basis
which begins on October 1 and ends on September 30,

The description of the station gives the location, drainage area, records available, typs and history of
gages, average discharge, extremes of discharge, general remarks, and notations on revis‘ons of the pre~
viously published record, The location of the gaging station and the drainage area are oktained from the
most accurate maps available, River mileage, givenunder "Location" for some stations, is that determined
and used by the Corpsof Engineersunlessotherwise noted, Under "Records available" are given the periods
for which there are published records generally equivalent to those at present site. Under "Gage" are
given the type of gage currently in use and the datum of the present gage above mean sea level, and a
condensed history of the types, locations, and datums of previous gages used during the period of records
available, The reference to "datum of 1929" and adjustments of other years are to the darum and adjust-
ments 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 glven for stations having fewer than five complete years of
record or for stations where changes in water development during the period of record cause the figure to
have little significance. Under "Extremes" are given, usually in tabular form, the maximum instantaneous
discharge and gage height for the current water years (1961-65); the minimum instantanecus discharge if
there is little or no regulation; the minimum daily discharge if there is extensive regulation (also the mini~
mum instantaneous discharge if it is abnormally low); and the minimum gage height if it i8 slso abnormally
low, For stations for which peak discharges are published, all independent peaks above th selected base
and the time of occurrence and corresponding gage heights are published in the first table under
"Extremes," The base discharge, which is given in parentheses in the table heading, is selected so that an
average of about three peaks a year will be presented. Peak discharges are not published for any canals,
ditches, drains, or for any stream for which the peaks are subject to substantial control by man, Time of
day is expressed in 24-hour local standard time; for example, 12:30 a.m, is 0030, 1:30 p.m, is 1330, The
minimums for these stations are published ina separate table following the table of peaks, Ir the paragraph
following the current data, the data given are for the periods of record within the calendar year dates in
the heading (not necessarily those for the completeyears indicated by the heading dates). Reiable informa-
tion concerning major floods that have occurred outside the period of record are given in the last paragraph
under "Extremes," Unless otherwise qualified, the maximum discharge corresponds to the crest stage
obtained by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecording gage
read at the time of the crest, If the maximum gage height did not occur at the same time as the maximum
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discharge, it is given separately, Information pertaining to the accuracy of the records and conditions
which affect the natural flow at the gaging station is given under "Remarks."

Previously published records of some stations have been found to be in error on the bas's of data or
information later obtained, Revisions of such reports are usually published along with the current records
in one of the annual or compilation reports, In order to make it easier to find such revisei records, a
paragraph headed "Revisions (water years)" has been added to the description of all statio1s for which
revised records have been published, Listed therein are all the reports in which revisions have been
published, each followed by the water yearsfor which figures are revised in that report, In listiag the water
years only one number is given; for instance, 1933 stands for the water year October 1, 1932, to
September 30, 1933, If no daily, monthly, or annual figures of discharge are concerned in the revision, the
fact is brought out by notations after the year dates as follows: "(M)" means that only the irstantaneous
maximum discharge was revised; "(m)" that only the instantanecus minimum was revised; ard "(P)" that
only peak discharges were revised, If the drainage area has been revised, the report in which the revised
figure was first published 18 given, It should be noted that for all stations for which cubic fee* per second
per square mrile and runoff ininches are published, a revision of the drainage area necessitates correspond-
ing revision of all figures based on the drainage area, Revised figures of cubic feet per second per square
mile and runoff in inches resulting from a revision of the drainage area only are usually not published in

the annual series of reports.

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

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

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

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

in preceding paragraphs,

For most gaging stations on lakes and reservoirs the data presented comprise a descrintion of the sta~
don and a monthly summary table of stage and contents, For some reservoirs a tab'e showing daily
contents or stage is given. A skeleton table of capacity at given stages is published for all reservoirs for
which records are published on a daily basis, but is not published for reservoirs for which only monthly

data are given,
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability of the stage-di <charge relation
or, if the control is unstable, the frequency of discharge measurements, and (2) the accuracy of observa-

tions of stage, measurements of discharge, and interpretation of records,

The station description under "Remarks" states the degree of accuracy of the records, "Excellent”
means that about 95 percent of the daily discharges are within 5 percent; "good", within 10 percent; and
"fair" within 15 percent, "Poor" means that daily discharges have less than "fair" accuracy,

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

paragraph,

Discharge at somé stations, as indicated by the monthly mean, may vary widely from natural runoff,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation due to artifi-
clal causes, or to other factors, For such stations, figures of cubic feet per second per square mile and
of runoff in inches are not published unless satisfactory adjustments can be made for diversions, for
changes in contents of reservolrs, or for other changes incident to use and control, Evanoration 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 if adjustments

or losses are large in comparison with the observed discharge,

OTHER DATA AVAILABLE

Data collected at partial-record stations are given at the end of this report, Data for partial-record
stations are presented in two tables, The first is a table of discharge measurements at lcw-flow partial-
record stations, and the second 18 a table of annual maximum stage and discharge at crest-stage stations,
Occasionally, a series of discharge measurements are made within a short time period tc investigate the
seepage gains or losses along a reach of a stream or to determine the low-flow characteristics of an area.
Such measurements are given in special tables following the tables of partial-record stations,
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Information of a more detailed nature than that published for most of the gaging statiois on file in
the district offices, such as discharge measurements, gage-helght records, and rating tables, Many
gaging-station records have been analyzed to give several statistical summaries, mainly: (1) the number
of days in each year that the daily discharge was between selected limits (duration tables); (2) the lowest
mean discharge for selected numbers of consecutive days in each year; and (3) the highest mean discharge

for selected numbers of consecutive days in each year,

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

PUBLICATIONS

Through September 30, 1960, the records of discharge and stage of streams and contents and stage of
lakes or reservoirs were published in an annual series of U.S. Geological Survey water-suply papers
entitled "Surface Water Supply of the United States," Prior to 1951, there were 14 volumes in the series;
one for each of the 14 parts whose boundaries coincided with certain natural drainage lines within the
conterminous United States, From 1951 to 1960, there were 20 volumes in the series, includi1g one each
for the States of Alaska and Hawaii,

This report marks the beginning of a new serles of water-supply papers to be published on a S-year
basis, This series covers the 5-year period October 1, 1960, to September 30, 1965, To meet interlm
requirements, streamflow and related data have been released by the Geological Survey in annual reports,
beginning with the 1964 water year, by State, These reports are entitled, "Water Resources Data for
(state), Part 1, Surface Water Records," Distribution of these reports is limited and primarily for local
needs, Any revision or corrections found necessary to the records published in these annual State reports
have been made and published herein without reference,

This series of S~year water supply papers consists of 37 volumes, The boundaries of the various parts
and volumes within the parts are indicated in the following list and on the map in figure L.

Part 1, North Atlantic slope basins, in three volumes:
Volume 1: Basins from Maine to Connecticut
Volume 2: Basins from New York to Delaware
Volume 3: Basins from Maryland to York River

Part 2. South Atlantic slope and eastern Gulf of Mexico basins, in three volumes:
Volume 1: Basins from James River to Savannah River
Volume 2: Basins from Ogeechee River to Carrabelle River
Volume 3: Basins from Apalachicola River to Pearl River

Part 3. Ohio River basin, in four volumes:
Volume 1: Ohio River basin above Kanawha River
Volume 2: Ohio River basin from Kanawha River to Louisville, Kentucky
Volume 3: Ohio River basin from Louisville, Kentucky, to Wabash River
Volume 4: Ohio River basin below Wabash River

Part 4. St. Lawrence River basin, in two volumes:
Volume 1: Basins of streams tributary to Lakes Superior, Michigan, and Huron
Volume 2: St, Lawrence River basin below Lake Huron
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Part 5. Hudson Bay and Upper Mississippi River basins, in three volumes:
Volume 1: Hudson Bay basin
Volume 2: Upper Mississippi River basin above Keokuk, Iowa
Volume 3: Upper Mississippi River basin below Keokuk, lowa
Part 6. Missouri River basin, in four volumes:
Volume 1: Missouri River basin above Williston, North Dakota
Volume 2: Missouri River basin from Williston, North Dakota, to Sioux City, lova
Volume 3: Missouri River basin from Sioux City, Iowa, to Nebraska City, Nebraska
Volume 4: Missouri River basin below Nebraska City, Nebraska
Part 7, Lower Mississippf River basin, in two volumes:
Volume 1: Lower Mississippi River basin except Arkansas River basin
Volume 2: Arkansas River basin
Part 8, Western Gulf of Mexico basins, in two volumes:
Volume 1: Basins from Mermentau River to Colorade River
Volume 2: Basins from Lavaca River to Rio Grande
Part 9. Colorado River basin, in three volumes:
Volume 1: Colorado River basin above Green River
Volume 2: Colorado River basin from Green River to Compact Point
Volume 3: Lower Colorado River basin
Part 10, The Great Basin
Part 11, Pacific Slope basins in California, in four volumes:
Volume 1: Basins from Tia Juana River to Santa Maria River
Volume 2: Basins from Arroyo Grande to Oregon State line except Central Valley
Volume 3: Southern Central Valley basins
Volume 4: Northern Central Valley basins
Part 12, Pacific Slope basins in Washington, in two volumes:
Volume 1: Pacific Slope basins in Washington except Columbia River basin
Volume 2: Upper Columbia River basin
Part 13, Snake River basin
Part 14, Pacific Slope basins in Oregon and Lower Columbia River basin
Part 15, Alaska
Part 16, Hawaii and other Pacific areas

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

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

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

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

Early records of the flow of streams in the United States are published in the reports list~d below, In
many of these reports records for years earlier than those indicated have been included for some streams,
Most of these reports are out of print, but may be available for consultation in the district o*fices and in
public libraries,

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

(A ~ Annual Report; B - Bulletin)

Report Character of data Year

10th A, pt. 2 Descriptive information only,

i1th A, pt, 2 Monthly discharge and descriptive information
12th A, pt. 2 T« 2SS
13th A, pt. 3 = L
14th A, pt. 3 Monthly Qischarge, « « v v v o o e 0 o s s 0 v o

1844 to Septamber 1890
1844 to June 30, 1891,
1884-92,

1888-93,

e s e
s e e e
“ e e e
e e .
s e s




PUBLICATIONS

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

(A ~ Annual Report; B - Bulletin)

Report Character of data Year

B131, ... Descriptions, measurements, gage heights, and ratings, . . . | 1893-94,
16th A, pt. 2 Descriptive information only,
B 140, . .. Descriptions, measurements, gage helghts, ratings and 1895,
monthly discharge,
WSP 11, .. Gageheights, . . . . .0ttt i e v o eenneeseaa | 1896
18th A, pt. 4 Descriptions, measurements, ratings, and momhly discharge. | 1895-96,
WSP 15. . . Descriptions, measurements, and gage heights of streams 1897,
east of the Mississippi River, and Missouri River and
tributaries above Kansas River,

WSP 16, . . Descriptions, measurements, and gage heights of streams 1897,
west of the Mississippi River, except Missouri River
and tributaries above Kansas River,

19th A, pt, 4 Descriptions, measurements, ratings, and monthly discharge. | 1897,

WSP 27, . . Measurements, ratings, and gage heights of streams east of 1898,
the Mississippi River, and Missouri River and tributaries,
WSP 28, . . Measurements, ratings, and gage heights of streams west of 1898,
the Mississipp! River, except Missouri River and tribu-
taries,
20th A, pt. 4 Monthly discharge. . . « v o ¢« o o e o e s oo v s avoese. | 1898,
WSP 35 to 39. | Descriptions, measurements, gage heights, and ratings ., , . . | 1899,
2lst A, pt, 4 Monthly discharge. . . . .. ... .. e e e e e | 1899,
WSP 47 to 52 Descriptions, measurements, gage helghts, and ratings , . . . [ 1900,
22nd A, pt, 4 Monthly discharge. . v o v o v v v v v e v e v oo v e | 1900,
WSP 65, 66. . Descriptions, measurements, gage heights, and ratings , . . . | 1901,
WSP 75, . .. | Monthly discharge. ... ........ e e v e e e s | 1901,

Reports on surface water supply containing records from 1899 to date for drainage basins in th's report
are listed below, The data for any particular gaging station will, in general, be found in the reports
covering the years during which the station was maintained,

Numbers of water-supply papers containing results of stream measurements in St, Lawrence River basin,
streams tributary to Lakes Superior, Michigan, and Huron, 1899-60

Year WSP Year WSP Year WSsp Year WSP Year WSP
1899 36 1912 324 1925 604 1937 824 1949 1144
1900 49 1913 354 1926 624 1938 854 1950 1174
1901 65, 75 1914 384 1927 644 1939 874 1951 1207
1902 83 1915 404 1928 664 1940 894 1952 1237
1903 97 1916 434 1929 684 1941 924 1953 1277
1904 129 1917 454 1930 699 1942 954 1954 1337
1905 170 1918 474 1931 714 1943 974 1955 1387
1906 206 1919-20 504 1932 729 1944 1004 1956 1437
1907-8 244 1921 524 1933 744 1945 1034 1957 1507
1909 264 1922 544 1934 759 1946 1054 1958 1557
1910 284 1923 564 1935 784 1947 1084 1959 1627
1911 304 1924 584 1936 804 1948 1114 1960 1707

Records for the area covered by this report have been compiled through September 1950 ani for the
period October 1950 to September 1960 and published in Water-Supply Papers 1307 and 1727, resp~ctively,
These reports contain a summary of monthly and annual discharges for all previously published records
as well as some records not contained in the annual series of water-supply papers, All records were re-
examined and revised where warranted, Estimates of discharge were made to fill short gaps whenever

practical,
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The reports listed in the foregoing tables contain the customary records of discharge ccllected during
the systematic operation of gaging stations. Detailed informationonthe stage and discharge of many streams
during major floods has been included in special reports on these floods published by the Geological Survey.
The more recent of these special reports also contain other pertinent hydrologic information and analyses
and compilations of data relating to earlier notable floods, The following list gives the numbers and titles
of these reports:;

WSP Title

147, . . . . . Destructive floods in the United States in 1904,

162, . . . . . Destructive floods in the United States in 1905,

771, . . . . . Floods in the United States, magnitude and frequency.

847. . . . . . Maximum discharges at stream-measurement stations through September 1938,
1137-G. . . . Floods of 1950 in the Upper Mississippi River and Lake Superior basins in Minnesota,
1137-1. . . . Summary of floods in the United States during 1950.

1320-E, . . . Summary of floods in the United States during 1953,

1370-B, . . . Floods of October 1954 in the Chicago area, lllinois, and Indiana,

1370-C. . . . Summary of floods in the United States during 1954.

1652-C, . . . Summary of floods in the United States during 1957.

1660-B, . . . Summary of floods in the United States during 1958,

1677 . . . . . Magnitude and frequency of floods in the United States,

1750-B. . . . Summary of floods in the United States during 1959,

1790-B, . . . Summary of floods in the United States during 1960,

Reports giving records of chemical quality and temperature of surface water and susperded-sediment
loads of streams in the area covered by this volume for the water years 194165 are listed b3low:

Numbers of water-supply papers containing water-quality records in St, Lawrence
River basin, tributaries to Lakes Superior, Michigan, and Huron, 1941-60

Year Wsp Year WSP Year WSP Year WSP Year WSPp
1941 942 1946 1050 1951 1197 1956 1450 1961 1882
1942 950 1947 1102 1952 1250 1957 1520 1962 1942
1943 970 1948 1132 1953 1290 1958 1571 1963 1948
1944 1022 1949 1162 1954 1350 1959 1642 1964 1955
1945 1030 1950 1186 1955 1400 1960 1742 1965 1962

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

Records of discharge have been collected by other agencies at numerous sites through~ut the United
States that are not published by the Geological Survey. The Office of Water Data Coordination, Water
Resources Division, U.S. Geological Survey, Washington, D, C, 20242, maintains an index of such sites.
Information on records available in specific sites can be obtained upon request,
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STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0010, Washington Creek at Windigo, Mich.
(Hydrologic bench-mark station)

Location.--Lat 47°55'23", long 89°08'42", in NWi sec.28, T.64 N., R.38 W., on left bank C.8 mile
northeast of Windigo, and 35 miles southwest of Rock Harbor.

Drainage area.--13.2 sq mi.
Records avallable.--October 1964 to September 1965.

Gage.--Water-stage recorder. Altitude of gage is 605 ft (from topographic map).

Extremes.--1964-65; Maximum discharge, 258 cfs Apr. 30 (gage height, 5.34 ft), from rating curve
extended above 60 cfs; minimum, 0.80 cfs Feb. 4, 5 {(gage height, 2.66 ft).

Remarks.--Records fair. Records of chemical analyses and water temperatures for the water year 1965
are published In reports of the Geological Survey. Hydrologic bench mark stations are installed
in speclally selected areas where water resources have not yet been affected by works of man.
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 changes in climate and other
natural factors. These data wlll provide a frame of reference against which hydrologic changes
wrought by man may be evaluated.

DISCHARGE, IN CUBIC FEET PER SECONU, WATER YEAR UCTUBER 1964 TO SEPTEMBER 1965

uay ucT. NUV. OEC. JAN. FEB. MAR. APR. HAY JUNE JuLY AUG. SEPT.
1 440 2.7 1.4 1.0 1.0 1.0 1.0 192 16 18 447 1.7
< 3.7 246 leo 1.0 90 1.1 1.0 17t 14 45 3.3 6o
3 3.5 2.5 l.4 1.0 .9C 1.1 1.0 150 12 33 2.5 4.9
4 3.4 2.5 1.4 1.0 .80 Lal 1.1 130 11 26 2.1 4.1
> 4.0 2.4 13 1.1 «90 lal 2e4 120 158 22 1.9 3.8
o 7.0 ek 1.4 1.1 +96 1.1 8.0 120 12 14 4.5 3.1
7 12 2.2 1.5 lel 90 1.1 13 160 L2 BaT 6.0 3.3
8 15 2.1 1.5 1.1 .90 1.2 20 220 11 7.0 Se4 3.4
9 12 242 1.4 1.1 «90 1.2 35 160 11 641 404 2.9
v 10 245 le4 1.1 1.0 le2 32 100 11 5.6 3.4 2.6
11 8.0 3.0 1.5 1.1 1.0 1.2 30 70 Geb S5e4 2.7 246
12 6.0 4.2 1e5 1.0 1.0 1.2 30 45 8a1 5.0 2.1 2.3
13 5.5 4.5 1.5 1.0 1.6 1.2 34 37 6.9 8.0 2.8 2.7
14 445 4.3 1.5 1.0 1.0 L.2 37 30 6.0 8.0 2.4 3.2
15 4.0 4ot 1.4 1.0 1.0 1.2 39 65 5.5 7.0 2.1 26
lo 3.5 3.7 1.4 1.0 1.0 1.2 34 78 449 6.0 2.0 22
17 3.2 3.4 1.3 1.0 1.0 1.2 41 63 4e3 Se4 2.1 20
14 3.0 3.0 1.3 1.y 1.0 1.2 55 46 4e3 4.5 204 18
19 3.0 245 1.2 1.0 1.0 L.2 81 35 442 4.0 1.9 17
2v 3.2 1.9 .d 1.C 1.0 1.2 83 28 4e2 345 le8 17
21 4al 1.5 1.1 1.0 1.0 1.1 9% 121 4.2 3.0 1.7 14
e 544 143 1.1 1.0 1.0 1.1 109 125 440 3.3 1.6 14
<3 “s0 Lot l.1 1.0 1.0 l.1 ST 70 3.7 3.0 l.4 i2
24 4.0 Led 1.1 1.0 +9C 1.0 105 47 3.5 248 lea 97
Pe) 3.0 1.6 1.1 1.0 .96 1.0 113 38 400 2.8 le8 8.2
Py 3.4 1.1 1.0 «90 137 31 5.0 2.5 3.6 7.1
a1 3.2 1.1 1.0 -90 133 27 i1 el 7.1 6ot
& 3.3 1.1 1.6 «90 131 27 68 2.0 7.9 6.1
P 3.0 1.1 1.0 .90 187 25 38 1.7 642 640
30 2.8 1.1 1.0 1.0 236 22 24 1.5 5.2 20
31 2.7 1.1 1.0 290 | —e——— 19| === 4.1 Tal | e
TuTAL 158.6 T2.7 4041 31.7 26.90 34400 | 12922.5 24572 34444 271.0 106.7 276.5
Mean 5.12 2.42 1.29 1.02 .96 1.20 o4l 83.0 11.5 8.74 3.44 9.22
MAX x5 4.5 1.5 i.1 1.0 1.2 236 220 68 45 7.9 26
M 2.7 1.2 1el 1.0 «80 <90 1.0 19 3.5 1.5 1.4 2.3
CFam .39 .18 .10 .08 <07 .08 4.85 6.29 .87 «66 »26 .70
INe 045 .20 .11 «09 .08 .10 S.4¢ 7.25 .57 .70 «30 .78

LAL Y/ 19643 TOTAL MEAN MAX MIN CFSM In
wAT YK 19653 TUTAL 5,857.10 MEAN 16.0 MAaX 236 MIN .80 CFSM 1.22 IN 16,50
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4-0105. Pigeon River at Middle Falls, near Grand Portage, Minn.
(Formerly published as Pigeon River at Middle Falls,
below International Bridge, Minn.

(International gaging station)
Location.--Lat 48°00144", long 89°36'58", in NE sec.24, T.64 N., R.6 E., on right bazk 400 f't up-
stre

am from Middle Falls, 2% miles upstream from Grand Portage Port of Entry, 3% miles upstream
from mouth, and 4.7 miles northeast of village of Grand Portage.

Drainage area.--600 sq mi.

Regg;:ﬁ avallable.~~June to October 1921" April to November 1922, March 1923 to September 1965.
Published as "at International Bridge" April 1924 to September 1940, and as "pelow International
Bridge” October 1940 to September 1960. Monthly discharge only for some periods, published in
WSP 1307.

Qggg.--Water-stagg recorder. Datum of gage 1s 789.58 ft above mean sea level, datum of 1929, Prior

6

to Sept. 2, i , staff gage and Sept. 2, 1936, to Sept. 30, 1940, wire-weight gage at Internation-
al Bridge, 5% miles upstream at datum 100.24 ft higher.

Average discharge.--42 years (1923-65), 481 cfs.
Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (3,000 cfs), water years 1961-65

Date Time|Discharge|, 9268 Date Time|Discharge|, 3288 Date Time [D1scharge
height height height

Apr. 21, 1961 | 0730{ * 3,540 6.69 [ June 20, 1963 | 0300 * 2,850 5.93f May 6, 1964 023C| * 8,270 9.65
May 22, 1964 163C 3,710 6.79
Apr. 29, 1962 | 0400 * 1,580 4.43| Apr. 28, 1964 | 1230 4,710 7.68|

Apr. 30, 1965]|203C| * 4,390 7.112
Annual minimum deily discharge and minimum gage height, water years 1961-65

Water year| Date Discharge || Water year Date Discharge
1961 Jen, 30, 31, 1961 76} 1981 Oct. 12, 1960 0.59
1962 Peb, 8, 9, 1962 104 ff 1962 Jan. 22, 1962 .84
1963 Jan. 30 to Feb. 10, 1863 79|l 1963 Nov. 23, 1962 .48
1964 Mar. 26-31, 1964 92 || 1964 Dec. 2, 1983 74
1965 Feb. 21-26, 1965 132] 1965 Nov. 20, 1964 1.09

1923-65: Maximum discharge, 11,000 cfs May 5, 1934 (gage helght, 7.6 f't, site and datum then
18 ggei).é)from rating curve extended above 7,0%0 cfs; minimum, 27 cfs Nov. 4, 1945 (gage helght,

.~~Records good except those for perlods of no gage-height record and those for winter
perlods, which are fair.

.~=This station 1s one of the international gaging stations maintained by the United
States under agreement with Canada.

Bﬁﬂ%m?l’j!%:%gxg%%gj,--vm 744: 1927-28, WSP 804: 1934(M). WSP 974: Dralnage area. WSP 1337:
1924(M], 1925, 1926-28(M), 1931(M), 1938(M), 1941(M), 1945-46(M), 1947, 1948(M), 1950(M).

ISCHARGEs IN CUBIC EFET PER §E§%§Mww_——
LAY | oCT. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. SEPT.
1 99 374 230 110 77 80 150 1,200 658 353 29% 131
2 99 530 250 115 78 83 146 1,220 1,490 350 286 131
3 99 417 250 110 78 85 146 1,200 24260 350 217 129
4 98 326 245 105 79 83 140 1,140 1,810 344 280 126
5 9% 280 270 110 78 81 155  1,090{ 1,330 359 271 122
e 94 247 255 115 80 81 180{  1,100| 1,080 359 269 128
7 88 210 235 112 80 a1 200{ 1,690 946 347 263 124
& b4 200 225 110 81 81 210 12940 860 338 242 126
9 82 195 215 108 81 81 215 1,860 833 332 217 118
1% 80 190 210 105 81 81 230 11460 838 338 209 174
11 79 180 200 103 82 8l 270 1,190 780 332 204 666
12 80 180 195 103 83 8L 300 1,080 121 320 204 670
13 86 le8 192 107 85 84 350 1,020 697 317 196 524
14 95 160 190 105 84 85 450 1,130 646 317 189 639
15 102 155 190 105 84 83 540 1,800 613 311 178 793
1o 96 236 180 107 83 82 760 14740 578 311 178 624
17 90 400 170 105 83 83 12350 1:410 547 383 173 448
18 85 365 160 102 83 83 1,600 1,160 530 383 iro 392
19 86 315 155 98 82 83 15670 1,070 503 3in 168 350
20 85 285 150 93 82 82 14640 996 487 368 168 317
21 82 258 L40 89 82 82 25980 946 467 353 165 294
22 86 255 135 86 82 80| 3,260 892 448 341 155 311
23 103 235 138 83 81 80| 2,680 862 439 332 151 266
24 110 225 139 81 8l 82 1,970 802 433 356 144 250
25 114 215 133 78 81 86| 19560 M 430 365 142 234
26 112 205 135 78 80 100| 14310
27 10 195 13 71 80 120|  1e120
28 110 160 125 77 80 145 1,000
29 108 155 126 Tt A——— 180 919
30 :2; 180 120 7% —— 160 991
3l b e 14 _J6| m=m—=- 155 =
TOTAU| 22992 |~ Tea96] —B5;595] ~ 3;0061 ~ 2,271 Zs9L4| ZB; 892
MEAN 96.5 250 180 97.0 8l.l 94.0 950
MAX 148 530 270 115 85 180 32260
nin 79 155 114 76 17 80 140
CrSM ol6 &2 «30 16 ol4 «16 1.58
219 246 o351 -19 o 14 L8 177
~ MAX 24960 (]

CAL 602 4y o
HAT_¥& 19613 TUTAL 135,725 MEAN 372 MAX 3,260 MIN 76 CFSM .62 IN B.41
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4-0105. Pigeon River at Middle Falls, near Grand Portage, Minn,--Continued
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DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOUBER 1961 Tu SEPTEMBER 1962
DAY uCT. NUV.e DEC. JAN. FEBe MAR. APR« mAY JUNE JuLy AUG. SEPT.
1 217 181 139 126 116 il2 160 1,200 788 363 285 285
2 215 320 142 128 116 112 16> 1,220 746 346 274 288
3 207 702 146 130 115 111 172 1s210 697 337 271 280
4 196 749 150 132 113 111 177 1,160 655 331 280 217
5 186 582 152 132 110 112 180 1,110 644 325 282 280
o 181 480 152 130 108 113 i85 14040 652 322 406 2711
7 173 420 150 128 105 115 188 914 629 331 T44 263
1] 168 340 150 125 104 1i6 192 847 597 375 847 258
9 168 330 i45 122 104 118 198 805 582 424 704 269
1 170 320 L40 120 105 19 202 809 572 449 579 305
11 202 315 135 118 107 120 205 843 551 465 478 381
1e anzr 308 132 118 109 121 209 805 520 443 443 441
i3 398 306 131 118 L0 122 211 176 494 “06 452 341
14 436 a92 130 116 112 124 213 14040 474 3712 433 331
1> 383 486 128 115 114 146 220 15340 458 348 399 302
1o 335 272 128 113 115 127 230 14530 443 337 375 280
i7 303 253 127 112 17 129 250 1,300 436 334 354 269
is 283 222 127 111 119 130 280 1,110 443 331 334 263
19 261 205 127 110 12v 130 340 1,210 465 322 331 258
0 244 190 128 108 120 132 440 13450 481 319 325 244
2% 228 180 129 108 120 135 1,260 446 325 316 234
el 217 170 130 108 119 138 1,080 433 331 302 242
23 27 158 130 109 117 140 986 418 331 294 250
24 215 152 130 110 116 140 1,120 406 325 288 263
45 212 148 130 112 116 142 1.170 399 331 280 277
26 202 143 128 114 114 144 1,040 387 334 274 217
27 194 140 127 117 113 le6 947 375 316 269 266
28 191 138 125 118 13 149 856 363 308 266 255
ey 196 137 125 117 ———— 151 a0l 369 322 263 242
30 194 137 124 117 ——— 154 196 372 322 263 231
31 189 ———— 124 117 ———— 158 809 ————— 302 21 ———
TUTAL 72298 Bybs2 4plbl 3+659 3,167 3,997 324984 155293 104827 11,692 Be443
MEAN 235 2u8 134 118 113 129 1,051 510 349 377 281
MAX 436 762 i52 132 120 158 15530 788 465 847 421
MIN 168 137 124 108 104 111 776 363 302 263 231
LESH 39 =43 22 .20 «19 .21 1.75 «85 58 «63 .47
INe 45 9% .26 .23 .20 25 2.02 .95 67 -T2 <52
CAL Y& 1961: TUTAL 139,743 MEAN 383 MAX 3,260 MIN 76 CFSM .64 IN 8.66
WAT YR 1962: TOTAL 124,388 MEAN 341 MAX 14530 MIN 104 CFSM «57 IN 7.71
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1962 TO SEPTLMBER 1963
DAY ucT. NUV. DEC. JAN. FEBe MAR. APR . MAY JUNE JuLy A'lGe SEPT.
|
1 224 152 172 120 79 89 126 736 674 608 322 340
2 214 148 172 121 79 90 250 655 629 582 316 311
3 211 143 170 121 79 91 510 626 600 562 3l 282
“ 208 142 168 121 79 92 620 590 572 527 308 269
5 204 144 162 121 79 93 670 544 544 507 302 255
6 201 152 125 120 79 94 710 500 655 487 294 247
7 201 155 135 120 19 495 730 504 792 471 285 242
B 198 14 155 119 79 95 720 600 136 452 282 234
e 206 153 140 118 79 95 705 655 670 436 280 229
10 206 152 ils 115 79 95 685 608 1el10 433 2n 226
1 198 154 108 110 80 96 6506 565 22030 436 266 218
i 194 157 120 105 80 96 640 510 141630 481 263 214
13 191 159 132 101 80 96 640 491 14580 541 258 208
14 186 159 138 95 80 96 660 520 F48b60 593 252 201
15 189 157 140 93 80 97 690 524 1,660 604 244 198
53 191 157 140 90 80 97 750 500 1le460 568 260 198
17 189 154 138 88 80 98 810 487 1+180 514 266 196
i8 186 152 136 86 80 99 %0 558 986 474 266 204
19 177 150 135 84 80 100 772 593 1,810 452 255 226
20 172 155 132 33 80 103 T48 565 22650 455 247 252
21 170 157 130 83 81 106 670 537 24090 443 239 252
22 168 125 129 82 81 107 597 531 1,500 421 237 242
23 165 110 128 32 82 108 548 500 14160 339 242 226
24 165 140 126 81 83 109 504 481 986 384 242 218
25 165 157 123 81 84 10 478 458 878 369 239 231
26 157 165 122 81 85 112 474 440 813 360 229 260
27 159 172 120 80 86 114 484 440 764 357 226 260
28 152 170 120 80 87 116 487 S84 713 354 263 250
29 154 170 120 80 ———— 17 558 943 667 346 294 242
30 17 170 120 79 —— ils 756 869 637 340 378 231
31 154 ———— 120 79 — 122 ——— T44 ————— 325 387 m————
TOTAL 5:712 49585 49194 35019 24259 34146 185432 17,858 34,056 144281 8¢529 Tsl68
MEAN 184 153 135 97.4 80.7 1601 6l4 576 1y135 461 275 239
MAX 224 172 i72 121 87 122 a10 943 25650 608 387 340
MIN 152 110 108 79 79 89 120 440 544 325 226 196
CkSM «31 25 <23 «16 .13 .17 1.02 96 1.89 o7 <46 <40
IN. +35 28 «26 .19 ol4 19 l.14 1.11 2.11 -89 +53 b4
CAL YR 1962: TUTAL 118,778 MEAN 325 MAX 14530 MIN 104 CFSM J5% IN 7.36
WAT YR 1963: TUTAL 123,239 MEAN 338 MAX 25650 MIN 79 CFSA .56 IN 7.64




1€ STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0105. Pigeon River at Middle Falls, near Grand Portage, Minn.--Continued

OISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1963 TU SEPTEMBER 1964

UAY uCT. NOV,. DEC. JAN. FEB. MAR . APR. MAY JUNE JULY AUG. SEPT.
i 224 134 127 113 102 95 93 34000 924 792 296 266
4 216 132 124 114 101 96 95 24600 869 768 308 255
3 21 130 119 115 100 97 Yo 29290 826 124 308 244
4 204 128 iiy 1le 1o s s? 25200 788 689 305 237
5 L98 128 116 17 101 9% o0 49000 752 652 294 226
° 186 130 117 116 99 %6 104 69770 768 026 280 221
7 182 130 118 114 96 96 108 59630 986 615 274 224
8 179 130 118 112 96 %6 112 49440 1+020 6l5 269 224
3 174 134 119 11l 90 95 116 39350 14590 6138 260 221
190 170 142 119 109 97 95 126 24480 1:510 59T 255 216
11 163 152 18 108 98 95 185 24150 1,250 568 294 208
iz 161 157 118 107 98 Y6 390 2¢180 14040 544 285 208
13 159 159 17 106 9 S7 190 29330 809 517 308 204
14 157 152 116 106 99 98 1,120 2,600 826 50C 282 194
15 154 150 114 106 99 98 1,300 24870 856 484 266 184
16 150 146 113 106 100 96 1,220 3,070 834 468 255 177
17 150 lo4 112 106 100 96 15240 3,240 801 452 255 172
i3 150 144 11e 107 101 94 19450 3,320 792 415 250 170
19 150 144 111 108 101 94 1,800 3,310 784 39%¢ 242 170
20 148 142 111 109 102 94 2,200 34410 164 415 234 182
21 148 144 110 109 100 95 1,580 3,570 144 415 237 196
e 154 177 109 108 99 96 1,390 34670 713 29C 242 204
23 159 171 108 107 97 96 15740 3,040 914 36¢€ 250 211
4 161 160 107 104 95 95 1,770 14540 1,710 354 250 250
25 159 150 107 102 9% 94 1,510 15260 1e010 340 242 294
b 152 145 106 101 94 92 15400 L4620 1,270 328 237 354
27 148 140 107 100 9% 92 1,640 12760 14060 32¢ 231 409
28 146 1386 108 99 94 92 41470 19450 943 322 234 372
29 142 134 108 99 95 92 49030 1,250 856 322 234 331
30 138 132 110 100 ———— 9e 34580 1p110 409 314 247 294
31 130 ——— 112 102 —— 92 — 1,010 ——— 308 266 ———
TUTAL 59129 49299 34529 3,337 24847 2+943 354852 Boe520 294478 155233 84190 Ts118
MEAN 165 143 1la 108 98.2 94.9 1,195 2,791 983 491 264 237
MAX 224 177 127 17 102 98 49470 6,770 1,710 192 308 409
MiN 136 128 106 99 94 92 93 1,010 713 308 231 170
LFOM .28 24 .19 «L8 <16 16 L.99 4465 l.64 -82 44 <40
IN. 32 .27 .22 .ll .18 .18 2422 5436 1.83 <94 «51 b
CAL YK 1963: TOTAL 121,705 MEAN 333 MAX 25650 MIN 79 CFSM .56 IN 7.54
WAT YR 19643 TOTAL 2044475 MEAN 559 MAX 6,770 MIN S¢ CFSM .93 IN 12.67

Note.--No gage-height record Jan. 12 to Feb., 25.

DISCHARGEs IN CUBIC FEET PER SECUND), WATER YEAR UCTUBER 1964 TO SEPTEMBER 1905

vAY uCT. NOV. VEC. JAN. FED. MAR APR. MAY JUNE JuLy AUG . SEPT.
1 217 208 185 158 138 138 158 43170 1y220 590 325 234
Z 271 204 182 160 135 138 160 3,880 1470 1,200 322 234
3 269 201 180 160 135 140 165 3720 1,100 1,180 308 229
4 263 201 178 160 135 142 170 39450 1,060 281 299 221t
5 255 198 176 160 135 147 178 24940 1,040 892 291 218
o 242 196 176 162 135 150 188 2,560 1,110 172 308 216
7 252 201 176 162 135 152 200 2,600 10200 686 360 218
8 337 196 178 158 137 155 215 24680 14150 626 390 214
9 346 198 180 150 i40 158 240 24480 1,080 579 369 211
10 319 221 185 145 140 160 275 24300 14040 537 343 206
ii 294 260 190 142 140 165 310 24100 986 500 316 204
ie 217 363 183 140 140 168 360 1,830 914 471 305 206
13 269 474 175 140 140 170 400 14620 856 494 294 208
14 258 452 167 138 138 172 450 13460 196 504 282 226
is 247 399 ie0 138 138 175 500 1,920 152 487 274 348
i6 2371 366 157 138 138 175 550 29290 713 462 266 449
17 226 346 154 138 138 17¢ 620 25160 682 436 260 433
18 218 290 152 138 135 170 680 22050 655 421 258 412
19 214 235 150 140 135 168 750 12920 626 39¢9 255 39
2u 208 208 150 140 135 165 B20 19690 633 378 250 384
Z1 216 200 150 140 132 162 900 24020 626 363 247 369
2¢ 221 210 148 142 132 160 970 2¢260 600 36C 242 471
3 224 245 148 142 132 160 15100 1,960 582 357 2317 504
24 218 235 148 145 132 158 12250 1,730 568 348 231 510
25 216 228 148 147 132 155 15420 1,670 541 343 231 504
£6 214 223 148 145 132 152 1890 1,600 510 331 229
21 211 220 148 142 135 152 24410 12560 551 319 229
£3 216 215 150 140 135 15¢ 24570 1,560 136 308 229
29 218 202 150 140 ————— 152 3,230 1,500 689 29¢ 224
30 214 130 152 140 ——— 152 45220 14390 618 288 224
ETS 206 ———— 155 138 —————— 155 m—————— 14290 —— 308 229
TuFAL 72653 74565 51079 49528 3,804 49890 279349 689360 242804 169216 89627 10,533
MEAn 247 252 164 146 136 158 912 2,205 827 523 218 351
MAX 346 414 190 102 140 175 45220 44170 1,220 1s20¢ 390 1,030
Min 206 190 148 138 132 138 158 15290 51 288 224 204
LFOM bl 42 .27 *24 .23 .26 1.52 3.68 1.38 «87 46 <59
ANe .47 47 <31 -28 24 «30 l1.70 be24 1454 1.01 53 «65
CAL YK 19643 TOTAL 2114815 MEAN 579 MAX 64770 MIN 92 CFSM .96 IN 13.13

WAT ¥x 19653 TITAL 189,408 MEAN 519 MAX 44220 MIN 132 CFSM +86 IN 11.74
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4-0125. Poplar River at Lutsen, Minn.

;gcati%n.-—Lat 47°38123", long 90°42'31", in SWiNE} sec.33, T.60 N.. R.3 W., on right bank 350 ft
upstream from concrete bridge on U.S. Highway 61 at Lutsen and 1,650 ft upstream from mouth.

Drainage area.--114 sq mi.

Record vailable.--May to November 1911 and August to September 1912 (gage leight only, published
as "at mouth"), October 1912 to September 1917, July 1928 to September 1947, August 1952 to
September 1961 (discontinued). Monthly discharge only for some periods, published 1n WSP 1307.

Gage.--Water-stage recorder and concrete control. Datum of gage 1s 697.89 ft above mean sea level.
May 6 to Nov. 4, 1911, staff gage at site 1,250 ft downstream and Aug. 22, 1912, to Sept. 30,
1917, ot site 900 £t downstream at different datum. July 17, 1928, to Mar. 30, 1937, chain gage
at site 150 ft downstream at datum 6.90 ft lower.

Average discharge.--33 years (1912-17, 1928-47, 1952-61), 103 cfs.

Extremes.--Maximum and minimum discharges for water year 1961 are contained in the following table:

Annual maximum discharge (*), peak discharges above base (500 cfs), and annual minimum discharge

Maximum Mininum
Water P
year Discharge | Gage helght ischarge | Gage height
Date Time (cfs) feet) Date (cfs) feet)

1961 Jan. 21, 1961 - - a 5.68 | Aug. 20, 1961 6.8 1.99
Apr. 21, 1961 1530 * 1,300 5.56
May 15, 1961 1730 751 4.84

a Backwater from 1ce.

1912-17, 1928-47, 1952-61: Maximum discharge, 1,880 cfs May 1, 1954 (gage helght, €.23 ft);
minimum, 2.3 cfs Dec. 3, 1939 (gage height, 1.73 i‘tj.
Remarks.--Records good except those for winter periods, which are fair.

Revisions (water years).--WSP 894: 1938-39. WSP 974: Drainage area. WSP 1337: 1914(M), 1928,
1930-35, 1936(M).

OISCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1960 TG SEPTEMBER 1961

VAY ocT. NOV . VEC. JAN. FESB. MAR . APR o MAY JUNE JuLy AUG. SEPT.
1 20 280 100 33 9.0 11 30 219 186 36 18 16
2 20 17 120 32 Be8 i1 31 212 214 33 20 17
3 20 l4o 150 32 8.7 12 34 197 202 32 20 16
4 18 113 173 32 Be5 12 36 186 173 30 18 13
5 18 93 180 31 845 1z 39 180 144 29 16 12
6 16 87 169 31 8.0 12 42 195 132 30 14 29
7 16 82 140 31 8.6 ie2 45 419 122 28 14 28
L 15 80 1i0 30 8a6 13 49 383 115 25 12 21
3 14 7 a1 30 8eT 13 54 369 111 24 11 18
1o 14 T4 80 30 8.7 13 58 290 108 23 11 57
11 13 71 65 30 8.8 13 b4 249 99 22 10 356
12 14 68 56 29 8.9 i3 72 230 94 22 10 209
13 64 b4 51 29 9.0 14 80 224 90 24 8.8 162
i6 el ©2 48 28 9.1 14 92 286 82 29 Be5 152
5 43 58 47 26 9.2 14 117 655 77 28 7.9 134
io 36 55 45 25 Gl 14 128 585 73 26 Te4 104
1% 4 31 53 44 24 9.5 15 160 383 72 26 1.2 86
18 28 51 43 23 9.6 15 195 294 69 24 7.7 09
19 25 49 41 20 9.7 1o 230 261 69 22 Tet 60
20 23 47 40 i8 98 16 323 249 67 20 7.2 53
21 22 45 39 17 10 16 1s1l00 224 67 20 Teb 58
22 24 45 38 15 10 17 14040 207 63 22 T.7 67
23 32 43 38 15 10 17 634 177 60 22 8e1 61
24 30 42 37 14 11 18 440 188 57 25 843 51
I+ 30 40 36 12 11 19 347 191 55 25 9.0 46
20 29 38 36 il 20 300 184 50 22 15 43
<7 29 38 35 11 21 280 175 52 23 ie 41
28 28 39 35 10 22 255 169 46 23 14 37
29 27 45 34 10 23 241 160 42 20 14 34
ED 56 b4 33 Ge6 25 232 152 38 20 19 36
31 331 —————- 33 9.3 28 ———— 144 — 18 19 ——
TUTAL 15147 2y2606 24187 697.9 2647 491 6808 85037 2,829 73 373.6 2,086
MEAN 37.0 75.5 70.5 22.5 9.45 15.8 227 259 94.3 24.9 12.1 69.5
MAX 331 280 180 33 11 28 1,160 655 214 36 20 356
mMIn 13 38 33 9.3 8.5 i1 30 144 38 18 1.2 12
CFSM 32 +66 62 «20 08 ol4 1.99 2.27 «83 22 .1l 61
INe =37 74 .71 .23 <09 it 2.22 262 .92 25 12 68
CAL YR £960% TOTAL 384543 MEAN 105 MAX 983 MIN 11 CFSM .92 IN 12.57

WAT YR 1961: TOTAL 27,960.2 MEAN 76,6 MAX lel60 MIN T.2 CFSM .67 IN 9.12




18 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0145. Baptism River near Beaver Bay, Minn.
Location.--Lat 47°20'15", long 91"12'00" in SELNEL sec.15, T.56 N., R.7 W., on right bank 260 ft

ugstream from bridge on U.S. Highwa; 0.2 mile upstream from mouth, 4 miles northeast of
Silver Bay, and 7 miles northeast o village of Beaver Bay.

Drainage area.--140 sq mi.

Records available.--October 1927 to September 1965. Monthly discharge only for some periods, pub-
lished in WSP 1307.

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

Average discharge.--38 years, 158 cfs.
Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (1,300 cfs), water years 1961-65

e
Date Time Discharge| , 3280, Date Time | Discharge|, 3280, Date TimeiDilchArge ey
Apr. 21, 1961 |1400| » 2,980| 5.26 | Apr. 1, 1965 |1500]  * 860|a 5.14| June 24, 1964 [0700° 2,180 4.86
Apr. 28, 1962 |0250| * 1,440 4.47 | Apr. 13, 1964 [080o|  2,240| 4.89|| Apr. 12, 1965 | - - [p1y.0s
May 24, 1962 | 08600 1,350 4.41 | Apr. 22, 1964 | 0200 1,550 4.53|l Apr. 30, 1965 | 0200 * 2,580 5.06
Apr. 28, 1964 | 03a5| * 3,220| 5038
Mar. 30, 1963 | - - |as.a7|May 6, 1964 |2315]  1,340| 4.40

a Backwater from ice.
b From floodmark, backwater from ice.

Annual minimum dlscharge, water years 1961-65

Water year Date Discharge | Gage height [|Water year Date Discharge| Gage height
1961 Aug. 21, 1961 2.8 1.42 1964 Aug. 21, 1964 10 1.90
1962 Aug. 3oi 1962 13 1.96 1965 Aug. 25, 29, 1965 12 1.88
1963 Jan. 29 to Feb. 2 al.7 -

& Minimum daily-

1927-65: Maximum discharge recorded, 9,350 cfs Aug. 9, 1939 (gage height, 8.11 ft), from
rating curve extended above 4,000 cfs; maximum gage height 11.06 f't Apr. 12 1965 (from flood-
mark, backwater from ice); minimum daily discharge, 0.4 of$ Jan. 5, 6, 1940

Remarks.--Records good except those for winter periods, which are falr. Records of clemical analyses
for the water years 1962-63 are published in reports of the Geological Survey.

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

DISCHARuE, IN CUBIC FFET PER SECOND, WATER YEAR OCTUBER 1960 TD SEPTEMBER 1961

vay oCT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JULY AUG. SEPT.
1 le 500 230 32 el is 430 259 98 13 545 5.9
Z 16 422 170 31 8.8 18 451 2317 98 9.8 5.7 545
3 15 283 100 30 8.5 18 432 218 96 B.8 648 5.9
4 15 209 70 30 3uts 18 374 214 B6 Beb 6t 4.7
5 15 163 400 29 843 18 359 209 73 Be2 Te4 6.l
) 13 129 7L0 28 85 18 330 337 65 8.8 5.4 40
7 i3 96 600 27 B8eB 17 283 680 60 8e2 4e8 28
8 13 86 400 26 Ge3 17 233 710 55 7.0 4.7 16
9 13 76 290 25 9.7 17 200 600 52 6.8 4.3 22
1w 13 62 192 24 10 17 195 480 50 7.C 4e2 57
11 13 61 1<0 23 11 17 187 367 46 T.6 3.9 330
12 14 59 20 23 11 17 191 322 53 6.6 3.7 191
is 44 58 78 22 1z 17 195 307 62 7.0 4e5 200
14 37 54 3 21 13 17 it 580 57 14 3.4 195
15 34 58 62 20 15 1?7 195 1,050 50 12 3.1 163
16 29 68 53 20 15 17 283 970 41 10 3.0 122
17 27 6> 45 19 16 17 550 710 34 95 3.0 90
i8 27 o4 40 18 17 16 620 560 29 8e2 3.0 68
9 25 64 35 17 le 16 600 441 24 Te2 3.0 56
<u 24 60 31 1o 17 17 802 344 21 Be2 2.9 44
21 22 57 30 15 17 i8 2+ 740 2711 20 7.¢ 2.8 50
22 24 54 28 15 17 19 2,080 237 18 8.2 3.0 61
3 26 34 26 14 18 20 1,280 209 17 11 9.2 52
4 25 38 23 13 18 22 8715 179 18 24 9.2 46
25 26 40 24 12 18 29 100 167 18 1e 5.7 39
26 27 38 27 12 39 560 i55 is 11 S5e4 34
21 27 31 31 11 58 460 148 1B 9.5 5.1 32
8 27 25 32 1 130 374 129 18 7.9 Sel 27
29 27 45 33 10 220 315 110 14 7.0 be3 26
30 122 200 33 9.8 310 307 98 13 7.2 7.0 29
Y 520 ————— 33 9.2 370 ————— 90 ————— 7.2 1.0 —
TUTAL 1,289 3,199 G9lll 613.0 3744 1,579 1oy 772 11,394 1,320 2924 15447 2504601
MCAN 4l.6 107 133 19.8 13.4 50.9 559 368 4.0 9s43 4.99 6Be2
MAX 520 200 710 32 i8 370 2,740 1:050 98 24 9.2 330
MEN 13 25 24 9.2 8.3 16 mn 90 13 646 2.8 4,7
[2.21] +30 .76 +95 “la <10 <36 3.99 2.63 <31 0T <04 49
iNe 34 -85 L.09 -1l6 «10 42 4.46 3.03 «35 « 08 <04 «54
CAL YR 19603 TuTAL 494689.3 MEAN 136 MAX 2,260 MIN 9.2 CFSA .97 IN 13.20

WAT YR 19613 TOTAL 43,144.06 MEAN 118 MAX 24 740 MIN 2.8 CFSH .84 IN 11.406




STREAMS TRIBUTARY TO LAKE SUPERIOR 19
4-0145. Baptism River near Beaver Bay, Minn.--Continued
DISCHARGE, EN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1961 TO SEPTEMBER 1962
vAY acT. NOV. OEC. JAN. FtB. MAR. APR. HAY JUN: JuLy AUG. SEPT.
1 32 18 29 34 16 20 52 641 348 66 44 39
2 31 163 30 34 16 20 52 587 285 56 36 37
3 32 283 30 34 16 20 52 524 233 59 31 34
3 35 223 31 34 16 20 S6 479 204 59 32 34
5 32 179 31 34 17 20 68 406 233 55 36 42
® 30 145 30 32 17 19 120 378 180 47 62 37
7 27 115 30 34 17 8 125 3i0 176 131 80 31
8 24 91 29 32 16 18 110 291 158 332 T4 28
9 23 80 29 30 16 18 95 285 140 224 67 157
i0 23 7o 28 21 15 18 85 348 124 224 56 325
11 148 71 28 26 15 18 87 362 131 228 63 370
12 191 74 28 26 16 19 100 122 146 165 149 254
13 159 81 27 25 17 18 106 731 128 126 143 176
14 132 74 27 25 17 18 114 686 111 91 102 126
15 105 7n 27 25 18 18 114 731 91 70 82 93
16 91 66 27 24 19 18 137 659 76 99 66 12
17 78 62 28 24 19 19 158 551 78 53 54 59
18 (34 49 29 23 19 19 370 444 116 49 44 48
19 61 45 30 22 19 19 470 686 121 44 37 41
Y 53 44 31 22 19 20 479 7i3 102 44 32 35
21 53 42 32 21 19 20 533 bl4 87 54 25 32
22 50 41 32 20 19 20 623 596 104 58 21 30
23 50 40 33 20 19 22 650 860 100 69 22 29
24 48 38 33 20 i9 23 140 1,230 100 72 21 100
25 49 35 33 19 19 25 890 910 116 91 20 158
20 49 31 33 19 19 27 810 650 106 84 18 137
21 47 28 33 19 19 32 952 497 87 69 14 111
28 79 21 33 18 20 37 1,300 370 72 64 14 96
<9 108 21 34 17} = 44 1,010 318 80 69 14 80
39 98 28 34 16| —m—mee 54 731 318 76 65 14 69
31 9| —wwmme 34 16| —---m 54| ——-—v 340 ~———o 54 26
TuTAL 2,096 24407 943 712 493 735 114189 17,237 47109 24931 14499 24880
MEAN 67.6 8042 3044 2449 17.6 23.7 313 556 137 9445 48.4 9640
Max 191 283 34 34 20 54 1:300 14230 348 332 149 370
RIN 23 21 21 16 15 18 52 285 T2 44 14 28
CFSH ] .57 .22 .18 .13 .17 2.66 3.97 .98 .68 .35 «69
IN. .56 “04 .25 .21 .13 .20 2.97 4.58 1.09 .78 «40 .77
CAL YR 1961% TOTAL 39,991.6 MEAN 110 MAX 24740 MIN 2.8 CFSM .78 IN 10.62
WAT YR 19623 TOTAL 47,291 MEAN 130 MAX 1,300 MIN 14 CFSM .93 IN 12,56
DISCHARGE, IN CUBIC FEET PER SECONUs WATER YEAR UCTOBER 1962 TO SEPTEMBER 1963
vay ucT. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AG. SEPT.
1 61 %0 36 15 - 444 880 204 192 43 26 17
2 54 40 38 16 1.7 4.4 700 184 173 35 22 15
3 49 32 39 16 1.8 4.5 580 180 158 30 18 14
4 46 36 40 15 1.8 4eb 500 173 141 26 14 14
5 44 34 41 15 1.9 4.7 465 155 138 22 13 12
6 43 36 38 15 2.0 4.7 428 146 136 18 11 12
7 41 38 39 15 240 47 378 149 134 17 95 11
3 43 38 41 15 2.2 4.8 310 212 146 20 8e3 11
9 44 38 42 15 2.5 4.8 267 238 152 17 10 9.8
10 44 39 43 14 2.7 4.8 228 221 298 15 9.8 9.1
11 44 40 43 11 2.9 5.0 184 200 487 15 8.3 9.5
12 42 40 43 9.2 3.1 5.2 169 184 394 23 16 52
13 41 40 41 7.0 3.2 5.3 152 204 358 32 31 63
1% 40 40 39 5.9 3.4 5.3 143 227 333 29 20 58
15 40 40 36 5.5 3.6 5.4 140 208 270 26 16 46
16 38 40 30 5.2 3.7 5.8 169 196 265 22 18 39
17 36 38 24 4.8 3.8 6.2 209 200 212 30 243 42
19 35 35 21 445 3.8 6.6 188 217 180 26 184 78
19 33 35 19 4.1 3.8 7.0 184 254 291 26 136 30
20 34 35 18 3.7 3.9 7.3 169 227 440 58 100 27
21 36 30 17 3.4 4.0 7.6 155 232 326 47 76 74
22 36 24 16 3.0 4.0 8.0 128 212 232 62 59 67
23 36 30 18 2.5 4.1 8.4 116 188 176 51 55 56
24 36 38 18 2.2 4ol 9.0 104 170 144 40 48 62
25 37 36 17 2.0 4.2 10 98 155 121 34 41 95
26 32 33 17 1.9 4.3 11 106 141 115 28 33 83
27 37 35 1?7 1.8 4.3 15 121 138 93 26 28 71
28 36 34 17 1.8 4.3 90 128 291 77 40 27 65
29 36 35 16 1.7 ——--m- 460 191 349 65 32 24 71
30 40 36 15 17| === 605 238 284 53 27 22 59
31 40| - 15 1.7 —e——- 705 - 227 --———- 26 20 e
TuTAL 1,254 1,083 894 235.6 8848 2503445 1,828 60432 64300 943 1,406.9| 1,272.4
MEAN 4045 36,1 28.8 7.60 3.17 65.6 261 207 210 30.4 Sa4 42.4
MAX 61 40 43 16 4.3 705 880 349 487 62 243 95
MIN 32 24 15 1.7 1.7 4ot 98 138 53 15 8.3 9.1
CFSM .29 .26 .21 .05 .02 47 1.86 1.48 1450 .22 .32 «30
INe «33 .29 .24 <06 .02 «54 2.08 1.71 1.67 .25 .37 .34
CAL YR 19623 TOTAL 45,076 MEAN 123 MAX 1,300  MIN 14 CF5M .88 IN 11.97
WAT YR 19633 TOTAL 29477242 MEAN Bl.6 HAX 880 MIN  Le7 CFSK .58 IN 791




20 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0145. Baptism River near Beaver Bay, Minn.--Continued

DISCHARGEy IN CUBIC FEET PER SECUNU,

WATER YEAR OCTUBER 1963 TU SEPTEMBER 1964

DAY acrT. NOV. QEC. JANS FEBa MAR. APR o MAY JUNE JuLy AlG. SEPT.
1 52 27 49 24 17 16 is5 1,220 190 207 L7 212
4 48 25 47 25 18 i6 15 1yl40 172 169 17 194
3 43 25 50 25 18 16 16 952 155 131 23 181
4 38 24 53 25 i8 16 17 886 138 110 Y] 131
5 34 24 56 24 18 15 17 14140 121 91 15 106
° 30 23 56 23 18 15 18 1,250 112 79 i3 98
7 28 22 54 22 17 15 19 1,210 162 5 13 334
a 25 22 50 22 17 s 20 952 172 88 12 394
9 22 24 47 24 17 16 22 7124 319 95 12 2684
10 20 26 46 a2 17 16 24 582 298 86 14 418
i1 13 25 44 20 18 16 28 496 238 73 28 305
1e 19 28 42 18 18 16 110 620 190 66 24 207
13 18 28 40 17 18 1e 520 563 169 56 21 158
14 16 24 33 16 18 16 582 449 152 48 19 124
15 16 28 36 le 18 13 525 376 203 40 16 98
1o 15 29 35 16 13 15 572 305 194 38 16 84
17 15 29 34 16 17 15 762 265 168 33 14 78
18 i5 28 33 16 17 15 791 319 404 30 13 69
1y lo 28 31 17 18 16 724 %12 782 27 12 104
20 18 28 30 17 17 16 696 333 658 25 11 190
[23 28 29 30 17 17 17 1,070 2717 478 24 150 194
22 72 210 30 18 17 17 1,420 238 349 21 358 172
23 68 200 30 18 1o 17 1,080 1080 19260 19 232 232
Z4 63 180 32 17 16 17 876 15900 2,000 24 162 270
25 58 140 31 17 16 16 734 14280 1,240 23 124 243
26 48 30 17 16 848 782 21 90 409
27 42 29 17 11 592 5i6 24 72 525
28 38 28 17 is 449 340 25 131 394
29 34 26 17 15 340 243 21 169 305
3u 31 25 17 15 270 248 18 270 248
31 30 24 17 15 227 -=—-—- 17 254 | =m—we-
TuTAL 1,019 12186 594 497 490 214695 121454 1,802 24340 64821
MEAN 32.9 3843 19.2 17.1 15.8 700 41 58e1 75.5 227
MAX 72 56 25 is 17 1,900 2,000 20T 358 525
MIN 15 24 16 15 15 227 11e 17 i 69
CFSM .23 27 .14 ol2 ol 5400 2.97 42 «54 l.62
Ine 27 47 «32 .16 «13 13 5.76 3.31 48 .62 1.81
CAL YR 19633 TUTAL 30,532.2 MEAN 83.6 MAX 880 MIN 1.7 CFSM 60 IN 8.1l
WAT YR 19643 TUTAL 69,635 MEAN 190 MAX 2,800 MIN 11 CFSM 1.306 IN 18450
DISCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1964 TU SEPTEMBER 1965
vaAY OCV. NOV. DEC. JANe FEB. MAR. APR« MAY JUNE JULY AUG. SEPT.
1 227 78 46 31 20 19 21 19940 188 144 55 20
s 254 78 45 31 20 19 22 1»580Q 170 271 53 18
3 216 17 44 30 20 19 23 Le520 164 259 44 16
4 136 7 44 30 19 20 24 1,240 176 195 39 15
5 176 76 43 30 19 20 25 1,620 259 152 31 15
& 161 16 43 29 19 20 30 924 753 11 36 19
7 158 72 42 29 18 20 35 934 115 83 80 29
L] 16l 70 42 29 18 21 45 867 630 82 82 26
9 146 68 43 28 18 21 70 a58 487 75 64 23
i 134 68 43 28 18 21 140 762 376 62 50 20
11 126 a8 42 27 18 22 300 620 271 53 41 18
12 121 106 42 27 18 22 360 487 221 45 33 20
13 115 106 40 26 17 22 330 3%4 180 59 28 30
L4 110 98 39 26 17 23 300 333 158 51 24 61
15 104 92 38 26 17 22 340 525 134 44 23 291
io 100 80 38 25 17 22 360 772 115 44 18 208
i7 95 70 37 25 17 22 430 791 100 62 17 196
18 92 60 37 25 17 22 534 1+090 :13 92 16 173
a9 Ba 55 36 24 17 22 668 962 88 92 16 155
20 83 52 36 24 17 2 8o 677 161 75 16 136
21 90 51 35 24 17 22 B48 T44 152 65 16 134
e 92 50 35 23 17 22 981 668 126 58 15 le7
23 92 50 34 23 17 22 972 506 113 49 13 146
24 86 50 34 23 17 21 943 412 97 40 13 121
é> 85 49 33 22 18 21 952 385 83 32 13 104
1) 83 48 33 22 18 21 14100 358 72 27 13 90
27 83 48 32 a2 18 21 1,240 319 244 22 14 77
28 83 47 32 21 18 21 14260 284 385 18 13 T4
29 82 47 32 21 - 21 12700 243 232 14 14 87
30 80 46 32 21 ———— 21 2+380 216 170 19 17 582
31 78 ————— 31 20 ——— 21 —— 200 -——— 41 26 ——
TuTAL 3,795 2,033 1,183 792 501 655 174119 22,631 7i112 22445 933 3,071
MeaN 122 67.8 38.2 25.5 17.9 21.1 571 730 2317 78.9 3041 102
MAX 254 106 46 31 20 23 29380 L1940 753 277 82 582
Min 78 46 31 20 17 19 21 200 72 1é 13 15
CrSM «87 48 27 «18 13 .15 4.08 5.21 1.69 5% 21 73
INe 1.01 54 <31 .21 .13 .17 4455 6401 1.89 .65 25 «82
LAL Yk 19643 TOTAL 724655 MEAN 199 MAX 24800 MIN 11 CFSM 1.42 IN 19.30
WAT YR 19053 TOTAL 62,4270 MEAN 171 MAX 2,380 MIN 13 CFSM 1.22 IN 16.54

Note.--No gage-height record Apr. 12-16.



Location. --Lat 47°31'25",

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0155. Second Creek near Aurora, Minn.

long 92°11'35",

downstream from First Creek, 0.4 mile upstream from mouth, and ?.1 miles east of Aurora.

Drainage ares.--26.3 sq mi.
Records avallable.--March 1955 to September 1965.

.t

--Water-stage recorder.
evels by Erie Mining Company).

discharge.--10 years, 17.3 cfs.

Datum of gage is 1,410.36 ft above mean sea level, datum of 1929

Extremes. --Meximums and minimums (discharge in cublc feet per second, gage helght

in feet).

Annual maximum discharge (*) and peak discharge ebove base (60 cfs), water years 1961-65

21

in SWt sec.12, T.58 N., R.15 W., on left bank 0.1 mile

e
Date Time |Discharge hgigte\t Date Time |Discharge hgiif,: Date Time [Discharge he?:ht
Apr. 22, 1961 | 0300 * 213 5.64 || July 10, 1962 | 0900 78 4,46 June 24, 1964 | 0300 * 101 4.67
May 18, 1961 | 1430 103 4.72 Sept. 9, 1964 | 0700 60 4.21
Sept.ll, 1961 | 0600 120 4.87 || Mar. 25, 1963 - - -
Apr. 4, 1963 | 0930 * 194 5.83|f Apr. 9, 1885 - - a 5.60
Apr. 28, 1962 | 2100 74 4.42 Apr. 21, 1965| 2100 * 84 4.53
May 15, 1862 | 1100 75 4.42 | Apr. 22, 1964 | 0400 61 4.22 May 18, 1965 | 0600 72 4.40
May 24, 1962 | 0800 * 99 4.67 || May 7, 1964 | 0300 93 4.58)) May 21, 1985 1500 75 4.43
June 8, 1865 | 1000 74 4.42
Sept.30, 1965 2100, 77| 4.48
a Backwater from ice.
Annual minimum discharge, water years 1981-85
Water year Date Discharge | Gage height ||Water year Date Discharge | Gage height
1961 Dec. 23-28, 1960 a 2.2 b 3.12 1964 Feb. 12, 1864 4.4 3.26
1962 Feb. 7-10, 1962 a 2.2 c 3.16 1965 Jan. 17-19, 1965 a 6.7 e 3.39
1963 Jan. 26 to Feb. 4 a 1.5 d 3.10
& Minimum daily.
b Occurred Dec. 24, 19860,
¢ Occurred Jan. 19, 20, Feb. 8, 1982.
d Occurred Feb. 2, 3, 4 1963.
e Occurred Mar, 25 1965,
1955-65: Maximum discharge, 213 cfs Apr. 22, 1961; maxlmum gage height, 5.75 ft Mar. 28, 1957

(backwater from ice); minimum daily discharge, 1.5 cfs Jan.
height, 3.10 ft Feb. 2, 3, 4, 1963.

Remarks.--Records good except those for winter periods,

26 to Feb.

which are fair.

4, 1963; minimum gage

Records of chemical enalyses

for the water years 1961-64 and of water temperatures for the water years 1961-63 are published

in reports of the Geological Survey.

DISCHARGEy IN CUBLIC FEET PER SECUNDsy WATER YEAR OCTUBER 1960 TU SEPTEMBER 1961
vay ocT. NUV. DEC. JAN. Ft8a MAR. APR .+ MAY JUNE JuLy AllGo SEPT.
i L2 12 7.3 2.4 2.4 3.7 33 33 24 6.6 9.2 8.2
< 11 12 8.2 2.4 2.4 3.8 32 30 30 5.9 11 14
3 1 1w Beb 2.5 245 3.9 30 27 33 Te6 12 10
“ 9.8 12 9.3 245 245 3.9 28 25 30 7.1 11 9.8
5 12 14 10 2.5 2.8 3¢9 26 22 27 5.0 9.2 8.8
b 12 12 10 2.5 2.6 3.8 2% 28 24 %.8 8.8 12
7 10 10 Ge4 2eb 2.8 3.8 22 34 21 L2 T.l 14
8 9.8 9.8 Ba7 2.0 2.8 3.7 20 38 21 Tel 609 14
9 6.6 B2 9.5 246 2.9 3.7 18 38 20 6ot 7.9 16
10 4e8 7.6 9.7 2.6 2.9 3.7 17 37 19 9e2 Teb 48
14 4.0 9.2 9.0 2.7 2.9 3.7 le 35 14 15 6e% 100
1e¢ 442 9.5 848 2.7 Ze9 3.7 16 31 14 14 SeT 82
13 6e% a2 8.8 2.7 2.9 3.8 16 32 17 13 5.0 96
14 7.1 962 a8 2.7 2.8 4.2 17 49 16 13 40 93
15 6ot 9e8 840 2.7 2.8 4o 18 95 14 14 3.6 86
le 4.8 10 68 2.7 2.8 5.0 20 100 13 15 3.6 3
a7 Got Pl 5.5 2.7 2.8 S5e4 22 93 13 11 3.8 60
is 5.9 7.9 4e6 2.6 2.9 be2 31 75 11 12 40 48
19 549 Tes 3.6 2.6 3.1 7.0 56 59 8.5 22 3.6 4l
20 5.2 6.7 3.0 2.6 3.3 8.0 9T 48 9.2 17 4.2 34
21 4.2 7.6 2.6 2.6 3.6 9.2 192 40 10 14 3.6 33
22 Tel T4 2.4 2.5 3.8 1l 198 34 9.8 14 3.2 30
23 7.9 7.0 2e2 2.5 4.0 13 155 30 95 14 5.7 217
24 T.4 be4 242 24 4.0 17 119 30 98 18 6.6 24
25 7.9 b4 2. 2.4 4.0 22 92 30 8s 18 5.9 22
20 845 Te4 2.3 27 73 26 18 5.0 21
27 7.6 Be5 Ze3 30 59 25 15 4a8 20
28 T.6 8.7 2.3 ELY 49 21 14 5.2 18
29 Be2 8¢5 2.3 35 42 18 12 6ot 17
30 12 7+9 2.3 36 37 17 11 beb 17
31 12 243 35 ——— 16 9.2 5e9| wwm—e——
TUTAL 24247 271.5 T78.1 86e4 358.7 12575 Le2l6 369.3 193.5| 19096.3
MEAN T.83 9.05 2.52 3.09 11.6 52.5 39.2 11.9 624 36.6
MAX 12 14 2.7 4el) 36 198 100 22 1z 100
MIN 4.0 6at% 2.3 2e4 3.7 16 16 %e8 3.2 Be2
CFSM «30 <34 .10 .12 o 2.00 Ll.4s 45 24 1.39
INe 3% 38 wll .12 «51 2423 l.72 52 «27 1.55
CAL Yk 19603 TUTAL 6,324.0 MEAN 17.3 MAX 123 MIN 2.2 CFSM .66 IN 8.94
WAT YR 19613 TUTAL 6s136.% MEAN 16.8 MAX 198 MIN 2.2 CFSM .64 1N 8.68
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STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0155. Second Creek near Aurora, Minn.--Continued

DISCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1961 TD SEPTEMBER 1962

vay | oCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 17 15 9.2 4.6 2.3 2.7 15 68 37 19 25 13
2 17 18 9.6 %7 243 2.8 13 57 33 17 21 12
3 19 24 9.2 5.1 2.3 3.0 12 49 30 17 22 10
4 17 24 10 4.6 2.3 3.2 10 44 30 17 20 1
) 16 23 10 4.3 2.3 3.5 10 37 35 17 20 10
0 16 21 10 440 2.3 4.1 1L 34 33 16 30 8.9
7 15 20 9.6 3.8 2.2 4eb 12 32 30 34 30 8.0
8 14 18 8.9 3.6 2.2 Sel 12 32 28 66 31 3.0
9 13 16 8.2 3.5 2.2 5.5 12 33 26 3 30 9.6
10 13 14 7.8 3.4 2.2 5.9 12 33 24 76 25 12
1 17 14 7.3 3.3 2.3 6e2 12 33 37 66 26 16
12 18 15 7.0 3.3 2.3 6.6 16 52 34 55 29 17
13 22 14 6.7 3.3 2.4 1.2 14 58 30 45 28 17
14 22 14 6a4 3.2 246 T.5 1 60 30 34 27 16
15 22 17 6.0 3.0 2.4 8.0 9.9 T 217 27 24 13
16 22 18 5.8 2.9 2.4 8.6 9.9 69 29 24 21 10
17 22 18 5.3 2.8 244 9.6 10 64 29 24 21 9.2
18 20 17 5.1 2.6 2.4 11 14 56 26 21 19 8.6
19 17 15 4a9 2.5 2.4 15 16 61 26 19 17 9.6
20 16 10 [ 1 2.5 2.5 16 17 66 24 25 le 10
<l 15 9.6 4e6 2.5 2.5 i7 20 60 21 23 15 11
22 13 9.6 4.5 2.5 2.5 16 19 64 24 22 14 10
23 14 9.9 4.5 2.5 2.5 16 21 90 23 28 14 8.9
24 16 9.9 4.5 2.5 2.5 15 22 98 21 34 15 10
25 17 10 4.4 2.5 2.5 14 22 90 20 37 15 9.6
26 15 4o 2.5 14 75 37 13 10
27 14 44 2.5 15 60 33 13 13
28 14 [} 2.5 18 49 28 13 12
29 12 4.5 2.5 20 41 24 13 13
30 13 4.5 2.4 19 38 27 12 9.6
31 16 4.5 2.4 17 40 25 12
TutaL S14| 437.9|  201.0 98.3 66,6  317.1 1,714 815 1,010 631|  336.0
HEAN 1646 14.6 6248 3.17 2.38 10.2 5543 27.2 32.6 2044 11.2
HAX 22 24 10 5.1 2.6 20 98 37 76 31 17
MIN 12 8.0 4ot 2.4 2o 2.7 32 20 16 i 8.0
CFSH .63 .56 .25 .12 .09 <39 2.10 1.03 1.24 .77 .43
iNe .73 .62 .28 .14 .09 .45 2.42 1.15 1.43 .89 .48
CAL YK 19613 TOTAL 6,591.7 MEAN 1841 MAX 198 HIN 2.3 CFSM .69  IN 9.32
WAT YR 19623 TOTAL 64773.7 MEAN 18.6 MAX 98 MIN 2.2 CFSM o71  IN 9.58
OISCHAKGE, IN CUBIC FEEV PER SECONDs WATER YEAR UCTUBER 1962 TD SEPTEMBER 1963
vAY | ocv. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLY AUG. SEPT.
1 8.9 6.7 6.7 3.1 1.5 2.0 55 15 23 15 11 12
2 9.6 7.2 6.7 3.2 1.5 2.0 96 15 24 16 10 12
3 u 6.7 6.7 3.9 1.5 2.0 104 16 24 16 10 8.9
4 9.6 6.7 6.6 5.4 1.5 2.0 138 16 22 15 9.2 8.9
5 8.3 6.7 6.5 6.2 1.6 2.0 92 14 21 13 1.7 8.3
o 7.5 6.7 6.3 6.4 1.6 2.1 66 13 19 12 7.2 8.0
7 6.7 6.7 6l 6o L7 2.1 49 16 17 10 6.2 8.0
8 7.0 6.7 5.8 6.2 1.7 2.2 39 24 17 8.6 5.9 7.5
3 7.2 6.7 5.4 4.2 1.7 2.5 33 21 16 8.0 6.2 7.5
10 7.0 6.7 5.1 3.2 1.8 2.5 28 21 26 8.3 5.4 7.0
11 9.2 6.7 4.8 2.8 1.8 2.7 24 18 30 9.2 5.4 1.5
12 %6 6.7 43 2.7 1.9 3.0 21 17 28 23 9.2 8.0
13 8.6 7.5 3.9 2.1 2.0 3.0 19 21 26 26 11 10
14 7.2 9.2 3.2 2.6 2.2 3.1 18 22 26 25 11 i1
1 6.4 9e0 3.2 2.6 2.3 EY 16 21 24 22 10 9.6
16 6.2 8.0 3.2 2.5 2.4 3.2 17 19 21 18 20 10
17 7.2 1.0 3.2 2.4 2.5 3.3 19 22 18 18 30 9.6
18 7.2 [ 3.2 2.3 2.5 3.5 17 24 17 17 34 12
19 13 6.7 3.2 2.1 2.5 3.8 18 25 21 17 33 15
20 16 6.7 3.2 1. 2.5 [ 18 24 19 16 30 14
21 13 6.5 3.2 1.8 2.4 5.0 17 24 18 15 26 13
22 10 6e1 3.2 1.7 2.4 5.4 le 24 16 13 24 12
23 9.2 5.9 3.2 1.6 2.3 6.0 17 22 13 12 24 12
24 9.9 5.4 3.1 1.6 2.2 20 15 20 13 10 21 13
25 8.3 4.9 3.1 1.6 2.1 ©0 14 19 1% 9.6 19 13
26 7.0 3.0 1.5 59 18 22 8.3 19 11
27 6.7 3.0 1.5 56 24 20 9.5 15 9.6
28 7.2 2.9 1.5 52 32 17 1L 13 9.9
29 7.2 2.8 1.5 47 33 14 12 12 10
30 7.2 2.8 1.5 46 28 14 13 12 9.9
31 6.7| — 3.0 1.5 47 25 ——- 13 11 —
TUTAL|  265.8| 199.4| 130.6 90.1 56.2| 457.9| 1,049 653 600  439.5| 468.4| 308.2
MEAN 8.57 6,65 4.21 2.91 2.01 14.8 35.0 2l.1 20.0 1402 15.1 10.3
MAX 16 9.6 6.7 6.4 2.5 60 138 33 30 26 34 15
Aln 6.2 4.9 2.8 1.5 1.5 2.0 14 13 13 8.0 5.4 7.0
CFSH .33 .25 .6 11 .08 .56 1.33 .80 .76 o54 57 .39
INe .38 .28 .18 .13 .08 .65 1.48 »92 -85 <62 <66 <44
.
CAL YK 19628 TOTAL 6421646 MEAN 17.0 MAX 98 MIN 2.2 CFSM .65  IN B.79
WAT YR 19633 TITAL 4,718.5 MEAN 12.9 MAX 138 MIN 1.5 CFSM +49  IN 6.67




STREAMS TRIBUTARY TO LAKE SUPERIOR 23
4-0155. Second Creek near Aurora, Minn.--Continued
DESCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1963 TO SEPTEMBER 1964
VAY acr. NOV. DEC. JAN. FE8. MAR. APR. MAY JUNE JuLy AUG. SEPT.
i 8.9 7.5 8.0 7.6 5.8 7.2 842 50 18 44 Be8 30
2 8.3 8.3 7.7 7.6 5.6 1.3 9.5 46 17 36 8.4 26
3 7.5 8.3 7.8 7.6 5.4 T4 11 %2 11 30 8.8 26
4 7.5 8.3 8.0 7.8 5.2 7.4 10 44 17 28 9.1 27
> 6.4 1.7 8.2 8.0 5.l 7.4 9.8 49 17 26 8ol 25
° 6.2 6.7 8.9 8.2 5.0 Te4 9.5 68 19 23 7.8 25
7 7.2 6.2 9.2 8e4 4.9 7.5 9.4 90 27 22 Te5 I3
8 8.0 6.4 10 845 4o 7.6 it (14 37 25 7.2 56
] 7.5 6.7 11 8.6 4.7 7.8 13 79 45 25 7.5 59
10 6.2 7.2 1 8.6 4.6 8.0 16 68 44 28 8.8 55
R
11 7.0 7.5 10 8.5 4.6 8.1 20 56 38 25 12 L34
12 10 8.3 9.6 8.4 406 8.3 28 49 32 22 13 38
i3 9.2 9.9 9.0 8.3 4.6 8.4 41 42 26 19 14 31
14 8.6 9.2 8.5 8.2 4.6 846 39 36 25 18 14 27
15 9.6 9.6 8.2 8.1 4.0 8.6 36 30 23 17 13 29
16 15 9.9 8.1 8.0 46 8.6 34 28 22 15 13 23
17 17 9.6 8.0 7.9 4.7 8.5 32 24 21 14 11 23
18 19 9.2 8.0 7.8 4.8 8.4 31 26 32 13 9.1 22
19 10 3.6 7.9 7.8 4.9 8.3 29 29 39 13 7.5 22
20 4.0 7.5 7.8 7.7 5.0 8.2 28 27 36 13 7.5 22
21 7.5 7.2 1.7 7.5 Sel 8.3 38 24 32 13 9.9 21
22 17 12 7.7 T.4 53 8.4 60 2% 28 14 14 20
23 17 13 T.7 7.3 5.5 8.5 %6 32 62 12 16 42
24 16 12 7.6 7.1 5.8 8.5 50 50 95 1 14 50
25 15 1 7.6 7.0 6.1 8.5 41 42 93 i1 14 50
20 13 10 1.6 6.8 s 8.3 36 34 84 11 13 53
21 12 10 1.5 6.6 8.1 34 28 66 11 12 49
23 12 9.5 T4 6.5 8.0 44 24 50 11 19 4%
29 9.9 9.2 T.4 6.3 7.8 51 22 38 10 23 39
30 8.0 8.5 1.5 6el 1.7 52 20 50 9.1 28 33
2l e 7.5 5.9 709 —mm—- 19| =———e 8.8 28 —
ToTAL 321.7 265,0 25841 23641 153.2 249.0 88T.4 1,289 14150 577.9 387.0 14061
HEAN 10.4 8.83 8.33 7.62 5.28 8.03 29.6 4l.6 38.3 1846 12.5 35.4
HAX 13 13 11 Ba6 7.l 8.6 60 90 95 44 28 59
N 6.2 6.2 Te4 5.9 4.6 1.2 8.2 19 17 8.8 Te2 20
CFSM +39 +34 .32 .29 .20 .31 1.12 1.58 1.46 o71 .47 1.3%
INe .45 «37 .36 .33 .22 .35 1.¢25 1.82 1.63 82 +55 1.50
CAL YR 19633 TUTAL 42967.5 MEAN 13.6 MAX 138 MIN 1.5 CFSM o52 IN 7.02
WAT YR 19643 TUTAL 65835.4 MEAN 18.7 MAX 95 MIN 4.6 CFSM .71 IN 9.67
DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR DCTUBER 1964 TO SEPTEMBER 1965
pay ueT. I NOV. ] DEC. JAN. FEB. MAR . APR. MaY JUNE JuLy AUG. SEPT.
1 30 23 12 7.5 Ted 9.1 9a 4 45 36 24 19 17
2 32 21 12 7.4 7.5 9.8 9.7 46 32 34 19 17
3 30 20 12 7.4 7.5 1 10 46 31 36 17 16
“ 29 19 12 7.4 1.6 12 12 42 34 33 16 15
> 27 20 11 7.3 1.8 13 15 40 43 29 16 18
6 24 20 11 7.3 8.0 13 18 39 57 25 16 17
7 23 17 11 7.3 8.3 13 21 40 64 23 17 20
4 24 ie 11 7.3 8.6 14 25 18 69 23 17 20
2 23 15 11 7.2 9.1 14 30 36 64 23 16 20
10 20 15 10 7.2 9.6 15 35 36 59 20 15 19
il 20 18 10 7.2 10 14 43 33 s1 21 13 18
12 20 20 10 7.2 1t 14 50 31 44 20 13 21
13 20 22 9.9 7.1 12 14 56 27 39 21 L2 27
14 19 21 9.6 7.1 12 13 60 26 36 18 12 32
15 2u 19 9.3 7.0 12 12 66 41 34 18 12 46
1o 23 17 9.1 6.8 13 11 o7 66 32 17 11 43
17 26 16 8.9 6.7 13 9.7 70 62 27 21 13 2
13 24 15 8.7 6.7 13 B.6 72 69 27 22 12 39
19 27 14 8.6 6.7 13 8.1 74 59 25 19 11 36
20 30 13 8.4 6.8 13 8.0 77 53 49 16 12 3
21 30 13 8.2 6.8 13 1.7 79 71 49 15 11 30
22 29 13 8.1 6.8 13 1.6 76 69 44 14 10 34
23 30 12 8.0 6.8 12 7.5 76 61 41 15 10 40
24 26 12 8.0 6.9 12 T.4 67 57 37 16 9.8 43
25 23 12 Tes 7.0 1 T.4 61 55 34 15 10 39
26 20 12 7.8 7.1 9.8 7.4 56 51 30 14 12 31
27 20 12 7.8 7.1 9.0 1.6 55 48 28 14 13 26
28 20 13 1.6 7.2 9.0 7.7 50 47 27 13 13 24
29 20 15 1.6 Ta2|  emmmee 7.9 48 4% 26 12 12 . 24
30 23 12 7.6 7.2| ———- 8.2 46 40 2% 17 13 58
31 25| mm———e 7.5 703 e Bab| ———e—e 36| wm———— 22 is e
TOTAL 757 487 291.5 220,0 292.2 321.3| 1e%34.1 1,454 1,193 630 417.8 863
MEAN 24.% 16.2 9.40 7.10 10.4 10.4 4T.8 4649 39.8 20.3 13.5 28.8
NAX 32 23 12 7.5 13 15 79 71 69 36 19 58
HIN 19 12 7.5 6.7 T.4 1.4 9.4 26 24 12 9.8 15
[ .93 .62 +36 .27 240 .39 1.82 1.78 1.51 .77 +51 1.09
IN. 1.07 «69 .4l .31 .4l .45 2.03 2.06 1.69 .89 -59 1.22
LAL YR 19643 TUTAL 7e526e1 MEAN 2046 MAX 95 MIN 4.6 CFSM .78 IN 10.64
WAT YR 1965: TUTAL 8436049 MEAN 22.9 MAX T9 MIN 6.7 CESM W87 IN 11.82
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4-0160. Partridge River near Aurora, Minn.
Location.--Lat 47°81'02", long 92°11'24", in SELSWE sec.12, T.58 N., R.15 W , on rigtt bank at up-

axg side of highway bridge, 1,000 ft downstream from Second Creek, 2% miles east of Aurora,

and 27 miles upstream from mouth.

Drainage area.--156 sq mi.
Records avallable.--August 1942 to September 1965.
Gage.--Water-stage recorder. Datum of gage ls 1,402.30 ft above mean sea level, datrm of 1929,
ug. 5, 1942, to Aug. 25, 1944, staff gage end Aug. 26, 1944 to July 1, 1956, water-stage re-
corder at sife 45 ft downstresm at same datum.

Average discharge.--23 years, 120 cfs (adjusted for storage and diversion).

Extremes. --Maximum and minimum discharges for the water years 1961-65 are contained in the follow-

ng table:
Maximum Minimum
water Discharge Gage height Discharge Gage helght
year Date (cfs) a%feet Date (cfs) feet)
1961 May 18, 1961 694 4.5¢ }Jan. 30, 31, 1961 2.2 1.03
1962 July 12, 1962 680 4.80 |Feb. 9, 10, 1962 a 7.4 b 1.33
1963 Apr. 3, 1963 252 3.58 |Feb. 28, Mar. 1-3 a 3.1 c .88
1964 June 27, 1964 1,420 5.65 |Feb. 23, 1964 7.7 l.22
1965 May 21, 1985 | 675 4.59 {Jan. 28, 1965 a 13 1.59

2 Minimum daily.

b Occurred during pericd Jan. 17 to Feb. 2, Feb. 7 to Mar. 5.
¢ Occurred Mar. 2, 1963.

d Occurred during period Feb. 24 to Apr. 4, 1965.

1942-65: Maximum discharge, 3,230 cfs May 10, 1950 (gage height, 7.86 ft); minimum, 2.2 cfs
Jan. 30, 31, 1961; minimum gage heig’xt 0.88 ft Mar. 2, 1963

Remarks.--Records good except those during winter periods and periocds of no gage-height record,
ch are falr. TFlow regulated at times by storage in off-channel Partridge Reservoir, formerly
known as Whitewater Lake. Reservolr formed from lake by levees around marsh areas and natural
outlet. Available capacity, 20,000 acre-ft between elevations 1,410 ft (natural lake level) and
1,440 ft. Storage began Apr. 9, 1955, Storage in reservolr obtained from Colby Lake during
periods of high flow; release from storage returned to Colby Lake to maintain lake elevation
during diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some seepage losses
from reservoir bypass station. Records of chemical analyses for the water years 1961-65 and of
water temperatures for the water years 1961-63 are published in reports of the Geological Survey.

Revisions (water years).--WSP 974: 1942, WSP 1307; 1943(M).

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1960 TD SEPTEMBER 1961

vaY | ocr. NOV. DEC. JAN. FEte MAR. APR. Hay JUNE JuLyY AUG. SEPT.
1 16 21 19 5.5 2.3 3.8 36 138 92 22 22 12
2 16 27 18 5.3 2.3 4.6 32 122 105 19 24 21
3 15 27 17 Y 2.4 4.9 30 110 130 19 26 20
4 15 23 17 5.0 2.4 3.7 29 102 115 8 24 18
5 17 30 17 5.0 2.4 3.7 29 97 112 14 22 17
6 18 29 16 5.0 2.4 3.7 28 102 113 12 20 23
7 e 29 15 4.7 2.5 3.7 28 145 100 13 18 25
8 15 30 14 4.5 2.5 3.8 27 180 92 13 17 26
9 1o 29 14 4.2 2.5 4t 26 195 82 11 19 28
I 6.4 29 14 4a2 2.5 44 26 205 72 17 19 74
11 4.9 29 14 4.2 2.5 3.2 23 202 60 26 18 154
12 5.7 30 13 4.0 2.4 2.9 24 192 56 24 16 130
13 14 29 12 3.8 2.3 3.0 24 183 54 26 15 144
14 15 28 11 3.8 2.6 4t 26 238 51 25 13 136
1 13 27 1 3.8 2.7 5.7 30 368 50 25 11 128
1o 10 27 1 3.8 2.7 6.6 32 504 48 27 9.4 118
17 6.7 26 10 3.6 2.7 7.2 32 615 45 23 8.7 96
18 11 25 9.5 3.4 3.0 5.9 40 682 40 22 10 80
1y 12 25 9.2 3.2 3.0 8.7 63 670 35 33 7.5 19
<0 1 24 8.7 3.1 3.1 1 115 576 34 28 7.8 63
21 9e4 24 8.3 3.0 3.2 16 300 495 36 27 649 65
22 15 23 747 2.8 5.3 18 294 4L 35 25 6.2 57
23 17 22 7.5 2.7 8.1 21 189 319 34 26 9.0 53
24 15 22 7.2 2.6 8.1 25 136 263 32 30 11 49
25 18 21 7.0 2.5 8.2 34 103 221 30 30 9.7 49
<o 20 21 6.7 2.4 42 103 174 28 30 7.5 46
27 18 21 6.5 244 48 130 150 238 27 6e4 45
28 18 21 6.3 2.3 45 16 120 26 26 et 43
29 20 21 6.0 2.3 49 176 105 25 26 13 41
30 25 20 548 2.3 45 160 96 23 25 13 42
31 27 | - 5.7 2.3 40 ————e 88| —=—m—m— 23 il —
TutaL 452.1 771 345.1 112.8 106.9|  482.3 21450 84074 14783 712|  430.5 1,888
AEAN 14.6 25.7 1lel 3.04 3.82 15.6 81.7 260 59.4 23.0 13.9 62.9
MAX 21 30 19 5.5 8.2 49 300 682 130 33 26 154
Min 4.9 20 5.7 2.3 2.3 2.9 23 84 23 11 6.2 12
MEAN# 14,4 25.5 10.9 4400 4452 27.4 263 290 78,6 23.2 13.9 150
CFSM# .08 .16 .07 .03 .03 .18 1,69 1.87 .49 .15 .09 .96
IN.# .11 .18 .08 .03 .03 .20 1.89 2.16 .55 W17 .10 1.07
CAL YR 19603 TOTAL 24s613.3 MEAN 67.2 MAX BO9 MIN 4.9  MEAN$ 8243 CFSM$ o527 IN$ 7,17
WAT YR 196l: TOTAL 174607,T MEAN 48.2 MAX 682 MIN 2.3 MEAN® 75.5 CFSMé .48 IN# 6,58

+ Adjusted for change in contents in Partridge Reservoir and diversion to iron-ore processirg plant; adjustment

figures furnished by Erie Mining Co.
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4-0160. Partridge River near Aurora, Minn.--Continued
DISCHARGE, IN CUBIC FEEF PER SECOND, WATER YEAR UCTOBER 1961 TU SEPTEMBER 1962

DAY ocT. NOV. DEC. JANe FEB. MAR. APR . MAY JUNE JuLy AUG. SEPT.
i 40 40 38 17 8.9 8.0 37 93 312 69 172 52
< 40 45 38 16 9.1 8.3 34 80 296 65 157 49
3 45 58 34 16 9.0 Ba5 34 69 215 63 141 47
* 45 57 39 16 8e3 8.9 35 60 261 58 120 45
5 40 43 38 15 Te8 9.2 35 56 247 55 11t 43
o 43 50 37 15 7.7 9.6 37 58 228 50 130 41
7 42 56 36 14 7.6 9.7 39 69 212 L3 i%6 39
3 36 39 35 14 7.5 10 41 84 194 185 183 40
9 39 41 34 14 T4 v 38 9q 175 283 210 45
i 4u 47 33 14 Tet 10 37 111 159 369 205 50
11 46 50 32 13 7.5 10 41 123 170 605 201 55
e “3 39 30 13 7.6 11 44 174 159 665 192 52
13 44 40 29 13 7.6 11 38 203 153 395 177 55
14 48 45 28 iz T.6 i 317 280 144 440 177 59
i5 52 53 27 12 7.6 12 37 396 125 302 177 50
16 44 56 25 1L T.6 13 39 465 117 244 150 44
17 43 4l 24 11 7.6 15 38 396 112 198 132 42
i 45 40 24 10 1.7 18 38 334 104 160 115 4L
1y 49 40 23 9.5 T.7 23 41 %30 97 133 93 39
0 44 38 23 9.2 7.7 28 46 460 92 132 85 39
21 38 37 22 30 38 465 87 120 74 38
22 40 36 22 31 33 490 76 118 66 36
22 42 is 22 30 35 575 85 130 69 33
24 45 34 22 28 38 025 87 157 66 37
<5 48 35 21 28 38 660 87 183 7 36
] 40 36 21 27 39 670 225 76 40
27 36 36 20 29 60 635 255 77 51
8 40 36 20 33 93 565 252 72 55
9 41 37 18 37 101 465 225 64 52
30 43 37 la 37 99 382 205 57 47
EYS 45 ———— 17 37 ————— 340 185 S5 —————
TUTAL 1s326 1,277 854 591.2 1+340 99911 49452 65810 3,826 19352
MEAN 42.8 42.6 2745 19.1 447 320 148 220 123 45.1
MAX 52 58 39 37 101 670 312 665 210 59
HMiN 36 34 17 8.0 33 56 73 50 55 33
MEAN$ 55.8 55.7 28.6 11.4 T.64 18.5 106 440 174 263 145 5447
CFSM# .36 +36 .18 .07 +05 W12 .68 2.82 1.12 1.69 .93 .35
IN# 241 .40 .21 .08 .05 J14 .76 3.25 1.25 1.95 1.07 +39

LAL YR 19613 TUTAL 19:696.5 MEAN 53.4 MAX 682 MIN 2.3 MEAN+ 83.0 CESM* .53 IN$ 7.22

WAT YR 1902: TOFAL 3243184 MEAN 88.5 MAX 670 MIN T.4% MEAN®+ 114 CFSMt .73 IN® 9.96

# Adjusted for change in contents in Partridge Reservolr and diversion to iron-ore processing

flgures furnished by Erie Mining Co.

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR GLTOBER 1962 TO SEPTEMBER 1963

plant; adjustment

vAY ocT. NOVe DEC. JAN. FEB. MAR. APK. HaY JUNE JuLY AlG. SEPT.
1 45 24 29 10 3.9 ENY 111 80 183 56 35 37
2 44 25 30 16 3.9 3.1 183 85 177 52 33 32
3 38 24 29 16 3.8 3.1 196 87 170 48 33 29
“ 38 23 28 17 3.8 3.2 153 87 164 46 31 28
5 38 24 28 18 3.7 3.3 132 89 157 43 30 27
o 37 24 27 18 3.7 3.3 106 87 148 40 28 26
7 35 25 27 i3 3.8 3.5 92 93 135 38 25 23
8 35 24 27 18 3,9 3.5 82 115 125 35 24 20
3 34 25 ¢6 16 4.0 3.6 73 uz 118 32 23 19
tu 33 24 24 15 3.9 3.7 78 125 135 31 22 18
1 34 25 22 12 3.8 3.9 65 126 148 33 27 18
12 34 25 22 12 3.7 48 62 125 162 52 34 19
13 31 26 22 11 3.8 5.2 57 132 177 54 35 19
la 29 29 21 11 4.2 5.0 57 133 181 57 34 20
15 29 29 21 i1 4.7 4.8 52 130 179 66 35 17
16 27 29 21 il 4e9 5.2 48 118 174 7 4l 18
17 27 28 21 10 4.8 6.4 57 120 141 82 59 17
18 26 28 21 8+6 4.7 6.3 53 125 137 73 65 22
19 29 28 20 6.8 4.5 6.6 52 132 141 61 68 24
20 31 28 20 6.2 4.3 6.8 49 139 133 55 67 24
2L 29 28 20 5.6 4al 6.8 59 142 133 52 64 22
22 217 28 20 5.3 3.8 7.5 62 148 125 50 60 21
23 26 28 139 5.1 3.6 9.8 59 144 112 43 57 22
e 26 27 18 .9 3.6 17 53 139 99 45 55 25
25 26 27 1y 4.7 3.5 58 54 133 93 40 53 26
26 24 27 18 4.5 75 61 126 97 37 51 24
27 24 28 17 44 82 60 132 85 4l 48 24
28 24 26 16 442 77 72 51 77 41 46 25
29 25 28 16 41 7 74 119 66 40 43 25
30 25 29 16 4.0 77 73 203 60 39 4l 25
3L 24| e 16 4.0 82 ————me 196 —————- 33 40| -——-—
TUTAL 954 795 680|  318.6 110.0 65445 20385  3,938{ 45032 11496 14307 696
HEAN 30.8 FI 21.9 10.3 3.93 21,1 79.5 121 134 48.3 42.2 23.2
MAX 45 29 30 18 4.9 82 196 203 183 82 68 37
M 24 23 16 4.0 3.1 3.1 48 80 60 31 22 17
MEANS 33.2 2643 22.5 9.9 3.87 21.8 204 152 150 50,6 4T.6 23.1
CFSM# W21 W17 J14 .06 .02 .14 1.31 .97 .96 .32 .30 .15
IN.# .25 W19 17 .07 .03 16 l.4e 1.12 1.07 #37 «35 «16
CAL YR 1962z TUTAL 31529044 MEAN 85.7  MAX 670 MIN 7.4  MEAN# 110 CESM# 71 INt 9,55
WAT YR 1963z TUTAL 17y366.1 MEAN 47.6  MAX 203 HIN 3.1 MEAN# 62.2 CESM# ,40 IN# 5.40

+ Adjusted for change in contents in Partridge Reservoir and diverslon to iron-ore processing plant; adjustment
figures furnished by Erie Mining Co.
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4-0160. Partridge Rlver near Aurora, Minn.--Continued

DISCHARGLE, IN CUBIC FEET PER SECDND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY OCTa NOV. DEC. JAN,. FEB. MAR. APR . MAY JUNE JuLy AUG. SEPT.
1 25 24 14 10 9.6 9.6 14 57 137 490 21 55
2 24 25 13 11 9.4 9.8 18 54 117 363 21 60
3 22 25 12 11 9.3 10 20 51 99 302 21 64
4 22 24 12 11 9.2 11 18 55 a5 247 20 55
5 19 23 12 12 9.1 11 17 63 73 201 18 62
3 19 22 15 13 9.0 11 18 106 69 1e4 18 69
7 19 22 15 i3 9.0 12 18 190 79 142 is 84
B 20 22 19 14 9.0 12 16 289 98 133 14 9
9 18 22 22 15 9.0 12 18 392 1is 120 14 117
i0 17 22 22 15 9.0 12 22 382 139 m 18 102
i1 17 22 20 i4 9.0 12 33 460 Ls0 98 22 82
12 20 22 17 L3 9.0 12 46 445 148 B4 22 70
i3 18 23 le 13 9.0 12 58 306 135 77 22 63
ie 17 23 13 13 9.0 13 50 280 123 63 22 56
1> 17 24 11 12 9.0 13 43 233 105 54 22 51
16 22 24 10 L2 8.8 13 45 187 99 48 20 5%
17 25 PE} 10 12 8.6 13 45 168 102 3} L9 52
18 26 23 9.7 L2 845 13 39 157 126 3¢ 17 48
19 20 22 9.5 12 8.3 13 34 146 159 38 16 4%
20 17 22 9.3 12 8.1 14 33 142 172 41 l6 49
2l 17 20 9.2 12 8.5 14 4l 133 187 41 20 51
22 30 32 9.1 12 8.3 14 65 126 190 41 24 53
23 29 28 9.0 11 7.9 15 59 135 286 41 25 82
24 29 23 9.0 11 d.8 15 52 194 560 35 24 83
25 27 26 9.0 11 9.8 14 43 252 848 3t 24 9
26 26 20 9.0 11 10 13 41 261 1270 28 22 102
27 26 23 9.2 1 10 i3 39 289 1¢370 28 22 102
28 27 22 9.2 10 10 12 54 264 10130 2 32 115
2y 27 17 9.6 10 9.6 12 63 233 836 21 36 125
30 26 le 9.8 10 = 13 61 201 655 21 44 133
3L 24 —— 10 10 i2 ——— 166 —— 21 46 e
TUuTAL 092 686 383.6 369 26l.8 385.4 1y123 62477 95665 34186 698 24281
MEAN 22.3 22.9 12.4 11.9 9.03 12.% 37.% 209 32 103 22.5 To.0
MaX 30 32 22 15 10 15 05 460 Ls370 49C 46 133
Min 17 le 9.0 10 7.9 9.6 14 5 69 21 14 4%
MEAN# 22.1 33.2 21.8 11.9 8493 12.3 120 303 351 111 22.3 137
CESME .14 .21 .14 .08 +06 .08 W77 1.94 2.25 +71 .14 .88
IN# 16 24 16 «09 06 09 86 2424 2.51 +82 .16 .98
CAL YR 19633 TOTFAL 16,698.7 MEAN 45.7 MAX 203 MIN 3.1 MEAN+ 61.6 CFSM% .40 IN# 5.35
WAT YH 19643 TUTAL 265207.8 MEAN 71.6 MAX 14370 MIN T.9 MEAN+ 96.0 CESM% .62 IN® B8.37

+ Adjusted for change in contents in Partridge Reservoir and diversion to iron-ore processing
figures furnished by Erie Mining Co.

DISCHARGE, IN CUBIC FEET

PER SECUND, WATER YEAR UCTUBER 1964 TO SEPTEMBER 1965

plant; adjustment

DAY 0CT. NOV. DEC. JAN FEB. MAR . APR o MaY JUNE JuLy AUG. SEPT.
1 139 59 32 23 15 17 16 530 250 97 38 20
2 144 54 31 23 15 17 17 530 215 96 36 20
3 144 50 31 22 15 18 17 535 194 T 36 20
4 142 47 30 22 16 18 17 520 201 9% 35 20
5 141 48 30 21 16 18 i8 392 220 94 34 23
o 135 50 29 20 17 i8 18 289 278 93 35 22
7 132 48 28 20 17 19 19 353 344 ar 37 26
8 120 46 28 19 18 19 21 366 425 82 37 26
9 114 45 28 19 18 19 25 363 460 kL 35 26
10 W4 4“6 29 i8 18 i9 30 344 470 n 33 25
i1 98 52 29 17 18 19 40 328 445 68 31 24
12 9% 52 23 17 19 20 50 302 332 (3% 30 28
i3 85 54 29 17 19 20 60 272 334 58 29 33
14 8 55 28 16 20 20 78 24% 269 54 27 42
15 T4 55 27 16 20 19 87 264 215 58 26 65
16 76 50 26 15 20 18 91 331 1712 55 25 78
17 17 46 26 15 20 18 96 401 150 58 27 106
18 73 42 26 15 20 AT 100 535 132 S5 24 133
19 73 42 25 15 20 16 105 600 122 53 22 146
20 16 43 25 14 19 16 1i0 630 144 54 20 132
21 T2 42 25 Le 19 16 118 665 53 20 109
22 70 “2 25 14 18 15 130 645 52 19 88
23 71 4L 24 14 18 15 175 625 52 13 76
24 63 39 24 14 17 15 233 605 51 17 a9
25 60 a7 24 14 17 15 420 565 “8 17 88
20 55 24 L4 is 585 500 45 18 70
47 55 23 14 15 580 430 42 19 68
28 52 23 i3 15 565 376 3¢ L9 66
29 51 23 14 16 540 337 37 i7 64
EY 55 23 14 16 540 308 4% 19 104
31 59 23 L4 i6 ——— 272 42 20 ———
TuTaL 2,782 827 517 500 534 49901 13,457 64598 1y 960 820 1+837
MEAN 89. 2647 16.7 17.9 17.2 163 434 220 63.2 2645 61.2
MAX 144 32 23 20 20 585 865 470 97 38 146
MIN 51 23 13 15 i5 16 244 o3 37 17 20
MEAN+ 109 26.8 16.7 17.9 17.2 250 457 232 68.2 2604 85.5
CFSM+ .70 +17 »11 .12 »11 1.60 2.93 1.49 &4 17 «55
IN.# .81 -20 .12 .12 +13 1.78 3.38 1.66 «5C .19 »61
CAL YR 1964: TUTAL 29,413.2 MEAN BO.4 MAX 1,370 MIN 7.9 MEAN+ B89.5 CESM# .57 IN¥ 9,16
WAT YR 19653 TUTAL 36,091 MEAN 98.9 MAX 665 MIN 13 MEAN# 111 CFSM: .71 INE 9.84

+ Adjusted for change in contents in Partridge Reservoir and diversion toc iron-ore processing plant; adjustment
figures furnished by Erie Mining Co.
Note.--No gage-height record Feb. 24 to Apr. 4,
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4-0165. St. Louls River near Aurora, Minn.

Location.--Lat 47°29'30", long 92°14'20", in SWi sec.22, T.58 N., R.15 W., on left bank at upstream

side of highway bridge, three-quarters of a mile
south of Aurora.

Drainage area.--312 sq mi.
Records available,--fugust 1942 to September 1965.

Gage.--Water-stage recorder.

downstream from Partridge River and 1% miles

Datum of gage 1s 1,371.24 ft above mean sea level, datum of 1929.

ior to Aug. 26, 1944, chain gage at same site and datum.

Average discharge.--23 years, 231 cfs (adjusted for

storage and diversion).

Extremes. --Maximum and minimum discharges for the water years 1961-65 are contained in the following
5t

Water Maximum Minimum
ear Discharge Gage helght Discharge Gage helght
4 Date (sfa) et Date {ote) ffeet)
1961 Apr. 22, 1961 1,070 3.80 | Jan. 26 to Feb. 3 a 10 b 0.56
1962 May 25, 1962 1,270 4.09 Feb, 7-11, 1962 a 22 c .88
1963 Apr. 3, 1963 721 3.20 | Jan. 31 to Feb. S a l4 d .70
1964 June 27, 1964 2,080 5.10 | Mar. 28 to Apr. 1 a 21 e .86
1965 May 21, 1965 1,180 3.92 | Feb. 27, 1965 a 32 f .96

& Minimum daily.

Occurred Aug. 28, 1961,

Occurred during period Feb, 8-15, 1962.
Occurred Feb. 11, 12, 1963.

Occurred Oct. 21, 1963.

Occurred Aug. 29, 30, 19865.

942-65:

1
Oct. 2, 3, 1948 (gage height, 0,30 ft).

Maximum discharge, 5,380 cfs May 14,

1950 (gage helght, 8.37 ft); minimm 4.0 ofs

Remarks.--Records good except those for perliod of no gage-height record and those for winter periods,

are fair,
of the Geological Survey.
formerly known as Whitewater Lake.
natural outlet.

level) and 1,440 ft. Storage began Apr. 9, 1955.

Records of chemical analyses for the water yesars 1961-65 are published in reports
Flow regulated at times by storage in off-channel Partridge Reservoir,
Reservolr formed from lake by levees around marsh areas and
Availgble capacity 20,000 acre-ft between elevations 1,410 £t (natural lake

Storage in reservoir obtained from Colby Lake

during periods of high flow; release from storage returned to Colby Lake to maintain lake eleva-

tions during diversion for iron-ore processing.
lossee from reservoir enter above station.

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

Diversion began Feb. 7, 1956. Some seepage

DISCHARGE» LN CUBIC FEET PER SECOUNDs WATER YEAR DCTUBER 1960 TO SEPTEMBER 1961
vay UCT. NOV ., DEC. JAN. FEB. MAR. APR« HAY JUNE JuLy AUG. SEPT.
L 34 43 43 i7 10 19 165 595 279 54 38 25
2 33 43 42 17 10 18 147 539 279 49 40 37
3 32 43 %2 17 10 18 131 445 293 46 45 29
4 32 44 41 16 11 17 115 420 275 44 42 25
5 32 438 41 16 11 17 105 408 251 42 31 25
6 32 49 40 16 11 17 102 4le 238 38 34 34
7 31 49 39 15 11 le 99 450 216 37 31 33
8 30 51 38 15 11 16 101 462 201 35 29 32
9 28 53 37 15 12 16 98 462 184 34 32 34
0 25 5¢ 36 15 12 16 93 462 169 38 53 109
i1 23 55 35 15 12 16 89 462 149 48 34 210
12 24 56 33 15 12 16 B9 445 166 46 30 147
13 34 56 3z 14 12 17 90 44l 193 52 26 176
14 32 56 31 14 12 18 92 530 241 49 24 169
15 32 56 29 14 12 19 99 773 225 52 23 159
16 28 57 28 14 13 21 113 926 193 56 21 147
17 a7 56 21 i3 13 22 17 1,000 164 48 21 135
id 26 58 26 13 13 24 159 1,030 141 44 22 127
19 28 56 25 i3 14 27 3i2 993 120 65 20 122
20 28 55 24 12 14 29 498 898 107 52 19 110
21 27 55 23 iz 15 32 845 810 104 48 19 i3
22 28 54 22 11 16 36 1,030 727 98 44 18 104
23 32 52 21 11 17 41 803 633 90 43 19 98
2% 20 51 2L 11 18 48 624 572 86 50 20 92
25 a2 50 20 11 19 62 530 511 78 49 29, 88
20 35 20 10 20 B85 489 458 T4 47 19 85
21 34 20 1o 20 132 534 412 69 45 18 80
a8 33 19 10 19 170 668 367 65 42 19 76
29 33 19 10 ——— 195 692 331 61 40 24 75
30 40 18 10 — 205 633 305 57 42 23 T4
31 43 18 10 —— 190 ——— 279 — 41 22
TUTAL 958 910 412 380 14575 99662 174562 49866 19420 842 2,770
MEAN 30.9 2944 13.3 13.6 50 322 567 16 45.8 27.2 92.3
MAX 43 43 17 20 205 1,030 1,030 293 o5 53 210
MIN 2 18 10 10 16 49 2719 57 34 18 25
MEAN#+ 30.7 29.2 13.7 14.3 62.6 503 598 181 460 27.2 179
CFSM# .10 09 <04 +05 »20 1.61 1.92 +58 «15 09 57
INo¥ .11 «11 «05 405 .23 1.80 2.21 «65 W17 «10 b4
CAL YK 19603 TUTAL 57,620 MEAN 157 MAX 1,330 MIN 1B MEAN+ 172 CESM# .55 INE 7.54
WAT YR 19613 TOTAL 42,882 MEAN 117 MAX 1,030 MIN 10 MEAN* 144 CFSM% .46 IN# 6430

* Adjusted for change in contents in Partridge Reservoi:
figures furnished by Erie Mining Company.

r and diversion to iron-ore processing plant; adjustment
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STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0165. St. Louls River near Aurora, Minn.--Continued

DISCHARGEsy IN CUBIC FEET PER SECOND, WATER YEAR UCTUBER 1961 Tu SEPTEMBER 1962

vAY ucr. NOV. VEC. JAN. FEB. MAR . APR. MAY JUNE JuLy AUG. SEPT.
i 71 65 60 40 23 23 69 412 732 248 295 140
2 66 77 59 40 43 24 64 401 672 215 273 132
3 17 94 59 40 23 25 63 398 615 209 252 127
4 77 92 60 39 2% 26 6% 387 580 199 229 121
5 68 77 60 37 23 27 64 378 551 188 215 118
L3 69 8l 59 36 23 27 68 368 508 172 261 109
7 70 93 58 36 22 28 71 361 467 234 2719 104
E) 6l 83 57 35 22 28 14 374 430 345 317 lol
v 63 80 56 35 22 29 75 381 394 434 342 114
10 65 86 54 35 22 30 Te 391 371 508 342 129
11 81 89 54 35 22 30 12 391 384 694 351 132
iz 17 80 53 35 23 30 75 480 378 170 355 132
13 78 77 52 35 24 31 71 570 368 7l6 348 134
i4 80 82 51 35 24 3L 65 641 342 595 345 136
15 86 89 49 34 25 32 64 775 310 459 329 129
16 80 93 48 33 25 33 65 836 289 398 304 118
17 T4 82 47 32 25 34 68 808 276 361 279 106
is 76 74 46 32 25 36 69 694 258 317 258 112
i9 77 T2 46 31 24 39 14 797 249 286 234 107
20 75 71 46 31 24 41 8 863 234 307 212 104
21 63 70 46 30 24 42 78 93 223 317 193 101
2l 64 a8 46 30 24 42 al 960 223 317 176 100
23 70 67 45 29 24 43 84 14120 212 310 186 96
24 12 65 45 29 24 43 90 12230 212 326 181 114
25 80 63 44 28 24 45 9% 14260 209 351 178 104
26 71 62 43 28 47 96 1,220 215 EX4) 172 109
27 62 62 42 27 50 157 14150 212 387 167 118
28 65 6l 42 26 56 308 1,050 209 378 160 123
29 68 60 4L 25 65 391 9%2 234 384 154 119
30 70 60 41 24 71 4l2 858 223 339 146 114
31 70| =m———— 40 24 TL|  ==———e 802 ———— 310 144 ———
TUTAL 24226 22280 19549 1,006 658 14179 34176 22,211 10,580 L1ly445 T+675 34503
MEAN T71.8 76.0 50.0 32.5 23.5 3840 106 716 353 369 248 n7
MAX 86 94 60 40 25 71 412 15260 132 770 355 140
MiN 61 60 40 24 22 23 63 361 209 1T2 144 96
MEAN# 8%.8 89.1 51.1 32.3 23.3 374 168 836 379 412 270 127
CFSM# $27 .29 o1 +10 «08 .12 54 2.68 1.21 1.32 «87 o4l
IN.# «31 +32 »19 12 08 «1% «60 3.09 1.35 1.52 +39 .45
CAL YR 19613 TUTAL 455544 MEAN 125 MAX 1,030 MIN 10 MEAN# 155 CFSM# ,50 IN¥ 6.72
WAT YK 1962: TOTAL 67,488 MEAN 185 MAX 1,260 MIN 22 MEAN# 211 CFSM% .68 IN# 9.16

4 Adjusted
figures furnished by Erie Mining Company.

for change in contents in Partridge Reservoir and diversion to iron-ore processing

plant; adjustment

OLSCHARGEs IN CUBIC FEET PER SECUND, WATEK YEAR OCTUBER 1962 TD SEPTEMBER 1963
UAY 118 % NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JUuLy AUG. SEPT.
1 107 66 62 34 14 15 4lé 231 345 165 86 102
2 107 68 63 34 14 15 541 226 342 148 B4 100
3 100 66 64 35 14 15 641 220 342 142 81 96
4 96 65 64 36 14 15 560 220 335 130 79 90
5 96 66 63 36 14 15 489 215 329 121 76 86
L3 96 66 62 36 15 16 384 212 310 116 71 85
7 94 69 6l 35 15 16 335 212 295 1c7 65 81
8 92 66 59 34 15 16 298 243 279 ic1 60 74
9 92 68 56 32 15 16 273 246 210 s7 58 70
iv 89y 66 53 30 15 16 276 258 307 $2 53 13
1 89 65 51 28 15 16 258 264 326 100 50 66
12 86 66 51 25 16 17 249 255 339 130 71 70
13 85 66 50 24 16 18 231 270 342 125 12 62
14 82 69 49 23 17 19 234 279 342 123 66 60
15 82 70 47 21 18 20 226 282 342 132 65 58
e 79 68 &7 20 19 21 223 273 342 136 89 60
17 76 65 46 20 20 23 229 279 310 148 100 58
18 T6 64 45 19 20 24 220 286 295 127 104 75
1% 76 64 45 19 19 27 223 2938 314 114 121 81
20 79 o4 45 19 19 29 220 304 314 114 129 T4
P 17 63 s 18 18 31 220 314 307 112 119 74
22 76 62 43 17 17 31 215 320 289 1C4 112 69
23 15 60 42 17 17 32 209 317 26} 98 107 69
4 7% 58 41 17 16 40 201 301 237 95 109 69
5 T2 58 40 16 16 65 196 289 223 4 111 71
26 71 58 38 16 150 201 276 231 90 109 68
rs 71 59 37 16 175 201 2To 212 g6 109 64
28 10 59 36 15 155 215 310 196 102 112 65
29 70 ou 35 15 150 229 348 178 96 111 64
30 70 60 36 15 190 226 378 162 94 111 63
31 69 ——— 34 14 330 ———— 364 ——— kx4 104 ——
TOTAL 24574 1,924 1,507 736 455 1,718 By 645 Bs572 Bs716 34541 29794 29189
MeAnN 83.0 6441 486 23.7 1643 5544 288 2717 291 114 90.1 73.0
uAX 107 70 6% 36 20 330 641 378 345 165 129 101
MiN 69 58 34 1% 14 15 196 212 162 s 50 58
MEAN# 85.4 63.9 49.2 23,3 1641 56,1 412 302 307 116 95.5 72.9
CFSM# .27 .20 .16 .08 .05 .18 1.32 .97 .98 .37 .31 .23
IN.# .32 23 .18 09 «05 .21 1.47 1.12 1.10 <43 «35 .26
CAL YR 19623 TOTAL 67,438 MEAN 185 MAX 15260 NIN 22 MEAN# 209 CESM# .67 IN* 9.07
WAT YR 19633 TOTAL 43,371 MEAN 119 MAX 641 MIN 14 MEAN+ 134 CESM% .43 IN+ 5,81

+ Adjusted
figures furnished by Erie Mining Company.

for change in contents in Partridge Reservoir and diversion to iron-ore processing

plant; adjustment



STREAMS TRIBUTARY TO LAKE SUPERIOR 29
4-0165. St. Louis River near Aurora, Minn.--Continued
DISCHARGEs KN CUBIC FEET PER SECUNDs WATER YEAR OCTUBER 1963 TU SEPTEMBER 1964
VAY OCT. NUV. DEC. JAN FEB. MAR . APK MAY JUNE JuLy A'lGe SEPT.
i 60 50 50 38 27 24 21 448 366 1,180 72 105
2 56 51 49 38 27 24 23 448 325 980 74 122
3 52 52 48 39 26 24 25 436 293 848 74 130
4 50 49 49 39 26 24 26 44 % 262 738 72 124
5 48 48 50 39 26 24 27 461 235 637 70 132
[ 44 47 52 40 26 24 27 565 219 551 62 149
1 44 45 S50 40 25 24 27 763 242 486 54 186
8 42 45 60 40 25 24 26 826 275 461 50 210
9 %1 47 63 40 25 24 25 898 304 409 49 248
el 40 46 64 40 24 24 26 838 318 306 57 255
i1 38 45 o3 40 24 24 31 865 318 325 66 232
iz 38 46 59 39 25 24 47 843 307 286 62 210
13 39 47 56 38 25 25 85 7168 282 248 59 202
14 37 48 53 37 25 25 140 666 265 222 58 188
L5 36 47 51 36 25 24 175 599 235 196 57 176
16 38 48 48 36 25 24 180 523 216 178 57 183
i7 43 48 46 35 26 24 175 473 219 162 52 178
1l 4% 47 44 35 26 24 161 457 286 149 49 166
19 42 L1 43 34 26 23 154 436 382 139 46 160
iy 37 44 42 34 26 23 144 412 416 139 46 164
23 38 44 40 33 25 23 162 385 416 135 56 164
22 70 72 39 33 25 23 243 363 428 128 60 169
23 66 73 39 33 24 23 249 393 632 122 59 238
24 64 62 38 32 24 22 246 599 14280 116 60 238
25 62 59 38 3 24 22 226 655 1,770 104 62 262
26 59 62 38 31 23 22 220 6TL 1,960 99 59 293
27 59 60 38 30 23 22 220 632 24020 94 57 311
8 58 58 37 29 24 21 301 579 1,840 88 82 304
29 58 54 37 29 24 ras 409 518 14580 80 82 311
30 56 52 37 28 ——— 21 452 469 14370 75 97 314
31 53 m————— 38 28 ——— 21 ————— 416 ————— T2 96 =
TUTAL 14512 12542 1s%65 1509 726 121 45273 17,8389 19,061 9,813 19956 69124
MEAN 43.8 51.4% 47.3 35.3 25.0 2343 142 5717 635 317 63.1 204
MAX 70 73 o4 40 27 25 452 898 2,020 1,180 97 314
MIN 36 a4 37 28 23 21 21 363 216 72 46 105
MEAN# 4846 61.7 56.7 35.3 24.9 23.2 225 671 664 324 62.9 265
CFSM# <16 .20 .18 W11 .08 .07 W72 2.15 2.13 1,04 .20 .85
IN.# .18 .22 W21 .13 .09 .08 .80 2.48 2.38 1.20 .23 .95
CAL YR 19633 TJTAL 4l,485 MEAN 115 MAX 641 MIN 14 MEAN$ 131 CESM# .42 IN¥# 5.69
WAT YR 1964: TuTAL 66,176 MEAN 181 MAX 2,020 MIN 21 MEAN# 205 CFSM# .66 IN* 8,95

4 Adjusted for change ln contenta in Partridge Reservolr and diversion to iron-ore processing
figures furnished by Erle Mining Company.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTUBER 1964 TO SEPTEMBER 1965

plait; adjustment

UAY OCT. NOV. DEC. JAN. FEBe MAR, APR HAY JUNE JuLy AllG. SEPT.
1 325 132 65 52 38 33 58 898 575 181 82 59
2 336 128 63 51 38 34 60 944 518 188 80 58
3 329 122 61 51 38 34 64 280 482 186 82 57
“ 318 119 59 50 38 35 08 992 491 181 79 57
5 307 119 58 4“9 38 36 T4 898 551 174 76 60
6 296 121 58 49 38 a7 80 789 675 169 77 60
7 282 114 58 48 38 39 85 843 748 158 82 62
Y 268 110 58 48 38 40 95 865 a3s 149 90 62
9 258 109 58 47 38 42 110 848 843 145 96 62
10 238 107 59 46 38 44 130 826 810 134 97 60
i1 232 17 59 46 37 46 150 794 742 124 93 60
12 219 121 60 45 36 48 180 738 680 119 82 o6
13 <05 122 59 44 35 50 220 695 608 117 T4 T6
ia 194 124 59 43 35 52 280 642 532 109 69 88
15 183 121 58 43 35 53 350 680 457 102 64 134
16 178 116 57 43 35 53 400 832 397 107 63 143
17 176 112 56 43 35 52 %50 950 355 132 66 202
18 171 104 56 43 35 51 500 1,080 322 156 6% 255
19 169 100 55 43 35 51 550 1,120 300 176 63 275
20 169 96 55 43 35 50 603 1,100 336 151 60 265
21 164 92 54 43 35 49 641 14160 322 134 58 242
<2 158 90 53 43 34 48 656 1,160 318 119 56 219
43 156 88 53 43 34 48 651 1,120 307 112 53 210
24 151 84 52 43 33 48 642 1,060 289 105 51 222
25 143 80 51 43 33 «7 719 1,020 262 997 52 219
26 137 78 50 42 48 870 920 235 91 54 199
27 134 76 51 41 49 892 838 219 84 52 188
28 134 7% 51 41 50 av2 174 213 76 51 188
29 128 70 52 40 52 887 714 199 72 49 188
30 130 68 52 40 54 882 656 181 82 53 296
31 i34 ——— 52 39 56 aemm—— 618 —— 94 58 -
TUTAL 6r 422 34114 1e742 1,385 1,000 19429 124239 274554 13,805 49024 241206 49332
MEAN 207 104 5662 4%.7 35.7 46el 408 889 460 130 68.6 144
MAK 336 i32 65 52 38 56 492 1:160 843 i88 ar 296
MIN 128 68 50 39 32 33 58 618 181 T2 49 57
MEAN# 226 1086 5643 4o T 35,7 46.0 495 912 472 135 68.5 168
CFSM# 72 34 .18 14 11 +15 1.59 2.92 1.51 43 .22 5%
IN.# «83 +38 +21 .16 .12 .17 1.77 3.37 1l.68 +50 «25 «60
LAL YR 19643 TOTAL 72,935 MEAN 200 MAX 2,020 MIN 21 MEAN+ 208 CFSM+ .67 INd 9.76
WAT YK 19652 TOTAL 79,172 MEAN 217 MAX 1,160 MIN 32 MEAN# 230 CFSM# +74 IN# 10,04

4 Adjusted for change in contents in Partridge Reservoir and diversion to iron-ore processing
figures furnished by Erie Mining Company.
Note.-- No gage-height record Dec. 5 to Jan. 6.

plant; adjustment



30 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0170. Embarrass River at Embarrass, Minn,

locatlon.--lat 47°39124", long 92°11'51", in Nw} sec.25, T.60 N., R.15 W., on left benk at Embarrass,
30 IT upstream from highway bridge and 100 rt upstream from railroad bridge.

Drainage area.--93.8 sq mi.
Records available.--fugust 1942 to December 1964 (discontinued).

e.--Water-stage recorder. Datum of éage is 1,410.36 ft above mean sea level, datum of 1929.
rior to Aug. 28, 1944, chain gage at same site and datum.

Average dlscharge.--22 years (1942-64), 64.4 cfs.

Extremes.--Maximum and minimum discharge for the period October 1960 to December 1964 are contained
e following table:

Wat Maximum Minimum
ater
ear Discharge Gage height Discharge Gage height
¥ Date (cfs) affeet) Date (crs) a?reet;)
1961 Apr. 23, 1961 724 9.01 { Aug. 16-18, 1961 1.8 a 0.66
1962 July ll 1962 572 8.15 | Peb. 8-10, 1962 b 3.8 c .84
1963 Apr. 1963 181 3.67 | Jan. 28 to Feb. 5 b .90 d .63
1964 June 26, 1964 470 7.33 |Mar. 25-30, 1984 b 2.5 e .75
1985 Oct. 1, 1964 116 2.55 | Dec, 5-13, 1S64 b 8.0 £ 1l.04
a Occurred Aug. 17, 1961.
Minimum daily.

Occurred during period Feb. 7 to Apr. 6.

Occurred Feb. 29, 1964.

b
c
d Occurred Mar. 7, 1963.
e
£

Occurred Dec. 6-9.

1942-64:

0.63 ft Mar.

1964.

Maximum discharge, 1,740 cfs May 8,
May 9, 1950; minimum daily discharge

7, 1963.

9, 1950; maximum gage height, 10.82 ft
0.90 cfs Jan 28 to Feb. 5, 1963; minimum gage height,

Remarks. --Records good except those for winter periods and perlods of no gage-height record, which
Records of chemical analyses for the water years 1961-63 are published in repox-ts of
the Geological Survey.

are falr.

Revisions (water years).--WSP 1307:

1947(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 7O SEPTEMBER 1961

DAY ocT. NOVe DEC. JAN. FEB. MAR« APR, MAY JUNE JuLy AUG. SEPT.
1 42 12 6e4 3.5 2.8 342 6l 182 95 643 3.6 3.6
2 4.0 14 o3 3.5 2.8 3.3 51 156 122 5.6 3.6 5.2
3 3.3 (L3 6.2 - . 3.3 44 134 124 S5e6 3.6 5.4
L3 2.8 L3 Ge2 3.3 37 114 1i8 S5e2 35 5«0
5 3.3 13 6.4 3.3 34, 99 108 5.2 3.0 4.6
6 3.0 12 6.7 3.7 3.1 3.3 33 97 89 4eb 248 5.8
7 3.1 12 6.8 3.8 3.1 3.4 33 120 70 4e2 2.7 T.3
a 3.5 te 68 3.8 3.1 3.4 34 130 55 42 245 T3
L4 3.6 12 6.6 3.8 3.2 ERLY 31 129 48 3.8 2e4 6.3
10 3.8 12 6ot 3.8 3.2 3.5 28 121 42 3.6 2.3 14
11 3.8 12 el 3.8 3.2 3.5 26 114 38 3.8 23 68
12 4.0 .2 5.9 3.8 3.1 3.6 24 108 34 46 242 102
13 T.3 13 5.7 3.9 3.1 3.6 30 125 37 6.0 241 113
14 11 iz 5.5 3.9 3.0 3.6 35 171 33 6.7 2.0 i38
5" 8.3 13 5.2 3.9 3.0 3.6 36 260 29 67 2.0 156
16 T3 14 4.8 3.9 2.9 3.6 39 321 25 60 1.9 160
1Y 4 6T 14 4ot 3.8 2.9 3.7 48 388 22 5.6 1.8 153
18 6e3 13 4.3 3.8 2.9 3.8 75 315 19 Set 1.9 133
i9 6.0 13 4.0 3.3 209 3.9 141 364 16 Se8 240 107
20 5. 12 3.8 3. 2.9 4.1 210 320 12 5.6 2.0 T
21 5.6 | ¥3 3.7 3.6 3.0 4e3 300 274 11 5.6 2.0 &4
22 58 12 3.6 3.6 3.0 4ot 564 230 18 5.6 2.0 &4
23 6e7 9.7 3.6 3.5 3.0 S5e2 715 189 10 56 2.0 57
24 6.3 9.1 3.5 3.4 3.1 6.0 630 161 97 6.3 1e9 48
25 6.3 8.8 3.5 3.3 3.1 7.7 509 136 9.7 1.0 2.0 42
20 6T 8.6 3.4 3.2 12 413 118 9.3 7.0 2.0 38
27 7.3 1.6 3.4 3.1 29 351 100 Be3 6.3 2.0 34
24 7.3 Te4 3.4 3.0 75 297 84 8.3 6.3 2.0 32
29 Te6 6.7 3.4 3.0 82 253 72 8.0 6.3 2.1 30
30 8.6 beto 3.4 2.9 16 212 63 T.3 Sa2 2.6 31
31 12 ——— 3.5 2.8 70 —— ST - 4.0 3e3] ————ee
TUTAL 181.3 342.5 153.1 110.6 84.9 44202 55294 51252 14227.6 169, T4el| 1471245
MEAN 5.85 1.4 4.94 3.57 3.03 14.3 176 169 40.9 5.46 2039 57.1
MAX 12 14 6.8 3.9 3.2 82 715 388 124 7.0 3.6 160
KN 2.8 6.6 304 2.8 2.8 3.2 24 5T Te3 3.6 1.8 3.6
CFSM <06 .12 <05 04 <03 .15 1.88 1.81 b4 <06 «03 =61
INe «07 14 <06 04 «03 .18 2.10 2.08 49 «07 «03 «68
CAL YR 19603 TOTAL 144920.5 MEAN 40.8 MAX 371 MIN 2.5 CFSN <43 IN 5.92
WAT YR 1961: TOTAL 15+044.1 MEAN 41,2 MAK T1YH MIN 1.8 CFSH .44 IN 5.96

Note.--No gage-height record Jan. 22 to Feb. 22.



STREAMS TRIBUTARY TO LAKE SUPERIOR 31
4-0170. Embarrass River at Embarrass, Minn,--Continued
DISCHARGEs [N CUBIC FEET PER SECUND, WATER YEAR UCTUBEK 1961 TO SEPTEMBER 1962
VAY uwr. NOV. DEC. JAN. FEB. HAR. APR. MAY JURE JuLy AUG. SEPT.
1 35 33 18 6.0 4.2 4.2 24 262 176 69 91 20
2 32 36 14 6.0 4.2 4.3 20 272 167 56 76 20
3 31 61 18 6.0 4e2 4e4 19 262 154 51 68 18
3 32 06 18 6.1 4.z 4e5 22 239 141 46 o7 19
5 31 62 18 6.1 402 4.6 29 217 135 45 73 20
o 28 57 17 6.2 4.2 4.0 34 197 128 40 110 20
7 26 54 17 6.0 4.0 4a7 36 179 117 86 138 19
8 26 46 16 5.8 3.8 4.7 36 167 104 274 129 17
9 25 46 15 5.6 3.8 6.7 32 161 92 385 116 17
10 32 40 14 5.4 3.8 4.7 29 155 82 522 100 22
11 40 38 14 Seb 3.9 4.7 29 150 18 566 a8 34
12 st 39 13 5.3 4.0 4.7 29 166 152 513 101 34
13 61 41 12 5.3 401 4.7 27 187 155 439 99 29
14 66 37 i1 5.3 4al 6e7 25 199 147 362 84 24
15 62 39 10 5.2 41 4.7 23 222 133 284 78 22
16 58 35 10 5.2 4.1 4.7 23 239 116 209 (] 19
17 54 33 9.5 4.8 41 4.7 27 253 103 159 62 17
18 49 32 9.2 4.5 4.1 %8 36 255 92 120 56 16
19 45 28 8.8 4.3 4ol 4.9 4% 255 82 88 49 15
Py 40 20 8.5 4.2 4.0 5.0 55 256 74 72 43 14
2l 36 24 8.4 4.1 4e0 5.2 65 249 06 70 37 14
22 34 24 8.3 4al 4e0 5.5 78 247 14 73 33 14
23 33 24 8.0 4el 4.0 6.0 84 265 80 99 32 14
24 33 264 7.6 4.1 4.0 6.6 88 286 83 123 33 16
25 37 24 7.2 4.1 4.1 Te6 9% 314 82 150 33 20
26 41 24 6.8 4.2 8.5 101 324 18 149 30 18
27 39 20 64 442 10 117 301 64 132 26 18
28 37 20 6.1 402 14 163 265 54 112 24 17
29 38 19 6.0 4.2 23 208 227 75 94 22 17
30 37 16 6.0 4.2 28 236 199 83 106 20 15
31 35| —eeeee 6.0 4.2 30 | ——-— 185| ~e—— 109 19| w————
TuTAL 1,222 1,070|  351.8 154,64 i13.6 237.2 1,833 7,155 3,207 50603 2,005 579
MEAN 39.4 35.7 1.3 4.98 4.06 7.65 6l1.1 231 107 181 64.7 19.3
MAX 66 66 18 6.2 4.2 30 236 324 176 566 138 36
MIN 24 18 6.0 4.1 3.8 4.2 19 150 54 40 19 14
CFSH .42 .38 .12 «05 .06 .08 <65 2.46 1.14 1.93 «69 .21
In. .48 .42 .14 <06 .05 .09 .73 2.84 1.27 2.22 .79 .23
CAL YK 19612 TOTAL 17,011.0 HEAN 46.6 HAX 715 HIN 1.8 CFSM 450 IN 6474
WAT YR 19623 TOTAL 239531.0 MEAN 64.5 MAX 566 MIN 3.8 CFSM 69 IN 9.33
UISCHARGEs IN CUBIC FEET PER SECONUs WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
oAY ocT. NOV. DEC. JAN, FEB. MAR. APR. HaY JUNE JuLy AUG. SEPT.
1 15 12 14 3.8 .90 1.5 113 72 89 26 20 19
2 15 12 14 3.8 .90 1.5 138 70 89 26 17 16
3 14 11 15 3.7 .90 1.5 148 68 93 21 15 15
4 14 10 16 3.7 <90 1.4 158 65 86 17 13 13
H 14 10 16 3.7 .90 1.4 168 60 86 16 15 12
6 14 10 15 3.7 1.0 1.4 179 56 84 15 1 12
7 14 11 13 3.7 1.0 1.4 172 57 78 14 9.2 10
8 13 11 12 3.6 1.0 1.4 157 66 70 12 8.7 8e7
v 13 11 11 3.6 1.0 1.4 139 67 68 12 8.3 8.7
10 14 12 10 3.2 1.0 1.4 118 66 120 1i 7.3 8.0
11 14 12 9.5 3.0 1.4 102 64 158 12 6.6 7.3
12 14 12 9.1 2.7 1.6 90 60 153 28 6.3 743
1s 17 13 9.0 2.5 1.4 81 64 136 46 7.3 8.0
16 34 13 8.8 2.4 1.4 76 75 121 40 8.3 7.6
15 24 13 8.7 2.2 1.4 12 78 108 36 7.3 7.6
16 17 13 Be6 2.0 1.4 72 76 96 29 25 7.6
17 14 12 846 1.8 1.5 78 77 82 27 68 7.6
18 12 12 8.5 1.7 1.5 80 83 74 23 62 10
19 11 12 8.3 1.6 1.5 78 85 78 19 s1 24
20 11 12 7.9 1.5 1.6 74 88 83 18 %2 24
21 11 1 7.6 1.4 146 70 9% 74 16 35 20
2¢ 11 9.2 6.9 1.3 1.7 66 9% 63 14 48 18
23 12 9.3 6.5 1.2 1.8 62 90 54 13 61 15
24 12 9.0 6.0 1.1 2.1 49 81 45 11 55 15
25 11 9.8 5.5 1.1 15 48 74 40 10 44 15
26 i 10 5.3 1.0 35 55 68 48 9.6 33 15
27 11 1 5.1 1.0 70 58 66 48 11 29 13
28 11 12 4.8 .90 78 58 88 40 29 26 14
29 11 13 445 .90 78 63 103 32 34 25 17
30 12 13 4ol .90 104 69 101 28 29 24 17
3L 12| ==~ 40 «90 113 ————— 94| —~—eo 23 22 ——
ToTAL 433 341.9| 283.1 69460 33.30 529.0 24891 2,352 24424 645.6 810.3 392.4
MEAN 14.0 1l.4 9.13 2.25 1.19 17.1 96.4 7549 80.8 2048 2641 13.1
HAX 34 13 16 3.8 1.5 113 179 103 158 46 68 24
KN 1 9.2 440 .90 +90 1.4 48 56 28 9.6 6.3 7.3
CFSM .15 <12 .10 .02 .01 .18 1.03 «81 .86 .22 .28 .14
IN. a7 .14 .11 .03 .ol .21 1.15 .93 -96 .26 .32 .16
CAL YR 19623 TOTAL 214945.2 MEAN 60.1 MAX 566 MIN 3.8 CFSM .64 IN 8.70
WAT YR 19632 TOTAL 11,205.20 MEAN 30.7 MAX 179 MIN .90 CFSH .33 IN 444




32 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-0170, Embarrass River at Embarrass, Minn.--Continued
DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964
uAyY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 16 13 13 5.0 3.5 3.0 2.6 229 73 187 506 24
2 14 u 14 5.0 3.5 3.0 3.0 233 63 163 6.3 24
3 12 11 15 5.0 3.5 2.8 3.5 226 56 138 643 37
4 11 10 15 5.0 3.5 2.8 4.0 221 50 110 6.0 41
5 11 10 15 5.0 3.5 2.8 45 223 46 ar 5.2 36
6 10 10 15 540 3.5 2.8 5.0 253 44 7 5.2 32
7 9e6 10 15 4.8 3.5 2.8 6.0 307 83 61 5.2 70
8 9.2 11 15 4.8 3.3 2.9 7.0 355 114 59 4e7 114
9 8.7 11 13 4.8 3.3 3.0 8.0 392 150 58 3.4 uv
10 8a3 L 12 4.5 3.3 3.0 15 365 170 51 4.0 133
11 8.3 13 11 4e5 3.1 3.2 27 318 176 46 5.8 127
12 8.3 14 11 4.5 3.0 3.3 67 263 159 40 5.6 110
13 8.7 14 11 4.5 3.0 3.5 87 215 152 33 6.6 85
14 10 14 i1 443 3.0 3.5 90 180 135 29 6.6 63
15 9.2 14 1 4.3 3.0 3.3 99 154 114 26 6.0 48
16 8.7 15 10 4.3 3.0 3.3 98 130 92 23 6.0 41
it 8.7 15 9.0 4.3 3.0 3.3 99 110 78 19 5.8 40
18 8.7 15 8.5 4.0 3.0 3.1 88 103 116 17 5.8 36
19 8.3 15 3.0 4.0 3.0 3.0 83 112 143 14 5.5 33
20 8.3 14 7.0 4.0 3.0 2.8 83 107 140 14 5.5 33
<l 8.7 14 6.5 3.8 3.0 2.8 95 99 131 13 6.3 38
22 14 13 6.0 3.8 3.0 2.6 105 91 116 12 s 36
23 22 12 545 3.8 2.8 2.6 187 97 176 il 8.0 90
24 20 12 53 440 2.8 2.6 185 128 281 9.6 8.3 142
25 17 13 5.1 4.0 2.8 2.5 172 142 375 8.7 10 148
26 17 14 5.0 4.0 2.8 2.5 159 147 462 8.3 13 148
7 15 15 48 3.5 2.8 2.5 156 145 430 8.3 9.6 155
28 14 15 4.8 3.5 2.8 2.5 166 137 360 8.3 9.6 150
29 14 15 445 3.5 3.0 2.5 199 122 279 8.0 15 138
30 14 14 405 3.5 —————e 2.5 219 104 218 7.6 18 120
31 13 — 45 3.5 ———e 06| ————-m 87| ~——=—- 7.3 24 ———
TuTAL 365.7 389 296.0 132.5 90.3 89.4| 2.516.6 52795 41982 14348.1 242.5 20409
MEAN 11.8 13.0 9.55 4e27 3.11 2.88 3.9 187 166 3.5 7.82 80.3
HAX 22 15 15 5.0 3.5 3.5 219 392 462 187 24 155
MIN 8.3 10 4.5 3.5 2.8 2.5 2.6 87 4% 7.3 3.4 24
CFsM .13 .14 .10 .05 .03 .03 «89 1499 1.77 %5 .08 .86
IN. .16 .15 .12 .05 -04 <04 1.00 2.30 1.938 .53 .xj .96
CAL YR 1963: TUTAL 11+197.90 MEAN 30.7 MAK 179 MIN .90 CFSM .33 IN 4a46
WAT YR 19642 TOTAL 18565641 MEAN 51.0 HAX 662 MIN 2.5 CFSM .54 IN 7.40
DISCHARGE, IN CUBIC FEET PER SECOND, OCTOBER TO DECEMBER 1964
vay ucT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE Juey AUG. SEPT.
1 107 27 10
2 118 28 9.5
3 118 28 9.0
4 107 21 )
s 96 27 8.0
6 83 26 B+0
7 74 26 8.0
8 70 25 8.0
9 66 24 8.0
10 59 25 8.0
11 56 31 8.0
12 59 39 840
13 56 36 8.0
14 52 36 8.5
15 49 35 8.5
1o 47 34 9.0
17 44 32 9.0
13 41 28 9.0
19 39 28 9.0
20 38 23 9.0
21 39 18 9.0
22 40 17 9.0
23 39 17 9.0
24 36 L6 9.0
25 35 15 9.0
0 34 14 9.0
27 32 13 9.0
28 3l 12 9.0
29 30 11 9.0 ————
30 28 10 9.0 ————
31 7| 9.0 ———— —— ——- —
TOTAL 1,750 728 270.0
MEAN 56.5 24.3 8.71
MAX 118 39 10
Kin 21 10 8.0
CFsM <60 .20 -09
IN. -9 .29 .11
CAL YR 1964t TOTAL 204353.4 MEAN 55.6 MAX 462 MIN 2.5 CFSM .59 IN 8.07
WAT YR 19653 TOTAL MEAN MAX MIN CFSM IN
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4-0180. Embarrass River near McKinley, Minn.

Location.--Lat 47°27'10", long 92°23'00", in NWi sec.4, T.57 N., R.16 W., on left bank 40 ft up-
stream from highway bridge, 0.9 mile downstream from outlet of Esquagama Lake, and 4z riles
southeast of McKinley.

Drainage area.--171 sq mi.

Records avallable.--October 1953 to September 1962 (discontinued).

Gage.--Water-stage recorder. Datum of gage is 1,338.65 't above mean sea level, datum of 1929.

Average discharge.--9 years, 111 cfs.
EXtremes.--1960-61: Maximum discharge during water year, 842 cfs Apr. 27 (gage height, 9.76 £t);
minimum, 18 cfs Aug. 25-28; minimum gage height, 2.78 ft Aug. .
1961-62: Maximum discharge during water year, 562 cfs May 25 (gage height, 8.28 ft): minimum
daily, 32 cfs Feb. 9-12; minimum gage height, 3.16 ft. Dec. 28.
1953-62: Maximum discharge, 1,690 cfs Apr. 20, 1954 (gage height, 11.72 ft); minimem, 11 cfs
Sept. 7, 1955; minimum gage height, 2.66 ft June 26, 1959.
Remarks.--Records good excepf those for winter periods, which are fair. Recards of chemical
analyses for the water years 1961-62 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PR SECUND, WATER YEAR OCTUBER 1960 TO SEPTEMBER 1961
DAY uct. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLY AUG. SEPT.
i 30 240 38 27 29 121 654 250 %8 35 —25
2 28 159 40 27 29 122 597 233 46 36 30
3 28 114 39 26 29 123 538 218 44 38 28
. 28 45 39 26 29 121 487 212 43 37 26
5 30 68 38 26 29 119 [7%] 120 42 36 26
b 29 53 37 26 28 116 407 41 41 34 27
7 27 50 37 26 28 i12 382 142 40 32 26
M 26 51 36 25 28 105 359 193 a8 32 26
M 26 49 36 25 28 98 338 199 36 30 27
10 26 46 35 25 28 92 322 183 32 3z 46
it 28 46 35 25 28 89 309 103 47 28 76
12 29 46 34 25 28 90 302 180 48 27 67
13 35 45 34 25 28 89 295 206 50 26 28
i 34 44 33 25 28 92 306 148 43 24 103
15 33 44 33 25 28 110 353 123 50 24 122
1s 32 42 33 24 217 122 384 108 53 23 144
i7 29 42 33 24 27 129 402 97 S4 22 167
18 28 41 33 24 26 136 419 90 52 26 191
13 28 39 32 23 25 172 439 81 68 23 206
2v 29 38 32 23 24 248 464 7% 6% z2 217
21 28 38 31 23 25 384 434 70 62 21 232
2¢ 32 37 31 22 26 490 492 66 56 20 221
23 33 38 30 22 29 596 526 62 50 20 200
24 32 31 30 22 31 629 468 60 50 19 180
2 32 37 29 22 35 713 442 56 47 19 163
26 32 37 29 21 42 797 412 52 43 18 148
27 31 36 28 21 62 839 374 50 45 18 133
28 30 32 23 21 79 823 346 49 41 19 120
29 31 35 28 21 98 771 316 49 40 20 112
P 38 37 21 21 116 713 289 48 40 21 106
31 162 ——--—e 27 21 120 ——--—= 269 ———-- 38 P E——
TuraL 1,008 | 1s7LL 1,025 739 14217 9,121] 12,618] 35623 L7456 801 3,283
McAN 34.3 5740 33.1 23.8 39.3 304 407 121 47.0 25.8 109
HAX 162 240 40 27 120 839 654 250 68 38 232
AN 26 32 27 21 24 89 269 41 32 18 25
LFSH .20 .33 .19 o4 .23 1.78 2.38 .71 .27 .15 .64
IN. .23 .37 L2 .16 .16 .26 1.98 2.7¢ .79 .32 .17 .71
CAL YR 1960: TOTAL 33,628 MEAN 106 MAX 576 MIN 25 CFSM .62 IN 8.40
WAT Yh 1961: TOTAL 37,372 HEAN 102 MAX 839 MIN 18 CFSM .60 IN 8.13
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1961 TU SEPTEMBER 1962
UAY | 0CT. NOV. DEC. JAN. FEB. HAR. aPR. HAY JUNE JULY AlG. SEPT.
i 96 76 66 36 33 78 319 446 128 200 66
¢ 90 a1 66 37 34 79 340 396 125 189 62
3 90 85 66 37 3s 80 361 367 123 181 ol
P 84 a7 66 37 36 83 3718 346 120 169 60
5 81 81 65 36 37 84 392 337 117 164 58
6 e 87 64 35 37 85 399 317 111 185 56
7 s 90 62 35 38 87 400 290 126 180 55
8 76 93 61 35 39 89 400 266 130 171 55
9 76 96 61 35 40 92 390 250 128 170 59
10 175 95 59 35 42 95 378 244 169 74 63
11 260 9% 57 35 43 96 364 278 233 193 63
12 186 98 54 34 “4 96 372 257 315 219 62
13 142 96 51 34 45 93 377 223 394 205 60
14 17 32 49 36 45 92 383 212 455 190 57
15 106 91 48 34 45 30 a1l 211 497 182 57
16 98 90 47 34 46 89 334 219 518 im 57
17 97 87 47 34 46 90 407 221 518 159 57
18 98 82 47 34 7 92 429 221 494 148 57
19 107 81 46 34 47 92 459 208 449 139 55
2v 112 T8 45 34 48 92 473 194 403 129 53
¢l 105 77 43 34 48 g6 473 182 356 121 52
22 98 76 4l 35 49 104 475 177 294 110 51
23 93 74 39 35 50 113 515 162 245 107 50
24 92 73 38 36 50 122 551 152 213 99 54
25 91 72 37 39 51 134 560 146 195 92 53
26 89 12 36 - 52 143 556 141 189 85 53
27 84 68 34 %0 56 178 545 134 192 8 s1
28 82 66 33 38 66 235 529 131 204 7o 50
29 82 66 34 37 8l 270 516 145 21 74 49
30 77 P 35 37 81 295 497 134 223 72 49
31 76| =-=—= 35 36 79| ———mme 476| —————— 212 70| ————
TOIAL 31209 2,476 1,532 1,107 1,496]  35864| 135359|  75003] 69081 4,505 1,685
HEAN 108 82.5 49.4 35.7 48,1 115 %31 234 261 145 56.2
MAX 260 o8 66 41 81 295 560 446 518 219 66
HIN 75 66 33 34 33 78 311 131 1 70 49
CFSh .61 48 .29 .21 .28 .68 2.52 1.37 1.52 -85 .33
IN. .70 .56 .33 .24 .32 .15 2.91 1.53 1.6 .98 .37
CAL YR 19612 TOTAL 40,789 MEAN 112 MAX 839 MIN 18 CFSM .65 IN 8.87

WAT YR 19623 TOTAL 48.890 MEAN 134 MAX 560 MEN 32 CFSM .78 IN 10.63
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4-0187.5. St. Louis River at Forbes, Minn.

Location.--Lat 47°21'48", long 92°35'56" in NELSE} sec.3, T.56 N., R.18 W., on right bank at down-
stream side of highwa{ bridge, 0.5 mile downstream from Eveleth Taconite Company dam, 0.6 mile
south of Forbes, and 1.8 miles upstream from Elbow Creek.

Records available.--August 1964 to September 1965.

Gage.--Water-stage recorder. Datum of gage 1s 1,293.11 ft above mean sea level, datum of 1929.
rior to Oct. 28, 1964, wire-weight gage at same site and datum.

Extremes.--1964: Maximum discharge during period August 19 to September 30, 614 cfs Sept. 30
(€age height, 7.50 ft); minimum, 78 cfs Aug. 20 (gage height, 5.82 ft).

1964-65: Maximum discharge during water year, 2,560 cfs Apr. 23 (gage height, 11.89 ft);
maximum gage height, 14.21 rt Apr. 19 (backwater from ice); minimum discharge, 45 cfs July 6
(gage height, 5.55 ft), result of regulation.

Flood in June 1964 reached a stage of about 12.3 ft, from information furnished by Eveleth
Taconite Company (discharge, 2,780 cfs).

Remarks.--Records good except those for winter periods which are falr. There is some regulation
TTom the Eveleth Taconite Company dam 0.5 mile upstream at medium and low flow.

DISCHARGE, IN CUBIC FEET PER SECOND, AUGUST TO SEPTEMBER 1964

Day AUG. SEPT. DAY | AUG. SEPT. DAY | AUG. SEPT. DAY AUG. SEPT. DAY AUG. SEPT.

1 - 175 7 - 270 13 - 370 19 91 337 25 138 438
2 - 181 8 - 311 14 - 350 20 78 350 26 109 520
3 - 198 9 - 337 15 - 363 21 155 327 27 93 560
4 - 187 10 - 347 16 - 357 22 115 311 28 120 582
5 - 196 11 - 367 17 - 330 23 ile 334 29 i70 592
6 - 210 12 - 397 18 - 285 24 117 445 30 190 614
181 ---
- 104641
- 355
- 614
- 1715
Note.--Result of discharge measurement, 721 cfs on July 10, 1964; 153 cfs on Aug. 3, 1964.
DISCHARGE, IN CUBIC FEET PER_SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY 0CT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG, SEPT.
1 614 234 140 64| 66 76 80 2,140 1,300 394 181 103
2 657 234 135 64| 66 76! 82 2,090 1,220 411 166 101
3 672 231 130 64 64 T6 86 2,050 1,140 413 164 101
4 650 225 125 64 64 76 92 2,000 1,060 390 161 98
5 621 307 120 64 66 78 100 1,920 1,140 370 161 95
6 592 357] 120 65 68! 80! 105 1,820 14360 231 161 101
T 571 327 115 66 72 80 110 1,710 1,550 337 193 112
8 554 282 112 66 T4 82| 120 1,700 1,800 320 190 120
9 515 253 110 66 77 82 140 1,670 1,700 307 181 158
10 494 234 105 65 81 84 170 1,630 1,500 291 172 109
11 470 237 105 64 82 86 210 1,560 1,360 272 166 106
12 445 250 100 60 82 86 260 1,490 1,220 216 161 112
13 418 246 98! 62 83 86/ 430 1,390 1.120 250 149 132
14 397 240 95 62 84 86 600 1,300 1,040 246 138 158
15 377 240 93 60, 8%, 86 900 1,140 950 19¢ 126 216
16 357 237 90 60| 84 [:13 1,100 1,430 870 187 115 269
17 330 228 86| 60| 86 86 1,300 14660 790 21¢ 115 288
18 330 219 84| 62| 86| 86! 1,700 1,860 T20 25¢ 129 350
19 324 205 82| 62 86 86 2,200 1,970 661 26f 126 411
20 317 180 80 62 88 86 2400 1,960 706 28r 112 448
21 311 195 76 64 a8 84| 2,470 2¢120 713 26¢ 106 452
22 301 200 74 66 88 84 24540 24250 654 24¢ 98 462
23 291 200 72| 68 86| 82 2,530 2,210 614 22¢ 95 487
24 282 190} 0] 70 82 82 2,470 2,160 589 21¢ 95 442
25 270 185] 70| 70 80 80 2,410 24150 560 20¢ 98 515
26 259 175 68 T2 78 80 2,440 2,080 526 190 103 473
27 250 165] 68| 72 76 80 24490 1,910 494 17 106 445
28 253 160| 66| 70 76 78 2,430 14780 490 16° 95 424
29 246 150 66| 70| - 78 24330 1,660 456 157 93 421
30 237 145) 64| 68 78 29240 1,530 421 164 93 628
31 231 =w==-- 64| 68 78 =mewe- 1¢520) ~==-=- 169 95| =memw-
TOTAL| 12,636 6,731 2,883 2+024 2,197 24534 36,535 55,760 28,724 8403 49144 8,337
MEAN 408 224 9 65,3 78.5 8157 1,218 1,799 957 257 134 278
MAX 672 357 140 72| 88 86 2,540 24250 1,800 411 193 628
MIN 231 145 64 60 64 76 80 1,140 421 15~ 93 95

CAL YR 1964: MEAN = MAX - MIN
WAT YR 1965: MEAN 467 MAX 2,540 MIN 60
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4-0190. West Two River near Iron Junction, Minn.

Location.--Iat 47°24'05", long 92°42710", in SWiSWi sec.24, T.57 N., R.19 W., on right bank 40 ft
upstream from bridge on State Highway 216, 5 miles southwest of Iron Junction, and 9@ miles
upstream from St. Louls River.

Drainage area.--68.4 sq mi.
Records avallable.--October 1953 to September 1962 {discontinued).
Gage.--Water-stage recorder. Datum of gage is 1,322.05 ft above mean sea level, datum of 1929
Minnesota Highway Department bench mark).
Average digcharge.--9 years, 43.9 cfs.
Extremes.--1960-61: Maximum discharge during water year, 856 cfs Apr. 22 (gage height, 9.61 ft);
minimum daily, 4.4 cfs Jan. 28 to Feb. 2; minimum gage height, 2.34 ft Aug. 15-17, 24-28.
1961-62: Maximum discharge during water year, 397 cfs May 25 (gage heignt, 7.09 ft); minimum
daily, 6.6 cf's Feb. 27 to Mar. 1; minimum gage height, 2.42 ft Oct. 7-9.
1953-62: Maximum discharge, 916 cfs Apr. 17, 1954 (gage helght, 9.85 ft); minimum daily,
3.0 cfs Jan. 22 to Feb. 6, 1957; minimum gage height, 2.34 ft Aug. 15-17, 24-28, 1961.

Remarks.--~Records good except those for winter pericds, which are fair. Records of chemical analyses

for the water years 1961-62 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ucT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLY AUG. SEPT.
1 12 30 10 7.2 4.4 9.3 125 82 24 9% 7.7 8.3
2 12 30 9.8 7.2 4et 9.4 95 67 27 8.3 T.7 7.7
3 i1 21 10 7.2 4.5 9.5 80 57 21 7.2 8.8 7.2
4 10 26 10 7.2 4.6 9.6 70 52 25 7.2 1.7 7.2
5 12 23 o 7.2 4.7 9.6 58 49 22 7.2 7.7 6.5
6 11 23 10 7.1 4.8 9.7 50 66 21 6.9 T.2 1.7
7 10 21 9.7 7.0 5.0 9.8 42 125 18 6.9 7.2 7.7
8 9.9 21 9.4 7.0 5.2 9.9 39 160 18 6.2 6.9 7.2
9 9.9 20 9.2 6.9 5.4 9.9 34 144 17 5.5 645 8.3
10 9.9 20 9.1 6.8 5.7 10 30 i1t 16 5.5 6.9 14
1 9.4 19 9.0 6.8 6.0 10 27 92 15 6.9 6.5 28
12 10 18 8.9 6.7 6.1 1o 27 82 57 8.8 6.2 41
13 15 It 8.8 6e7 6.2 10 27 110 123 9.9 6.2 &7
1% 18 16 8.8 6.6 6.2 ie 33 204 58 9.9 5.8 45
15 18 16 8.7 646 6.3 10 52 367 39 T 5.5 50
le 15 16 8.5 645 6.4 10 50 498 28 13 5.2 49
17 14 16 8.3 6.4 io 50 %82 21 1l 5.2 39
18 I3 16 8.2 6.2 11 74 316 8 9.9 6.5 33
19 12 16 8.1 640 12 235 199 6 9.4 6.2 23
v 1 16 7.9 5.8 13 397 139 14 8.3 5.8 19
21 10 ie 7.7 5.6 16 671 99 13 7.7 5.8 20
2¢ 10 i5 7.6 5.4 21 836 17 12 7.2 5.8 I8
23 9.9 i5 7.5 Sel 28 767 63 10 7.7 5.5 18
¢ 9.4 15 7.4 5.0 36 586 52 9.9 8.8 5.5 17
25 9.4 14 7.3 4.8 50 349 47 9.9 8.3 5.2 6
26 9.4 14 7.2 446 85 254 43 9.9 8.8 5.2 14
21 9.0 13 7.2 4.5 130 209 39 9.4 9.9 5.2 13
28 o 2 7.2 4.4 180 166 34 8.8 b 5.5 13
29 12 1L 7.2 4.4 200 129 30 8.3 8.8 5.5 12
30 ie 10 7.2 4.4 180 102 27 8.3 8.8 5.5 12
31 24 ——— 7.2 404 150 ———— 25| ~———e- 7.7 625] ~——
ToTAL| 37242 542| 263.1 187.7 183.2( 1,278.7 5,670 3,936  703.5 261.5| 194+6| 608.8
HEAN £2.0 18.1 8.49 6.05 6.54 41.2 189 127 23.5 844 6.28 20.3
MAK 25 30 10 7.2 9.2 200 836 498 123 13 8.8 50
MIN 9.0 10 7.2 44 4.4 9.3 27 25 8.3 5.5 5.2 6.5
CFSH .18 .26 .12 <09 .10 <60 2.76 1.86 .34 ¥ <09 .30
INe .20 .29 .14 .10 .10 .70 1,08 2.14 .38 .14 .1l .33
CAL YR 19602 TUTAL 13,687.9 MEAN 3T.4 MAX 514 MIN 5.1 CFSM .55 IN T.44
WAT Yx 19613 TOTAL 14,201.3 MEAN_38.9 MAX_836 MIN 4.4 CFSM .57 IN 7.72
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER E961 10 SEPTEMBER 1962
vay ueT. NOV. DEC. JAN. FEB. MAR. APR. Ay JUNE JuLy AUG. SEPT.
1 12 16 11 7.2 6.8 6.6 316 83 39 27 15
2 12 16 11 7.2 7.1 6.8 228 12 29 23 IS
3 12 21 It 7.1 1.2 7.0 169 62 25 21 15
4 12 29 i 7.1 7.1 7.2 126 55 24 20 18
5 1L 21 1 7.0 7.0 7.2 ico 50 25 21 19
° 9.9 2 11 7.0 7.0 7.4 83 48 25 33 18
7 9.4 21 11 6.9 7.0 T.6 67 44 31 36 17
8 8.3 20 1 6.8 6.9 7.6 61 40 49 36 16
9 9.9 19 10 6.8 6.8 7.0 62 38 79 29 20
10 11 18 I 6.8 6.9 7.7 o4 37 76 25 30
1 21 17 9.3 6.9 7.0 7.8 62 38 56 27 %2
12 34 16 8.7 7.0 7.1 7.8 118 37 48 39 48
13 51 16 8.4 7.0 7.2 8.1 199 34 36 46 45
14 52 17 8.3 7.0 7.2 8.3 236 30 29 41 40
15 &7 17 8.3 649 7.2 8.5 226 27 24 34 35
16 39 18 8.4 6.8 7.2 846 219 25 22 30 32
17 33 17 8.4 6.8 7.2 8.8 221 26 21 27 29
18 28 16 8.5 6.8 7.2 9.0 193 28 19 24 25
19 28 e 8.5 6.9 7.2 9.2 179 27 17 23 23
20 21 15 8.5 7.0 7.2 9.5 187 25 20 21 21
2k 19 14 8.5 7.0 7.2 9.8 189 23 23 20 20
22 18 14 8.5 7.0 7.1 10 177 22 29 20 19
23 17 14 8.4 7.0 7.0 EE 244 22 31 19 18
24 17 13 8.4 1.1 7.0 11 328 22 37 18 21
25 20 12 8.2 7.0 6.8 12 388 20 39 18 22
26 20 12 8.0 6.8 0.7 13 326 18 37 17 22
27 21 12 7.6 6.7 6.6 16 221 18 32 16 20
28 20 12 7.4 6.7 6.6 22 151 18 27 17 18
29 20 1 1.3 6.7 74 107 23 24 17 17
0 18 1 7.2 6.8 105 89 37 27 16 17
31 18 — 7.2 6.8 108 85| —e—me—— 30 16 -
TOTAL | 66545 501 280.0 2146 549.9 Syl 1,049 1,030 T 7%
HEAN 21.5 16.7 9.03 6.92 17.7 175 35.0 33.2 25.1 23.9
Max 52 29 ¥ 7.2 7.2 108 388 83 79 46 48
HIN 8.3 11 7.2 6.7 6.6 6e6 61 18 17 16 14
CHsM <31 .26 «13 .10 .10 .26 2.56 .51 .49 .37 .35
IN. +36 .27 415 .12 .11 .30 2.95 .57 .56 .42 -39
CAL YR 19613 TOTAL 14,4705 MEAN 39.6 MAX 836 MIN 4.4 CFSM .58 IN 7.87

WAT YR 1962: TOTAL 15,121.5 MEAN 4l.4 MAX 388 MIN 6.6 CFSM .61 IN 8.22
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4-0193. West Swan River near Silica, Minn.

Location.--Lat 47°17'36", long 93°02!'30", in SWiNwi sec.32, T.56 N., R.21 W., on right bank 10 ft
upstream from pilings of dismentled bridge and railroad bed of Great Northern Railroad, 2 miles
northwest of Silica, 9 miles southwest of Hibbing and 20 miles upstream from confluznce with
East Swan River.

Records avallable.--April 1963 to September 1965.

G% --Water-stage recorder. Altitude of gage is 1,360 ft (from topographic map). Prior to
ug. 2, 1963, reference point at same site and datum.

Extremes.--Maximum and minimum discharges for the period April 1963 to September 1965 are contained
in the following table:

Vat Maximum Minimum
ater
Discharge Gage helght Discharge Gage helght
year Date {cfs) a%teet b {cfs) feet)
1963 June 19, 1963 60 2.75 | Aug. 8, 1963 0.30 a 1.21
1964 June 24, 1964 166 b 3.63 | Aug. 9, 1964 .70 .96
1965 Sept.30, 1965 340 4.81 | Nov. 28-30, 1964 ¢ 1.0 4 1.22

a Occurred July 10, 1963.

b Maximum gage helght for year, 3.66 ft Apr. 6, 1964, backwater from ice.
¢ Minimum daily.

d Occurred Nov. 26, 1964,

1963-65: Maximum discharge, 340 cfs Sept. 30, 1965 (gage height, 4.81 rt); mininum, 0.30 cfs
Aug. 8, 1963; minimum gage height 1.21 £t July 10 1963.

Remarks.--Records good except those for winter periods, which are fair. Records of chemical analyses
Tor the water year 1965 are published in reports of the Geological Survey.

Cooperation.--Several gage readings and discharge measurements furnished by M.A. Hanna Mining Co.

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO SEPTEMBER 1963

DAY oCT. l NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JuLy AUG. SEPT.
1 840 6.8 14 Te6 3.3 1.4
2 16 7.6 17 4.9 3.0 1.7
3 50 T4 19 4.0 2.5 2.8
4 38 6.8 14 2.6 1.9 2.5
5 30 602 88 .90 1.6 2.3
e 25 5.2 7.9 1.2 «90 2.5
1 22 4.9 6.8 1.5 .70 2.5
8§ 20 8.7 7.2 1.9 +40 3.0
9 i8 9.3 15 1.0 1.3 2.6
0 16 9.6 21 1.0 7.3 2.3
11 14 12 26 «90 3.1 2.8
iz 12 5 16 4.9 4.0 4.2
13 10 25 11 5.8 T.4 5.1
14 8.0 27 7.9 6.1 5.3 4.7
15 7.0 21 6e4 5.6 4.0 4.7
16 13 17 5.0 4.9 7.1 5.8
17 12 25 3.6 12 12 6.5
18 I 21 2.4 94 8.6 8.4
19 10 17 60 56 5.8 10
20 94 15 49 449 4.4 11
21 9.0 17 16 4.0 3.5 10
22 8.5 13 11 3.1 3.7 9.6
23 6.3 10 bab 2.3 5.3 8.9
24 5.4 9.0 4.0 E7 5.6 8.4
25 4.7 8.3 2.4 2.0 4.2 9.1
26 [N 7.6 1.6 3.1 8.1
21 5.8 7.1 3.5 3.5 7.6
28 7.2 26 8.6 T.4 7.6
29 8.7 24 9.6 5.1 1.9
30 7.9 18 4.7 Seb T.6
31 — ——- ——— 1 3.8 1.9 | ————
TOTAL [ 417.6 418.5 409.5| [31.60[ 133.30 171.6
MEAN 13.9 13.5 13.7 4.25 4430 5.72
MAX 50 27 60 12 12 1
KIN 4.7 4.9 2.4 .99 +40 1.4
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4-0193. West Swan River near Silica, Minn.--Contlnued
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTUBER 1963 TU SEPTEMBER 1964
aAY ucT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
i 7.2 3.7 9.1 5.4 5.7 7.7 10 28 2.8 543 1.5 b4
2 6.7 3.3 9.1 5.3 5.6 7.4 11 24 2.7 4.4 2.2 7.0
3 6.0 3.5 9.4 5.3 5.6 7.2 13 21 2.6 3.5 2.4 5.5
4 5.6 3.3 9l 5.3 5.6 6a6 16 30 2.5 2.9 1.8 4.7
5 5.8 3.5 9.2 5.2 5.5 6.2 22 50 2.3 2.6 1.2 4.0
o 6.0 3.1 9.4 5.2 5.5 6.0 15 101 2.6 2.5 1.3 4.3
7 6.0 ENY 9.1 5.2 5.5 6.0 13 136 8.0 2.6 1.3 9.0
8 6.0 4.5 8.9 5.2 5.5 6.0 11 87 11 3.6 1.1 12
9 6.0 4.9 8e6 5.2 5.5 5.9 10 53 12 3.6 <90 3.0
10 5.8 445 8.5 5.2 5.5 5.9 12 32 7.0 3.5 1.8 6e4
11 8.6 3.8 8.0 5.4 5.6 5.8 90 22 4.8 3.1 3.2 4.8
12 13 3.1 7.6 5.8 6.2 5.7 102 17 4.6 2.9 2.7 4e2
13 8.1 3.3 7.6 6.4 6.5 5.7 162 13 4.0 2.8 2.1 3.8
14 6.9 3.3 Tes 6.8 6.6 5.7 155 i0 3.5 2.5 1.9 3.6
15 6.7 3.0 7.3 7.2 6.6 5.8 120 8.0 3.2 2.3 1.9 2.7
lo 6.9 2.5 7.2 T4 6.6 6.0 86 7.0 2.7 2.0 1.9 2.9
17 7.9 2.0 7.0 1.5 6.5 s 61 6.0 3.4 240 1.8 304
18 1L 1.9 6.5 7.5 6.2 7.1 34 12 12 1.5 1.7 3.2
19 7.4 1.7 6.2 7.5 5.8 1.5 22 17 19 1.5 1.5 2.8
20 7.4 1.7 6.1 7.6 5.7 7.2 16 12 16 2.6 3.6 3.2
2i 8.6 1.7 6.0 7.6 5.7 6.7 41 8.3 12 2.3 5.7 3.1
22 10 442 6.0 7.6 6.4 6.5 114 6.4 8e3 1.9 6.4 3.1
23 9.9 3.7 5.9 7.6 7.6 0.2 82 7.6 57 1.8 4.7 6.4
24 8.9 4e5 5.9 1.5 8.0 6ol 43 13 152 2.1 4.6 T.6
25 8.4 5.3 5.8 7.5 8.1 6.2 26 9.4 100 1.8 4.6 6.2
26 7.6 5.8 T.4 8.0 6.7 19 6.7 49 1.5 3.8 6e4
21 6.5 5.7 6.8 8.0 8.0 16 5.3 21 2.1 3.4 it
28 5.8 5.7 6.4 7.9 8.6 25 5.3 12 2.0 8.0 8.0
29 5al 5.6 6.1 7.8 9.0 31 5.3 7.6 1.5 9.7 6.2
30 42 5.5 5.9| —meem- 9.2 33 4.0 7.3 1.2 10 5.0
31 3.7 5.4 58| mmmmm— 9.2 3a2| - 1.2 7.6
TuTAL 223.7 224.6 197.8 185.3 210,2 14411 760.5 552.9 77.1| [06.30 164.9
MEAN 1.22 1.25 6.38 6.39 6.78 47.0 24.5 18.4 2.49 3.43 5.50
HAX 13 9.4 7.6 8.1 9.2 162 136 152 5.3 10 12
MEN 3.7 1.7 5.4 5.2 545 Se1 10 3.2 2.3 1.2 .90 2.7
CAL YR 19633 TGTAL MEAN MAX MIN
WAT VR 1964: TOTAL 4,238.00 MEAN 1.6 MAX 162 MIN .90
OISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1964 TO SEPTEMBER 1965
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLY AUG. SEPT.
i 5.3 4.4 I.1 7.6 7.5 6.9 8.6 20 9.0 3.5 T.1 3.9
2 12 3.7 1.2 7.7 7.6 6.8 8.7 20 18 3.7 5.4 3.7
3 9.0 3.7 1.6 7.7 7.5 7.3 8.8 22 26 3.9 5.0 3.5
4 7.6 343 2.1 7.8 7.3 8.0 8.9 18 28 3.5 4.7 3.3
5 7.6 3.2 2.1 7.9 7.1 8.7 9.0 16 46 3.1 4ol 3.9
° 6.5 3.2 7.9 7.3 8.4 9.2 24 56 3.0 5. 3.9
7 5.4 3.1 8.0 7.5 8.0 10 35 57 3.1 15 5.3
o 5.0 <48 8.1 1.7 7.6 11 26 41 3.1 7.6 4ol
g 6.2 2.9 8.1 1.7 8.0 12 20 31 3.4 4.8 3.7
10 47 3.1 8.2 7.8 8.4 15 16 19 2.9 4.1 3.4
1 6.2 6.2 3.0 8.2 7.8 9.0 37 14 12 2.8 3.7 3.1
12 5.1 846 4.4 8.3 7.5 9.5 T4 1L 8.6 3.0 3.6 7.2
13 4.7 7.1 5.8 8.4 7.4 9.2 160 9.0 6.2 4.6 2.9 13
14 4.6 5.3 T.6 8.6 7.7 9.0 2[0 7.1 5.4 3.6 2.8 10
15 4e% 47 6.6 8.7 8.3 8.2 192 25 4.8 3.1 2.2 21
16 4.3 4a3 6.2 Beb 8.6 T.6 187 58 4.0 3.3 1.8 15
17 3.9 4.0 6.1 8.3 9.1 8.5 136 20 3.7 3.3 2.4 12
18 3.8 3.8 6.0 1.7 8.8 9.9 191 34 3.2 3.5 2.8 12
19 3.7 3.0 6.l 7.2 8.6 9.6 186 25 3.4 3.7 3.3 9.5
20 3. 2.5 6.1 7.0 8.8 9.2 163 18 10 3.8 2.8 7.9
2L 4.3 2.2 6.2 6.6 8.9 8.6 125 51 6.5 3.9 2.4 7.7
22 44 1.9 6aT 6.8 8a6 8.2 114 65 448 443 2.2 15
23 4.3 1.6 7.2 6.8 8.4 8.1 93 38 4.1 3.6 1.9 14
24 4.4 lo4 1.2 6.7 8.0 8.0 67 30 3.4 3.3 1.8 11
25 4.3 1.2 7.0 6.7 7.6 8.2 52 26 3.1 2.8 2.0 8.6
20 3.9 1.2 6.8 6.7 8.4 40 18 3.0 2.7 2.2 6.5
27 3.7 1.1 7.2 6.6 8.6 33 15 3.1 2.7 2.4 5.3
28 3.8 1.0 749 6.8 8.6 28 16 3.4 2.5 2.4 5.0
29 44 1.0 7.8 7.0 8.4 23 14 3.0 2.8 2.7 5.3
30 4.4 1.0 1.7 7.1 8.1 24 12 3.0 443 4el 138
31 38| —weem— 7.6 7.3 8.8 ———- 9.5 —=——mm 9.0 God| e
TOTAL 159. 96.6 156.6 235.1 220.6 259.4| 2428642 16446 435.7 109.9 119. 36548
MEAN 5.15 3.22 5.05 7.58 7.88 8.37 16.2 24.7 14.5 3.55 3.86 12.2
NAX 12 8.6 7.9 8.7 9.1 9.9 210 65 57 9.0 15 138
MIN 3. 1.0 1.1 6.6 7.0 6.8 8.6 7.1 3.0 2.5 1.8 3.1
CAL YR 196643 TOTAL 4,078.80 MEAN [l.1 HAX [62 MIN .90
WAT YR 19652 TUTAL 5,209.8 MEAN 14.3 MAX 210 MIN 1.0
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4-0195. East Swan River near Toivola, Mimn.
Location. --Lat 47°16'55", 10n§ 92°50105", in NEZNE} sec.2, T.55 N., R.20 W., on left bazk 350 ft
t.

— downstream from brid Louis County Road 442, 4.8 miles upstream from conflueace with
West Swan River, 8 miles northwest of Toivola, and 8,‘ miles upstream from St. Louls River.

Drainage area.--112 sq mi.

Records available.--September 1953 to September 1962, October 1964 to September 1965.
Gage.--Water-stage recorder. Datum of gage is 1,260.46 ft above mean sea level, datum of 1929.
Average discharge.--10 years (1953-62, 1964-65), 86.6 cfs.

Extremes.--Maximums and minimums (discharges in cubic feet per second, gage height in f3et).

Annual maximum discharge (*) and peak discharges above base (400 cfs), water years 1961-52, 1965
Date Time | Discharge| 3582 Date Time | Discharge|, 328° Date Time 1 petset
Apr. 21, 1961 |1030| #* 1,150 16.67 [[May 16, 1962 |1830 436 9.47 [ Apr. 17, 1965 | 1800 * 1,370| 16.77
May 16, 1961 |1115 894] 14.25 || May 24, 1962 |1400 * 807| 13.14 | May 22, 1965 | 0830 515 10.35
June 6, 1965 | 1330 S07| 10.27
Apr. 29, 1962 |0930 461! 9.57 ||Apr. 15, 1965 - - |al8,08
a Backwater from ice.

Annual minimum dally discharge, water years 1961-62, 1965

Water year Date Discharge | Gage height || Water year Date Dischavge | Gage height
1961 Aug.24, 23, 30, 196) 14 a 3.15 || 1965 Feb.22-26, 1965 1z ¢ 3.25
1962 Feb. 9-12, Feb. 24 to 15 b 3,32

Mar. 3, 1962

a Occurred Aug., 24, 1961.
b Occurred June 28, 1962.
¢ Occurred between Aug. 11-30, 1965.

1953-62, 1965: Maximum dischar 1,690 cfs Apr. 15, 1956 (gage height, 17.94 ft); maximum
gage height, 18.45 ft Apr. 12, 195 (bsckwater' from 1cej minimum daily dischar'ge, 12 cfs
Feb. 22-26, 1965; minimum gage height, 3.15 ft Aug

Flood 1in May 1950 reached a stage 5 about 20 ft rrom 1nformation by local residents.

Remarks.--Records good except those for period of no gage-height record and those for winter

periods, which are fair. Records of chemical analyses for the water years 1961-62 ave published

in reports of the Geological Survey.

DESCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ocr. NOV. DEC. JAN, FEB. MAR. APR. NAY JUNE JuLy AUG. SEPT.
1 37 57 28 I8 15 24 150 179 65 26 19 18
2 35 50 28 18 15 24 130 150 76 30 20 21
3 a3 44 29 8 15 24 f20 133 16 25 20 2L
4 32 4l 29 18 15 24 ilo 125 65 2% 26 21
5 32 39 28 19 15 24 foo 115 57 19 22 18
6 34 39 27 19 16 24 94 130 53 18 23 21
7 37 37 27 19 113 25 90 246 53 L6 21 18
8 37 40 26 19 113 25 85 256 38 17 20 19
9 33 47 25 19 17 25 a0 213 38 21 18 16
10 32 43 24 X9 17 25 16 174 38 21 21 31
il 30 43 24 18 17 25 74 171 36 19 20 88
12 30 42 23 18 17 25 74 153 34 18 17 75
13 39 41 23 18 17 25 76 198 58 19 17 71
14 45 39 23 18 18 25 T8 360 104 30 19 7%
15 43 39 23 18 18 26 85 74 62 28 17 72
16 39 39 23 1 34 I8 26 9% 849 50 32 15 58
134 34 39 23 17 i8 27 115 577 40 27 15 48
18 33 38 22 7 19 28 170 403 37 21 20 42
i9 32 37 22 16 20 29 390 304 34 8 22 39
20 33 36 22 16 21 31 800 239 29 i9 18 35
21 32 35 22 16 2% 35 9090 188 28 2% 15 32
22 30 34 2F 15 22 40 992 i70 27 22 113 44
23 32 32 21 5 23 50 T42 is0 27 23 16 4
24 32 33 21 15 23 13 494 132 27 25 14 40
25 31 33 21 is 23 100 436 il6 29 23 15 34
26 31 32 20 15 23 140 413 106 28 21 17 3L
27 31 30 20 15 24 190 369 96 25 22 i8 28
28 31 27 20 15 24 255 308 88 22 22 16 29
29 31 25 19 15| —==——- 220 250 B8O 21 22 14 30
30 35 217 19 L 190 213 T2 22 23 14 29
31 63| e———— (37 15 —— 165 — 61 ———— 23 15
TOTAL 14079 1,138 122 525 523 12969 84300 Te0l4 19299 692 559 14147
MEAN 34.8 37.9 23.3 16.9 8.7 63.5 277 226 43.3 22.3 18.0 38.2
Max 63 57 29 19 24 255 £y090 B49 104 32 26 88
NN 30 25 i9 15 15 24 T4 67 21 16 14 16
CFsSM <31 «34 21 «i5 L7 «57 2447 2.02 39 «20 .16 o34
INe 36 «38 o264 .17 17 b5 2.76 2.33 43 «23 19 38
CAL YR 1960: TOTAL 3[,004 MEAN 84.7 MAX 871 MIN 19 CFSM .76 IN 10.29

WAT YR 19613 TOTAL 24,967 MEAN 68.4 MAX 1,090 NIN 14 CFSH <61 IN 8.29
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4-0195. East Swan River near Toivola, Mimn.--Continued

39

DISCHARGEs IN CUBIC FEET PER SECUNU, WATER YEAR OCTUBER 1961 TO SEPTEMBER 1962
DAy UCT. NGV DEC. JAN. FEB. MAR, APR. MAY JUNE JuLy AUGe SEPT.
i 31 35 18 2L 16 5 i70 308 175 37 38 23
2 29 34 18 21 1e 15 160 239 148 40 30 24
3 26 Ead i8 2E ie 15 150 187 133 43 28 28
4 26 42 18 20 16 L6 140 154 ile 39 29 38
5 28 4“2 18 20 16 16 152 135 105 52 34 31
12 28 40 18 19 16 16 162 18 98 42 90 26
i 30 37 18 19 16 17 167 102 92 96 138 24
8 28 33 18 19 16 17 115 96 84 285 84 25
9 32 32 17 19 15 17 170 98 78 255 62 48
10 47 32 1% 4 18 15 17 160 105 74 159 53 115
i1 56 33 17 18 15 17 is0 107 17 12 51 205
iz 8O 30 17 17 i5 18 40 le7 72 82 138 218
13 88 34 i 17 16 18 40 315 60 60 123 156
14 a1 26 17 ise 6 i8 137 344 52 51 86 112
15 70 25 17 16 i6 19 133 367 45 42 76 86
ie 60 25 17 16 16 19 132 422 42 38 71 67
17 54 25 17 ie 16 19 132 403 47 32 58 58
18 50 24 18 16 16 20 135 341 47 29 50 50
iy 43 24 18 17 16 20 138 326 43 25 46 46
v 38 23 18 17 16 21 140 392 38 27 ELY 40
21 35 22 i8 ie 16 22 142 373 33 30 34 40
22 34 21 19 16 16 22 140 322 38 46 30 40
23 33 20 19 16 16 4 141 538 34 70 29 40
24 34 20 20 16 15 25 135 781 33 55 29 53
25 40 19 20 16 15 27 128 631 29 48 27 62
26 45 19 21 16 34 21 442 25 42 29 56
27 42 19 21 16 46 138 334 20 38 30 49
48 41 18 21 16 70 351 255 20 32 25 45
29 40 18 21 16 125 447 201 52 38 23 43
30 38 18 21 1o Lus 354 87 48 56 22 40
ETY 37 - 21 16 170 ———--- 194 -—=——- S1 22| mmme—-
TutaL 19344 840 573 539 439 1,080 59116 8,961 1,958 2,052 1,621 Ee886
MEAN 43.4 2840 18.5 £1.4 157 36,8 171 289 65.3 66.2 5243 62.9
MAX v8 21 21 is 170 447 781 175 285 138 218
MIN 26 I8 17 16 15 15 121 96 20 25 22 23
LFSM <39 25 .17 .16 .14 «31 1.52 2458 .58 «59 7 <56
INe 45 28 19 18 a15 36 1.70 2.98 65 .68 «54 «63
CAL YR 1961: TOTAL 24+785 MEAN 67.9 MAX 1,090 MIN 14 CFSM o6l IN 8.23
WAT YR 19623 TOTAL 269409 MEAN T2.4 Max 781 MIN 15 CFSM «65 IN 8,77
DISCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
UAY ocr. NV, DEC. JAN. FEB. MAR, APK. MAY JUNE JuLy AUG. SEPT.
i 80 35 18 17 14 13 14 233 117 35 50 23
2 90 35 17 17 16 13 14 226 172 37 42 20
3 94 39 17 18 is i3 5 230 214 36 34 18
4 90 42 16 18 14 13 16 203 278 32 28 16
5 85 “2 16 18 L4 13 18 177 393 29 29 18
3 78 39 e 19 e 14 22 182 501 26 32 19
7 72 36 16 19 L4 14 28 246 470 26 43 26
8 66 32 16 19 L5 14 38 264 342 26 44 21
9 62 29 16 9 15 1% 64 219 243 28 37 9
10 58 21 ie 9 LS 14 110 197 172 26 a1 7
138 57 45 16 18 L5 14 170 176 135 24 28 16
12 59 74 ke 18 14 14 300 150 108 23 25 26
13 60 7n 16 134 L4 14 500 129 88 28 23 42
14 58 66 i6 17 14 14 820 113 T4 29 21 68
1 57 60 113 i6 14 15 19330 133 65 25 20 110
lo 55 55 1e 11 13 15 1,350 282 58 23 19 125
17 54 50 ls 16 13 i5 14360 323 51 33 19 130
18 52 42 lo 16 13 14 12300 312 50 31 20 123
19 50 37 16 16 13 14 1,260 245 90 26 19 121
20 “8 34 15 16 13 is 12140 186 a5 24 is 103
21 %7 32 Is 16 13 13 879 362 (X4 24 17 9%
22 46 30 15 16 iz 13 141 503 56 264 17 150
<43 o4 29 15 ie 12 13 668 386 46 24 16 £44
24 43 28 15 16 12 13 578 315 42 24 16 135
3] 42 27 15 16 12 13 502 296 39 23 16 118
26 40 217 15 16 i3 434 271 31 22 17 93
a1 39 25 16 15 13 378 214 38 25 20 75
<8 38 23 16 15 i3 325 196 36 22 24 60
<29 37 21 16 15 13 290 174 32 20 30 140
0 36 19 1?7 14 14 263 148 3z 20 39 300
31 35| =————- 17 15 14 ——==— 129) =——-— 31 29| mm——
TOTAL L1772 1e151L 495 518 378 423 144933 12220 43131 822 823 24370
McAN 572 38.4 16.0 16.7 13.5 13.6 498 233 138 2645 2645 79.0
Max 9% T4 i8 19 15 15 12360 503 501 31 50 300
MIN 35 19 i5 14 12 13 14 113 32 20 16 16
CFSM 51 34 ol4 15 .12 .12 4edh 2,08 1.23 24 .24 o1
INe 59 <38 al6 .17 -13 al4 4.96 2440 1.37 .27 .27 .79
CAL YR L9642 TUTAL MEAN MAX MIN CFSM InN
WAT YR 1965: TOTAL 35,036 MEAN 96.0 MAX Ly360 MIN 12 CFSM <86 IN 3I.63

Note.--No gage-height record Oct. 1 to Nov. 1, Sept. 1-30.
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4-0200. Swan River near Toivola, Minn.

ocation.--Lat 47°15102", long 92°48'36", in NELNEY sec.13, T.55 N., R.20 W., on left bank at up-
stream side of bridge on St. I.ouis County nghway 5, 0.4 mile downstream from conflience of East
Swan and West Swan Rivers, 3% miles upstream from mouth and 52 miles north of Toivola,

Drainage area.--254 sq mi.

Records available.-~-October 1952 to September 1961 (discontinued).

Gage.--Water-stage recorder. Datum of gage is 1,251.78 ft above mean sea level, datum of 1929.

Average discharge.~-9 years, 168 cfs.

Extremes.--Maximum and minimum discharges for the water year 1961 are given in the following table:

Annual maximum discharge (*), peak discharges above base (900 cfs), and annual minimum discharge

Maximum Minimum
Water
year Discharge Gage height Dischargre e height
Date Time (cts) a?feet Date (efs) M?teev)
1961 Apr. 21, 1961 2100 * 1,800 12.61} Aug. 30, 1961 20 2.26
May 16, 1961 1230 1,560 11.61

1952-61: Maximum discharge, 2,980 cfs Apr. 13, 1954 (gage height, 17.17 ft, backwater from
ice); minimum, 20 cfs Nov. 13, 1952, Jan. 5 to Feb. 5, 1957, Aug. 30, 1961; minimum gage height,
2.28 ft Aug. 30 1961.

8.--Records good except those for winter periods, which are fair. Records of chemical analyses
for the water year 1961 are published in reports of the Geological Survey.

DESCHARGEs IN CUBIC FEET PER S&CUNU, WATER YEAR OCTOBER 1960 TU SEPTEMBER 196l

uay OCTe NUV. DEC. JAN. FEB. MAR . APR« MAY JUNE JuLy AUG. SEPT.
L 48 k44 42 24 21 32 175 391 126 28 31 24
2 40 66 43 24 21 32 155 340 137 34 28 26
3 45 60 43 23 21 32 140 302 l43 31 29 26
4 43 58 43 23 21 32 130 280 123 26 32 26
k] 42 60 43 23 21 3¢ 120 258 108 24 32 26
o 45 56 43 23 22 32 110 267 96 24 31 27
7 48 56 “2 24 23 33 106 416 B4 22 31 27
8 49 58 “2 264 23 33 100 467 78 22 29 26
9 45 67 41 24 24 34 96 425 68 21 28 25
1w 44 54 40 24 24 35 91 362 56 24 28 28
11 41 55 EN 24 24 34 88 345 b3 22 28 T4
le 41 56 38 24 24 35 a6 327 60 22 28 91
i3 %5 56 37 24 24 35 86 358 71 264 26 82
i4 58 56 36 24 25 36 88 587 132 29 26 89
i5 53 55 35 24 25 37 9k 1s3i0 93 39 26 89
ie 52 54 34 24 25 38 97 11540 10 39 24 77
17 46 51 33 23 26 39 108 1,330 62 38 24 64
18 44 47 32 23 27 40 180 1,070 55 34 24 56
19 42 49 31 23 27 41 485 849 41 33 29 50
20 42 50 30 22 28 43 1,000 636 41 26 28 46
21 42 51 29 22 29 45 1,550 480 39 26 24 42
22 40 47 28 22 30 50 1,730 392 ELY 29 24 47
3 41 42 28 22 30 56 1¢530 339 36 29 24 53
24 42 43 21 21 31 82 1y120 297 35 33 23 5¢
2> 40 45 26 21 EYS 114 903 261 36 33 23 46
26 39 46 26 21 31 160 805 235 36 30 24 41
27 41 40 25 2l 31 230 703 210 32 31 24 39
28 4f 34 25 21 3z 325 604 187 29 32 25 36
23 41 29 25 21 ———— 280 519 164 28 34 22 38
20 44 a1 24 21 ——— 240 458 149 28 32 20 38
31 72 —— 24 21 m——— 200 ————— 134 - 33 22 —
TUTAL 1e402 1,555 12054 705 721 29486 134454 149708 24052 204 815 17409
MEAN 45.2 51.8 34.0 22.7 25.8 80.2 448 414 68.4 29.2 26.3 47.0
MAX 72 77 43 24 32 325 1,730 1,540 143 39 32 91
MIN 39 29 24 21 21 32 86 134 28 21 20 24
LHSM el 20 .13 «09 «10 <32 1.77 1.487 .27 11 «I0 «IB8
InNe .21 .23 .15 -10 o1l +30 1.97 2.15 «30 «13 o£2 <21
LAL YR 19602 TUTAL 54,598 MEAN 1649 MAX 14540 MIN 24 CFSH .59 IN 7.99
WAT YK 19613 TOTAL 41,265 MEAN 113 MAX 1,730 MIN 20 CFSM .45 IN 6404

Note.--No gage-height record Jan. 3 to Mar. 22.
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4-0240. St. Louis River at Scanlon, Minn.

Location, --Lat 46°42'12", long 92°25'07", in NWi sec.30, T.49 N., R.16 W., on right bank 25 ft
downstream from lower bridge on U.S. Highway 61 at Scanlon, 0.6 mile downstream from Mnnesota
Power & Light Co. powerplant, 3 miles upstream from Thomson Reservelir, and 3.2 miles vpstream from
Midway River.

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

Records available.--January 1908 to September 1965, Monthly discharge only for some periocds, pub-
1ished in WSP 1307. Published as "near Thomson" 1908-50.

Gage.--Water-stage recorder. Datum of gage is 1,101.23 ft above mean sea level, datum of 1929.
ct. 5, 1909, to Sept. 5, 1914, chain gage 3 miles downstream and 50 ft below powerplent at datum
a)iout 420 ft lower. OSept. 6, 1914, fo Aug. 4, 1953, powerplant record at Thomson hydroelectric
plant.

Average discharge.--57 years, 2,172 cfs (unadjusted).

Extr’em«]e.s.--Maximum and minimum discharges for the water years 1961-65 are contained in tre following
table:

W Maximum Minimum
ater

Discharge Gage height Discharge Gage helght

year Date (cfs feet) Date (cfs) Treet)

1961 Apr. 21, 1961 19,300 10.20 Dec. 1, 1960 452 2.32
1962 May 24, 1962 14,000 8.€67 Several days 438 2.38
1963 Apr. 3, 1963 8,710 6.99 Aug. 29, 1963 80 1.73
19¢€4 June 25, 1964 18,000 9.83 oct. 11, 1963 324 2.2
1965 Apr. 20, 1965 24,300 11.57 Aug. 28, 1965 432 a 2,41

a Occurred Nov. 22, 1964,

1908-65: Maximum dally discharge, 37,900 cfs May 9, 1950; maximum gage helght, 15.8 ft
May 9, 1950, from Minnesota Highway Department (discharge uncertain); minimum discharge, 80 cfs
Aug. 29, 1963; minimum daily, 109 cfs Feb. 7, 1924.

Remarks.--Records good. Diurnal fluctuation caused by powerplant upstream. Flow regulated by
Whiteface Reservolr and Boulder, Island, Rice and Fish Lakes (combined capacity, 332,160 acre-ft).
Records of chemical analyses for the water years 1961-65 are published in reports of the
Geological Survey.

Revisions {water years).--WSP 1337: 1911-12.

DESCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR OCTUBER 1960 TO SEPTEMBER 1961

vay ucT. NUY. DEC. JAN. FEB. MAR. APR o HaY JUNE JuLy AUG. SEPT.
! 710 901 718 810 620 901 14870 59260 11840 1,020 755 762
2 748 971 1,370 790 640 953 1,690 49210 1,890 842 810 695
3 762 1,100 14500 755 610 989 14390 3,560 14950 867 834 762
4 702 15220 1,530 602 620 14140 1,230 31920 1,810 725 786 748
5 755 1s220 14090 732 620 1,030 12170f 4,340 1,570 842 770 732
° 755 13460 1,640 B26 020 1,070 1,200 49450 15540 802 748 794
7 702 15240 15260 786 630 1,030 1,020 43080 14450 683 778 786
8 652 1,370 19360 826 630 1,080 962 44320 1,390 732 718 786
N 748 1,430 1,100 8to 040 1,200 980 45410 1,220 732 740 702
1 688 15460 1,480 810 040 1,240 930 49190 1,460 718 794 802
11 786 1,490 1,410 810 650 1,220 864 45210 14380 632 802 971
12 794 Le410 1,160 786 060 1,200 830 44170 14370 688 778 15020
13 944 »390 14260 818 660 19150 810 34920 14370 T10 695 876
14 892 14520 14320 802 660 14160 850 49640 1,540 786 725 1,220
1 884 19530 11340 als 660 1,080 1,200 91640 1.720 725 725 12130
io 892 L4540 1,300 794 670 1,020 1,090 12,600 15750 688 095 1,060
17 989 Ly 440 11240 794 680 1,080 1,280 11,800 1,540 794 653 1,080
18 918 15440 1,160 748 720 1,130 1,690 10,600 1,380 755 748 1,010
19 971 1,480 1,100 755 720 1,080 2,370 94490 10380 632 826 953
20 926 14380 14050 755 080 1,040 9,240 85200 1+370 586 810 918
21 953 1,450 1:020 755 700 1,100 175200 61830 14380 695 802 762
22 962 1590 970 667 080 1,090 17,500 52860 1,200 884 842 826
23 834 1,320 930 599 750 962| 16,500 54060 1,130 11280 802 850
4 718 1,350 881 590 800 1,010{ 14,100 49490 1y110 1,250 810 8ze
25 755 Ly 260 830 620 780 1,190 11,700 441080 1,030 1,200 794 826
‘o 818 14330 850 670 1,460! 10,200 3,700 1,020 962 802 850
21 748 11460 900 720 2,030 8,860 31240 1,030 998 755 639
28 826 1,250 940 040 2,610 7,570| 3,000 1,010 962 748 802
29 786 980 830 620 2,800 60560 2,700 962 826 718 6al
v 926 667 810 600 2,540 54840 2,300 962 834 748 68l
31 953 ——m—o 810 630 —-—--- 2,270 ————- 2,190 e 826 66T ==
TOTAL | 25,497 | 39,649 35,779 229938] 194176 40,855| 148,696| 165460 41,754| 25,681 23,733 25,550
MEAN 822 14322 1,154 740 685 1,318 49957 5,337 1,392 828 766 852
MAX 989 14590 15690 826 818 21800 17,500{ 12,600 1,950 1,280 842 1,220
MIN 652 667 718 590 610 901 810 24190 902 586 653 639
MEAN# 495 720 389 189 203 970 6,916 61933 993 387 172 850
CFSM# .14 W21 o11 +06 <06 .28 2,02 2,02 .29 W11 <05 .25
ING# W17 .23 .13 .06 <06 .33 2.25 2,33 .32 .13 <06 .28
CAL YR 19603 TOTAL 767,089 MEAN 2,096  MAX 15,600 MIN 652 MEAN% 2,049 CFSM# .60 INt 8.12
WAT YR 1961: TOTAL 6149773 MEAN 1,684 MAX 17,500 MIN 586 MEAN$ 1,604 CFSM# .47 IN# 6435

# AdJusted for change in contents in Whiteface Reservoir and Boulder, Island, Rice and Fish Lakes; records
furnished by Minnesota Power and Light Co.
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STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0240. St. Louls River at Scanlon, Minn.--Continued

DESCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1961 TO SEPTEMBER 1962
UAY 0cT. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
i 850 1s120 768 745 585 1,600 55040 54190 Ls280 14480 1,080
2 640 15130 798 722 560 1:210 45700 49680 1,260 14420 1,020
3 748 10150 782 730 599| 1,220 4:260| 4,220| 1,110] 14320{ 1,010
4 732 1s280 805 752 613 1,190 2,880 35820 Le230 15290 970
5 770 918 86l 730 620 12170 34520 3,460 15260 1e150 1,030
3 858 1,180 BO5 730 620 14280 3.230 3,190 1s210 1,310 988
7 818 988 821 750 599| 1,230 2,980] 2,990 1s210| 1,420} 1,010
8 935 585 722 730 641 14230 24760 24820 1,620 24060 962
9 301 700 730 720 620 1,520 2¢570 24450 35160 1+730 15090
i 850 953 690 710 027 19220 2962V 24360 2+ 980 1,430 1.190
il 980 B4S 690 7u0 627 1,140 25800 25040 29620 1+400 1,180
12 1,070 088 650 690 685! 14160 2.730|  2,130| 2,360 1,860| 1,460
13 15020 14340 700 730 692| 14230| 3,520 2,190| 24090] 24620 1,520
14 15150 936 760 720 673 1,170 44930 1,850 29040 2,660 14310
15 15200 79 170 760 692 1,020 5,420 1.700| 2+300| 2,230 1,220
16 1,170 1,010 760 710 715  1,040] 5,860 14490  2,130{ 1,880 1,160
17 1,070 1,660 700 690 730 1,090{ 5,920| 1,330 1,890| 1s660 988
18 1,070 1,290 640 700 738|  1,300| 5,540| 14380| 1,790 1,460| 1,020
19 1,090 1,330 640 670 730 12660 54640 19330 1,730 1,330 1,170
20 1,020 15240 650 660 738 1,710 69290 14260 14640 14150 +190
21 971 15150 680 680 775 12680 09440 19240 15440 1y140 1,150
22 15020 14130 720 700 782 6390 le160 15440 1,040 1,130
23 1,010 1,210 630 640 782 10,800 14120 1,460 1,110 1,170
24 998 1,130 640 040 798 13+800 Ls120 19740 15090 14170
25 L.020 928 708 600 805 13,200 997{ 1,700 1,020] 14120
26 1,010 869 745 829 11,500 869 14560 1,020 1150
ra 892 798 768 829 10,000 1,080 1,550 1,090 1s180
28 1,010 790 Ta45 919 89410 1,230 1+500 1,130 19290
29 1,070 715 715 1,230 65990  1,310| 1,400 1,140| 1,160
30 1,060 782 708 19460 64260 19400 14070 1,130
31 1,020 Te8 738 1,790 5¢520 1+460 1,180 -
TUTAL 304019 33,510 31,303 224539 194419 249108 51,520} 183,520 634356 534560 449890 34s218
MEAN 968 15117 1010 727 694 778 1,717 55920 29112 1y728 le4ss 1p141
MAX 14200 1,230 14660 a6l 760 1,790 55350 13,800 54190 3,160 2+660 14520
Min 646 980 585 630 580 560 1,020 24570 869 1,110 1,020 962
MEAN® 661 T4l 417 282 268 481| 2,625| Bj096| 20648| 1,722 1,320 752
CFSM# «19 .22 12 .08 «08 14 W77 2436 77 50 39 22
IN# .22 24 .14 .09 .08 .16 .85 2.72 .86 .58 44 .24
CAL YR 19612 TOTAL 608,680 MEAN 1,668 MAX 17,500 MIN 585 MEAN# 1,623 CFSM¥ .47 IN$ 6.42
WAT YR 1962: TOTAL 591+962 MEAN 15622 MAX 13,800 MIN 560 MEAN# 1,676 CFSM% .49 IN# 6.62

# Adjusted for change in contents in Whiteface Reservoir and Boulder, Island, Rice and Fish Lekes; records

furnished by Minnesota Power and Light Co.

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 YO SEPTEMBER 1963
VAY ucTe NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLY AUG. SEPT.
1 972 1,080 835 650 613 42800 19740| 24940 1:290 825 679
e 962 1,020 805 665 613 54560 15720  2,760| 1,180 735 648
3 944 1,070 830 620 687 69830 14560  2,600] 1,120 703 671
. 1y060 1,080 835 670 703 74450 14550 3,110 1,130 613 585
> 1,140 14090 840 680 630 70080  14560] 2,640 934 550 560
6 14050 962 840 670 640| 64660 1s540) 2,410 807 489 589
7 15030 924 840 645 655 64060 15400 2,180 71 482 592
8 1,000 m 260 670 655 49780 1,350 2,120 71 426 550
9 15030 592 900 700 675 49240 Ly470 2,120 719 402 564
0 14090 444 905 710 685 34540 1,540 24640 679 450 522
11 1,020 762 840 700 625 34140 1,720| 4,320 762 456 482
12 1,080 744 840 711 640 2,780 1,740| 4,780 789 695 489
13 14100 944 780 79 675 24580 14980| 4,300 798 861 4%
14 15130 924 760 695 630 2,220 34540 3,600 944 762 482
15 1,090 834 705 703 655! 2,100 49160 3,070/ 1,010 982 502
16 15080 865 700 71 640  2,030] 3,620| 2,690 906 953 543
17 1r120 900 670 703 625 24150 3,330 2,310 852 852 536
18 15030 920 670 703 670 2s140| 34620 2,180 780 906 529
i 1,070 930 670 679 695| 24090| 3,740 2,020 m 10140 606
20 1,060 930 680 711 660( 2,020 3,320 2,260 816 1,010 1,150
21 915 1,030 925 670 670 680 1,980 3,090 2,570 807 834 14280
22 934 97 900 660 660 620 1,860 2,920 24360 762 762 10240
23 953 897 845 640 670 660 1,790 2,790 1,960 679 719 1,020
24 944 1,000 820 620 695 it 15040 24570 14760 627 n 953
25 972 934 815 640 oT1 982 1,490 24330 1,420 571 719 944
20 897 1,080 820 700 695 1,090 19580 1,600 57L 695 816
21 %4 14150 840 620 687 1,620 14540 1,980 508 719 852
28 306 1,030 820 660 687 2,120 N ’ 1,830 655 701 879
29 924 1,050 800 670 2,740 1,590| 3,520 14660 771 718 816
30 982 1,070 850 620 42080 1,760| 3,760 1,380 870 068 m
3 944 | e 830 610 ——- 49800 =—===| 34440 =—=——v 953 703| ————
TUTAL| 31,627 31,216| 27,111| 22,915 195150 33,234| 975010 775040| 75,570 254543 22,261 21,346
HEAN 14020 14041 875 739 684 1,072 3,234| 2,485 24519 824 ni7 712
HAX 1s160 1,150 1,090 905 719 4+800 70450] 49160 49780 15290 14140 1,260
MIN 897 897 444 610 620 613 10490] 1,350 14380 508 402 482
MEAN# 459 a73 400 221 125 859 4,183 2,999 29962 817 700 716
CFSM# .13 .19 W12 .06 .04 .25 1.22 .87 <86 .24 .20 .21
ING# .15 .15 .13 .07 .04 .29 1.36 1.01 .96 .27 .24 .23
CAL YR 19623 TOTAL 587,084 MEAN 1,608  MAX 134800  MIN 444 MEAN# 1,635 CFSM% .48 IN# 6.45
WAT YR 1963: TOTAL 484,003 HEAN 19326 MAX 7,450 MIN 402 MEAN¥ 1,242 CFSM# .36 IN® 4,90

+ Adjusted for change in contents
furnished by Minnesota Fower and Light C

in Whiteface Reservoir and Boulder, Isiand, Rice and Fish Lakes; records
0.



STREAMS TRIBUTARY TO LAKE SUPERIOR 43

4-0240. St. Louls River at Scanlon, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECONDs WATEK YEAR OCTOBER 1963 TO SEPTEMBER 1964

OAY oCT. NOV. DEC. JAN. FEB., HAR. APR. MAY JUNE Ly AU SEPT.
1 T44 522 897 120 710 750 640  5,640] 24310 74960] 1120 19440
2 095 482 852 720 700 770 650 55680 2,080 62520 983 14380
3 o4l 4603 816 730 710 T80 687 5,000 1,820 %9560 1050 1,130
“ 631 496 924 740 720 830 798| 5,540 15730 3,480 14020 950
> 592 420 14130 750 710 880 1,000| 64640 19470 24900 961 860
6 599 408 1.190 740 730 920 890| 8,410 1,440  2,590|  1+060 920
7 496 476 1,210 740 710 920 895 14,800 1320 2+300 994 2,900
8 %63 438 1y210 740 700 925 746 165100 10630] 2,000 950 45140
9 573 482 1,080 T40 690 925 861 L4y600 25090 1,930 890 3,980
10 456 508 843 750 690 925 1,390 12,4600 24580 1,830 961 49340
11 426 613 879 745 680 925 15630 104600| 24520 14800 14120 34940
12 366 013 962 745 650 910|  29640| 104000] 2,060 1,770 940| 3,370
13 408 557 972 740 660 915 3,600\ 9,280  1,820{ 1,880 983| 2,800
14 402 536 934 725 660 960 55220 74690 14650 2,060 14070 29300
1 378 571 870 725 240 1,030] 5,130 64340 15500 24010 900, 2,050
1o 378 655 870 725 630 14150 54190 5,560 1,340 1,930 14000 1,890
L7 384 663 834 730 615 1,100 59060 49860 14230 14890 994 Le670
18 402 719 852 725 620 920| 4¢720] 44640| 1,150 1,800 920 19440
19 402 834 816 725 630 990  4s020{ 0,100 1,620f 14720 910| 14500
20 378 915 780 735 050 14020 3,140| 64170] 3,420 1,670 961 15460
<l 390 944 798 730 660 870 34040 55280 3,130 12060 1»110 1,270
22 476 1+150 771 725 640 930 5,000 49540 24600 1,710 1,110 1s320
23 606 1e330 730 735 660 960 6,100 49020 69470 1e610 880 1,480
P sol 15430 700 730 690 930 54810| 54120| 15,200 1,580] 1,020 10600
25 870 Ls180 706 715 680 830 55180  75300{ 17,600 14570 1,260 1,830
26 789 15140 745 715 715 710 49780 69460 155400 15540 1e220 24170
27 703 L9340 765 700 760 650 49260 55220 13,300 1,500 1:190 29400
28 641 14310 765 700 780 640] 3,940 45400 12,100| 1,560| 1,420| 2,920
29 585 1,000 730 705 755 600 4,220 3,640 10,400| 15540| 14250 24740
20 536 12050 740 710 S———— 620 54100 3,050 89920 1,330 19240 29430
31 496 | ~—=—e- 720 725 - 635 -—-=-| 2,700 - 15250  14320| ————wm
TOFAL | 164767 23,245] 272085| 22,580 194845 269920 969337| 2184580| 141s900| T1,4450| 32,807 644620
MEAN 541 775 874 728 684 868 3,211 7,051 45730 2,305 1,058 2,154
MAK 870 le43C 15410 750 780 14150 6,100 16,100 174600 71960 14420 4340
MIN 366 408 700 700 615 600 640 2,700 14150 14250 88D 860
MEAN 512 608 458 278 206 218 | 49377 8,978 5,844 | 1,648 582 2,982
CFSM# .15 .18 .13 .08 .06 .06 1.28 2,62 1.70 .48 .17 .87
IN# .17 .20 .15 .09 .06 .07 1.43 3.02 1.90 <55 +20 «97
CAL YR 1963: TOTAL 4oclslee MEAN 1,263 MAX 7,450 MIN 366 MEANE 10262 CFSM# .37 IN# 4499
WAT Y& 19643 TOTAL 762136 MEAN 2,082 MAX 17,600 MIN 366 MEAN% 24225 CFSM# .65 IN# 8.81

# Adjusted for change 1in contents in Whiteface Reservoir and Boulder, Island, Rice and Fish Lakes; records
furnished by Minnesota Power and Light Co.

OESCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR UCTUBER 1964 TO SEPTEMBER 1965

0AY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 29330 Ls 150 74 1,510 14550 14420 800 8110 4,000 2+010 L4090 755
2 29360 1,050 1,130 1,460 1,650 14400 700 74390 34460 23160 14150 641
3 24370 1,020 1,210 1,430 1,650 1,500 780 61960 3,700 24190 15220 764
“ 24380 1¢000 14090 14520 L1600 14450 700 69520 34940 2,040 1,070 683
> 24270 15020 le030 1,480 1,600 12450 670 6,010 43860 14940 1,030 155
] 24080 1¢000 1,000 14400 1,620 14500 750 59830 74050 1,770 1,000 633
1 Le 940 19060 940 15450 14550 14500 770 54830 95280 1,760 920 37
8 14880 1s070 960 14450 1,500 1,400 820 54760 104500 14430 860 692
9 1,720 19280 960 14450 1,500 15420 860 5,720| 11,100 1,520 14160 710
10 1,560 ls1l0 12150 14400 14500 1+350 1s200 54540 9¢940 14540 983 174
11 1s420 1,110 14100 1+350 19450 15450 14280 59160 7:750 1,420 920 674
L2 1,430 11540 1,200 1,350 1s450 12400 1e770 4,780 62460 14360 822 802
13 14540 14530 1,200 1e320 1,450 1,500 34300 44340 52420 15420 174 972
14 15520 15360 Ls150 1,350 14450 15480 52200 3,860 4+700 L4370 719 1,090
iy 1,670 1e270 Le130 1,450 14380 1,380 9,000 3,760 44000 14270 683 1,360
le 10540 15280 1,130 14450 1,700 15130 114700 3,800 35200 1,300 633 14830
17 1y 740 14300 1,050 1,450 1,370 1,020| 13,200 4500 29520 1+380 578 24040
18 1y600 14270 1,100 19400 1,380 1,050 164100 54600 29360 14320 683 2s120
iy 14500 1,110 1,200 15400 1,400 950 214400 09590 1,900 1200 617 20200
20 1,500 910 1200 1e450 1,420 1,000| 22,600 62220 24160 1,220 683 25270
2L 15580 822 1y180 14500 1,400 14030 22,200 69140 29800 1,260 657 2,170
e 15460 719 1,300 1,500 14370 15000| 205500 79240 3,030 1,280 683 24150
23 1s300 1,220 14300 1,500 1,400 950 18,900 T+930 24550 1,280 674 29240
24 14420 19340 1,200 1,500 12370 940 17s 100 79540 2,170 19220 625 2+270
25 14400 15270 14300 1,450 14400 930 155200 74510 1,970 14160 683 2,170
286 1,280 19250 19300 1450 14370 920 134400 71660 1+840 1+140 719 14900
217 1,320 1s190 1,320 1,450 14400 950| 114800 60910 1,930 1,080 128 20040
28 1,320 900 1s320 19450 1¢450 983 11,000 6,100 24080 1,070 o4l 14740
29 1,300 1130 1410 19400| —ee—=e 860 99850 59420 2,160 1,070 665 14580
30 1,270 870 19410 le420 d 840 8,950 59160 24150 1,180 665 25460
31 1,210 ———— 1e350 1,420 o 860| =m—=—- 49600 | =————= 14190 37| -
TOTAL 51,210 34,151 36,094| 449560 41,330 37,013| 262,500 184,490| 131,040| 44s550| 25,072 43,222
MEAN 14652 1y138 1y164 19437 19476 1,194 8,750 55951 4,368 19437 809 1ro6d
MAX 24380 14540 14410 19520 1s700 1,500 22,4600 89110] 114100 2¢190 1,220 29460
NIN 15210 719 174 1320 1.370 860 670 34760 14840 1,070 578 633
MEAN# 1,561 1,004 375 425 1ol 398 10,884 Tv932 49614 787 486 1,811
CFSM# 4 .29 «11 .12 +03 el2 3.17 2.31 1.35 .23 14 «53
IN.# «52 +33 «13 il4 +03 213 3.54 2.66 1.51 +26 +16 +59
CAL YK 19643 TOTAL 8169494 MEAN 2,231  MAX 174600 MIN 600 MEAN# 3,541 CFSM: 1,03 IN® 9,27
WAT YR 1965 TOTAL 935,232 MEAN 2,562 MAX 22,600 MIN 578 MEAN® 2,123 CFSM: .62 IN* 10.00

¢ Adjusted for change In contents in Whiteface Reservoir and Boulder, Island, Rice and Fish Lakes; records
furnished by Minnesota Power and Light Co.



44 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0245. Amnicon Lake near South Range, Wis.

Location.--Lat 46°29'00", long 92°04'05", in sec.12, T.46 N., R.14 W., in northwest corner of lake,
15 miles southwest of South Range.

Drainage area.--5 sq mi, approximately.

Records available.--August 1936 to September 1964, fragmentary (discontinued).

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

Extremes. --Maximum and minimum elevations, in feet, observed for the water years 1961-64 are con-
tained in the following table:

Water Maximum Minimum

year Date Elevation Date Elevation
1961 | May 23, 1961 1,197.80 Several days 1,196.32
1962 | May 26, 28, 1962 1,197.66 Oct. 4, 26, 1961 1,196.40
1963 | Oct. 2, 1962 1,197.14 Several days 1,196.36
1964 | Sept.28, 30, 1964 1,197.70 do. 1,196.36

1936-64: Maximum elevation observed, 1,199.32 ft May 9, 1950; minimum observed, 1,195.82 ft
8

Oct. 28, 1948.
Remarks.--Lake has natural cutlet. Lake usually ice-covered from mid-November to latter part of April.

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

Elevation, in feet, water year October 1960 to September 1861

Oct. Mar, 10, 1961.. . 6.65 June 7, 1961...... 7.08
Apr, 13..... 6.75 1
20... 7.45
22... 7.47
7.79
7.69
7.45
7.36
Nov. 7.38
7.80
7.52 July
7.30
7.28
7.16
Elevation, in feet, water year October 1961 to September 1962
Oct. 6.40 Apr. 22, 1962...... 6.92 June 6, 1962...... 7.20 €.86
6.46 28.. veaee 6,92 ... . 6.84
6.42 . 6.84
6.40 . 6.84
Nov. 6.70 - 6.90
6.70 . 6.82
6.70 July . 6.88
6.70 . 7.20
. 7.26
Feb. 6.98 . 7.14
Apr. 2 6.92 . 7.14
Elevation, in feet, water year Uctober 1962 to September 1963
Oct. 7.14 Apr. 21, 1963.. . 6.89 May 15, 1963...... 6.84 June 6.96
7.12 2z 1 6.84 6.96
7.10 6.84 6.95
7.04 6.84 6.80
6.96 6,84 6.80
Nov. 6.84 6.84 6.80
6.74 6.89 6,80
6.66 6.91 . 6.78
6.60 6,90 . 6.78
6.56 6.90 6.78
Dec. 6.54 May 6.90 .« 6.70
€.54 6.90 6.52
6.88 6.45
Jan. . €.64 6.90 6.46
Feb. 26..... 6.55 6.94 6.46
Apr. 6,94 6.46
6.94 6.46
6.94 6.46
6.94 6.36
6,94 6.36
6,94 6.36
6.95 6.36
6.95 6.46
Teovonansanes 6,85 6.48
Elevation, in feet, water year October 1963 to September 1964
Oct. 5, 1963...... May June 28, 1964 7.26
1z.. 29. 7.26
. 7.26
7.18
7.18
Nov. . 7.16
7.14
. 7.14
Jan.
Feb. June
Mar.
Apr.

7.16
.. 7.16
. . 7.20
ceeesss 7.20 ceeeresas 7.26

Add 1,190 feet to obtain elevations gbove mean sea level.




Location.--Lat 46°32'15", long 91°35'45",

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0255. Bois Brule River at Brule, Wis.

in NWESWE sec.23, T.47 N., R.10 W., on right tank

.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.
published in WSP 1307.

Gage.--Water-stage recorder.
To Oct. 1, 1964, chain gage

1959-62.
Average discharge.--23 years, 169 cfs.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contalned in the
Tollowing table:

45

Prior to January 1943 monthly discharge only,

Datum of gage 1s 948.49 ft above mean sea level, datum of 1929.
at same site and datum supplemented by water-stage recorcer part of

Prior

Max imum Minimum
W;::: Discharge Gage helght Dat Discharge Gage height
Date (ofs) feet) e ofs feet)
1961 May 15, 1961 923 4,00 Several days a 100 -
1962 May 15, 1962 779 3.68 | Many days a 110 -
1963 Apr. 2, 1963 305 2.30 | Peb, 27, 1963 a 105 -
1964 May €, 1964 487 2.92 | Many days a 103 -
19€5 Apr. 18, 1965 855 4.09 | July 28, 1965 117 1.44
a Minimum daily.
1942-65: Maximum discharge, 1,520 cfs June 5, 1944 (gage helght, 5.2 ft, from grgph based on

gage readings), from rating curve extended above 750 cfs; minimum, 67 cfs Mar. 13, 1943.

Remarks.--Records good except those for winter perlods, which are fair.

Revisions (water years).--WSP 1207:

Dralnage area.

WSP 1337:

1943(M), 1944, 1945-50(M).

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TU SEPFEMBER 1961
vay ocT. NOV. DEC. JAN. FEB. MAR. APR . uay JUNE JULY AUG. SEPT.
i 134 243 140 120 100 L7 201 279 203 131 125 114
2 134 295 140 120 1to 119 179 264 203 131 125 119
3 131 253 150 120 120 119 167 253 203 128 131 117
@ 131 224 160 120 120 120 167 238 190 125 134 114
5 131 210 190 120 120 120 183 226 181 122 130 117
o 131 190 196 120 120 125 179 261 173 122 122 137
7 131 175 196 120 120 125 175 325 166 122 122 131
¥ 131 179 190 120 12v 125 167 336 162 119 122 122
9 131 175 180 120 120 122 164 314 198 119 122 122
10 131 167 170 120 120 122 160 292 154 119 119 128
114 131 164 150 120 120 125 164 303 151 122 119 153
12 131 lo4 130 120 110 120 175 282 154 122 119 146
i3 143 le0 130 120 110 117 167 272 162 125 119 150
14 143 156 12u 120 117 122 175 469 158 128 117 153
iv 140 156 120 120 117 125 210 863 148 131 117 150
lo 17 160 130 120 117 118 224 819 145 131 117 140
17 131 160 130 122 117 124 327 616 142 131 117 131
18 131 156 130 119 117 121 456 600 138 125 119 125
19 i3l 156 130 119 115 121 462 524 138 122 125 119
v 131 156 130 115 115 126 459 469 142 119 122 119
21 128 153 120 110 119 122 520 418 138 137 119 128
22 131 153 120 110 117 128 437 388 142 140 113 131
23 131 150 110 110 117 128 391 353 150 134 117 128
24 131 150 120 100 115 128 397 325 143 i34 119 125
25 131 146 120 100 110 134 397 303 137 134 119 128
2o 134 146 120 100 110 164 385 282 134 128 117 122
et 134 143 110 100 111 233 362 206 131 128 117 125
28 131 150 100 110 111 274 339 251 131 128 119 122
29 131 150 ilo 110 - 238 317 236 128 125 119 122
30 145 140 120 110 243 306 221 125 28 117 122
31 164 | =—————w 120 110 229 —e—-mm 217 | mm———— 131 14| —m—me—
ToTAL 49156 51180 49282 3,565 34235 49454 8,412| 11,265 4,630 3,941 3,739 3,860
MEAN 13 173 138 115 116 144 280 363 154 127 121 129
MAX 164 295 196 122 120 274 520 863 203 140 134 153
MiN 128 140 100 100 100 117 160 21t 125 119 114 114
CFSM Le19 1.53 1.22 1.02 1.02 1.27 2.48 3.22 1.37 1.13 1.07 lol4
INe 1.37 1.70 la4l .17 1.06 1.47 2.77 3.71 1.52 1.30 1.23 1.27
CAL YR 1960: TOTAL 60,315 MEAN 165 MAK 854 MIN 100 CFSM 1.46  IN 19.85
WAT YR 19613 TOTAL 60,719 MEAN 166 MAX 863 MIN 100 CFSM Le47 IN 19.98




48

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0255. Bois Brule River at Brule, W1s.--Contlnued
DISCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY ocTe NGV, CEC. JANS FEBe MAR. APR . MAY JUNE JuLY AUG. SEPT.
i 125 140 134 120 12¢ 110 155 205 259 146 128 184
< 125 198 134 120 120 115 150 196 243 150 128 172
3 125 186 137 120 125 120 143 210 229 153 137 160
4 125 173 140 120 130 120 156 179 224 150 138 192
5 125 lo4 128 i20 130 125 164 175 219 15¢ 131 179
3 k25 156 135 120 130 130 175 175 210 143 132 17
7 125 150 135 120 130 140 180 167 201 143 130 156
8 125 146 130 i20 125 140 192 i64 196 163 128 146
9 L25 143 130 120 120 140 201 i60 188 14¢ 124 167
lu 122 140 135 i20 120 140 179 167 179 140 119 188
11 134 140 135 120 120 140 188 167 183 140 118 194
12 140 140 135 120 120 140 192 i71 171 137 146 196
13 140 140 135 i20 120 140 175 196 i64 132 143 179
14 131 140 135 120 120 140 179 219 160 131 134 7
15 128 140 135 120 120 140 175 695 153 131 128 156
16 128 137 135 120 120 131 175 565 154 131 124 150
17 125 137 135 115 120 135 192 496 154 128 122 150
18 122 137 135 115 izo 135 210 424 160 128 121 143
19 i19 137 135 110 120 140 229 453 164 12¢ 120 140
20 119 131 135 110 120 140 229 415 156 134 119 134
33 119 131 135 110 115 134 224 376 153 136 17 137
2 L22 137 130 110 115 143 233 385 164 134 117 134
23 122 140 130 110 110 131 229 632 L67 131 153 134
26 125 134 130 110 110 135 219 596 167 130 150 153
25 122 137 130 110 110 135 214 499 153 131 143 150
20 125 134 130 110 110 140 205 453 146 131 131 146
27 124 134 130 ilo 110 146 205 403 143 128 125 143
28 122 131 125 i15 110 153 224 356 143 128 125 138
29 143 131 125 115} =——=-- 160 219 333 164 131 125 136
30 150 134 120 115 —— 160 210 306 160 134 125 136
31 183} Semmee 120 120 ~————- 155 =—==—-- 279 —=————- 131 192 ———-—
TOTAL 3,950 49318 %4093 35605 34340 41253 5¢821| 10,217 5327 49221 49073 43735
MEAN 127 144 13, 11 119 137 194 330 178 136 13 158
MAX 150 198 140 120 130 160 233 695 259 153 192 196
MIN ile 131 120 110 i10 110 143 160 143 126 117 134
CFSM 1.13 l.27 1.17 1.03 1.006 1.21 L1.72 2.92 1.57 1.20 1.16 1.40
INe 1.30 le42 1.35 1.19 l.10 1.40 1.92 3.36 1.75 1.39 1.34 1.56
CAL YR 1961: TOTAL 59,462 MEAN 163 MAX B63 MIN 100 CFSM lo44  IN 19,57
WAT YR 19623 TOTAL 57,953 MEAN 159 MAX 695 MIN 110 CFSM L.41  IN 19.07
DISCHARGEs IN LUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TU SEPTEMBER 1963
DAY oCT. NUV. DEC. JANe FEB. MAR APR o MAY JUNE JULY AUG. SEPT.
1 129 126 133 120 120 110 237 213 160 123 129 114
2 126 126 133 120 125 iis5 278 195 154 120 123 114
3 129 126 133 120 25 115 289 191 151 117 117 114
4 143 126 133 125 25 120 237 186 147 i14 114 1ii
> 143 126 133 125 130 120 232 174 166 111 111 111
6 140 129 129 120 130 125 213 166 170 114 il 108
7 136 129 130 125 130 130 213 162 160 1 111 11
8 140 129 i30 136 120 125 213 182 151 111 108 iie
7 140 129 130 129 20 120 200 182 143 111 111 111
10 136 129 125 126 120 125 191 204 151 111 108 i
i1 138 126 izo0 125 120 130 186 195 154 108 108 ii1
12 133 129 ii5 120 120 123 182 186 151 108 133 136
13 133 Ao 120 120 120 17 174 218 143 i20 133 117
14 131 126 125 120 i20 nr 174 209 140 133 126 114
i5 131 126 130 115 115 120 170 195 133 126 i20 114
.1 140 129 125 115 115 120 170 186 136 114 ii7 1li4e
i7 136 129 125 120 i15 120 i70 182 136 1il 123 111
is 129 129 130 120 1i5 123 166 182 133 111 117 111
19 131 126 140 120 115 123 176 178 140 1 ii4 114
20 129 129 126 120 115 123 166 174 i36 i20 114 i
21 129 129 129 120 115 123 162 182 133 1le 111 114
2 134 126 125 120 115 nz 160 195 129 11 111 114
23 133 129 125 120 115 120 154 184 126 o 1i1 114
24 129 i26 125 120 1i5 126 151 178 123 or 11 133
25 126 123 120 120 Lio 140 i51 170 123 114 111 136
26 126 123 120 120 110 136 15¢ 166 151 114 111 129
27 126 123 120 120 105 140 is1 160 154 o 1i1 126
28 133 129 1i5 120 110 151 i51 170 143 17 111 129
29 129 129 115 120| = 174 193 174 126 117 111 123
30 129 129 120 120| w———— 221 242 166 123 11é ii1 120
31 129 ——mm=e 120 120] - 213| == 166 | —em—ue 136 2y -
TOTAL 4y114 34816 34899 3,761 34310 44088 52706 59671 44286 34566 34570 34510
MEAN 133 127 126 izi iis8 132 190 183 14 11 11 17
X 143 129 140 lie i3o0 227 289 218 170 136 133 136
MIN 126 123 115 115 105 110 151 160 123 ion 108 108
CisM led7 1.13 1.11 1.07 1.05 1.17 1.68 leb2 1.26 1.02 1.02 1.04
ENe 1.35 Le26 1.28 1.24 1.09 1.35 1.88 1.87 1e41 1.7 1.17 1.16
CAL YR 1962t TOTAL 57,421 MEAN 157 MAX 695 MIN 110 CFSM 1.39 IN 18.90
WAT ¥Yu 196332 TUTAL 49,297 MEAN 135 MAX 289 MIN 105 CFSM 1.20 IN 16.22
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4-0255. Bols Brule River at Brule, Wis.--Continued
DESCHARGE, IN CUBIC FEET PER SECOND, WATEK YEAR OCTUBER 1963 TO SEPTEMBER 1964
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
i 120 114 120 122 120 118 114 247 151 114 122 126
¢ 120 114 116 126 120 120 114 240 147 114 114 126
3 120 ils 130 126 120 120 120 237 143 114 114 123
I3 120 114 129 124 120 123 120 242 140 114 108 120
5 uz 114 126 122 123 120 120 242 140 114 103 117
° 117 114 123 120 123 123 140 480 140 114 103 17
7 1i% L4 123 120 122 120 143 454 140 114 103 268
[ 114 i1e 123 120 120 120 129 417 140 114 103 316
9 14 il4 124 120 120 120 129 400 133 114 103 278
10 114 1i4 124 118 120 17 133 343 140 i10 103 391
11 117 114 126 114 122 114 154 310 133 110 111 305
ie 117 120 124 112 124 nr 200 360 133 110 106 242
13 117 123 122 112 126 117 349 327 126 107 106 206
14 uz 120 120 114 124 120 316 305 123 i07 106 209
1y uzr 120 118 118 122 123 252 278 123 107 106 191
16 17 120 116 120 120 123 283 257 123 104 106 178
17 114 123 114 120 120 120 218 242 123 104 106 174
13 114 123 112 120 118 220 257 237 126 104 103 166
19 114 123 112 120 116 120 247 227 126 106 103 164
2u 114 120 t10 120 114 126 227 213 122 104 123 178
P 114 120 110 120 114 126 268 200 120 104 136 182
22 123 136 110 120 114 128 349 200 120 104 140 178
23 123 140 Lo 126 114 128 327 195 143 104 126 191
s 120 133 1i2 122 112 128 294 222 174 104 133 218
25 120 129 e 120 1n2 126 268 2217 154 103 151 213
26 120 126 120 118 110 124 247 206 143 106 140 208
27 123 123 120 118 110 122 232 182 133 103 129 202
8 17 123 120 116 112 122 227 174 126 106 133 195
29 117 123 120 116 114 120 237 162 120 106 126 186
30 114 123 120 ns| — 118 252 158 17 103 140 174
31 114| ——-—- 120 120 — 116 ———- 154 ————m 103 133 ~——mn
TOTAL 3,633 34622 3,690 3,702 34426 3,759 69526 8,138 4,022 34343 3,639 51942
HEAN nrz 121 119 119 i18 121 218 263 134 108 11 198
MAK 123 140 130 126 126 128 349 480 174 114 151 391
MIi 114 114 110 112 il0 114 114 154 117 103 103 117
CFSM 1.04 1.07 1.05 1.06 1.05 1.07 1.93 2.32 1.19 .95 1.04 1.75
INe 1.20 1.19 1.21 1.22 1.13 1.24 2.15 2.68 1.32 1.10 1.20 1.96
CAL YR 1963: TOTAL 48,413 MEAN 133 MAX 289 MIN 105 CFSH 1.17  IN 15.93
WAT YK 19643 TOTAL 53,442 MEAN 146 MAX 480 MIN 103 CFSM 1.29  IN 17.59
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 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 us 150 137 265 184 156 154 127
5 13 125 118 134 120 146 140 253 180 174 145 127
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
3 142 125 i18 138 122 132 169 321 196 163 202 121
v 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 2712 156 146 142 139
14 135 176 138 118 1i8 132 276 253 150 145 137 154
15 134 167 132 120 1c0 132 338 255 145 143 134 196
16 134 160 126 122 118 132 454 210 142 148 132 208
17 131 153 124 124 118 130 549 267 139 165 132 188
is 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
26 128 130 124 120 126 428 218 130 125 242 167
et 128 126 124 118 128 403 212 145 124 153 161
28 127 124 122 118 130 379 208 180 121 150 160
29 127 124 120 118 132 355 200 169 119 143 172
30 1271 122 120 18 135 338 192 161 132 140 228
31 127 122 118 137 ———e 186 —~————m 176 137 ———ee
TUTAL 49269 49127 3,838 3,836 3,358 4,088 10,458 8,059 45815 49596 41607 49834
MEAN 138 138 124 124 120 13, 349 260 16 148 149 161
MAX 169 186 142 138 126 150 664 369 196 176 202 228
MIN 127 120 18 118 118 120 137 186 130 119 125 122
CFSM 1.22 1.22 1.10 1.10 1.06 .17 3.08 2.30 1.42 1.31 1.32 lo43
IN. 1.40 1.36 1.26 1.26 1.11 1.35 3.44 2.65 1.58 1.51 1.52 1.59
CAL YR 1964: TOTAL 54,731 MEAN 150 MAX 480 MIN 103 CFSM 1.32 IN i8.01
WAT YR 19653 TOTAL 60,845 MEAN 167 MAX 664 MIN 118 CFSM 1.48 [N 20.04
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4-0261. Long Lake near Iron River, Wis.

Location.--Lat 46°35'30", long 91°20'30", in SWi 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 £t (from topographic
map.

Extremes. --Maximum gage height observed during year, 2.19 ft May 8; minimum observed, 1.57 ft. Aug. 25.

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

Gage height in feet, water year October 1964 to September 1965

Oct., . 1.92  Dec. 19, 1964....,... 1.90 May 22, 1965..,..... 2.12 July 31, 1965....... 1.70
. 1.86 26..000ensneen., 1,92 .. 2,10
. l.82 2.08
Nov. 1.80 . 1.85 .. 2.04
1.88 1.88 . 1.98
1.87 2.01 1.96
1.87 2,18 1.90
Dec 1.87 2.18 1.86
1.88 2.19 1.80
1.90 2.16 1.78

1.76

4-0263. Sioux River near Washburn, Wis.

Location.--Lat 46°41120", long 90°57'02", in NE} sec.35, T.49 N., R.5 W., on right bank 75 ft
upstream from culvert on County Trunk C., 2% miles west of junction with State Highway 13 in
Washburn, 4% miles upstream from Lake Superlor, and 7% mlles northwest of Ashland.

Drainage area.--17.5 sq mi.

Records available.--Annual maxlmums, water years 1959-65, and occasional low-flow measurements,
water years 1962-64. October 1964 to September 1965, seasonal records.

Gage.--Watir-stage recorder and crest-stage gage. Sept. 28, 1958, to Oct. 28, 1964, crest-stage
gage only.

Extremes.--Maximum discharges for the water years 1959-65 are contained in the following table:

Water Discharge Gage helght |Water Discharge Gage height
year BaES (cfs) (feet) year Date (cfs) (feet)
1989 May 26, 1959 310 11.05 § 1963 | Apr. 2, 1963 380 I1.46
1960 | apr. 24, 1960 1,620 17.48 | 1964 | May 23, 1964 1,630 17.5
1961 June 12, 1981 430 11.74 | 1965 | Apr. 19, 1865 260 10.73
lge2 May 23, 1962 820 13.85

1959-65: Maximum discharge, 1,630 cfs May 23, 1964 (gage height, 17.5 ft).
1964-65: Minimum discharge recorded, 6.1 cfs Aug. 15 (gage helght, 8.36 ft).
Remarks.--Records good to fair, Low-flow discharge measurements for water years 1962-64 are as
follows: Aug. 16, 1962, 8.11 cfs; Aug. 2, 1963, 8.03 cfs; Oct. 26, 1963, 8.58 cfs; July 26, 1964,
8.46 cfs.

DiSCharuEy IN CUBIC FEET PER SECONUy WATER YEAR OCTUBER 1964 TU SEPTEMBER 1v65

LAY GCT. NUV. DEC. JAN. FES. MAR. APR. Ay JUNE JULY AUG. SEPT.

1 - 9.7 w0 16 15 12 9.7 8.1

< - 9.7 10 16 13 14 7.8 7.8

3 - 9.7 10 18 15 9.7 7.8 7.1

4 - 9.7 10 15 20 8.9 T4 7.1

5 - 97 11 15 15 8.5 Te4 7.1

° - v.7 11 16 12 9.0 7.4 T4

7 - 9.3 1 o4 13 10 e 8.1

8 - 9.3 12 o7 30 25 9.7 8.1

9 - 9.3 12 34 18 15 8.1 8.1

i - 9.3 15 24 15 11 7.8 7.8

1 - 20 25 19 12 10 To4 7.8

12 - 39 38 16 11 9.5 7.1 8.9
i1a - 33 90 14 9.7 12 6.7 10
o - 20 131 13 8.9 11 6.7 12
i - 17 15 8.9 10 6.7 14

1o - 15 68 30 8.5 12 6.7 9.7
17 - 13 88 25 8.5 15 7.1 10
1o - 12 128 35 8.5 10 7.1 11
19 - 12 142 20 8.9 8.5 8.7 16
2 - 11 70 22 11 8.0 6.7 13
e - 11 83 50 9.7 7.6 7.1 15
fe - 1 55 35 B9 7.4 To4 15
o3 - 9.7 71 20 9.3 Tod 7.1 11
24 - 9.7 37 15 8.1 Tal 7.1 10

2 - 9.7 31 17 7.8 6.7 T.e 9.7
<o - 9.5 27 20 8.1 6.7 7.8 10

<7 - 9.5 22 15 9.7 6.7 8ol 9.7
28 - 9.5 21 13 9.3 6.7 7.8 10
29 9.3 9.0 21 13 Bal 6.7 7e4 13
L0 9.3 3.0 19 12 7.8 8.1 8.1 36

31 9.3 —-—=- ———— | ———— 11 8.1 -———-

TuTaL - 384.0 1,374 696 | 348.7| 311.2| 239.4| 328.5

HEAN - 1Z.0 45.8 22.5 1146 10.0 7.72 11.0

“AX - 39 142 o4 30 25 14 36

Min - 9.0 10 12 7.8 6.7 6.7 7.1

CFsM - BE 2.62 1.29 .66 .57 44 .63

IN. - .82 2.92 1,48 T4 166 .51 .70
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4-0270. Bad River near Odanah, Wis.

Location.--Lat 46°29'15", long 90°41'45", in SE: sec.2, T.46 N., R.3 W., on left bank just down-
stream from Elm Holst 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 avallable.--July 1914 to December 1922, May 1948 to September 1965. Monthly dlscharge only
Tor 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 Jvly 12,
1962, wire-welght 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.~-Maximums and minimums (discharge in cubic feet per second, gage helght 1n feet).

Annual maximum discharge (*) and pesk discharges above base (3,000 cfs), water years 1961-€5
G & Gage
Date Time|Discharge heiggt Date Time|Dlscharge heiggt Date Time |Discharge hegght
Dec. 7, 1960 - 5,580 8.85 || May 24, 1962 - 3,660 7.25| May 9, 1964 | 1500 6,200 9.34
Mar. 28, 1961 |0830 5,960 2.5 May 24, 1964 | 2200 3,640 7.25
Apr. 19, 1961 |0630 3,500 7.10 | Apr. 2, 1963 [ 2200 * 7,190 10.10
May 16, 1961 |0200 * €,670 9.7 Apr. 23, 1965 | 2000 * 6,520, 10.23
Apr. 13, 1964 - 7,000 - May 10, 1965 | 0500 5,120f 9.10
Apr. 10, 1962 - 3,610 7.20 ([ Apr. 18, 1964 - 7,700 - May 18, 1865 | 1500 3,870 7.84
May 14, 1862 - * 4,970 8.34 || Apr. 22, 1964 - 3,500 -
May 21, 1962 - 4,030 7.56 || May 6, 1964 | 1500 * 9,660 11.90
Annual minimum discharge, water years 1961-65
Water year| Date Discharge | Gage height [[Water year Date Discharge | Gage height
1961 July 9-12, 1961 a 53 - 1964 Aug. 8, 1964 49 2.03
1962 July 16,17, 1962 79 - 1965 July 30, 1965 89 2.19
1963 Jan, 27-29, 1963 a 55 -

a Minimum daily.

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

Flood of June 24, 1946, reached a stage of at least 22.2 ft (top of bridge submerged), from
information by Indian service.

Remarks. --Records good 1964-65 except winter periods, which are fair. Records falr 1961-63 except
Nov. 24, 1961, to July 12, 1962, or winter periods, which are poor.

Revisions (water years).--WSP 1207: Drainage area. WSP 1337: 1922.

UVESCHARGLEy IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1960 TO SEPTEMBER 1961

DAY ucy . NOV. DEC. JAN. FEB. MARe APR « MAY JUNE JULY AUG. SEPT.
i 360 14000 800 180 140 210 15920 1,030 189 86 362 77
rd 330 15350 740 170 140 210 998 870 189 86 385 7
3 300 1,300 740 170 140 cio 698 780 189 86 385 68
4 260 1,200 965 170 140 210 698 780 170 17 362 63
5 230 1,050 1300 170 140 200 932 645 133 68 318 68
) 220 840 1,600 165 140 200 900 645 98 o8 229 7
7 210 750 2,000 165 150 200 900 932 98 68 189 77
8 210 700 1,600 166 150 200 932 1,720 77 60 123 7
9 210 645 1,400 165 150 200 965 12820 17 53 109 77
i 200 595 1,100 165 150 200 965 19460 98 53 98 17
i1 210 545 900 160 150 200 965 1+500 98 53 86 362
12 230 498 760 160 160 200 1,060 1,310 382 53 86 408
i3 270 498 620 160 160 200 1y200 1,200 645 77 86 340
14 260 490 520 160 160 200 lyl40 3+760 570 123 77 340
15 250 470 460 160 170 210 1,240 49380 295 208 86 498
le 240 450 400 160 170 210 1,380 55410 208 208 7 362
17 230 440 350 160 180 216 24820 34340 189 137 68 229
18 230 430 300 160 180 220 35390 29920 154 98 68 137
19 229 420 260 150 180 230 35440 24180 137 98 86 133
20 229 408 240 150 190 240 2,870 1,700 137 109 7 98
21 229 410 220 150 190 250 3,320 14380 137 98 60 98
2¢ 250 410 210 170 200 260 2,920 998 137 154 60 133
23 250 400 200 160 200 320 3:170 8le 154 250 60 208
24 272 400 200 160 200 400 22990 520 137 408 60 208
25 250 400 200 150 200 700 24870 545 123 362 68 i70
26 250 410 200 150 210 1,800 24260 498 109 340 295 133
7 272 455 190 140 210 35400 1,860 452 98 250 208 137
28 272 1e220 190 140 210 54600 14500 385 98 208 154 109
29 250 1,060 190 140 — 49200 12240 340 98 189 109 109
30 208 950 180 140 — 3,500 14140 295 86 362 109 i09
31 400 ——— 180 140 - 39340 ————— 229 —— 452 8¢ —
TOTAL 79+BL1 204194 199215 43906 43760 274936 524683 444834 5310 49942 49626 5¢064
MEAN 252 673 620 158 170 901 14756 1,446 177 159 149 169
MAX 400 1,350 2,000 180 210 5,600 39440 53410 645 452 385 498
MIN 200 40! 180 140 140 200 698 229 7 53 60 68
CF>M o4l 1.10 1.01 26 .28 1.47 2.87 2.37 *29 .26 24 «28
INe 48 1.23 1a17 30 «29 1.70 3.21 2.73 «32 <30 2B 31
CAL YR 19602 TDTAL 296,516 MEAN 810 MAX 22,000 MIN 100 CFSM 1.33 IN 18.05
WAT YR 19612 TOTAL 202,281 MEAN 55% MAX 5,600 MIN 53 CFSM .91 IN 12.31

Note,--No gage-height record Dec. 5-10.
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OISCHARGEy IN CUBIC FEET PER SECOND,

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0270. Bad River near Odanah, Wis.--Continued

WATER YEAR OCTOBER 1961 TD SEPTEMBER 1962

oAy ocT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JULY AUG. SEPT.
1 295 484 210 145 115 100 900 1,100 700 21¢ 144 T4
2 367 535 220 145 115 100 1,100 900 560 19¢ 123 681
3 326 14340 225 150 125 i00 14200 840 460 210 112 520
4 331 14410 240 150 145 100 1,200 804 400 22¢ 115 610
5 336 894 270 145 150 100 1,200 760 520 230 115 882
& 304 747 275 140 145 105 1,300 680 540 200 107 681
7 250 686 250 140 130 110 1,400 640 460 170 104 525
9 204 475 240 140 120 iio 1,760 620 410 131 95 421
9 174 434 220 135 110 115 20400 600 %30 12¢ 98 398
10 L63 412 205 130 100 120 24500 620 600 140 91 540
11 167 412 190 125 100 120 2,300 840 882 130 91 1,200
12 189 376 180 120 100 120 1,400 1,600 882 12¢ 154 1,090
13 322 349 175 120 100 125 1,200 24780 640 112 200 1,110
14 506 300 175 125 105 130 15130 44500 450 9 178 15,040
15 502 322 170 130 105 140 1,050 4,000 340 84 144 To4
le 430 300 165 125 110 160 940 29360 280 82 129 681
17 376 193 165 120 110 170 850 1,700 250 82 115 720
18 336 193 170 110 115 175 790 19300 330 82 104 650
19 282 233 170 105 11s 175 760 1,720 430 84 98 560
20 264 193 170 105 115 180 840 3,000 400 112 91 4a4h
21 242 212 170 105 185 34400 390 134 88 380
22 204 254 170 105 190 2,400 410 144 84 340
23 200 212 170 110 195 2,200 460 129 98 318
24 193 190 165 120 205 3,200 412 12¢ 163 326
25 193 235 160 130 240 24800 450 157 216 362
26 178 150 140 280 12740 354 282 174 394
27 185 140 140 320 14200 290 259 140 394
28 237 130 140 380 840 240 197 126 394
29 304 130 130 430 700 210 le3 131 349
30 595 135 120 500 900 260 15¢ 147 326
ETY 575 140 120 700 760 | =e——e— 15¢ 225 -
TUTAL 92230 129342 59755 32965 39255 6s180 404514 51,504 13,440 4y 708 44000 17847
MEAN 298 411 186 128 116 199 14350 1,661 448 152 129 595
MAXK 595 14410 275 150 150 700 2,900 43500 882 282 225 15200
AN 163 150 i30 105 100 100 760 600 210 82 84 318
CFSM 49 -67 «30 .21 .19 «33 2421 2.72 73 25 21 97
IN. 56 «75 «35 24 «20 «38 2.47 3.13 .82 .29 24 1.09
CAL YR 1961: TOTAL 182,388 MEAN 500 MAX 5,600 MIN 53 CFSM .82 IN 11.10
WAT YR 19622 TOTAL 172,740 MEAN 473 MAX 44500 MIN 82 CFSM oT7 IN 10.51
DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1962 TD SEPTEMBER 1963
DAY ocT. NOV. DEC. JANS FEBa MAR. APR . MAY JUNE JuLy AUG. SEPT.
1 282 403 354 140 56 100 54150 1,790 372 107 150 5
2 259 367 358 140 56 100 69310 14330 349 95 160 73
3 242 336 376 150 56 110 59960 1,120 331 93 144 15
“ Lasd 331 416 150 56 120 49100 939 304 93 120 19
b 580 331 412 150 58 130 2,910 786 318 93 102 8l
6 502 318 390 150 b4 160 2,290 730 358 94 86 77
7 462 367 367 150 72 150 12740 570 326 95 81 75
b8 498 480 308 160 90 150 14330 920 295 94 77 13
9 595 457 181 165 105 150 14090 1,740 354 94 77 12
10 540 421 189 165 s 145 B64 1,720 376 94 15 70
11 480 416 230 160 120 140 828 14790 540 92 74 T2
12 436 390 250 150 120 140 650 11460 575 9 74 112
13 312 394 270 140 120 140 600 15240 g 9¢ 100 140
153 344 412 290 130 125 145 550 1190 367 91 140 123
15 331 416 300 115 125 150 498 19060 313 125 150 107
16 318 488 290 100 125 160 502 906 295 105 130 95
17 286 580 280 86 125 i70 560 780 308 90 140 82
18 250 550 270 78 125 180 550 720 290 84 185 86
19 225 498 260 72 125 190 502 645 295 86 195 84
20 216 426 250 66 125 200 520 640 430 13 150 81
21 212 408 230 64 125 200 457 650 350 29 115 82
22 204 385 220 60 120 200 400 804 295 140 94 8l
23 225 367 200 58 120 220 370 828 230 170 84 8i
24 21 326 190 56 120 400 330 6 180 L47 81 120
25 282 362 190 56 120 700 310 894 150 109 80 189
20 217 372 180 56 600 290 798 144 88 79 189
27 254 362 180 55 760 268 665 134 19 78 154
28 27 336 170 55 12100 230 570 134 13 7 140
29 313 331 160 55 2,000 322 520 134 9 15 157
30 349 340 150 56 34500 1,910 4«80 120 86 75 160
E3S 394 ————— 140 56 49300 ——— 430 - 104 75 ——
TUTAL 10,724 | 114970 84055 39244 2y893| 164890 42,391 294451 92111 39141 3323 3,085
MEAN 34s 399 260 105 103 545 14413 950 304 101 107 103
MAX 595 580 416 165 128 49300 64310 1.790 575 170 195 189
MIN 204 318 140 55 56 1c0 230 430 120 73 T4 70
Cksm 51 +65 43 .17 .17 «89 2.31 1.55 «50 .17 .18 17
INe «65 «73 49 «20 «18 1.03 2.58 179 55 19 20 .19
CAL YR 19623 TOTAL 1764162 MEAN 483 MAX 45500 MIN 82 CFSM .79 IN 10.72
WAT YR 19633 TOTAL 144,278 MEAN 395 MAX 69310 MIN 55 CFSM <65 IN 8.78
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4-0270. Bad River near Odanah, Wis.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1963 TO SEPTEMBER 1964
DAY uct. NOV. DEC. JAN. FEB. MAR. APR. NAY JUNE JuLy A6, SEPT.
1 144 126 157 105 100 72 245 2,300 403 134 60 140
2 131 123 137 108 100 81 250 1,880 380 120 72 137
3 112 115 132 110 98 82 310 1,570 313 107 10 126
4 102 112 133 110 96 80 380 1,270 304 102 64 115
5 95 112 140 110 92 78 420 1:240 233 91 59 107
6 o0 112 150 110 90 79 480 8,340 216 8% 52 104
7 91 112 165 110 86 80 540 64770 204 91 5z 129
) 88 109 190 110 82 88 500|  4»000 189 102 62 286
9 88 112 215 110 77 98 560 51540 200 126 56 394
10 109 115 245 110 73 115 800 4,760 385 102 54 595
1 147 115 255 105 70 130 1+800 2,960 326 95 60 660
12 100 131 245 100 68 145 54620 3,070 246 88 68 448
13 93 157 230 96 66 170 74000 2,560 204 85 10 318
14 93 163 200 98 64 205 64500 14810 181 70 3 250
15 88 174 185 100 62 250 49920 1,470 170 65 66 208
lo 88 iT8 185 104 60 290 44500 14110 150 62 73 181
17 88 216 183 106 58 300 69200 906 150 64 3 167
18 88 290 175 106 56 2715 7,380 780 163 72 72 160
19 88 308 170 106 54 265 49260 720 163 70 68 154
20 88 304 155 106 54 250 2,780 665 163 65 70 160
21 86 300 145 105 53 250 2,600 565 157 64 88 211
22 88 376 130 105 53 250 3,500 493 163 60 115 362
<3 95 736 130 104 53 270 3,300 498 178 56 131 344
4 95 686 132 100 54 215 2,700 24740 259 53 154 412
25 117 540 135 96 54 265 2,040 34110 326 53 229 540
¢o 174 452 135 90 56 262 1,600 20200 295 53 217 560
21 170 376 135 88 58 260 12400 1,370 242 53 208 645
28 144 340 130 88 60 255 1¢500 926 208 53 160 575
<9 129 318 125 91 62 250 2,000 665 178 59 140 498
30 129 21 110 95| ——m—e 250 2,400 555 1517 59 150 403
3t 131 e 105 98| ———— 245| ————um 457| ==———- 56 157 -
TOTAL 3,379 7,585 54059 3,180 2,009 5,965| 78,485 67,300 61906 25414 3,103 92455
MEAN 109 253 163 103 69.3 192 2,616 2,171 230 77.9 100 315
HAX 174 736 255 110 100 300 7,380 84340 403 134 217 660
HIN 86 109 105 88 53 72 245 457 150 53 52 104
CFsM .18 .4l .27 «17 .11 +31 4.28 3.55 <38 .13 .16 .52
IN. .21 <46 31 0 .9 .12 .36 4.78 4.10 .42 .15 .19 .58
CAL YR 19633 TOTAL 1294552 MEAN 355 MAX 65310 MIN 55 CFSM .58 IN T.89
WAT YR 19642 TOTAL 194,840 MEAN 532 MAX 85340  MIN 52 CFSH .87 IN 11.86
Note.--No gage-height record Apr. 13, 14, 17, 18, 21-24.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR. May JUNE JuLy AYG. SEPT.
1 318 174 190 190 110 130 160 1,820 753 146 218 180
2 380 1711 190 190 110 140 160 19640 742 160 212 174
3 600 in 190 190 100 140 170 14440 655 180 180 163
4 515 186 190 190 100 150 180 1,250 575 174 163 141
5 415 289 190 190 100 160 210 1,400 510 180 146 119
6 348 292 190 190 100 180 300 12040 645 174 141 119
7 299 268 190 190 110 210 500 12640 714 183 567 122
8 299 243 180 200 ilo 230 800 24200 753 191 682 19
9 368 239 180 200 110 230 1,300 3,430 848 329 505 119
10 360 239 180 200 120 220 1,500 4710 4 447 364 114
1t 329 275 190 190 120 220 3,000 3,520 570 348 215 110
1 318 560 230 180 120 210 43500 24420 456 215 218 116
13 318 1,080 260 170 120 210 44400 1,710 372 249 188 124
14 296 14040 260 160 120 200 5¢370 14300 321 262 160 146
15 212 902 240 150 120 200 5¢540 14280 272 246 143 230
16 249 753 220 140 120 190 49950 20440 246 212 127 340
17 230 620 210 140 120 190 49320 2,700 224 236 122 545
18 218 480 200 130 130 190 49520 3,420 203 282 174 896
19 206 389 200 130 150 180 49700 2,680 183 282 174 992
<0 197 299 190 140 160 180 49840 12940 177 243 141 1,110
21 200 250 190 140 160 180 49840 1,540 168 206 130 1,060
22 206 220 190 140 150 170 5,220 1,300 163 183 130 1,120
23 221 210 200 140 140 170 6,100 1,100 166 166 119 914
24 236 220 200 140 130 170 5,400 950 160 152 114 786
25 236 230 200 140 120 170 3,960 860 149 141 114 660
26 2ks 220 200 140 120 160 3,080 1,060 138 124 132 545
27 215 210 190 130 120 160 2,590 1,150 135 119 157 451
28 206 200 190 130 130 160 2,280 1,080 138 106 174 419
29 88 200 180 120 - 160 1,980 12150 143 97 180 545
30 188 190 180 120 ————- 160 1¢880 968 146 97 171 786
31 177 o 180 110 160 ————ee 802 ~————- 149 166 ———=w
TOTAL 84823 | 10,820 6,170 43910 3,420 55580| 88,750| 550940| 11,439 64339 6,487| 13,265
MEAN 285 361 199 158 122 180 24958 11805 381 204 20 442
MAX 600 15080 260 200 160 230 6,100 42710 848 447 682 1,120
MIN 177 n 180 110 100 130 160 802 135 97 114 110
CFSN %7 +59 .33 .26 .20 .29 4e84 2.95 .62 «33 o34 .72
IN. «54 <66 .38 .30 .21 .34 5.40 3.40 «70 .39 .39 .81
CAL YR 19643 TOTAL 2041630 MEAN 559 MAX 83 340 NIN 52 CFSN .92  IN 12446
WAT YR 1965: TOTAL 221,943 MEAN 608 MAK 6,100 HIN 97 CFSM 1.00  IN 13.51
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4-0275. White River near Ashland, Wis.
Location. --Lat 46°29150", long 90°54!'15", in sec.6, T.46 N., R.4 W., at downstream erd of powerplant

e Superior Distriet Power Co., 0.3 mile downstream from bridge on State Higrway 112 over
dam and 4.5 mliles south of Ashland city limits.

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

Gage.~--Chaln gage read twice daily, or more often when plant load 1is changed. Datum of gage 1s
60.15 £t above mean sea level, datum of 1929 (Lake Superior District Power Co. bench mark).

Average discharge.--17 years, 294 cfs.
Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the follow-

ng vable:
Maximum Minimum
Water Disch ¢ helight Disch [¢] height
'ear scharge e helg] scharge
¥ Date (cts) frec) bate (cfs) aﬁ‘eet)
1961 [May 15, 1961 1,900 3,73 | Many days 152 1.02
1962 |May 23, 1962 2,860 4.70 | Dec. 8, 1961 92 .78
1963 |Mar. 29, 1963 2,660 4.50 | Dec. 10-12, 1962 73 .66
1964 |May 6, 1964 3,200 5,04 | Dec. 1, 2, 1963 71 .62
1965 |Apr. 12, 1965 2,960 4.80 | Several days 100 .78

1948-65: Maximum discharge, 6,270 cfs July 1, 1953 (gage helght, 7.90 ft) from rating curve
extended above 3,000 cfs; minimum discharge, 3.1 cfs Apr. 28-30, 1949 {gage height, 0.09 ft).

Remarks.--Records good except those for winter periods, which are fair. Diurnal fluctuation caused
by powerplant at gage, but as service pond is small, regulation is only moderate.

Revisions.~-WSP 1207: Dralnage area.

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER L960 TO SEPTEMBER 196l

DAY uC¥. NuVe DEC. JAN. FEB. i”AR. APR MAY JUNE JULY AUG. SEPT.
1 220 807 250 240 180 215 379 379 254 176 230 170
2 220 575 289 220 180 250 309 356 249 176 206 170
3 220 510 304 220 170 305 301 33s 254 k85 202 i70
4 204 446 406 215 170 240 267 317 246 185 220 170
5 204 343 954 200 170 220 285 313 244 176 176 170
o 199 326 648 215 170 200 255 317 241 185 200 170
7 i88 284 495 230 170 180 261 469 228 176 178 170
8 194 272 350 200 160 220 234 660 241 176 170 194
9 183 272 268 220 160 236 239 564 216 17¢ 170 170
10 196 261 268 195 160 185 245 542 231 176 170 170
11 220 274 268 210 160 242 234 510 216 176 170 225
1 Y3 21 255 267 225 170 200 250 495 236 176 180 245
13 217 245 243 230 170 226 267 468 234 17¢ 170 234
14 264 251 267 240 170 226 284 1,360 254 221 170 240
15 264 257 267 235 ir0 231 532 1,610 229 235 170 292
16 2716 256 225 230 180 231 710 1,430 219 201 170 245
17 241 255 188 225 180 226 1,140 19240 208 197 170 222
18 253 236 L70 230 190 220 830 1,040 197 170 170 199
19 226 273 175 225 190 222 781 893 185 192 170 187
20 224 200 170 200 i90 226 716 692 203 179 170 170
21 218 250 180 175 190 304 122 682 194 183 170 170
22 247 226 160 190 200 214 646 485 190 210 170 187
23 247 234 160 220 200 274 5710 404 199 210 170 170
24 246 212 180 210 200 346 642 352 271 230 170 187
25 237 238 260 | 210 200 430 612 330 190 253 170 170
26 241 230 200 570 600 301 176 225 170 187
27 252 230 200 Bo6 564 285 176 173 170 i70
28 241 230 190 692 495 256 176 178 170 iT70
29 230 240 1%0 654 435 261 19¢ 178 irT0 iT0
3v 230 250 180 542 406 252 185 220 170 188
31 254 - 235 180 445 —— 247 ——— 253 170 —
TOTAL 72067 91344 8,827 64550 59080 99898 45211 17,848 64532 6,023 54500 59752
MEAN 228 313 285 211 181 319 474 576 218 194 177 192
MAK 276 807 954 240 210 B66 1v140 1s610 211 253 230 292
MIN 183 200 160 175 160 180 234 247 176 170 170 170
CFSM «85 l.16 1.06 -79 67 1.19 1.76 2.14 «81 .72 .13 «71
INe «98 1.29 1.22 <91 .70 1.37 1.96 2.47 «30 «83 76 «80
CAL Yk 19603 TUTAL 130,869 MEAN 358 MAX 3,250 MIN 120 CFSM 1.33  IN 18.09

WAT YR 19613 TOTAL K02s632 MEAN 281 MAX 1,610 HIN 160 CFSM 1.05 IN 14.19




STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0275. White River near Ashland, Wis.--Continued

DISCHARGEs IN CUBIC FEET

PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

53

LAY ucT. NOV. DEC. JAN. FEBe MAR . APR « MAY JUNE JuLy AUG. SEPT.
i 188 213 197 203 150 155 548 379 299 252 158 425
2 194 219 182 197 150 155 559 370 261 229 158 374
3 182 338 192 192 150 155 548 321 247 228 158 308
- 194 352 192 192 150 155 559 257 242 239 163 355
> 188 309 197 192 150 155 570 259 258 229 199 406
o i8z 246 182 192 150 165 554 226 269 209 158 306
7 170 235 156 158 150 170 505 226 263 212 184 262
L] i70 225 113 117 170 160 485 215 253 224 174 210
3 170 214 117 143 155 160 475 <415 221 200 168 232
10 170 209 169 130 170 170 450 215 288 200 174 670
i1 i82 204 L4o 157 155 i85 397 230 431 200 184 854
12 201 209 149 177 155 200 3710 242 334 188 204 591
is 207 214 138 imn 155 170 334 931 335 i8e 251 537
1« 201 214 160 175 155 175 305 607 232 181 199 463
i5 201 209 190 155 175 170 261 745 243 L75 199 328
1o 207 204 205 140 155 220 256 591 220 175 184 258
17 182 204 195 155 155 175 240 517 209 175 189 265
la 170 199 185 135 155 190 217 361 225 [3:1) 184 265
i 179 188 200 155 165 185 289 671 299 175 174 234
290 183 152 199 i55 155 190 85 544 299 192 158 224
21 189 209 199 155 170 200 268 5317 254 198 174 234
res 189 214 194 155 175 210 279 517 248 192 163 208
23 183 209 199 155 155 215 293 1,560 277 179 184 217
24 183 194 199 170 155 220 293 940 256 184 201 217
25 183 199 193 176 155 225 274 933 245 184 206 211
‘26 183 194 140 155 225 246 682 213 215 168 213
27 205 194 150 170 318 235 492 222 225 179 204
<8 173 146 125 140 650 293 366 232 199 163 219
29 219 165 145 145 785 309 356 226 184 206 208
30 225 223 17> 145 654 309 348 238 174 230 198
31 231 —-=m—— 205 170 OLB| —m—mm— 343 -———-= i58 302| mmm——-
TJTAL 54884 64504 54387 5,081 49390 7,780 11,066 15,202 79839 64142 54796 94756
MEAN 190 217 174 164 157 251 369 490 261 198 187 325
MAX 231 352 205 203 175 785 570 1,560 431 252 362 B54
Miw 170 146 113 130 145 155 235 215 209 158 158 198
CFSH 71 .81 «bY <61 +58 .93 1.37 1.82 »97 o T4 -70 1.21
IN. <81 «90 « 74 «70 .61 l.u8 1.53 2.10 .08 «a5 «80 1.35
CAL YR 19613 TOTAL 95,169 MEAN 261 MAX 1,610 MIN 113 CFSM .97 IN 13.16
WAT YK 1962: TOTAL 90,827 MEAN 249 MAX 1,560 MIN 113 CFSM .93 IN 12.56
OISCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR UCTUBER 1962 TG SEPTEMBER 1963
DAY ucT. NOV. DEC. JANS FEB. MAR APR. MAY JUNE JuLy AUG. SEPTe
1 195 L6 193 1712 175 180 823 537 184 160 242 161
2 204 198 147 223 170 175 830 434 184 150 201 172
3 188 183 187 178 180 180 751 370 177 145 178 158
4 226 L7 182 183 165 180 076 352 174 140 178 169
5 253 183 174 190 180 185 607 317 179 135 161 169
o 231 183 174 195 175 180 472 260 183 130 161 158
1 225 198 158 195 175 180 402 272 193 129 161 i58
8 231 206 174 195 180 k80 348 260 197 155 161 158
9 266 198 134 195 180 180 325 356 186 164 161 158
i 260 igy 84 i9e 175 170 298 366 198 i52 161 169
11 237 189 3 149 180 175 270 370 209 135 161 158
iz 231 189 108 118 180 180 265 343 232 144 161 158
13 242 189 174 106 180 185 254 317 220 203 201 186
14 202 189 190 150 180 195 248 330 220 209 1712 180
15 212 189 206 170 165 195 237 290 186 181 161 158
16 212 212 200 i85 165 180 226 284 192 L8l 184 169
i7 218 21e 218 185 175 205 220 270 181 64 167 158
l4 189 196 218 180 175 205 232 248 170 L64 190 158
19 204 196 206 185 180 210 232 284 181 181 161 169
20 204 196 195 180 180 195 232 272 186 lo4 161 172
a1 189 180 178 180 165 195 230 258 176 185 lel los
22 195 190 149 180 160 200 202 255 164 186 161 155
a3 204 168 178 180 180 225 213 248 192 181 172 172
24 206 186 172 180 175 350 202 248 176 181 161 155
25 198 190 160 180 180 700 208 248 164 164 i6l 183
26 127 193 195 180 180 650 213 245 164 152 172 206
27 198 182 183 175 600 202 245 185 164 161 178
28 198 187 190 175 350 202 245 176 164 161 Lo4
29 189 198 190 170 1r490 303 240 164 i98 161 170
30 189 204 178 175 1,190 582 240 164 164 16} 175
31 183 —— 149 175 ——— 898 —————— 220 -—— 209 161 ———
TUTAL 62556 5,722 5,361 55476 49910 10,763| 10,511 91224 54557 55134 5,277 5,020
MEAN 211 191 173 177 175 347 350 298 185 166 170 167
MAX 266 212 218 223 180 1,490 830 537 232 209 242 206
MIN 177 166 73 106 160 170 202 220 lo4 129 16l i55
CFSM <79 71 % «66 65 1.29 1.30 l.11 »69 .62 63 .62
INe «91 79 T4 .76 .68 1.49 La45 1.28 77 =71 .73 «69
CAL YR 19623 TUTAL 90,691 MEAN 248 MAX 14560 MIN 73 CFSM .92 IN 12,54
WAT YR 1963: TOTAL 79,511 MEAN 218 MAX 14490 MIN 73 CFSM .81l IN 10.99




54 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-0275. White River near Ashland, Wis.--Continued
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR UCTOBER 1963 TG SEPTEMBER 1964
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JuLy AUG. SEPT.
1 164 149 100 160 103 176 208 507 184 14¢ 138 186
2 152 160 90 164 150 180 208 463 196 146 162 186
3 164 160 119 194 158 180 286 434 196 14¢ 163 175
4 152 160 170 188 152 176 260 393 191 146 155 170
s 164 149 138 170 170 160 278 700 187 164 152 164
6 152 155 188 160 172 170 325 25160 187 14€ 152 175
7 152 160 188 168 170 170 334|  L.1l0 188 14€ 152 203
8 152 166 146 168 155 170 298 1,170 188 170 192 343
9 152 160 194 155 132 164 219 12230 188 172 152 325
10 152 149 180 120 150 172 515 1,050 228 146 149 830
11 152 172 165 89 160 176 724 698 235 14¢€ 158 370
12 152 160 144 112 166 176 812 704 194 14¢€ 164 334
i3 169 160 163 141 170 180 798 534 194 14€ 164 312
14 152 160 119 146 170 186 857 527 182 146 174 252
i5 164 i66 116 154 162 224 844 463 188 14¢ 164 215
16 152 172 140 162 160 212 810 393 188 14€ 164 210
17 164 166 142 160 143 183 700 321 182 14¢ 174 188
15 164 166 144 152 162 142 512 283 188 14¢ 164 194
19 164 160 148 160 170 199 444 281 188 146 164 178
20 164 149 148 155 170 208 384 258 182 148 176 178
¢l 175 149 148 152 166 195 586 228 158 14¢ 220 183
P 175 172 148 155 160 195 659 228 138 149 215 194
23 180 182 157 150 162 193 596 208 182 141 215 192
P 180 200 157 155 158 193 565 315 188 144 220 192
<5 169 182 155 148 127 190 433 434 206 141 209 231
26 168 182 158 136 140 190 366 406 194 138 220 192
27 160 160 157 107 140 190 336 356 169 141 203 220
28 160 149 150 150 161 180 271 233 169 135 175 220
29 149 149 145 160 166 170 392 214 158 141 170 183
30 160 149 140 160| =~a—- 158 538 217 169 146 198 178
31 166 e——mme 154 155 ————m- 202| ——---- 190 =————- 144 203| —————
TOTAL 44995 41885 416061 44706 49525 5,660| 14s618] 16,708 54635 41557 Sp44k 7,173
MEAN 161 163 150 152 156 183 487 539 188 14 176 239
HAX 180 206 194 194 172 224 857 2,160 235 172 220 830
HiN 149 149 90 89 103 142 208 190 158 135 138 164
CFSH .60 .6l +56 .56 .58 .68 1.81 2.00 .70 <58 .65 .89
In. .69 .68 prey .65 .63 .78 2,02 2.31 .78 .62 .75 .99
CAL YR 1963: TOTAL 76,413 NEAN 209 MAX 154950  MIN 90 CFSM .78 IN 10.56
WAT YR 19643 TOTAL 83,564 MEAN 228 MAX 2,160  MIN B9 CFSM .85 IN 11,55
DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1964 YO SEPTEMBER 1963
DAy oct. NOV. DEC. JAN. FEB. waR. | apR. nay JUNE JULY AUG. SEPT.
1 170 160 136 170 166 166 180 3719 239 152 254 175
2 175 166 176 160 168 172 189 299 250 199 237 164
3 212 166 166 168 166 176 27 278 245 20€¢ 198 164
4 186 166 160 158 158 172 196 267 230 191 209 164
5 201 166 146 158 168 172 217 256 250 207 181 164
6 152 168 146 180 160 180 252 240 239 196 198 161
7 161 163 162 184 162 190 321 722 250 18¢ 388 155
8 167 163 170 180 170 190 670 676 358 224 374 164
9 167 163 170 174 170 200 800 908 434 19¢ 326 164
10 162 168 180 120 170 170 940 804 369 29% 254 164
i1 156 220 183 140 164 190 14250 670 240 20¢ 209 164
12 172 524 201 164 166 190 14630 482 204 192 186 175
13 168 500 195 166 166 180 14370 406 188 247 181 186
14 162 388 163 168 164 180 14620 339 178 22¢ 164 198
1s 162 361 114 168 164 180 15640 295 172 19¢ 175 226
ie 151 303 132 164 164 190 1,510 653 162 175 164 243
17 162 225 156 170 160 190 14540 543 163 237 181 231
18 154 208 152 164 166 170 1:480 73 163 27¢ 181 237
19 160 208 154 172 170 124 1,360 630 158 226 175 306
20 154 1% 154 168 170 160 1,130 585 158 215 164 393
21 154 100 158 172 166 180 961 532 159 19¢ 175 402
2 160 114 162 170 168 185 990 482 160 18¢ 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
<5 163 191 158 170 168 180 688 420 162 181 175 254
26 157 169 154 170 168 180 596 406 155 175 175 226
et 157 163 152 172 170 175 527 379 151 164 181 209
<6 163 123 130 140 172 180 448 348 159 175 181 209
23 157 i58 140 158| ~—m—v 180 397 325 158 164 181 232
30 152 126 158 158 175 384 268 157 170 164 379
31 155 | =—=—- 154 168 ———w 180{ —————m 268| —~——ee 206 186} ———m—
TUTAL 55083 69270[ 4,888 5,118 42660 50527 254254 l4sé4s 69355  64213] 64326 64980
MEAN 164 209 158 165 166 178 842 466 212 200 204 233
HAX 212 524 201 184 172 200 14640 908 434 299 388 411
NIN 151 100 114 120 158 124 180 240 151 152 164 155
CFSm .61 .78 .59 «61 .62 “66 3.13 1.73 .79 o7 76 «86
IN. .70 «87 .68 .71 64 .76 3.49 2.00 .88 -86 «87 -97
CAL YK 19642 TOTAL 85,264 NEAN 233 MAX 2/160  MIN 89 CFSH .87 IN 11.79
WAT YR 1965: TOGTAL 97,120 MEAN 266 MAX 1,640  MIN 100 CESH .99 IN 13,43
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4-0300, Montreal River near Saxon, Wis.
Location.--Lat 46°32'45", long 90°24'05", in NWi sec.23, T.48 N., R.49 W., Michigan meriiian, on
T 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 data).

Average discharge.--27 years, 324 cfs.

Extremes.~--Maximum and minimum discharges for the water years 1961-65 are contained in the

foilowing table:

vt Maximum Minimum
ater

Discharge e height Discharge Gage height
year Date (cfs) qe%reet) Date (cfs) a?reet)
1961 Nov. 2, 1960 2,490 4.74 | Aug. 9, Sept, 12 77 1.81
1962 May 13, 1962 1,650 4.11 | Apr. 17, 1962 12 1.28
1963 Apr, 3, 1963 2,970 5.07 Sept.26, 27, 1963 44 1.55
1964 Apr, 14, 1984 5,250 6.60 Feb. 11, 1364 7.6 1.09
1965 Apr. 23, 1985 2,710 8 4,89 Sept. 9, 1965 2.0 .87

a Maximum gage height for year, 5.72 Ft apr. 10, 1965, backwater from ice.

1938-65: Maximum discharge, 6,500 cfs Apr. 24, 1960 (gage height, 7.50 ft); minimim dis-

charge, 2.0 cfs Sept. 21, Oct. 8, 1939, Sept. 9, 1965.

Remarks.--Records good except those for winter periods, which are falr,

By Saxon Falls %ower'plant 1.5 miles upstream,

Montreal River (capacity 1,290,000,000 cu ft) since April 1941.

Diurnal fluctuation caused

Flow regulated by Gile Reservoir on West Branch

Revisions (water xear‘s).—-WSP 894: 1938-39. WSP 924: 1939-40. WSP 1307: 1948(M). WSP 1627:
1958, WSP 1727: Drainage area.
DISCHARGEs 1IN CUBIC FEET PER SECUND, WATER YEAR UCTOHER 1960 TO SEPTEMBER 1961
DAY oct. NUOVe LEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
L 224 651 180 170 170 170 936 388 197 216 179 179
2 193 858 170 170 170 170 753 360 244 216 209 175
3 183 693 180 170 170 160 642 324 209 213 183 179
4 183 508 200 170 170 170 628 290 201 220 179 179
5 183 384 260 170 170 170 722 256 209 220 179 179
0 183 316 9le 170 170 170 753 244 216 209 179 179
7 183 201 600 170 170 170 737 334 190 213 179 179
K 183 224 40V 170 170 170 642 5k4 190 216 154 179
9 183 228 300 i70 170 170 621 526 209 220 16k 179
10 183 216 240 170 170 170 635 433 205 232 179 183
1 183 197 210 170 170 170 670 433 216 228 179 179
12 175 163 190 170 170 \70 730 3719 244 175 179 161
13 183 205 180 170 ir0 170 693 329 201 228 179 175
14 179 197 180 170 170 170 649 992 286 224 179 168
15 183 232 170 170 160 170 816 1,540 190 179 179 183
1o 183 294 170 170 170 170 1,000 14500 183 119 179 197
17 183 286 170 170 170 170 1,280 1,030 190 179 179 183
18 183 264 170 170 170 170 12450 1.150 224 209 179 183
19 179 213 170 170 170 170 1,270 1,080 244 190 179 183
20 179 186 170 170 i70 170 1,080 833 228 224 179 183
21 183 175 170 170 170 170 11120 685 224 228 179 183
2¢ 183 172 170 170 i70 170 14080 514 224 228 179 183
23 186 175 170 170 170 170 900 329 220 179 186 183
24 183 190 170 170 170 190 927 213 216 190 179 183
25 183 172 170 170 170 250 883 248 216 205 179 183
26 186 175 170 170 643 753 372 216 193 179 175
P14 183 175 170 170 11560 614 216 213 201 179 119
28 183 224 170 170 14830 502 216 220 193 179 82
9 183 210 170 170 1,370 433 209 220 183 179 80
30 183 200 170 170 1,060 412 183 220 175 179 82
31 186 ———— 170 170| -- 1,070 —-— 183| ==————- 175 179| ==
TUTAL 54713 8r444 7,098 54270 49740| 11,873| 24+331| 16,363 60465 64340 54547 5,038
McAN 184 281 229 170 169 383 811 528 216 205 179 168
HAX 224 858 918 170 170 14830 14450 14540 286 232 209 197
Min 175 172 170 170 160 160 412 183 183 175 154 80
CFSM .70 1.07 .87 .65 .65 1.46 3.10 2.01 .82 .78 .68 64
e «81 1.20 1.01 .75 .67 1.69 3.45 2.32 .92 <90 .79 .72
CAL YR 19603 TOTAL 125,050 MEAN 342 MAX 65060  MIN 26 CF5M 1.30  IN 17.75
WAT YR 19613 TOTAL 107,22¢ NEAN 294 MAX 1,830  MIN 8O CFSH 1.12 N 15.22
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4-0300, Montreal River near Saxon, Wis.--Contlnued
OISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTUBER 1961 TU SEPTEMBER 19¢2
LAY oCT. NUOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLY AUG. SEPT.
1 116 190 97 97 170 52 490 685 269 273 186 183
2 154 236 87 97 170 80 465 607 236 2°3 186 179
3 135 526 87 97 170 86 412 428 205 201 183 183
“ 125 520 108 98 170 80 449 388 190 216 183 186
5 114 388 135 98 160 110 533 338 224 2'3 183 228
6 99 307 150 98 155 140 761 342 248 209 179 197
7 85 245 120 105 165 110 776 307 190 205 163 186
8 80 205 110 140 170 100 761 273 179 205 165 193
9 82 161 165 120 170 98 900 252 213 205 105 210
10 85 148 100 130 170 98 663 236 240 2'3 161 240
11 85 138 98 160 170 110 62l 224 197 216 179 250
12 7 135 96 170 170 105 566 252 256 209 179 255
13 08 144 93 170 170 100 477 873 190 205 168 245
14 197 148 100 170 170 96 454 14340 179 209 165 220
15 209 151 105 170 170 94 398 11200 179 213 168 205
i6 172 97 105 170 170 92 539 1,100 183 205 175 200
i7 144 87 105 170 170 92 267 824 197 186 179 195
18 122 87 105 170 170 93 607 496 224 197 179 190
19 108 87 100 170 170 9% 122 737 186 213 119 190
20 99 82 100 170 170 95 693 850 240 201 179 185
21 87 82 100 170 i70 96 663 670 193 183 179 180
22 82 82 99 170 170 96 883 560 213 205 179 180
23 82 87 98 170 165 98 1,070 707 248 193 179 180
24 82 85 98 170 160 100 918 14000 236 197 179 185
25 82 BS 98 170 150 105 737 972 228 232 179 190
<6 82 94 98 170 140 220 600 685 216 190 179 190
<7 87 111 98 170 120 270 520 465 209 172 179 190
28 114 89 97 170 500 593 360 201 197 179 190
9 144 105 97 170 700 593 352 228 20l 148 185
30 252 135 97 170 580 553 388 205 179 179 180
al 240 | ———-= 97 170 510 —==~— 320 —————- ir9 183 -
TUTAL 3,724 5,046 3,188 44640 44531 5¢200| 18:684| 18,231 6,402 6,275 54451 5:970
MEAN 120 168 10 150 162 168 623 588 213 202 176 199
MAX 252 526 150 170 170 700 11070 14340 269 232 186 255
MIN 7 82 87 97 86 52 267 224 179 172 148 179
CFSM +46 »64 .39 «57 .62 64 4438 2.24 .81 o77 .67 «76
IN. «53 .72 .45 .66 <64 T4 2.65 2.59 .91 -89 <77 .85
LAL YR 19613 TOTAL 97,925 MEAN 268 MAX 1,830  MIN TL CESH 1.02  IN 13.90
WAT YR 19623 TOTAL 87342 MEAN 239 MAX 15340  MIN 52 CFSM 291  IN 12440
DISCHARGEs IN CUBIC FEET PER SECONDs” WATER YEAR GCTOBER 1962 TO SEPTEMBER 19¢3
UAY ocY. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLyY AUG. SEPT.
1 180 216 180 180 190 100 2,500 645 226 181 188 184
2 180 193 180 180 190 100 24540 504 236 184 188 181
3 200 183 180 180 180 100 21610 383 233 188 188 159
4 250 179 180 180 170 90 21410 338 226 191 188 140
5 210 179 200 180 160 95 11620 276 268 201 188 162
o 190 179 186 180 150 90 1,150 236 208 204 188 178
7 180 216 186 190 140 85 886 204 204 204 188 178
8 180 261 186 200 180 80 T4 260 215 201 188 171
M 200 220 170 190 190 70 587 475 208 201 188 168
1w 180 205 160 180 180 60 481 487 280 197 188 162
11 180 190 155 180 190 55 393 493 388 197 165 165
iz 180 183 170 185 190 60 343 398 334 197 171 156
13 180 201 180 190 190 70 302 353 268 215 191 113
1e 180 209 180 190 190 80 216 338 218 194 184 85
15 179 213 180 190 190 85 256 302 197 184 184 94
1o 179 265 180 190 180 85 240 268 204 204 194 101
L7 179 298 190 180 190 80 233 236 211 201 191 9%
18 179 230 200 190 190 75 215 222 197 197 162 81
13 179 190 210 190 190 10 215 208 248 208 178 83
20 179 185 190 190 180 70 229 211 276 240 184 a7
21 179 180 180 190 170 70 226 260 204 181 188 81
<2 179 180 180 190 160 70 208 293 188 181 188 68
23 186 190 180 190 150 110 191 289 134 181 191 60
24 197 180 180 190 130 300 194 208 168 188 184 96
25 197 180 180 190 110 400 208 315 174 188 184 us
26 180 190 400 208 334 184 188 181 66
27 180 is0 500 201 272 184 184 184 51
<8 180 190 650 201 233 188 188 184 65
29 180 190 1,000 264 208 188 184 146 65
30 180 190 1,700 620 222 184 181 106 65
31 180 190 29300] ~————- 215 —-———- 184 152 —m——m—
TuTaL 5,623 5,805 44610 9,100| 20,721 91746 6+691 65017 54572 34677
NEAN 181 187 165 294 691 314 223 194 180 116
MAX 210 200 190 24300 2,610 645 388 240 194 184
MIN 155 180 90 5! 191 204 168 181 106 51
CHsM .69 .71 .63 1.12 2.64 1.20 «85 .74 .69 44
INe .80 .82 .65 1.29 2.94 1.38 «95 -85 .79 49
CAL YR 19623 TOTAL 92,850 MEAN 254 MAX 1,340  MIN 52 CFSN .97 IN 13.18
WAT YR 19632 FUTAL 89205 MEAN 244 MAX 2,610  MIN 51 CFSN .93 IN 12.66




STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0300, Montreal River near 3axon, Wis.--Contlnued

OISCHARGE, IN CUBIC FEET PER SECUNDy WAT=R YEAK UCTUSER 1963 TU SEPTEMBER 1964
OAY ucTae ' NOV. J DEC. ‘ JAN. | Fes. ' ‘ APR . MAY J JUNE JuLy AUG. SEPT.
1 1 S -
1 50 39 120 Tl 106 Lus 20u] 674 134 e 218 184
¢ 54 o9 103 72 1us Lio| 210 6201 181 201 184 178
3 54 31 92 72 104 120 2iu 557 isl 197, 174 184
4 46 12 53 72 Lo4 11| 2! 459 135 201 184 Lot
> 44 6l '™ 2 104 44 210! slu 171 208 184 188
|
o a4 44 90 72 o4 7o 20! 29520 L8l 211 184 L91
7 “4 46 94 7L 102 7u 210 12620 184 211 144 194
Fl 44 40 Yo 7 1u0 y2 220 Lab2u. 184 229 188 229
4, “4 a7 160 71 e 1 230 esTiv 211 211 183 222
10 44 o 163 71 Tu 150 250 270U 289 218 188 208
i 44 4T 160 02 100 140 450, 2,050 194! 215 188 236
ie 44 o4 100 58 92 19y 1,320 1,560 204 211 168 194
13 44 78 140 58 T 20u as05u| 1,050 204 218 188 191
La 37 95> 114 5a1 82 206 4,040 877 194 215 188 19
1 35 99 1u0 58 7 210 z.u.u} 679! 302 208 188 188
! |
Lo 35 29 90 56 16 220 25520 532 233 204 183 191
17 ED) 116 92 53 76 200 3480 498 204 222 138 191
i3 35 149 95 53 az 198 3,020 404 211 211 188 191
i3 EEY 1T« 1ue 53 w3 196 2,210 358 201 2u4 18¢ 191
| 34 168 106 531 8U 194 1y580! 358 197 197 138 191
s 31 171 Loy 54 05 192 12520 315 211 215 183 204
&2 31 260 In 58 65 192 1,770} 230, 222 211 194 222
e3 EY 51v 9u 5d L5 192 L,40u 742 226 204 188 191
o 35 so7 so 59 65 192 1,000 3451u 302 218 188 220
25 43 256 34’ b8 65 192 Tus | 24930 240 211 184 320
<6 00 289 83 84 192 635 1704 208 208 188 229
21 61 144 | a2 102 190 557 828 211 204 188 233
T 50 16 se Lo4 14u 632 398 204 208 188 211
29 6l 120 82 106 190 790 293, 2u8 208 188 191
au 43! 129 82l 108 192 751‘ 240 215 204 18y 188
51 L T 108 134 204 | ——-mm 201 184 —m———-m
4 - — _—

TutaL 1,433 4yuss 35203, 24193 Se136| 3748ly 33,351 59352 64495 5.826 63136

MEAN 4642 156 103 70.7 lob 15261 1;0T0 212 210 188 205

HAX 89 510 1oy 108 220 49050 3e51y 362 229 218 320

Min 31 40’ To 53 o5 7 200 204 115 197 174 178

LFSM .18 .5e .37 .7 .34 .63 4e81 4ell] .ol .80 .72 .78

e .20 .58 .45 .31 R .73 5.37] 4.3 .90 .92 .83 .87

I S O L L I 1 N

LaL Yh L9633 TUTAL BUs404 MEAN 220 MAX 29610 MIN 31 CFSM .84  IN ll.42

WAT YK 19643 TOTAL 114+580 MEAN 313 MAX 4050 MEN 31 CFSM 1.19  IN lb.27

OISCHARGEs Il CUBIL FEET PEK SECONL, WATER YEAR OCTOBER 1904 TU SEPTEMBER 1965

vAY JCT. NOV. | DEC. JAN, FEd, MAR. 1 APR. J MAY JUNE JuLy AUG. SEPT.
L 188 191 190 125 78 160 100 796 324 201 204 188
. 211 194 190 135 du 190 155 743 372 211 211 188
> ho 194 190 135 82 200 155 740 338 204 215 184
“ 208 201 1951 125 7o 200 160 730 302 208 211 184
B 208 229 ) 120 70 200 165 725 248 18 201 144
o 197 203 200 110 70 200 19 700 348 215 204 184
7 194 194 2uu 105 70 29 22u 900 453 215 256 184
¢ 226 194 200 105 T4 195 3lo 1,400 3241 218 188 184
4 244 194 195 110 8u 190 64U 29000 300 244 181 68
L 204 194 195 115 a2 180 29 VUL 29230 52 236 18l 124
1 194 229 195 110 ) 200 12400 24150 218 215 188 188
1c 191 398 195 105 T4 200 1,900 1sl80 191 181 183 1338
i 191 557 200 105 70 200 Lybou 633 204 181 168 188
14 141 w70 200 95 70 200 24080 498 20l 181 194 197
15 191 367] 200 88 120 200| 2,250 600 191 194 194 204
Lo 138 293 200 [T 130, 200 25000 Le 700 204 191 191 191
a7 188 248 200 76 125 200 1,720 1,640 222 161 204 306
Lo 188 215 200 76 115 200 Ly 460 1,500 226 174 204 431
19 148 194 200 76 11y 200 11960 14100 215 181 204 358
cv 188 135 195 74 110 200 11940 679 215 131 204 404
21 204 185 150 80 105 200 14920 570 208 194 208 431
22 226 170 190 34 105 200 21010 470 194 197 211 442
3 197 170 195 34 120 200 21540 440 194 197 201 333
24 191 130 200 84 145 2uu 2,150 409 191 197 188 284
25 191 174 200 b4 150 190 14590 353 188 208 191 248
i 191 185 200 84 180 12250 37¢ 184 211 212 218
7 191 195 20u 84 170 14000 353 181 194 324 191
28 191 200 195 ¥4 170 ¥3c 362 197 211 204 226
29 191 195 150 82 170 811 414 2u4 215 191 233
30 194 190 125 80 170 796 338 204 215 184 324
i | 194 ——-— 115 78 1o5| ———=-= 298| —-—--- 2260 184 ———

TuTAL 65195 Teul3 51900 2,982 2,791 5e93u| 389242 27,091 7,299 04295 6437 7,272

MeAN 200 234 190 96.2 99.7 191 1,275 874 _ 243 203 208 242

MAX 256 557 200 135 150 200 29540 24230 453 244 324 442

Ml 188 170 115 76 70 160 15> 298 181 174 181 o8

LFaM .76 .89 .73 .37 .38 .73 4.87 3.34 .93 .78 .79 .93

IN. .68 1.00 <84 <42 <40 < b4 5e43 3.85 1.04 o84 «91 1.03

CAL YR 19643 TUTAL 1249969 MEAN 341 MAX 43050 HIN 53 CFSM 1230 IN 17.74

WAT YR 19653 TOTAL 1234447 MEAN 338 MAX 2,540 MIN 68 CESM Lec9  IN 17452
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STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0310. Black River near Bessemer, Mich.

Location (revised).--Lat 46°30'41", long 90°04'28", in NEISEE sec.32, T.48 N., R.46 W., on right

a ownstream from bridge on county highway, 500 ft downstream from Powder Mill Cree
and 23 miles northwest of Dessemer, v higmay ' ¢ Creek

Drainage area.--200 sq mi (revised).
Records available.--October 1954 to September 1965.

Gage.--Digital water-stage recorder. Altitude of gage is 1,150 It (from topographic map). Prior

to July 15, 1965, graphic water-stage recorder at seme site and datum.

Average discharge.--11 years, 222 cfs.

Extremes.~-Maximum and minimums (dlscharge in cuble feet per second, gage helght ir feet).

Annual maximum discharge (*) and peak discharges above base (1,500 cfs), water years 1961-65
Gage Gage Gage
Date Time | Discharge height Date Time|Discharge height Date Time [Discharge height
Mar. 27, 1961 | 2200 2,080 6,11 || May 24, 1962 [1330 1,500 5.04 | May 24, 1964 | 1300 4,130 8.93
Apr. 21, 1961 | 2000 * 2,240| 6.40
May 15, 1981 | 2130 2,160| €.25 [[Apr. 2. 1963 |{2330] * 5,290 9.84| Apr. 23, 1965 [0430| * 3,750 8.52
May 9, 1965 | 2220 2,570 6,97
Apr. 23, 1962 | 0430 * 1,970 5.91 || Apr. 13, 1964 |1900 * 5,240 9.88 | May 16, 1965 {1100 1,560 5,17
May 13, 1962 [ 1000 1,730 §.47 |[Apr. 17, 1964 [2200 4,960 9.65
May £, 1962 | 0630 1,€00 5.25 || May 10, 1964 |0200 2,280 6.48
Annual minimum discharge, water years 19€1-65
Water year Date Discharge| Gage height ||Water year Date Discharge | Gage height
1961 July 8, 11, 12 1€ a 0,58 1964 July 17, 1964 14 0.55
1962 July 19, 1962 12 .47 1965 July 28, 29, 1965 12 .50
1963 Aug. 10, 1963 is .56

a Oecurred sSept., 3, 1961

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; mini-

mum, 12 cfs July 19, 1962, July 28, 29, 1965,

Remarks. --Records good except those for winter period, which are falr. Some ground water pumped
TTom mines at Bessemer. Records of water temperatures for the water years 1961-65 are published

in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TU SEPTEMBER 1961

uaY OCT. NUV. DECe JAN. FEBe MARS APR . MAY JUNE JuLY AUG. SePT.
1 84 736 115 62 33 60 863 459 89 32 40 20
2 75 14050 140 o2 32 60 780 423 84 39 61 20
3 65 499 300 60 31 60 692 370 79 3z &9 20
4 67 6bo8 620 60 31 02 683 326 77 27 57 20
5 65 531 15120 60 30 62 79 204 65 24 48 21
o 57 444 900 60 30 63 822 224 50 22 40 20
/ 54 360 60U 6u 30 a3 822 380 48 19 36 20
3 54 322 480 58 31 63 728 560 48 19 32 20
9 52 303 340 58 32 63 T72 535 48 32 29 2v
10 50 264 250 58 33 03 868 456 o7 26 27 24
11 50 230 190 58 34 63 945 463 45 21 25 68
12 54 206 lou 50 35 02 15130 384 57 20 24 51
i3 4 200 140 56 36 (38 980 346 10l 30 23 50
i4 ke 197 125 56 37 61 1130 14120 87 40 23 65
1> 65 290 115 54 38 o7 14450 14870 71 39 23 96
lo 67 423 105 54 38 o4 L1460 1,820 6l 42 24 12
17 63 373 luu 54 38 64 14520 14220 52 50 24 54
id 61 312 95 54 38 65 1,570 1,200 45 36 24 43
19 59 267 90 52 38 67 11590 922 42 48 24 30
2u 57 230 46 52 39 o7 12760 700 37 45 22 30
< 57 209 82 50 41 75 29180 535 34 37 22 28
22 59 191 80 49 44 ki 14990 412 30 61 21 39
23 73 lo4 760 47 47 77 19500 322 30 87 20 36
24 71 143 T4 46 50 82 19360 254 30 106 20 35
25 69 137 72 44 54 1006 1,200 203 37 137 20 32
26 82 131 70 42 367 976 173 45 94 22 30
2T 8% 120 68 41 14470 790 149 40 69 22 30
<8 79 115 66 40 14570 652 128 37 55 22 28
29 5 lu 06 34 1,120 538 114 33 50 22 26
3u T3 o 64 37 1,030 506 101 30 47 21 32
EYS 170 —===-=- 64 35 990 ] 91| === 43 20| —m————
TuTAL 25139 9s 745 62853 1613 Br224 334104 Lbs524 1,579 1,429 907 1,u86
MEAn ©9.0 325 e2l 5240 265 1,103 533 5246 46el 29.3 36.2
MAX 170 1,050 isl20 62 13570 2,180 14870 10l 137 69 96
Ml 59 1o o4 35 & 506 21 30 19 20 20
CESM 35 t.62 Lokl 26 1.33 5.52 2467 .26 .23 15 .18
Ine 40 1.81 1.27 +30 1. j ©eld 3.07 29 .27 .li «20
CAL YR 1960: TOTAL 109098 MEAN 289 MAX 12,700 MIN 36 CFSM 1.44 IN 19.65
WAL YR 19613 TUTAL 84,295 MEAN 231 MAX 24180 MIN L9 CFSM 1.15 IN 15.67

Note.--No gage-height record Jan. 7 to Feb. 7.



STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0310. Black River near Bessemer, Mich.--Continued

UISCHARLEs IN CUBIC FEET

PER SECONDy WATER YEAR OCTUBER 1961 TU SEPTEMBER 1362

59

oAy ] ucr. NOV. VEC. JAN. FEB. MAR. APR. MaY JUNE Juty AUG. T SEPT.
1 102 167 55 41 32 a1 411 980 275 40 25 100
< 104 379 56 40 32 31 397 809 216 36 24 64
3 49 172 31 40 32 31 362 ol4 192 34 25 47
4 87 604 144 40 32 31 352 487 183 33 25 71
> 17 450 135 40 32 31 476 490 183 31 23 78
o o4 358 120 40 31 31 736 55 170 28 22 70
7 56 281 105 40 31 31 750 418 145 27 21 60
3 49 226 90 39 31 31 768 367 125 23 21 48
9 48 178 8y 39 31 ETY 435 325 119 21 19 70
10 45 157 70 39 31 31 687 290 118 19 18 300
11 58 141 o4 39 31 32 644 278 129 21 22 500
12 n 139 oy 39 31 32 548 367 143 18 45 400
i3 135 135 57 39 31 32 504 1,170 119 18 37 350
14 195 122 54 38 3 2 524 15200 &7 17 29 420
15 176 103 53 33 31 33 436 15520 79 17 28 300
lo 150 100 i 37 31 33 439 14320 73 16 33 250
17 1o 98 50 36 31 33 620 681 05 16 25 220
18 139 89 45 36 31 33 945 602 103 15 24 180
13 10 86 44 36 31 364 15200 854 103 17 21 150
o 71 82 47 36 30 35 11120 698 36 25 19 200
21 63 78 4t 35 30 36 1,220 515 85 25 18 180
< 57 70 45 35 30 38 1,790 508 85 38 17 150
23 (34 o8 45 35 30 40 14830 778 77 o4 34 130
24 62 62 44 35 30 45 1,440 1,390 73 64 35 190
Z5 61 ou 44 35 31 50 1,200 14220 71 76 32 290
<o 94 o0 43 34 74 971 778 63 70 26 320
21 102 50 42 34 116 863 526 56 50 21 280
4 106 56 42 34 244 Lyla2v 406 49 38 19 220
2y 183 57 42 33 520 948 421 52 32 23 160
30 212 56 41 33 492 930 394 45 32 26 130
31 223 | —m—-— 41 33 446 ———mee 330 —————m 29 80| ————-
TuTAL 34280 5y36l1 1,924 1y148 808 2,740 25,246| 21,511 3,379 990 837 6,028
MEAN 106 170 6241 37.0 31.0 8B.4 84 094 113 31.9 27.0 201
MAX 272 172 144 3¢ 32 520 1,830 1,520 275 76 80 600
Ml 45 56 41 33 30 31 35 278 45 15 17 47
CFom #53 -89 .31 .19 ol .44 4.21 3.47 «56 .16 .l4 1.00
Ine 61 .99 <30 .21 .16 <51 4469 440U .63 <18 .16 1.12
LAL Yik 19613 TUTAL 76,103 MEAN 209 MAX 2,180 MIN 19 CFSM 1.04  IN l4.15
WAT Yr 19623 TOTAL 73,292 MEAN 201 MAX 1,830 MIN 15 CFSM 1.00 IN 13.63
DISCHARGE, IN CUBIC FEET PER SECUNU, WATER YEAR OCTUBER 1962 TU SEPTEMBER 1963
VAY l uCT. NuV. DEL. JAN. FEB. MAR. APR o T MAY JUNE JuLy AUG. SEPT.
i 87 235 153 89 37 28 22850 594 144 28 25 19
2 81 207 161 871 36 28 44630 456 128 25 24 18
3 89 178 174 85 35 28 4950 373 1u8 24 22 22
4 192 174 189 84 34 28 3,100 325 98 22 20 19
5 155 165 189 83 33 28 2,140 289 116 21 19 21
a Los lel 174 82 32 27 1,650 242 110 18 18 19
7 149 225 155 8l 31 27 14360 212 98 21 17 18
8 147 235 145 80 31 27 14090 342 98 21 16 18
9 151 214 140 74 31 27 836 508 128 21 18 16
10 143 187 135 14 31 28 6ly 5306 268 21 16 21
1i 127 178 130 75 31 28 501 536 338 20 Lo 22
12 LLe 183 125 3 31 28 418 442 292 20 22 28
13 105 200 120 71 31 2d 307 427 244 24 27 25
14 98 196 120 69 31 28 330 385 217 25 25 23
15 vz 218 115 67 30 28 310 342 180 22 22 22
16 87 295 110 65 30 29 305 298 173 22 35 21
17 73 275 ilo 63 3u 30 278 260 138 21 51 18
18 67 235 110 6l 30 31 233 244 112 19 45 17
I 55 192 110 59 30 33 270 219 176 24 32 18
20 51 181 110 57 30 36 290 203 222 20 27 17
21 49 187 110 55 30 42 203 263 173 22 23 19
22 53 163 110 53 30 50 231 340 138 22 21 16
23 91 150 105 51 3u ©0 212 310 108 21 23 1o
Py 109 139 105 49 29 80 189 292 84 20 23 28
25 112 123 1us 48 9 105 17L 409 67 13 21 25
26 103 118 105 46 29 140 160 355 56 19 21 27
<7 105 123 100 44 29 180 143 292 43 18 20 26
26 131 118 98 43 28 255 136 244 38 17 20 25
29 133 125 95 4] e 515 318 217 35 17 19 27
30 183 1al 93 39| em——ee Lilou e 187 33 L6 19 25
34 42| =——-mem 91 38| ———- 1,830 -———- 160 =~——-- 21 19| ————
TulAL 3,571 59521 3,892 1,993 869 59022| 29,044| 10,299 421063 6an7 120 536
MEAN 115 Ld4 16 6443 31.0 162 908 332 139 21.2 23.4 21.2
MAX 242 295 189 89 37 1830 49950 594 338 28 51 28
MIN 49 114 91 38 28 217 130 160 33 16 16 16
CF>M Y} .92 .63 .32 .16 .81 4ad4 1.66 69 .11 .12 .11
iNe +56 1.03 .72 .37 .j .93 5.40 1.92 «77 .12 .13 el
CAL YR 19623 TOTAL 75,731 MEAN 207 MAX 1,830 MIN 15 CFSM 1404  IN 1408
WAT ¥Yx 19633 TGTAL 66,393 MEAN L82 MAX 4,950 MIN 16 CFSM W91 IN i2.35
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VISCHARLES

STREAMS TRIBUTARY TU LAKE SUPERIOR

4-0310. Black River near Bessemer, Mich.--Continued

IN CUBIC FEET PER SECUNU,

WATER YEAR UCTOBER 1963 TU SEPTEMBER 1964

LAY ucT. NUV. LEC. JAN. FEB. MAR« APR. MAY JUNE JuLY AUb. SEPT.
i 23 47 130 37 40 37 T8 586 lo6 33 41 3y
Z 21 46 50 36 40 37 82 530 135 32 40 30
3 22 44 70 35 40 37 91 470 120 29 36 36
“ 19 40 70 35 40 37 97 404 98 28 P4 42
> 18 a2 72 34 40 37 106 368 82 25 22 53
e 19 4l 76 34 40 37 131 708 73 25 19 48
7 18 40 He 34 40 37 177 628 62 26 2u 57
B 19 39 do 34 40 37 203 497 58 36 18 Lo
9 18 39 38 34 40 38 205 L9960 7o 35 18 188
v 13 4u db 33 40 39 265 1,520 126 30 1g l46
i 18 44 84 32 «0 40 470 14300 1u2 26 26 257
1 18 54 B9 32 40 42 1,780 Ly 240 36 23 26 205
13 18 73 78 32 40 a4 34960 1,060 73 23 23 264
14 18 81 T4 33 4y 47 31460 776 295 23 20 233
i i8 81 12 33 40 50 24240 572 3l4 22 19 106
le 19 104 70 34 39 52 29250 452 171 23 20 89
17 20 140 6o 35 39 52 45490 350 133 20 20 79
Ly 2u i6a 6o 36 39 52 34960 296 126 26 21 70
1y 19 62 04 38 39 53 24600 262 110 23 19 64
2u 20 FEY) 62 39 39 53 1y930 21y 84 22 19 73
2l 19 184 60 40 39 55 1,830 1606 68 21 25 95
s 21 392 58 2 38 53 11900 149 58 20 38 102
o3 20 470 53 43 38 o4 1,500 Tb4 ol 18 42 93
24 23 350 52 43 38 T4 1ylev 39810 140 18 46 138
25 “1 <10 50 42 38 T8 EETY 29120 108 17 112 305
Zo 44 240 48 4l To 670 12140 73 19 89 282
27 38 215 47 40 75 558 692 60 18 61 290
2 37 146 45 4U 74 628 4848 48 20 52 251
ey 02 17y 43 40 T4 712 371 40 21 46 210
30 65 166 40 40 74 684 242 38 19 4b 175
31 54| mm——e 38 49 5| - 12| ————= 13 42| =—-=-
TUTAL 307 w9 lod 24094 114l 14635 39,379 <4eBl7 34189 1,071 49195
MEAN 26.0 139 67.9 36.8 52.7 Ly313 8sul 106 34.5 140
MAX 65 470 130 “3 78 41490 3,810 314 112 305
Min 13 3y 38 32 37 78 149 38 13 36
CFaM .13 69 <34 ols =26 6.56 4400 «53 .17 - 70
N 15 77 -39 s21 30 7.32 4.61 .59 20 14
| |
LAL YR 19633 TITAL 6Us4T5 MEAN loo MAX 4)950 MIN lo CFSM .83 IN
WAT YK 19643 TUTAL 84,360 MEAN 231 MAX 445490 MIN 17 CFSM 1.15 IN 15.09
UISCHARGEs IN CUBIC FEET PER SELUND, WATER YEAR UCTGBER 1964 TU SEPTVEMBER 1935
T
URY UlTe NUV. LEC. J JAN. ‘ FEB. MAR. APR . MAY JUNE JULY AUG. SEPT.
1 Lo0 ‘ 81 120 70 60 58 80 Ly420 235 24 20 65
2 212 To 120 70 60 60 84 1,160 218 28 18 50
3 (B 74 120 70 50 b T 935 1717 27 16 40
+ 157 120 120 70 o0 6o 96 740 157 28 15 32
5 136 155 ize Tu 60 70 110 582 Lo4 35 15 29
o 132 133 12u 70 60 72 130 534 218 30 19 24
I3 Lie 126 120 72 60 74 lo0 1,260 191 2 125 22
4 57 1llo 120 74 o0l 76 230 14870 2¢2 30 33 22
9 162 112 120 T4 60 76 293 25250 203 55 53 20
1v L44 110 130 72 U 76 389 23100 160 53 33 20
il 132 230 140 70 53 73 19060 19470 130 39 30 18
i2 132 461 1-0 &8 56 78 1,310 990 104 34 25 19
13 L22 660 160 66 54 80 1,200 092 34 38 21 24
14 112 558 ls0 64 54 80 1,440 514 73 35 i9 33
i> 102 40l 150 64 52 62 12730 582 61 28 17 124
Lo 93 336 140 62 50 82 1,000 1,360 55 24 15 113
i7 86 326 120 ol 50 82 15500 1,220 49 23 16 336
1y 76 270 110 60 50 82 1,740 912 43 25 15 359
i9 18 235 100 60 50 8¢ 12910 663 40 21 L5 435
P 86 2uu 95 60 50 az 1,480 904 39 20 14 470
¢l 140 150 9u 60 50 82 24170 446 37 20 i8 441
<2 17 1l4u 80 60 50 80 2,300 368 23 20 23 407
23 loB 130 75 60 50 40 35490 305 31 19 15 333
la 155 130 70 60 50 80 29490 265 28 ir 17 291
e> 142 i3 v 60 50 80 29060 210 27 is 29 249
b 130 120 70 oU 80 1,760 179 rZy 15 65 210
2r 122 Leu T0 &0 8u Lye70 lo& 27 14 244 173
b 112 120 70 60 40 1,400 188 29 i4 138 172
29 98 12U 70 60 80 1,350 198 27 14 T4 209
E 9l 12u TU 60 a0 1,520 168 27 15 57 281
31 84 [t TU 60 80 —— 149 ————— 17 81 —
TuTaL 49022 byld3 39340 2+ 006 24382 374300 244807 2,908 8n7 1,363 59026
MEAN 130 206 108 64T 76.8 1,243 802 96.9 26.0 4440 168
MAL 12 060 160 T4 82 35490 25250 235 55 244 470
MIN 70 T4 70 b0 58 80 149 24 14 14 18
vhomM 65 1.03 54 .32 .38 622 4.01 48 +13 22 -84
IN. .75 1.15 o2 37 44 .94 462 54 »15 «25 93
CAL Yh 19643 TOTAL 90,4845 MEAN 2438 MAX 49490 HIN 17 CFSM L.24  IN 16449
wAT ¥x 1965: TUTAL 91,740.00 MEAN 251 MAX 35490 MIN 14 CFSM 1.26 IN 17.06




STREAMS TRIBUTARY TO LAKE SUPERIOR 61

4-0315, Presque Isle River at Marenisco, Mich.

Location {revised).--Lat 46°22'20", long 89°41'32", in SELNWL sec.21, T.46 N., R.43 W., on left
Pank 0.3 mlic upstream from highway bridge in Marealsco and 1% miles downstream from confluence
of East and West Branches.

Drainage area.--171 sq ml (revised).
Records avallable.-~-February 1045 to September 1965,
(jage.--Water-stage recorder. Datum of gage 1s 1,439.30 ft above mean sea level, datum of 1929

levels by Michigan Department of Conservatlon). Prior to May 27, 1949, wire-weight gage at
site 0.3 mile downstream at different datum.

Average discharge.--20 years, 171 cfs.

Extremes.--Maximum snd minimum discharges for the water years 1961-65 are contained in the rollow-
ing table:
Max1mum Minimum
e Dischi G G
year scharge age height Discharge e helght
Date {cfs) feet) Date cfs E"%1‘eet)
1561 Apr. £C. 1911 1,040 7.37 [ July 3, 1961 a 4b -
1562 May B, 19KC 667 4.E8 | July 18, Aug. 21,Z2 3 3.17
19¢€3 Apr. 3, 1363 97E 7.27 | lept.l2, 1963 28 3.02
1964 May 10, 1364 1,07 7.53 | Aug. 19, 1964 27 2.99
1965 | May 10, 13sf 1,620 8.38 | Aug. 13, L9€S 24 3.00

a Minimum daily.

1945-65:  Maximum discharge, 3,520 cfs Apr. £5. 1960 (gage height, 11.285 ft); minimum
observed, 13 cr's Sept. 30, 1942 (gage height, 2.06 ft, s=ite and datum then in use).

Remarks. --Records good except those for winter perlods, which are falr. Occasional regulation ror
lake or pond level control at several places above station.

Revisions (water years).--WSP 1707: 1954,
UISCHARGLEy IN CUBIC FEET PER SELUND, WATEn YEAR OCTUBER 1960 Tu SEPTEMScR 1961

T
uaY uCT. {7 NOV. UEC . r JAN. FEba MAK. APR« MAY JUNE JULV‘F AUG . SEPT.
L 115 274 125 84 64 20 285 404 188 40 L66 54
< 102 344 145 84 64 90 280 440 178 73 159 58
) 93 344 <10 82 o4 90 280 4le 176 b4 147 55
“ B9 J16 260 32 64 90 280 381 loo 58 i3z 54
5 86 282 334 82 ou 90 285 350 148 54 123 54
o 76 245 349 B2 ob 30 294 342 141 51 117 55
i 72 219 414 84 66 90 299 394 133 49 121 57
g 09 205 350 86 o6 90 282 462 129 48 102 55
7 67 192 290 88 oo 90 292 504 130 46 84 56
i 69 177 249 90 L) 90 308 491 115 47 80 67
11 72 loB 205 90 o6 90 328 467 111 52 75 117
ie 80 ie2 130 92 oB 43 350 394 11 o4 72 104
13 84 1ol lob 92 6d 86 356 336 1e2 78 60 100
14 82 1ol 150 92 b8 86 385 399 143 112 66 115
12 81 130 14u 92 648 38 460 523 137 134 o7 1eG
1o 8l 258 125 92 o8 90 518 678 124 139 70 108
17 73 265 | 115 Y90 w8 90 588 698 112 117 7L 99
18 73 248 1us 38 68 9¢ 642 654 101 105 72 90
i3 Ti £32 105 8o 0 yZ 650 02l 90 111 72 T6
2U T0 208 100 82 70 G4 68e 507 36 117 o9 69
i

el 69 195 96 80 72 98 865 496 81 112 65 66
e 68 160 96 T8 T4 105 14010 401 8l 141 62 02
3 73 161 94 74 To 110 979 328 87 174 00 65
4 Tv 15 92 72 80 115 835 314 o4 i70 57 66
25 86 150 9u 70 82 130 115 284 33 158 56 61
2o BY l4b 20 08 20U 100 294 78 143 55 59
27 | g6 134 08 68 260 674 280 76 16 54 58
2B 86 125 38 66 350 582 235 T4 113 54 63
239 84 1z0 46 66 320 520 209 7o 108 54 58
3u 83 120 86 b6 310 491 203 108 las 53 57
EXS 1| e 84| 64 290 | =—wm-- 192 | =——-—m 166 51| ———-——
TUTAL 29910 byli4 59147 2y512 14976 4y 084 15,218 L2y815 3,489 39155 2+ 557 29178
MEAN 81.0 204 lo6 81.0 T0.6 132 507 413 lie 102 82.5 T2.0
mAA 115 344 414 v2 8E 350 L 010 698 188 L74 166 120
MLN 67 120 B4 o4 b4 6 280 192 74 46 51 54
CFsM 47 1.20 .97 4T 4l .77 2497 2.42 <68 -1 48 42
INe 55 1433 1.12 55 43 -89 3.31 2479 76 «69 56 4T

LAL Y 19603 TOTAL 8l,342 MEAN 222 MAX 34300 MIN 4U CFSM 1430 IN 17.069

WAT YR 19612 TUTAL o6l,775 MEAN 169 MAX 1yUlG MIN 4o CH5M <99 IN 13.44




62 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0315. Presque Isle River at Marenisco, Mich.--Continued

DISCHARGEs EN CUBIC FEET PER SECONU, WATER YEAR UCTUBER 1961 TU SEPTEMBER 1962

vay uLT. NuV. DEC. JAN. FEB. MAR. APR . MAY JUNE JuLy AUG. SEPT.
i yo 132 89 82 6T &6 175 499 275 73 60 T6
2 11y 155 90 81 6T &6 170 484 254 70 57 12
3 104 260 92 81 b6 eT i70 443 233 68 51 65
4 102 262 126 80 b8 o7 175 334 224 66 49 T4
5 102 238 140 80 66 68 185 323 228 62 47 91
6 98 216 135 79 o6 68 222 372 222 61 49 87
7 86 192 125 79 66 68 246 366 204 60 50 76
] 74 1ol 120 78 b6 68 254 392 184 58 45 68
9 68 145 115 T8 bo 68 276 381 172 51 43 75
v 64 138 110 78 66 68 264 273 176 53 43 119
8% 7 134 105 77 66 69 259 235 233 54 45 214
12 i05 132 105 17 65 69 249 207 227 52 58 203
13 113 128 100 77 65 69 235 3as8 21t 50 58 188
14 133 125 98 76 65 69 232 529 184 45 55 193
1> 133 120 96 76 o4 &Y 216 Sei 162 43 55 169
lo 125 lls 95 76 64 68 211 518 140 41 53 158
17 1384 121 94 75 &5 68 225 457 128 41 52 171
i8 105 113 93 75 65 69 273 354 151 38 49 155
iy 95 105 92 74 65 70 321 354 158 41 46 138
20 90 lug 91 73 65 T 354 364 149 53 41 125
21 a8 96 91 73 65 72 414 356 145 61 38 il8
2¢ 83 98 90 72 06 T4 479 377 134 64 38 110
23 82 100 89 71 &6 78 570 499 123 75 57 107
la 78 96 88 T of B84 585 609 118 92 80 121
25 75 98 a7 0 67 Y2 546 650 112 137 83 138
26 81 100 do 70 67 105 499 561 107 135 15 131
27 -1 94 u5 70 oT 120 469 467 99 118 b4 125
28 90 92 84 09 6T 140 512 396 9% 97 60 119
29 ito0 9L uh 69 ——— 190 520 312 87 85 57 109
30 157 90 83 £l ———— 185 4306 291 79 T4 57 986
31 147 ——— 82 68 —— 180 ————— 294 —— 68 61 —————
TUTAL 35074 49048 3,060 29323 1,843 24685 92800 12,706 55019 22086 1,676 34693
MEAN 992 L35 98.7 T4.9 6548 8646 327 410 167 673 5441 123
MAX 157 262 140 82 67 190 585 650 275 137 43 214
MIN 64 90 82 68 6% 66 170 235 79 38 38 65
CFSM «58 «79 «58 4% .38 51 1.91 2+40 «98 39 «32 -T2
1. 0T +88 -67 -51 « 40 .58 Ze13 2.76 1.09 <45 36 «80
CAL Yx 19613 TOTAL 584166 MEAN 159 MAX 1s010 MIN 46 LFSM .93 IN 12465
WAT ¥R 1962% TOTAL 52,013 MEAN 143 MAK 650 MIN 38 CFSM .83 IN 1La31

DISCHARGE, IN CUBIC FE:T PER StCONUs WATER YEAR OCTUBER 1962 TU SEPTEMBER 1963

UAY OcT. NOVe DEC. JAN. FEY. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 B8 121 94 74 52 56 500 308 193 66 64 35
2 80 118 99 74 52 50 700 283 117 b2 60 36
3 81 114 104 74 52 56 915 251 158 58 55 40
4 120 107 104 T2 52 56 S10 222 152 56 50 42
5 120 107 105 T2 52 58 762 214 1e7 55 47 40
o 1le 107 98 T4 52 58 626 199 191 57 42 40
T 105 115 94 T4 52 58 520 196 2071 52 38 38
8 105 115 20 74 52 58 445 317 194 51 36 38
e 19 i1y 88 72 52 58 358 485 221 46 34 35
10 105 105 86 T2 52 58 307 559 239 44 33 34
1l 100 106 8o 70 52 58 283 574 303 44 32 32
12 93 101 b4 70 52 58 260 512 280 44 “8 32
13 93 101 82 68 52 58 238 487 248 46 68 35
is 89 105 74 b6 52 586 226 449 226 48 o3 34
is 88 io01 82 66 52 58 216 403 202 46 53 34
i6 91 10 82 b4 52 58 216 364 199 45 59 32
17 81 115 82 o4 52 58 197 326 178 45 a8 32
la 79 1le 82 62 5¢ 58 186 305 165 42 88 34
iv 73 Lor 82 62 52 60 212 283 212 42 ai 36
20 68 103 B4 60 54 64 241 269 289 61 68 35
41 65 101 a4 60 54 68 241 2BT 255 58 53 34
22 63 89 B4 58 54 T6 219 325 207 54 53 33
<3 72 86 82 58 54 8o 201 317 172 51 48 31
24 17 B4 a0 56 54 Yo 185 294 140 5C 45 40
5 75 82 78 56 54 115 112 350 123 47 45 53
<o 7 78 54 54 140 159 362 111 44 “2 49
21 7 T8 54 54 tov 152 328 100 4C 40 42
<8 83 T6 54 54 180 146 287 a4 38 39 45
<9 87 74 54 ————— 230 159 263 T4 36 38 53
Bl 95 T4 54 ————— 290 260 239 73 36 37 45
31 114 T4 52 ——— 400 ——— 207 ———— 51 37
TuTaL 24769 29650 1,994 Let74 3,001 10e214 1Us265 59540 19517 1¢589 19140
MEAN 89e3 85.5 64e3 52.0 96.8 34 331 185 489 51.3 3840
MAX 120 105 74 54 400 915 574 303 66 88 53
MInN 63 4 52 52 56 146 196 73 36 32 31
LFOM 52 50 +38 +31 «57 1.99 1.94 1.08 .29 «30 .22
Iia 60 56 58 43 .32 «b65 2422 2,23 1.20 34 35 «25
CAL YKk 1962: TUTAL 50.296 MEAN 138 MaX 050 MIN 38 CFSM .81 IN 10.94

WAT Yr 19633 TUTAL 454199 MEAN 124 MAX 915 MIN 31 CFSM .72 IN 9.83
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4-0315. Presque Isle River at Marenisco, Mich.--Continued

UISCHAKGE,y IN CUBIC FEET PER SECOND, WATER YEAR UCTUBER 1963 TO SEPTEMBER 1964

UAY ocrT. [ NOVe DEC. JAN. FEB. ‘ MAR . 1|7 APR. { MAY JUNE JuLy T AUG. SEPT.
1 42 48 T2 54 59 61 70 3406 196 41 o4 50
2 38 47 6T 55 60 ol 71 342 183 55 86 45
3 38 48 63 55 60 ol 72 325 i6b 51 58 to7
4 40 4o 61 55 60 61 75 305 154 46 44 lve
o 40 “5 59 56 60 61 -1 334 Llag 42 37 136
& 36 42 58 56 00 ol U 382 132 40 33 102
7 40 40 57 56 60 ol 105 332 126 40 3o 93
o 4l 41 o4 56 &0 62 125 <31 121 116 28 l48
9 36 42 80 55 60 62 160 665 118 104 28 i36
tv 36 45 32 55 59 62 210 1,000 132 74 28 178
11 35 47 T 55 59 63 285 970 125 59 28 181
ie 36 50 T 55 59 63 434 Bl8 1lle 53 3u 161
i3 35 55 68 55 59 o4 663 718 101 47 32 140
14 33 ol b0 55 59 a4 870 bho 9% 46 30 105
i 33 63 63 55 59 °5 838 4T4 92 43 28 93
16 33 o4 62 56 59 66 162 401 a8 41 238 83
17 33 7o 60 56 59 66 8l 370 84 41 28 81
iy 34 86 59 57 59 67 858 346 86 41 28 T4
19 30 34 54 58 60 67 758 305 96 39 24 67
29 33 81 27 58 60 o4 040 283 T4 45 33 T4
rey 33 78 56 59 60 o8 595 265 68 48 38 101
P 34 91 50 59 60 o8 6lo 229 65 44 43 98
e3 3o lio 56 59 60 bo 586 263 T0 37 7 102
b 38 114 55 59 &l 69 478 622 T4 33 75 123
25 68 i02 55 59 ol 70 434 174 73 30 140 144
26 73 55 59 vl 70 388 712 61 30 114 lel
res 02 54 59 ol 70 332 556 53 28 88 152
<8 55 54 59 61 70 346 434 50 28 73 142
23 55 54 59 2% 70 348 289 47 30 58 125
Y 53 24 59 ————— I 352 232 41 29 65 115
3 50 54 59 —————— 70 ———— 221| = 28 57 ————
TuTaL 19285 2,034 14900 14762 1,73 25029 124453 145240 3,029 1v429 19562 34513
MEAN 41.5 67.8 61.5 56.8 59.9 6545 415 459 101 4641 5044 117
MAX 73 1io 82 59 ol 70 870 1,000 196 116 140 196
LI 33 40 54 54 59 61 70 221 41 28 28 45
wk3d 24 <40 +36 33 «35 .38 2e43 2469 «59 «2T »29 «68
INe «28 -j 41 38 «38 44 2.71 3.10 .06 31 .34 76
CAL YR 19633 TOTAL 41,959 MEAN 115 MAX 915 MIN 31 CFSM .67 IN 9.13
WAT YR 19642 TITAL 46497t MEAN 128 MAX 1yU0U MIN 28 CFSM .75 IN 10.22
VISCHARuE, IN CUBIC FEET PER SECUND, WATER YEAR OGCTUBER 1964 TO SEPTEMBER 1965
LAY uCT. Nav.e DEC. JAN, FEB. MAR . APR o MAY JUNE JuiLy AUG. SEPT.
1 112 53 95 L10 8G 82 90 Tie 292 116 50 57
2l 106 51 95 110 80 82 90 655 243 101 46 49
3 1oL 54 95 110 86 82 92 667 266 88 41 43
- 84 54 95 110 80 82 96 040 250 83 39 38
2 86 ol 95 tiv 80 82 1o 583 244 80 38 37
o 86 02 95 110 30 84 11u 548 249 77 39 34
7 86 6l 95 120 80 84 120 649 233 70 53 35
a8 80 63 95 120 80 84 140 945 23% 6T 60 37
9 80 59 95 120 80 B4 180 1e4l0 220 136 50 36
i 81 59 100 120 80 84 250 19590 202 156 43 33
1L 80 93 110 120 80 84 350 iy4l0 188 137 43 32
12 82 160 130 i1 80 84 450 14150 le2 117 39 30
13 a8l 233 130 110 78 84 430 950 149 104 36 32
14 80 237 130 Luo 76 84 4t0 852 137 89 35 44
15 73 232 120 95 76 84 400 450 127 80 29 1
le 67 202 120 90 Te 84 60U 716 118 72 28 69
i7 &2 176 120 90 76 84 560 910 113 o7 28 136
18 58 150 120 86 76 84 620 870 104 68 26 166
iy ol 134 120 B84 78 84 685 740 95 66 26 178
2u 65 120 teo B84 78 B4 Ti2 649 %6 57 26 215
21 72 110 Lev a4 80 84 T76 580 99 57 27 213
22 78 100 120 42 89 o4 860 512 90 56 40 2071
23 83 100 120 82 80 84 1, 090 329 90 55 38 180
24 80 95 120 az 8u 84 Ls200 345 86 52 35 156
25 82 93 120 80 8o 84 1 140 365 73 49 33 134
26 76 95 110 80 80 8o 1,050 363 70 44 43 116
27 3 95 10 80 80 86 i.000 361 83 40 50 101
28 o7 95 110 80 80 86 930 337 213 38 54 109
29 65 95 ilu 80 ——— 86 a70 329 16o 36 45 129
2u 59 95 110 80 —— 86 B8T0 301 133 35 “2 144
ETY 57 —— 114 80 ——— 83 ————— 285 —— 37 58 —
TuiAL 24403 3,290 3,435 29999 2y214 2,608 164271 214007 41871 25330 1,261 258506
MEAN T7.5 110 111 96.7 T3.1 Bé4al 542 678 162 75.2 40.0 95.2
MAX 12 237 130 120 80 88 1,200 1+590 292 156 60 215
MIn 57 51 95 80 To a2 v 28 70 35 26 30
LM 45 .04 05 <57 «46 49 3.17 396 95 oG4 .23 «56
in, 52 72 <75 65 48 57 3.54 4437 l.06 +51 27 b2
CAL YR 19643 TOTAL 50,881 MEAN 139 MAX 1,000 MIN 28 CFSM .8l IN 11.07

WAT YK 19653 TOTAL 65+525 MEAN 180 MAX 15590 MIN 26 CFSM 1.05 IN 14.25
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4-0320, Presque Isle River near Tula, Mich.

Location (revised).--Lat 46°32149"%, 1ong 89°46128", in NWi sec.23, T.48 N., R.44 W., on downstream

handrail of Lridge on State Highway 8, 2 miles east of Tula, 5% miles downstream from Little
Presque Isle River, and 7 miles southwest of Merriweather.

Drainage area,--261 sq mi (revised).
Records available.--February 1945 to September 19€8.

Gage.--Wire-weight gage read once daily and crest-stage gage. Datum of gage 1s 1,299.66 It above
mean sea level, datum of 1929 (levels by Michigan Department of Conservation).

Average discharge.--20 years, 265 cfs.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the follow-

ng table:
Maximum Minimum
vater Disch Gage height Disch: Gage height
ear scharge age he. sScharge =¥
¥ Date (efs) feet) Date (cfs %(‘eet)
196l | Apr. {f, 196l 1,820 10,01 | July 11, 1361 €5 1,57
i9eE | Apr. 23, 1362 1,510 9,LE | Aug. 20. 1960 ] 4.41
1963 | Apr. 3, 1963 5,040 12.2€ | Sept.13, 1963 3z 4.32
1964 | Apr. 14, 1364 2,750 a 11.80 | Aug. 19. 1964 33 1.2
1965 | Apr. 04, 1365 2,n30 11,44 | Aug. B0, 1885 30 +.34

a Maximum gage height for year, 1-.10 ft Apr, 14, 1964, ice jam.

1345-65: Mawimum discharge, 4,640 cfs Apr. 25, 1960 {gage height, 14.04 ft); minimum,
22 efs Oct. 5, 6, 1948 (gage helght, 4.22 ft).

Remarks.--Records good =xcept those for winter periods or those for period of no gage-helght
record, which arc fair. Occasional regulation for pond level control at several places above
statlion at Marenisco.

Revisions {water years).--WSP 13&7: 1945. WSP 1707: 1953-55.

UISCHAKGEs IN CUBIC FEET PER SECOWD, WATER YEAKR OCTUBEK 1960 TO SEPTEMBER 1961

UAY ucT. NUV. UEC. JAN. FEB. MAK. APR . MAY JUNE JuLY Albe SEPT.
1 145 333 160 115 84 115 540 &36 223 116 185 64
2 130 b3l 170 115 g4 115 530 600 216 ilo0 176 67
3 123 608 220 L15 B4 115 520 be6 203 106 168 60
“+ li4 bY4a 28u 115 34 1i5 524 531 190 90 150 60
> 113 453 369 115 84 15 520 492 176 78 138 60
o 102 400 549 115 84 115 520 404 158 72 130 61
7 96 345 089 115 83 115 510 550 152 66 123 66
g 93 3lo 560 115 84 115 510 636 145 62 130 60
£l Y0 314 450 115 35 115 530 709 147 60 102 58
10 84 289 360 120 86 115 550 698 136 58 97 8u
i1 vé 209 300 120 87 115 6u0 6ol 135 55 91 121
12 96 247 250 125 d8 L15 030 608 138 b6 85 129
43 lla 240 220 125 89 1i5 690 544 183 93 78 il8
ia 121 230 200 125 90 1id> 795 700 183 125 78 139
15 i1s 286 180 125 90 115 918 900 162 168 78 160
1o 110 “02 170 120 89 110 1,000 1,130 147 190 78 145
Iyg 18 451 160 120 8 110 14110 1,130 139 162 80 15
18 96 412 150 115 87 L0 13160 14040 125 134 83 113
I 97 357 145 115 86 110 1,240 384 113 141 81 96
20 93 330 145 110 38 115 1,320 876 104 156 8u 85
2 88 300 140 105 91 120 1,600 750 97 141 73 80
s 89 280 135 105 9% 120 1,760 623 97 162 70 81
23 95 200 135 100 99 125 1y600 526 99 220 T2 8v
<4 e 212 130 95 1G5 135 Ls37u 431 99 264 b4 80
25 ive 210 13v 93 105 i55 1,190 386 100 271 66 T7
‘o 130 200 125 91 190 15040 347 97 236 62 73
27 132 180 1¢5 89 250 960 350 96 205 69 73
g 127 loo 125 a8 350 8ol 300 96 160 o4 70
3 123 156 120 8T 600 768 271 83 139 62 ks
ET 130 155 120 86 560 700 247 lo4 150 bo 69
ES 132 ————— 120 85 550 ———— 231 ————— 183 65 —m————
TUTAL 3,380 9,482 7,132 3,379 25553 51435 264564 18,922 49208 49239 2,935 2,627
MEAN 13 3lo 230 109 9le2 175 385 6lu 140 137 947 87«6
MAX 145 EVE) CLE] 125 il5 600 L, 760 14130 223 271 185 160
Ml 8o 155 120 85 83 Lio 510 231 88 55 60 58
[Nt} 42 1.21 «88 <42 .35 «6T 3439 2434 *54 «52 «36 o34
Lo i3 1.35 1.02 48 +36 77 3.78 2.70 -60 <00 .42 37
Lal ¥R 19003 TUTAL 116,723 MEAN 319 MAX 44370 MIN 49 LFSM 1.22 IN le.63

WAT Y 19613 TOTAL 904859 MEAN 249 MAX 15760 MIN 35 CFSH .95 IN 12.95
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4-0320, Presque Isle River near Tula, Mich.--Continued

DISCHARGE, IN CUBIC FEET PER SECUNu, WATER YEAR OCTUBER 1901 TO SEPTEMBER 1962

uAY OCT. NOV. VEC. JAN. FEB. MAK . APK o MAY JUNE JULY AUG . SEPT.
T
L 160 212 127 110 90, 92 3lu 870 414 88 81 118
Z 176 249 127 110 83 94 305 816 371 8L 70 110
3 152 395 130 110 88 94 3v0 720 320 80 66 105
4 141 460 181 Liv 36 94 300 630 297 7 62 102
2 136 438 Zla 105 86 94 300 536 302 75 58 132
© 130 376 195 105 86 94 350 530 314 72 55 129
7 111 321 170 105 36 94 400 521 282 T0 58 116
8 96 278 160 105 86 94 425 500 245 34 54 97
£l 88 218 150 105 86 94 455 500 220 o4 48 105
v 85 218 145 105 8o 94 470 49U 230 61 45 152
i 85 194 139 105 86 94 465 412 251 64 48 318
12 116 200 138 105 8o 94 460 388 300 64 64 335
13 147 235 135 105 86 94 450 469 264 50 86 335
14 185 190 130 105 do 94 430 BLO 229 55 75 302
15 180 179 130 105 86 94 410 14040 194 50 70 311
io i70 168 130 100 8o 94 394 14090 172 46 72 270
4 154 170 125 1u0 86 94 429 936 160 46 66 236
14 139 164 125 98 Bo 96 566 T44 172 44 61 218
1y 127 150 120 98 B8 96 750 642 205 44 58 194
Y 1i8 138 1eu 96 88 96 358 597 187 49 55 168
r2y 114 L4l 120 96 a8 96 915 580 174 62 46 150
22 110 132 120 9% 90 98 1,230 547 162 80 39 143
23 102 141 115 94 90 10Y 15480 636 150 100 55 140
4 10l 134 115 94 90 110 19420 906 145 139 9 164
25 97 134 115 92 92 120 14290 1,220 139 179 96 218
26 i0e 130 i1y 92 92 Lau 14130 Ly090 129 183 92 212
217 113 124 115 92 170 960 825 118 162 83 203
2 120 125 115 90 200 933 670 109 138 73 187
9 122 Ll2u 11y 90 290 9oL 5488 108 115 67 166
v 227 132 1lu 90 340 873 558 97 102 61 150
31 2586 —————— 110 90 325 —— 479 ————— 93 35 ——————
TulAL 4y lys by 24 45151 3,101 2,458 34878 19,962 21+340 644060 24606 25040 55646
Mean 135 208 134 100 87.8 125 66 688 215 84,1 6544 168
MAX 256 406 214 1lu 92 340 1+48u 1e220 414 183 96 362
MIN 85 120 1iv 90 80 92 30u 3388 97 44 39 97
LFs# +52 <30 .51 .38 o34 .48 2455 2464 .83 .32 .25 .72
iive bU -89 <53 44 33 55 2.84 3.04 .92 «37 29 .80
LAL YR 13612 TOTAL 85,445 MEAN 234 MAX 1760 MIN 55 CFSM .90 IN 12.18
WAT YR 17623 TUTAL 82,076 MEAN 225 MAX 1,480 MIN 39 CFSM 86 IN 11.70
UISCHARGE, IN CUBLL FEET PER SELUNU, WATER YEAR OCTUBER 1962 TO SEPTEMBER 1963
UVAY ocr. NUV . DEC. JAN. FEB. { MAR « APR o MAY JUNE Juiy AUG. SEPT.
1 136 227 170 105 04! 72 14520 577 249 85 05 46
2 119 212 175 100 o4 73 24050 544 220 80 73 46
El i1y 191 les 98 o4 T4) 49930 466 199 75 71 44
* 177 is0 191 96 o4 15 2,480 393 179 T2 64 52
5 210 175 19v 95 64 76 15910 340 193 Ti 53 54
o 197 la7 ldu 94 63 76 1+430 295 2i0 65 55 51
7 175 177 170 93 63 76 1,150 269 251 62 48 50
8 163 <16 lsu 92 63 T6 975 321 238 59 44 47
3 109 210 150 91 63 75 810 474 260 57 45 44
Lu lo3 193 14y 90 63 74 644 586 273 54 41 4L
i1 153 185 140 48 63 74‘ 526 bSﬁl 362 51 40 38
id 142 177 140 861 ©3 74} 456 640 398 51 54 38
a3 134 179 135 36| 03 T4, 414 622 354 55 82 38
14 130 181 130 33 63 14 375 583 31> 58 38 40
15 123 91 130 8l 03 74 3471 539 280 59 73 39
Lo 125 233 125 80 63 76 350 484 250 55 78 38
17 114 23U 125 78 03 77 345 429 229 55 110 37
18 107 215 120 77 o4 78 302 383 199 52 120 37
19 102 201 120 7o 64 80 310 300 216 51 109 4l
2U Yo 189 120 75 65 a4 342 326 293 57 94 40
21 92 193 120 73 05 90 350 350 315 70 83 40
el 88 151 12u T2 66 95 306 436 273 66 73 39
43 104 153 120 Tl 67 105 280 482 220 b1 1) 37
4 1l 149 120 70 o7 115 255 451 175 59 62 40
5 123 14 120 69 08 130 231 466 153 57 60 52
206 17 140 115 67 15u 2l6 480 134 54 58 64
27 il4 140 115 66 180 203 495 121 50 58 57
28 120 145 115 ob 210 210 422 112 47 55 54
29 134 150 11iv &5 260 238 354 94 43 52 60
3u 165 160 11u o5 310 448 324 90 37 50 b4
51 214 | ——— 105 65 500 ———-—— 280 ————-- 48 48| —==—
1
TOTAL 42241 59455 49271 29511 1812 35057 235003 13,827 64855 lesle 22082 14372
MEAN 137 182 138 8l.0 647 118 T67 446 229 5846 67.2 45.7
MAX 214 233 191 105 71 500 2,930 656 398 85 120 64
MIN 88 140 105 05 63 T2 203 269 90 37 40 37
CF>M 52 70 «53 31 «25 43 2.94 1.71 -88 .22 .26 .18
INe <60 .78 .61 «36 .26 .52 3.28 1.97 -98 .26 .30 .20
CAL YR 1962: TUTAL 8l,458 MEAN 223 MAX 1,480 MIN 39 CFSM <86 IN 11.61
WAT YK 1963: TOTAL 70,902 MEAN 194 MAX 2,930 MIN 37 CFSM .74 IN l0.10

Note.--No gage-height record Dec. 5 to Jan. 8.



66 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-0320. Presque Isle River near Tula, Mich.--Contlnued
DISCHARGE, IN CUBEC FEET PER SECUND, WATER YEAR UCTOBER 1963 TO SEPTEMBER 1964
LAY ocT. _] NOV. DEC. JAN. I FEB. | MAR. APR. MAY JUNE JuLy AUG. SEPT.
-
1 57 68 100 78 8 76 88 605 213 59 43 78
2 52 o4 97 78 78 75 90 580 244 6l 70 68
3 47 64 85 78 78 75 94 540 2t6 76 107 69
“ 44 62 82 78 78 75 100 513 201 70 76 224
5 50 62 82 78 78 75 it 461 181 o4 54 244
b 48 59 82 78 77 76 125 534 169 57 47 180
7 44 54 80 78 77 76 140 597 160 52 43 150
3 45 52 85 77 77 77 160 544 146 128 38 231
y 47 54 100 77 17 78 190 8ol 140 199 37 217
i0 43 60 120 T7 44 78 230 15360 251 13€ 36 249
1 40 68 115 77 76 79 300 11560 227 104 4l 293
12 38 76 110 17 16 80 400 14340 195 84 41 255
13 40 85 105 Te 76 80 700 1,160 171 73 43 210
14 40 86 100 76 76 80 1,200 995 210 6€ 40 165
15 38 88 95 76 76 80 2,200 834 233 65 38 130
16 37 91 92 76 Te 81 2,100 689 197 5¢ 37 112
17 38 110 89 76 76 82 24540 580 142 SE 37 105
18 40 128 88 75 76 82 25580 482 161 En 36 99
19 41 134 85 74 T6 82 2,070 436 159 S8 33 92
20 38 127 84 74 76 83 1,590 378 149 62 36 110
21 38 132 83 74 76 84 11360 342 120 66 51 130
22 40 134 82 74 76 a5 1,370 310 104 65 64 149
23 40 230 81 £ 76 a5 14280 320 99 58 90 142
24 45 200 80 76 76 86 1,050 900 142 50 103 179
25 65 179 80 76 76 86 876 1,870 138 43 165 242
26 99 155 79 76 76 8o 14480 114 40 199 240
et 86 142 78 76 76 86 1,060 92 38 148 250
<8 75 134 78 77 76 86 789 85 37 il6 246
29 73 107 78 78 76 86 608 15 37 99 216
30 72 Lot 78 78| ————- 86 441 68 37 100 183
31 12| —————— 78 18| —-———- 86 328 ————v 36 92| —w—me=
TUTAL 1,572 3,118 2,751 24372 2,219 20512{ 264319| 23,437 4,862 2,098 2,160 5,318
McaN 50.7 104 88.7 T6.5 76.5 8l.0 877 756 162 6747 69.7 177
HAX 99 236 120 78 78 86 24580 1,870 213 199 199 293
MIN 371 52 78 74 76 75 88 310 68 36 33 68
CFoM .19 «40 34 .29 .29 .31 3.36 2.90 ~62 .26 .27 .68
NG .22 44 .39 .34 .32 .36 3.75 3.34 .69 .30 .31 .76
CAL YK 19633 TUTAL 54,376 MEAN 176 MAX 2,930 MIN 37 CFSM .68 IN 9.17
WAT YR 19643 TOTAL 78,738 MEAN 215 MAX 2,580  MIN 33 CFSM .82 IN 11,22
OISCHARGE, IN CUBIC FEET PER SECUNDy WATER YEAR OCTGBER 1964 TO SEPTEMBER 1965
LAY AN NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 162 90 141 140 94 96 130 1,700 410 141 54 75
2 162 88 143 140 94 100 130 1y440 461 130 64 62
3 166 85 141 140 94 100 130 1,190 400 116 52 60
4 150 120 141 140 94 105 130 999 359 110 48 62
5 132 127 141 140 a4 110 140 879 321 105 4 54
> 129 120 140 140 94 115 150 779 350 101 48 48
7 125 113 141 140 94 115 180 870 381 93 58 49
8 127 110 141 140 96 120 200 12370 395 TS 65 52
9 132 106 134 150 98 120 250] 2,040 386 136 80 48
10 127 101 130 150 100 120 300 24430 302 192 64 48
11 125 148 162 140 98 120 350 2,210 286 170 54 38
i2 123 323 180 130 96 120 400 1,780 156 139 54 36
13 123 534 200 130 94 120 540 14360 150 113 56 44
14 118 Sd6 200 120 94 130 700 1,060 143 118 38 60
15 113 500 180 110 90 130 900 885 156 99 37 80
io 106 410 170 105 90 130 1,300 915 143 9° 34 120
i? 99 335 150 100 90 130 1,200 15140 125 El 37 194
14 95 275 150 100 90 130 1,300 14250 125 8= 32 330
19 93 236 150 100 90 130 1,400 1,080 116 8r 32 370
20 97 166 150 100 92 130 14500 909 120 80 30 388
21 i1 164 150 100 94 130 19640 759 123 70 34 376
22 143 170 150 100 94 130 1,760 678 118 75 56 338
23 150 179 150 100 94 130 2,430 594 114 69 54 297
24 148 164 150 100 94 130 2,590 508 108 67 46 253
25 140 158 150 100 94 130 2,216 419 99 60 44 223
20 130 148 150 100 94 130 1,920 383 91 56 49 200
27 121 150 140 100 94 130 1,780 369 90 48 138 158
28 116 140 140 100 26 130 1,600 386 205 45 113 150
29 106 140 140 100 ————ee 130 1,460 383 253 44 90 147
30 01 139 140 100| ————o 130 1,660 350 194 41 70 203
31 Y4 | emm—— 140 95| ——mee 130| ——-—— 330} —————- 44 88, ————
TUTAL 3,864 6,125 49685 3,650 2,628 3,801 | 304380] 314445 64680 2489™ 12760 44563
MEAN 125 206 151 118 93.9 123 1,013 1,014 223 93.4 56.8 152
nax loo 586 200 150 100 130 29590 24430 461 192 138 388
MIn 93 85 130 95 90 96 130 330 90 41 30 36
CFSM «48 .78 .58 .45 «36 <47 3.88 3.89 «85 .36 .22 .58
Ine «55 .87 .67 «52 .37 .54 4433 4448 .95 .41 .25 «65
CAL YR 1964: TOTAL 85,971 MEAN 235 MAX 24 580 MIN 33 CFSH .90  IN 12.25
WAT YR 1965: TOTAL 102,475 MEAN 281 MAX 24590 MIN 30 CFSM 1.08  IN 14.60




4-0330. Middle Branch Ontonagon River near Paulding, Mich.

STREAMS TRIBUTARY TO LAKE SUPERIOR

Location {revised).--Lat 46°21'25",

bank 25 ft downstream from highway bridge,

52 miles southeast of Paulding.

Drainage area.--164 sq mi (revised).

Records available,--June 1942 to September 1965.

lished in WSP 1307,

Gage.--Digital water-stage recorder.

Sf 1929 (levels by Michigan Department of Conservation).
point on downstream side of bridge, and Sept. 28, 1942, to Aug.

recorder at same site and datum.

Average discharge.--23 years, 169 cfs.
Extremes.--Maximum and minimum discharges for the water years 1961-65 are contalned in the follow-

long 89

°04138",

1n SELNEL sec.29,

T.46 N., R.38 W., on right
2% miles upstream fx’om Bond Falls Reservoir, and

Monthly discharge only for some periods,

67

pub-

Datum of gage is 1,485.66 ft above mean sea level, datum

Prior to Sept. 28, 1942, ref‘er-ence
10, 1964, graphic "water- -stage

ing table:
Maximum Minimum
water Discharge Ga, helght Dischi [ef height
8cl € he: scharge age e s

year Date (crs) % reet.) Date cfs %
1961 | Apr. 22, 19€1 742 €.84 | Sept.10, 1961 71 3.57
19R2 Apr. 23, 1962 550 6,06 [ July 19, 1962 74 3.43
19€3 Apr. 3, 19€3 52 6,11 | July 29, 30 1963 71 3,43
1964 May 25, 1964 768 €.76 | Dec. 1, 61 3.33
1965 May 10, 1965 1,220 B8.49 | Many days 76 a 3.48

a Oceurred Nov. 20, 1964,

1942-65: Maximum discharge, 2,050 cfs Apr. 30, 1951 (§age height, 10,0 ft, from high-water
mark); minimum, 27 cfs Nov. 22, 1946 (result of freeze-up minimum gage height 2.96 f

Nov. 26, 1942 (result of freeze-up).

Remarks .--Records good except those for winter periods,

which are fair.

UISCHARGEy IN CUBIC FEET PER SECUNU, WATER YEAR UCTUBER 1960 TU SEPTEMBER 1961
LAY ucT. NuV. DEL. JAN. FEB. MAR. APR . HAY JUNE JuLY ALGe SEPT.
1 123 263 130 1u0 86 135 193 350 17l 225 105 79
2 120 252 150 100 b6 135 181 337 169 164 99 98
3 ile 218 170 100 86 135 172 320 le6 146 9% 10l
4 l14 191 i80 Lov 86 135 174 292 159 134 94 92
5 112 174 190 100 87 135 195 268 15t 122 95 85
6 110 loy 190 100 87 135 202 261 143 116 94 82
7 106 161 175 100 87 135 198 312 140 110 B9 T8
d 105 158 160 100 87 135 195 398 140 104 85 76
“ 4 159 145 100 48 135 195 406 132 101 84 T4
1v 104 156 135 100 89 135 211 4l6 130 98 B84 72
i e 151 130 99 89 135 221 374 124 95 84 7
iec 102 150 125 98 90 135 238 334 137 95 83 86
13 17 148 125 98 99 135 239 308 184 96 79 oo
14 il8 145 12v 98 91 135 256 4l4 174 108 87 120
1> lie 154 120 98 91 135 320 553 151 108 94 130
1o il 195 120 9% 92 135 374 632 137 106 89 115
fys 18 131 115 96 92 130 409 634 124 102 84 105
18 105 174 115 96 91 130 w22 601 120 99 85 97
19 106 161 110 96 90 130 442 546 17 106 89 94
20 lue 154 ilo0 96 90 i35 4935 476 112 118 89 92
«l 106 151 105 94 95 135 632 409 111 108 84 94
22 JUL) 150 100 93 105 140 737 358 126 111 Bs b8
43 120 143 93 92 115 145 698 314 la3 122 az 94
2% 123 137 96 9L 125 155 627 282 129 124 79 94
25 ur 134 96 9u 125 i80 579 259 126 10 79 91
26 128 132 98 89 125 415 526 248 118 112 84 91
21 130 130 100 89 145 250 471 230 1ie6 120 a4 91
8 124 124 100 88 130 310 414 216 150 n7 a2 92
29 120 134 100 88| —————- 236 367 195 146 110 :73 89
3u 17 108 100 87 —— 191 359 183 216 120 79 99
ETS 143 ——— 100 87 196 ———— 174 —_— 116 79 ————
TuTAL 34547 49879 3,908 29959 2: 720 458338 109 746 11,158 49262 35033 29686 2,776
MEAN 114 163 126 95.5 97.1 156 358 360 142 117 8646 9245
MAX 143 2063 170 100 130 3i0 737 634 216 225 105 130
MIN 102 108 Yo a1 86 130 172 174 1Ll 95 L&) 72
LFSH <70 -99 .77 -58 59 .95 2.18 Z419 «87 71 «53 56
Ine «80 1.1 .89 67 .62 1.10 2.44 2453 97 «82 .61 «63
VAL YH 1960: TOTAL 72,859 HEAN 199 MAX 1,680 MIN 91 CFSM 1.21  IN 16452
WAT YK 19613 TUTAL 5dsll2 MEAN 159 MAX 737 MIN 72 CFSM .97 IN 13.18

Note.--No gage-height record Sept. 6-18.



68 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-0330. Middle Branch Ontonagon River near Paulding, Mich.--Continued
DISCHAKGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1961 TO SEPTEMBER 1962
T T
uay ucT. NOV. DEC. JAN. FEB. | MAR. APR. MAY JUNE JuLy AUG. SEPT.
i 162 142 17 97 83 97 148 454 188 94 99 124
o 171 158 117 96 33 98 138 407 176 54 95 120
3 142 274 17 96 84 98 130 352 162 92 94 110
4 128 248 148 96 84 97 135 308 169 91 94 119
> 123 205 150 96 84 97 142 300 186 a9 91 147
° 116 183 140 96 84 97 166 330 178 87 90 135
7 114 166 120 96 84 97 190 302 162 85 87 121
8 110 156 125 96 85 98 179 28U 151 85 a5 113
v 104 151 125 96 35 98 191 265 145 83 86 120
w 105 142 125 9% 85 99 183 250 154 83 83 146
iL 112 138 120 96 86 99 179 247 220 90 82 198
1 117 142 120 96 36 98 176 239 232 88 97 189
13 140 140 120 9% a6 98 167 308 196 85 101 176
14 71 137 120 96 86 98 171 407 174 83 97 182
1 158 130 115 96 87 29 166 331 158 82 92 159
16 140 132 115 95 88 100 164 316 143 82 92 159
17 130 137 115 9% 89 100 176 274 142 82 90 196
18 124 134 115 93 90 100 221 247 151 a1 85 178
Ly 118 129 115 93 91 100 259 298 161 82 86 158
24 114 135 110 92 92 105 250 322 14b 94 a3 148
P 112 140 11v 91 93 1u5 272 284 134 96 a1 137
22 110 140 110 90 94 105 418 259 124 114 80 134
23 114 135 105 90 94 105 530 284 123 153 110 130
24 118 125 105 89 95 i10 546 310 129 147 147 134
25 ite 122 105 88 95 110 502 296 132 174 162 147
Zo 114 122 105 87 96 115 488 252 122 170 148 144
27 112 122 100 87 124 459 221 ilo 142 124 137
<8 16 120 100 86 142 512 205 106 126 112 131
23 148 120 100 85 186 498 203 105 117 105 126
30 178 120 58 84 176 %54 214 96 109 103 121
31 159 | —=—-m—- 97 P 156 ~=-=== 202 -—--- 104 112| ==
TUTAL 34996 49445 3,584 2,868 2,482 34407 8y 244 9,017 41581 3,184 3,093 44339
HEAN 129 148 1le 9245 88.0 110 275 291 153 103 99.4 145
MAX 178 274 150 97 97 186 546 454 232 174 162 198
MIN 104 120 97 83 83 97 130 202 96 8L 80 110
LisM .79 .90 .70 +56 .54 .07 1.68 1.77 .93 .63 .61 .88
INe .91 1.01 .81 .65 .56 .77 1.87 2.04 1.04 .72 .70 .98
LAL Ye 19613 TUTAL 57,503 MEAN 158 Max 737 MIN 72 CFSM .97 IN 13.11
WAT ¥r 1962% TOTAL 53,240 MEAN 146 MAX 546 MIN 80 CFSM .89 IN 12.07
DISCHAKGE, IN CUBIC FEET PR SECOND, WATER YEAR OCTOBER 1962 FO SEPTEMBER 1963
uAY ucT. NOV. DEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. SEPT.
1 ilo 152 116 90 82 90 310 182 162 102 88 79
2 i2 142 116 91 82 90 413 loo 153 99 85 80
3 114 135 117 9 82 91 512 159 145 96 82 88
4 150 131 17 91 83 92 485 156 136 93 8v 87
5 154 130 121 91 83 93 396 152 143 91 76 82
° 140 128 112 91 83 93 331 147 182 89 76 81
7 133 131 110 T 83 92 287 143 201 87 78 81
6 133 134 110 91 83 92 255 242 203 86 77 82
v 142 130 110 90 83 92 227 396 255 82 80 79
1w 144 126 110 90 83 92 205 398 293 81 80 78
i 141 123 105 89 84 92 190 380 422 82 78 76
le 138 123 105 48 84 92 178 331 388 82 91 81
13 133 123 105 87 84 92 170 310 323 86 123 79
14 131 119 105 86 84 92 164 310 270 88 113 78
i 128 119 105 86 43 93 158 283 232 a7 97 77
16 126 127 105 85 82 94 153 255 210 85 99 76
17 119 130 105 85 82 96 152 232 194 89 125 5
13 1ie 124 105 85 82 96 149 217 176 a3 118 77
19 113 120 105 84 82 100 i71 208 194 82 102 88
<0 110 17 105 34 82 105 189 201 234 91 95 87
21 1v9 120 100 84 83 110 182 198 208 105 91 86
22 109 109 100 84 84 120 166 205 186 100 87 81
23 123 113 s 54 85 130 158 195 lo4 91 87 79
24 127 110 97 84 8o 150 150 ia3 150 86 85 84
25 18 110 96 84 87 165 143 251 139 82 87 95
20 127 1iu 95 84 160 139 272 130 80 84 93
o7 124 il4 9% 83 155 136 235 121 78 81 87
ca 130 110 93 83 150 135 208 1n3 77 82 89
29 130 110 92 83 108 136 150 111 75 81 97
au 138 lia 91 82 218 178 183 106 76 82 95
31 154 | ———=-n- 91 82 246 | ——mmem 172| == 84 81| mm———e
TUTAL 3,998 3,684 3,236 2,683 3,643 69623 75160 51944 25700 2,771 2,498
MEAN 129 123 104 80.5 118 221 231 198 87.1 89.4 83.3
MAX 156 152 121 91 246 512 398 422 105 125 a7
ALy 109 109 91 82 vo 135 143 106 75 76 76
Chom .79 .75 .64 .53 .72 1.35 1.41 1.21 «53 .55 .51
INe «91 .84 .73 61 .53 .83 1.50 1.62 1.35 .61 .63 .57
LAL Yn 19623 TITAL 524133 MEAN 143 MAX 546 MIN 80 CFSM .87 IN 11.82
WAT YK 19033 TUTAL 47,289 MEAN 130 MAX 512 MIN 75 CESM .79 IN 10.72




STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0330. Middle Branch Ontonagon River near Paulding, Mich.--Contlnued

UISLHARGES,

IN CUBIC FEET PER SECUNU, WATER YEAR LUCTUBER 1903 TGO SEPTEMBER 1964

UAY JCT. NOV. } DEC. JAN. FEB. MAR . APK o MAY JUNE JuLy AUG e SEPT.
T
1 ‘ 90 95 8y 78 du 94 95 217 189 90 83 115
< 87 95 8u 78 80 94 96 270 le7 94 367 107
3 90 96 74 By 8l 95 98 252 158 92 482 108
“ 90 94 70 8u 82 96 1o0 210 147 87 343 120
El 8o 94 72 80 82 EL 1u0 309 140 a3 203 116
° 82 93 78 80 &4 96 105 303 134 81 164 108
7 81 94 90 80 85 L i10 323 130 a2 a2 103
3 az 2 95 8V do 95 L5 331 128 87 128 108
9 41 93 95 30 37 95 126 550 129 91 17 113
v 8y 99 93 80 88, 24 135 693 175 8T 114 126
|
11 40 96, 92 80 89 94 164 654 158 43 116 143
12 80 96 90 80 90 94 279 590 141 89 117 128
13 40 100 86 80 9u 95 400" 570 132 86 112 ile
la 80 11 85 80 91 96 458 510 126 87 102 i08
1> 79 o0 B84 84U 92 97 404 429 140 47 100 104
Lo 79 101 53 51 92 98 363 361 140 a2 96 98
i7 80 17 82 82 92 9d 385 311 124 82 96 100
18 82 111 8l 84 92 98 371 281 124 87 92 100
19 45 105 80 85 92 98 311 205 130 81 89 971
2u B4 101 BY 89 92 98 2063 230 123 97 87 101
21 82 102 50 86 92 98 257 203 114 86 91 118
s 8o 1us 3u 86 92 98 299 176 io08 78 108 112
3 88 i3v 8l 86 92 97 290 137 e 73 146 112
% 20 le3 a0 o 92 96 261 615 117 75 150 135
<2 111 1ev T8 85 93 96 232 729 116 18 191 lab
Zo 118 109 78 84 96 209 615 105 75 182 142
21 105 107 78 33 95 196 458 97 75 149 146
43 96 1u7 To 82 95 227 333 95 75 132 135
Y 94 iu3 76 8l 95 27¢ 219 90 T6 123 123
30 93 46 7o 30 95 290 235 89 75 123 116
E2Y 93 ———— 76 80 95 —— 210 —————— T4 126 ——
TuTaL 2+714 3,004 23539 24532 29580 24973 74011 11,819 3,87¢ 24575 43671 39502
MEAN 8T.5 102 8l.9 81.7 89.0 95.9 234 381 129 83.1 151 117
MAX iis 130 95 86 93 98 458 729 139 a7 482 146
MIN 19 91 79 8 8u 9% 93 17e 89 73 83 97
LFaM «53 .62 «50 «50 *54 58 1e43 2.32 79 «51 *92 «71
IN. .62 ) 58 <57 5% 67 La53 2.68 88 +58 1.06 «79
LAL YR 1Yo, TUTAL 44,688 MEAN 122 MAX 512 MIN TO CFSR .75 IN 10.13
WAT YR 13642 TUTAL 49,852 MEAN L36 MAX 729 MIN TO CFSM .83 In 11.30
DISCHARGEy IN CUBIC FEET PER SECONDs WATER YEAR GCTUBEK 1964 TG SEPTEMBER 1965
uAY veT. NOV. DEC. JAN. FEB. MAR . APR . MAY JUNE J‘ JuLy AUC. SEPT.
L 109 95 130 100 90 92 B0 843 290' 108 190 112
< 107 95 125 100 88 92 82 T84 299 103 144 ius
3 1us 4 115 1ou 88 92 B84 711 256 100 117 104
“ 100 99 110 100 88 94 86 608 228 99 106 98
L 96 109 Lo 10u 90 94 9 524 208 109 i00 95
° 103 lue 1u5 100 90 % 105 464 207 104 98 92
7 97 102 1us 100 9y 94 120 519 199 99 121 96
4 99 Lot 1uu 105 92 92 140 755 190 98 150 96
El 103 i0l1 100 105 92 99 170 14090 187 122 138 97
v 101 L0 105 100 92 88 200 1,180 174 132 122 102
1L 101 Lig 105 9% 92 86 260 995 165 17 115 98
12 iol 17¢ 105 9% W 84 300 798 156 Los 108 95
13 o 294 110 S0 88 82z 22u 640 147 Lo3 104 98
ia 1ue 258 110y B8 88 80 223 534 139 102 100 114
is 96 213 110t 4 90 80 281 517 135 98 95 126
L6 97 136 1Ub 84 90 80 289 818 127 96 93 121
17 96 170 105 82 92 73 278 96 123 96 93 136
is 95 155 105 b4 92 78 296 8To 1le 98 94 150
19 95 145 105 86 92 78 340 700 117 97 93 139
v 95 L31 105 86 94 7o 392 567 115 95 90 l69
21 99 125 105 90 J6 7o 462 474 114 93 91 192
22 108 120 105 92 Y6 76 538 403 i1z 93 102 19
23 112 140 1oy 92 96 70 Ti4 340 121 93 103 174
24 109 125 1uo 92 94 7o 843 397 120 93 97 1506
25 105 125 100 92 94 76 815 287 114 90 93 150
o 104 130 10y 92 7o 761 292 108 a8 94 142
o7 105 135 luy 22 70 766 292 10% 87 99
28 101 135 Lo 92 76 T48 471 lie 85 104
29 7 135 10y 92 76 T35 257 116 84 w00
30 96 135 Lov 90 748 820 240 111 83 99
31 96 | mmm—m— 100 | m————- 78| ——=--m 221 ———=- 95 112
TUTAL 3,128 44129 34275 24890 24560 29564 1le2640| 18,317 44719 34068 3,365 3,826
MEAN 101 138 106 93.2 9l.4 B2.7 375 591 157 99.0 109 128
MAX 112 294 130 105 96 94 843 1,180 299 132 190 190
MAN 95 94 100 82 88 16 80 227 105 83 90 92
CESM .62 -84 <04 .57 <56 .50 2.28 3.60 .96 <60 .66 .78
ine -T1 ) 94 T4 -1 58 .58 2e55 4.15 1.07 «T0 76 <87
i
VAL YR 1964: TOTAL 52,us? MEAN 142 MAX 729 #IN 73 CFSM .87 IN 11.81
WAT Yh 19653 TOTAL 63,081 MEAN 173 MAX 1,180 KIN 76 CFSM 1.05 IN 14430




70 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0335. Bond Falls Canal near Paulding, Mich.

Location (revised).--Lat 46°23!57", long 89°08'47", in SWLNE} sec.1l, T.46 N., R.39 W., on left
bank 40 ft upstream from intake to pipeline No. 2, 0.8 mile downstream from Bond Falls
Reservoir on Mlddle Branch Ontonagon River, and 1.6 miles east of Paulding,

Records avallable,--July 1942 to September 1965,

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

Average discharge.--23 years, 130 cfs.

Extremes. --Maximum and minimum discharges for the water years 1961-65 are contained in the
following table:

Maximum Minimum

Water Disch: [oF height Discharge Gage helght
ear scharge e heig]

¥ DPate {crs) feet) Date (efs) feet)
19€1 Jan. 31, Peb. 1 305 2.80 Many days a 1,0 -
1962 Mar, 15-17, 19€2 356 3.08 June 4, 1962 g -
1963 Sept. 1, 1963 327 2.92 Many days 0 -
1964 July 8, 1964 339 2,99 do. 0 -
1965 June 24, 1965 356 3.08 do. o -

a Minimum daily.

1961-65: Maximum discharge, 373 cfs Sept. 23, 1960 (§age height, 3,17 ft); no flow at time
each year since 1961; minimum gage height observed, -3.03 ft Apr. 17, 1963 (two drain holes in
welr open and canal gate closed).

Remarks.--Records excellent except those for winter periods, which are good, and those below

8

20 cfs, which are poor. Canal diverts water from Bond Falls Reservolr to South Branch Ontonagon

River; water is used for power production at Victoria Dam near Rockland.

DISCHAKGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 191

LAY DCT. NUV. VEC. JANS l FEB. MAR. APR . MAY JUNE JUuLY AUG. SEPT.
i 2.0 1.0 i82 256 305 223 3.7 5.0 176 274 194 233
2 L.5 1.0 182 256 300 222 3.7 5.0 201 2% 194 233
3 1.5 1.0 182 256 300 222 3.7 5.0 201 2% 192 231
“ 1.5 1.0 i82 256 295 222 3.7 5.0 201 2% 192 230
5 1.0 1.0 117 256 290 220 3.7 5.0 241 24 192 228
o 1.0 i.0 36 256 287 220 3.7 5.0 270 2% 190 206
7 1.0 L0 56 216 287 220 3.4 5.0 270 2% 190 195
3 1.0 1.0 56 194 287 220 34 5.0 270 2% 189 195
3 1.0 1.0 87 194 287 215 3.4 5.0 270 23 189 180
10 1.0 1.0 150 192 287 215 3.4 5.0 268 204 189 170
11 1.0 1.5 1344 191 285 214 3.4 5.0 267 2n1 189 171
iz 1.0 1.5 177 190 285 12 3.4 5.0 267 198 189 171
i3 1.0 1.5 177 190 285 210 3.4 5.0 267 198 189 170
la 1.0 1.5 196 189 270 209 ER 5.0 267 198 189 170
1s 1.0 1.5 210 189 241 207 3.7 4.0 267 198 188 170
le 1.0 1.5 210 189 241 206 3.7 3.0 267 198 186 170
17 1.0 1.5 207 189 241 204 3.7 3.0 267 198 186 170
18 1.0 1.5 207 189 239 204 3.7 3.0 267 198 i83 168
iy 1.0 1.5 207 189 239 204 3.7 3.0 262 198 182 168
v 1.0 L.5 201 189 238 202 3.7 3.0 249 128 180 168
21 1.0 2.0 207 189 238 201 4.0 3.4 207 198 180 167
<2 1.0 2.0 207 189 2306 201 4.0 3.4 207 196 180 158
i3 1.0 2.0 207 189 236 198 4.0 3.1 207 196 178 147
24 1.0 2.0 207 192 233 195 4.0 3.1 207 196 178 146
25 1.0 2.0 201 195 233 173 4.0 L2 207 196 211 146
286 1.0 2.0 207 239 160 4a0 166 204 19 238 146
27 1.0 2.0 239 280 9T 4.5 le& 204 196 238 146
28 1.0 58 254 280 4e0 5.0 166 206 195 238 103
29 1.0 150 256 280 3.7 5.0 166 204 135 236 80
ElY 1.0 170 256 280 3.4 540 157 204 195 236 a0
3l 1.0 =me—e- 256 292 3.4 —— 150 —— 195 234 ————
TOTAL 33.5 417.0 5:712 6,831 59510.5 115.1 1,185.0 74070 69177 69119 5¢k16
MEAN 1.08 13,9 184 220 178 3.84 38.2 236 199 197 171
MAX 2.0 170 258 292 223 5.0 166 210 2% 238 233
MIN .0 1.0 36 189 ETYS 3.4 3.0 176 195 178 80
CAL YR 1960: TOTAL 634579.1 MEAN 174 MAX 368 MIN 1.0

WAT YR 19613 TUTAL 51,4630.1 MEAN 141 MAX 305 MIN 1.0




STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0335. Bond Falls Canal near Paulding, Mich.-~Continued

71

DiSCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR OCTUdER 1961 TU SEPTEMBER 1962
UAY ucT. Nov. bLEC. JAN. FEB. MAR o APR o MAY JUNE JuLy AUG. SEPT.
i 80 83 85 160 lo4 110 3.0 «02 3.0 160 220 195
2 -1 83 85 160 164 i84 1.5 05 3.0 185 220 192
3 80 35 85 171 163 196 1.0 +05 3.0 246 220 192
“ 80 5.9 85 177 163 195 1.0 «05 1.0 244 27 192
> 80 5.5 85 177 19 194 i.0 «05 3.0 44 217 189
o 80 5.9 85 177 128 194 «50 .10 T2 243 215 189
7 80 51 85 176 128 190 «30 .10 107 284 214 189
d 82 83 85 174 128 210 .10 20 107 305 214 89
9 82 83 85 174 126 223 .10 20 107 305 212 189
i 80 83 85 174 126 223 .10 20 107 303 212 189
il 80 83 85 174 126 220 <08 «20 125 303 209 o0
12 80 83 85 174 126 220 .08 «20 16l 301 209 134
13 80 83 85 174 izé 236 «08 20 161 301 207 134
ia 80 84 101 174 ize 248 06 «60 16l 298 207 111
15 82 84 133 174 126 305 -06 <60 160 294 206 64
16 82 B4 133 174 1261 350 +06 «60 160 294 206 65
17 82 84 133 174 125 356 <04 1.0 160 292 204 65
18 82 84 133 174 125 349 <04 1.0 160 291 204 65
19 82 84 133 1712 125| 341 -02 1.0 159 291 202 &5
<20 82 b4 148 172 138 336 <04 1.0 130 287 202 65
21 82 84 163 172 le3 290 06 i.0 115 240 204 66
2 82 84 il 172 174 251 08 1.0 132 226 201 b6
23 83 84 lel 170 173 250 10 1.0 160 225 201 66
24 83 84 1ol 170 172 206 +10 1.0 160 225 202 36
25 83 B4 1ol 170 172 177 .10 2.0 160 225 202 5.9
<6 83 B4 160 170 177 «10 2.0 160 225 201 545
27 83 84 160 168 238 .08 2.0 160 223 201 5.1
28 83 85 160 168 316 «06 2.0 160 222 198 5.1
29 83 85 is0L 168 134 <04 3.0 160 222 198 41
30 83 85 160 166 4.0 <02 3.0 160 222 196 66
31 83 ——— 160 166 «10 ————— 3.0 ——— 220 195 ———
TUTAL 29527 | 24197.5 3,786 59316 43052 | £4989.10 9.90 2B.42| 34577.0 74952 61416 34195.6
MEAN Bl.5 73.3 Lee 171 145 22 33 «92 119 257 207 107
MAX 83 85 163 r77 174 356 3.0 3.0 16l 305 220 195
MIN 80 9.5 85 160 125 .10 .02 ~02 1.0 160 195 5.1
CAL YR 19613 TOTAL 53,978.1 MEAN 148 MAX 305 MIN 3.0
WAT YR 19623 TOTAL 463040492 MEAN 126 MAX 356 MEN .02
DISCHARGE, IN CUBEIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
7734 oCT. NOV. DEC. JAN. FEB. MAR. APR o MAY JUNE Juty AUG - SEPT.
1 66 6.0 109 133 1lb8 43 3.4 445 50 1t1 210 186
< 66 640 109 133 189 143 4.l 4.0 «50 179 209 Lol
3 66 o7 109 133 188 143 3.8 «90 «60 250 207 100
“ 66 111 109 133 216 143 3.0 «30 «BO 250 207 Lo0
El 66 111 109 132 236 142 2.0 «20 1.0 250 207 too
o o7 111 109 131 236 141 2.0 <10 2.4 250 207 99
7 67 97 109 131 236 141 2.0 «40 1.8 2438 206 98
8 6T o4 127 131 236 162 2.0 <60 1.8 246 206 98
9 68 63 138 131 236 174 1.0 «50 2e4 246 279 98
v o8 90 138 131 236 174 1.0 <50 2.4 244 3leé 98
il 68 109 138 131 235 173 0 «50 Lot 244 316 98
12 68 109 138 129 235 171 o «50 204 243 3l6 98
i3 63 109 137 ie9 235 171 o <20 244 243 312 118
la 69 1u9 137 129 198 168 o 01 2.4 241 312 146
i5 69 109 137 129 177 192 o +05 3.l 239 309 146
1o £3d 109 137 128 77 234 o 13 3.8 239 179 146
17 69 109 136 128 176 233 1] 30 3.8 238 1le 146
is 69 109 136 128 176 262 0 .30 3.8 236 232 146
19 69 109 136 128 175 294 o <30 3.8 73 305 145
20 69 109 136 128 175 292 o «30 4.5 6.0 301 145
2L 69 i09 136 139 166 285 o «40 4.5 5.2 301 143
22 69 109 136 157 150 280 0 «40 4.5 542 167 143
3 69 109 136 172 150 275 0 +40 445 5.2 al 143
L8 69 109 136 183 149 188 40 «40 445 5.2 BT 143
25 86 19 136 183 147 4.5 87 «40 49 5.2 102 143
26 98 109 135 182 3.8 86 «40 111 5.2 114 143
27 98 135 182 3.4 «50 111 5.2 114 143
'L 98 134 17 3.4 +50 111 5.2 188 143
29 sa 134 146 3.4 «50 111 142 323 143
30 82 134 l4o 3.4 50 111 210 323 142
31 22 - 134 146 3.4 ~50 — 210 323 ———
TuTAL 29212 2990640 45020 43413 59331 | 49749.3 62.06 668460 | 4487946 74075 35841
MEAN Tl.4 96.9 130 142 190 153 2400 2243 157 228 128
MAX 98 111 138 183 236 294 30 i1l 250 323 186
MIN 22 6.0 109 128 144 3.4 «01 «50 5.2 a1 98
CAL YR 19623 TOTAL 464674.02 MEAN 128 MAX 356 MIN .02
WAT YR 19633 TOTAL 40,779.B6 MEAN L12 MAX 323 MIN O




STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0335. Bond Falls Canal near Paulding, Mich.--Contlnued

DISCHARGE, IN CUBIC FEET PER SECUNUy WATER YEAR OCTUBER 1963 TO SEPTEMBER 1%64
T

UAY oCT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JuLy AUG. SEPT.
i 141 24 6.0 16 126 210 149 0 244 294 214 198
2 141 24 6.0 17 126 210 L47 o 3.1 294 91 121
3 141 24 34 79 126 207 147 Q 92 227 40 77
4 141 24 51 79 125 199 147 o 219 T.6 54 228
5 14l 24 51 79 125 177 147 .10 268 4% 54 226
o 141 24 51 79 125 176 la7 10 268 20¢ 54 225
T 140 24 51 T8 125 176 63 40 268 284 41 223
8 140 24 51 78 159 173 3.8 «10 268 304 92 132
9 140 24 51 78 177 171 3.4 1.0 298 24¢ 153 6.0

10 140 24 51 7 177 171 3.4 +80 318 246 246 5.2

11 140 12 51 76 176 170 3.1 «50 318 244 243 5.2

1 138 13 52 T6 176 168 3.4 =50 240 243 243 542

i3 138 134 52 76 174 168 3.4 1.0 201 261 239 4.8

is 138 6.0 52 75 174 168 34 50 198 23¢9 239 «30

i5 138 6.0 52 103 194 is6 3.8 =50 198 238 239 10

io 138 6.0 52 122 231 164 3.5 70 198 23¢ 238 ]

7 137 6.0 52 123 231 163 4.0 <70 198 23¢ 236 0

19 137 Seb 52 128 228 163 l.4 90 196 234 236 ]

19 71 5.6 52 125 228 163 «20 <90 196 232 234 v

20 24 5.6 52 121 226 l61 o 1.2 195 231 230 0

21 24 5.6 101 123 226 160 o 1.2 195 230 230 o

el 24 5.6 lao 125 223 160 «10 1.3 195 230 230 [

3 24 5.0 le0 127 223 160 Q L4 195 228 230 0

24 24 5et l60 127 220 159 Q 1.9 194 22¢ 230 ]

<3 24 5.6 159 127 220 159 Q 20 192 226 230 a

26 24 5.6 159 127 220 157 Q0 2.0 257 2243 230 ]

T 24 te0 157 127 156 o 2.1 300 222 230 ]

28 24 6.0 154 126 153 Q 242 300 222 226 )

23 24 bat) 154 126 152 0 2.2 298 220 226 a

30 4 6.0 154 120 150 0 243 296 220 226 [

31 24 ————— 105 126 149 —————— 245 ————— 217 226 ———
TuTAL 298069 380.4| 2553140 3,192 54406 5,239 983,90 31.00| 6456445 64985.6 59942 |14556.80
MEAN 92.5 12.7 tl.b 103 186 169 32.8 1.00 219 225 192 51.9
MAX 14l 24 160 128 231 210 149 2e5 318 304 246 228
Min 24 5.6 60 5 125 149 4] 0 2.4 7.6 46 [}
CAL YR 1963: TuTAL 37,422.20 MEAN 103 MAX 323 MIN ©
WAT YR 19642 TOTAL 41,681.20 MEAN 1164 MAX 318 MIN O

DISCHARGE, IN CUBIC FEET PER SECDND», WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
UAY ocT. NOV. \ DEC. I JAN. FEBa MAR . APR . MAY JUNE JULY AUG. SEPT.
i 0 o 25 231 280 112 122 0 284 351 170 60

2 v 0 25 231 273 1le 123 0 284 329 168 60

3 [+] 0 25 230 270 116 123 0 261 294 168 60

“ o 0 25 230 276 151 123 0 208 301 168 60

5 ] o 107 230 192 168 123 0 159 301 l68 60

o ] 0 152 230 149 le7 84 0 i59 275 168 60

7 ] 0 152 231 150 loo 4.5 0 160 246 129 60
o o o 152 231 150 165 4.5 1.8 160 243 10% 6u

El [} o 152 230 154 165 1.7 153 160 243 i05 60

10 a Q 188 230 141 165 0 280 246 243 102 60

il o 0 207 228 109 165 0 280 301 239 102 60

12 0 Q 207 228 109 160 0 280 3ie 239 102 60

i3 o 0 207 223 110 160 0 280 316 238 102 38

14 o o 207 223 110 160 ) 234 3i4 238 5 40

15 0 o 206 223 110 160 o 149 332 238 60 «10

Ls 0 [+] 206 222 110 134 o 287 352 236 60 10

17 ] 3 204 220 109 i2o [ 289 352 236 60 .10

18 ] o 201 220 143 121 ] 289 349 234 60 «10

19 0 [+] 202 220 200 146 o 289 349 233 6L 1.0

20 v 49 202 220 258 126 0 287 347 231 60 80

21 ] 40 201 220 280 126 o 287 347 230 60 80

22 o 25 200 215 i81 146 0 237 345 230 60 «80

23 o 25 194 215 105 127 0 287 351 230 60 <80

2 ] 25 194 215 105 125 o 287 356 228 60 <80

25 [} 25 198 215 105 125 o 287 354 226 60 «80

26 ] 25 198 215 105 125 4] 287 225 60

27 ] 25 195 214 105 125 0 299 223 60

<8 o 25 210 214 105 125 4] 316 222 60

29 0 236 215 =m=—m—- 125 o 304 200 60

30 [} 236 215 —— 125 0 284 171 60

31 0 230 244 ————— 125 ——— 284 170 60
TUTAL o 315 54353 64928 49438 49302 T08.7| 65307.8 84912 T2543 2,852 T6B.60
Mean 0 10.5 173 223 160 139 23.6 203 297 243 9240 25.6
MAX o “9 236 244 280 168 123 3le 356 351 170 60
Min 0 0 25 214 105 112 0 159 170 60 o
CAL YR 196431 TOTAL 41,508.80 MEAN 1164 MAX 318 MIN O
WAT YR 1965: TOTAL 48,473.10 MEAN 133 MAX 356 MIN O




Location.--Lat 45°24129"

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0340. Pond Falls Reservoir near Paulding, Mich.

Middle Branch Ontonagon River, 5% miles east of Paulding.

Dralnage area.--190 sq mi {(revised).

Records available.--Juns 1342 to September 1964,

Gage.--3taff gage read once Jdaily.

73

long 89°07142", in SWE sec.l, T.46 N., R.29 W., at Bond Falls Dam on

Frior to October 1950, published in WSP 1307,

Datum of gage is 1,335.59 ft sbove mean sea level, datim or 1929.

Remarks.--Reservoir is formed by earthfill and concrete dam with ome taintor gate; dam comnleted

in 1937.

revised) and 141 £t {full pond).

River

Dead storage unknown.

production at Victoria Dam near Hockland.

Cooperation. --Gage height record furnished by Upper Pennisula Fower Co.

MONTH-END GAGE HEIGHT AND CONTENTS AT ABOUT B30, WATER YEARS OCTOBER

1960 TO SEPTEMBER 1965

Usable capacity, 1,730,000,000 cu ft between gage heights of 120 ft (maximum drawdown,
Water diverted to South Branch Ontonagon
(see station 4-0395) through Bond Falls Canal {see statlon 4-0335); water used fo» power

e in Change 1n
Contents Chang>
Gage height ; . crntents Gage height | Conterts contents
Date (Fomt) | MHLNS Sf1 (rd1140ns of Date (reet)” | (millions of | (millions of
cuble Tee cuble feet) cublc feet) | cupic feet
Oct, 31, 1960,...... 32,13 945 +236 Oct. 31, 1963 127.13 527 -82
126,04 1,300 +355 || Nov. 30. 129.52 725 +198
1,080 -220 Dec. 3l.. 129.16 700 -25
I S | [ e O
- - -280 Calendar year 1963 - - +24
123.50 127.77 585 -115
le4.00 123.78 CEe3 =322
122.37 120.04 0 -263
124.13 127.50 €60 +560
140.96 138.68 1,560 +1,000
1:7.27 134.67 1,180 -380
134.01 129.01 €84 ~-436
129.52 126.73 494 ~180
12€.74 Sept.30.. 128.39 E34 +140
- - -215 Water year 1964... - - +25
127.39 601 +107 Oct, 3l..... . 130.3 833 +199
13u.04 767 +166 Nov, 30.. . 133.9 1,100 +267
129,50 728 -4z Decs B3luvesvsssonans 131.3 876 -224
- - -355 Calendar year 1964 - - +176
126.52 477 -248 Jan. 31, 1365, . 126.5 477 -398
104,54 Il -159 Feb, 28.... . 123.8 263 ~214
113.70 0 -318 Mar, 31.. . 121.4 91 =172,
109.59 734 +734 Apr. 30, 133.1 1,030 +93¢
138.2 1,520 +786 May 31.. 140.7 1,770 +740
138.02 1,430 -3u June 30.., 136.0 1,300 ~470
132.34 SET -527 July 31.. 130.3 781 -509
127.98 601 -Z€2 Aug, 31l..... 128.8 750 -41
128.84 6687 +6E Sept.30.cvvinss . 132.4 971 +221
Water year 1962... - Water year 1965... - - +337
Oct. 31... eee 130,04
Nov. 30... reen 130.27
Dec, 31. eeeanan 128.88
Calendar year 1962 -
Jan. 31, 1963.,..... 12€.34
Feb. 12z.3
Mar, 12v.22
Apr. 127.84
May £
June
July .
Aug. .
Sept,30.. cesaen 128.13

Water year 1983...




74 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0345. Middle Branch Ontonagon River near Trout Creek, Mich.

Location (revised).--Lat 46°28'45", long 89°05'25", in sec.8, 7.47 N., R.38 W., on right bank
0.1 mile upstream from State Highway 28, 32 miles west of village of Trout Creek, and 63 miles
downstream from Bond Falls Reservoir.

Drainage area.--203 sq mi (revised).
Records available.--June 1942 to September 1965.

Gage. ~-Water-stage recorder. Datum of gage 1s 1,132.03 ft above mean sea level, datum of 1929
Tlevels by Michigan Department of Conservation). Prior to Nov. 4, 1942, staff gage at same site
and datum.

Average discharge.--23 years, 76.0 cfs.

Extremes. --Maximum and minimum discharges for the water years 1961-65 are contalned in the follow-
ing table:

Maximum Minimum

vater Disch Gi height Disch Gage helght

ear scharge e helgl scharge

¥ Date (crs) a?feet) Date (ers} !%t‘eet }
1961 May 18, 1981 787 3.79 Mar. 15, 1961 3£ 1.582
1962 July 22, 1962 88 e 1.85 Mar. 17, 1962 3z 1.49
1963 Apr. 2, 1963 130 b 2.07 Sept.18, 1963 3C 1.46
1964 Mey 9, 1964 195 2.34 Feb. 16, 1964 31 1.47
19865 May 18, 1965 1,020 4.22 June 17, 1985 3C 1.46

a Maximum gage height for year, 2.42 ft Jan. 16, 1962, backwater from ice.
b Maximum gage height for year, 2.17 ft Jan. 14, 15, 1963, backwater from ice.

1942-65: Maximum discharge, 1,750 cfs Nov. 7, 1951 (gage height, 5.05 ft); minimum, 14 cfs
sometime during period Jan. 23 to Feb. 13, 1947 (gage height, 1.14 ft, from recorded range in
stage), caused by ice jams upstream.

Remarks. --Records excellent except those for winter perlods, which are good. Flow regulated by
Bond Falls Reservoir (see station 4-0340). Diversion to South Branch Ontonagon Fiver (see
station 4-0395) by Bond Falls Canal (see station 4-0335).

UISCHARGEs IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1951

DAY ocT. NOV. DEC. JAN. FEBa MAR APR. MAY JUNE JuLy AUG. SEPT.
1 4B 62 50 48 46 49 56 55 59 59 58 56
2 48 60 50 48 46 49 55 54 59 58 58 50
3 48 52 59 %8 46 49 55 54 59 58 58 50
“ 8 50 50 “B 46 49 56 54 58 58 58 50
5 48 50 62 48 46 49 60 52 58 58 58 50
b 48 50 55 48 46 48 60 54 58 58 58 50
7 48 49 49 48 46 48 60 58 58 58 58 50
8 49 49 49 48 46 48 58 71 58 58 58 50
3 49 50 50 48 46 48 60 62 58 58 58 50
10 49 50 50 48 47 48 62 55 58 58 58 55
1L 49 49 50 48 47 48 62 54 58 58 58 55
12 50 49 50 48 47 46 63 52 63 58 58 51
13 52 49 50 48 47 48 60 52 61 59 58 53
la 52 49 49 46 &7 48 63 63 59 59 58 53
i> 50 54 49 48 48 48 T4 82 58 58 58 51
io 50 54 48 48 49 46 T8 80 58 58 58 51
L7 50 52 4o 48 49 46 82 62 58 58 58 50
18 50 50 46 48 50 406 71 607 58 58 58 50
13 50 50 46 46 50 48 69 663 58 61 58 50
20 50 49 46 46 50 48 k2 528 58 58 58 48
2L 50 49 46 45 50 48 T3 418 58 58 58 48
22 50 49 46 40 49 4B 61 323 59 61 58 48
23 50 49 46 46 49 48 60 234 58 59 58 48
13 50 49 47 46 48 48 65 L70 59 59 58 48
23 50 49 49 46 48 49 63 55 59 58 58 48
Z6 52 48 46 58 58 58 58 58 48
27 50 48 46 T2 53 59 59 53 48
28 50 48 46 65 53 58} * 58 58 4B
29 50 48 46 62 53 63 59 58 43
El) 50 48 46 58 58 (3} 59 56 50
31 56 48 46 58 58| —m———- 58 56 ——
TuTAL Lo 244 13510 Ly460 1,571 43345 1:To4 1,812 Ly794 19505
MEAN 49.8 4849 47.1 50.7 140 58.8 58-5 57.9 50,2
MAX 56 62 48 72 663 63 6l 58 56
MIn 48 46 46 46 52 58 58 56 48
LAL YR 19603 TuTal 29,092 MEAN 79.5 MAX 767 HIN 44

WAT Y& 19613 TOTAL 22,056 MEAN 60.4 MAX 663 MIN 46




STREAMS TRIBUTARY TO LAKE SUPERIOR 75
4-0345, Middle Branch Ontonagon River near Trout Creek, Mich.--Continued
OISCHARGEy IN CUBIC FEET PER SLCONDy WATER YEAR UCTOBER 1961 TU SEPTEMBER 1962
bay uCT. NOV. DEC. JANe FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 So 48 49 48 48 46 53 57 54 56 56 53
Z 51 54 49 48 48 46 51 53 61 56 56 48
3 49 57 49 48 48 46 51 53 L33 56 57 48
“ 49 51 53 48 48 46 53 51 65 56 57 51
S 48 49 49 48 48 46 54 61 6l 56 56 4B
‘o 48 49 53 48 48 46 59 63 57 56 56 48
7 48 49 48 48 43 46 59 56 57 56 56 46
3 48 49 48 48 48 46 57 54 57 56 56 46
E] 48 49 «8 48 48 46 59 54 57 56 56 51
10 48 49 43 48 48 46 56 54 59 56 56 56
i 48 45 48 48 «8 46 54 53 59 56 56 53
12 48 49 48 48 48 46 54 57 57 56 59 49
i3 53 49 48 48 48 46 53 72 57 56 56 53
14 51 4y 48 48 46 48 53 65 56 56 56 49
15 49 48 48 48 48 4“8 51 ol 56 56 56 49
1o 49 49 48 48 48 49 51 54 56 56 56 49
17 48 43 48 48 48 45 56 51 57 56 56 49
18 48 49 48 48 48 45 63 51 59 56 56 48
a9 “8 48 “3 48 48 4o 63 5S4 57 56 56 48
<y 48 “5 4B 4“8 48 48 56 53 56 57 56 48
<2l 48 53 49 48 48 46 57 51 56 56 56 46
2 48 51 49 48 48 45 T4 56 56 61 56 46
23 49 49 49 48 48 46 65 59 59 57 61 46
4 48 49 49 48 48 48 57 63 59 57 59 54
b 48 “9 49 48 48 8 50 57 57 57 56 51
26 49 49 48 48 48 54 54 56 56 56 49
27 48 49 48 48 49 54 53 56 56 54 48
8 48 “9 43 4B 56 59 51 56 56 54 48
9 53 49 43 48 57 56 54 56 54 54 48
30 49 49 46 48 54 57 53 56 56 54 48
31 48| == =~ 48 48 53 ———— 51 ————— 56 56 ————
TUTAL 14519 124384 14507 1,488 19477 19695 1,729 Ls726 19743 19741 11474
MEAN 49.0 49.5 “B8.6 48.0 «Teb 5645 55.8 57«5 5642 5642 49.1
HAX 56 57 53 48 57 Ta 72 65 el 61 56
Min 48 45 48 45 45 51 51 54 54 54 46
CAL YR 19613 TUTAL 21,989 MEAN 60.2 MAX 663 MIN 46
WAT YK 19623 TOTAL 18,925 MEAN 51.8 MAX T4 MIN 45
DISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1962 TO SEPTEMBER 1963
uAY o108 2% NUVe DEC. JAN. FEB. MAR. APR . MAY JUNE JULY ALGe SEPT.
1 48 50 48 48 46 46 93 48 53 57 60 55
2 42 50 43 48 46 46 ios 48 58 57 60 50
3 50 43 48 48 46 “b 82 48 58 57 60 50
“ 50 50 48 48 46 46 65 48 57 57 60 46
5 48 48 48 48 46 46 58 48 62 57 5& 45
b 48 50 48 4B 46 48 55 48 84 57 60 45
7 43 5¢ 43 48 46 45 55 50 65 51 60 45
4 48 52 48 48 46 46 55 55 64 57 58 45
3 48 50 46 48 46 46 53 55 62 57 53 45
o 48 50 45 46 46 40 53 55 73 57 58 45
1 48 50 46 43 46 46 52 55 T4 57 58 45
2 48 50 46 40 6 46 52 52 65 57 64 46
13 48 50 40 46 46 45 5 53 65 58 64 46
ia 40 50 “3 46 46 a6 52 53 64 60 58 46
1> 4o 50 48 46 4o 45 52 53 60 58 53 45
ie 46 52 48 46 40 46 50 52 20 58 b4 45
L7 46 22 59 46 46 48 50 52 58 58 60 45
14 46 52 50 46 46 48 50 52 58 58 54 42
iy 45 50 48 46 46 46 5u 52 o4 53 58 41
<u 46 50 48 46 40 48 50 52 62 60 50 45
21 45 50 48 46 40 48 49 53 60 60 57 45
23 48 50 “3 4o 46 48 49 53 58 &0 57 45
23 50 5U 48 46 46 50 49 53 57 60 57 45
24 48 48 48 46 46 55 49 52 57 60 57 46
25 50 50 438 46 46 53 49 55 57 60 57 46
Zo 48 48 48 46 52 49 53 57 60 57 46
2T 48 43 48 46 52 %9 52 57 60 57 46
28 48 48 48 46 52 49 52 57 60 57 48
23 48 48 48 46 b4 49 52 57 60 57 48
3u 52 48 48 46 74 49 52 57 &0 57 46
31 52| ————- 48 46 82| ~—-— 52| ————- 60 57 ————--
TUTAL Ly482 14494 1e481 Ly44l 1,558 1,677 L4608 14840 1,807 1.819 1,378
MeAN 47.8 49.8 4T.8 4645 50.3 55.9 51.9 bl.3 5843 58e7 45.9
MAX 52 52 50 48 82 108 55 84 60 o4 55
MIn 42 48 45 43 46 49 48 53 53 57 41
CAL Yk 19623 TOTAL 184872 MEAN 51.7 MAX 74 MIN 42
WAT YR 19633 TOTAL 18,873 MEAN 51.7 MAX 108 MIN 41
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4-0345. Middle Branch Ontonagon River near Trout Creek, Mich.--Continued

DISCHARGE, IN CUBIL FEET PER SECUND, WATER YEAR UCTUBER 1963 TU SEPTEMBER 19-4
I
oaY | UCT. NUV . DEC. JAN. FEB. MAR . APR o MAY JUNE JuLy AUGS SEPT.
T
1 “6 46 “8 46 46 45 46 50 50 52 57 53
2 6 46 45 45 45 a5 46 50 55 53 69 46
3 46 46 48 45 45 4b 46 43 55 52 57 44
4 46 46 45 45 48 46 45 52 53 52 57 48
5 46 46 “8 45 4o 45 46 53 53 52 57 4o
° 46 46 48 45 45 b 48 55 53 53 57 46
7 4“6 46 48 “5 43 “6 95 57 53 55 57 48
3 46 ! 46 43 45 43 “6 50 57 53 55 57 ub
9 46 45 48 46§ 45 “6 50 1¢d 55 55 57 48
10 46 48 46 2" 46 46 53 67 55 53 57 48
11 46 48 “o 43 40 45 o4 55 53 55 58 438
12 “b 48 45 43 46 “6 80 62 53 55 58 46
i3 40 48 45 45 44 “b 101 60 52 55 51 40
14 “6 43 45 46 45 46 78 53 523 55 55 46
15 46 8 46 46 45 “5 60 50 53 53 57 46
le 46 48 “0 “6 45 45 60 48 53 53 57 46
7 46 “3 45 45 45 45 60 48 53 53 53 “b
13 46 48 45 46 6 45 55 40 53 55 54 46
19 %6 8 45 46 4o a3 52 46 53 57 58 46
cu 46 48 40 46 45 46 52 45 52 57 54 48
2L “6 48 47 46 45 40 53 45 52 55 60 48
e 40 50 46 46 45 46 53 “3 52 55 64 48
23 46 50 45 46 45 46 52 65 52 53 62 48
24 48 50 46 46 45 a6 50 120 L5 53 b4 48
<> 52 “8 46 “6 45 46 50 65 53 55 65 48
26 48 48 46 46 45 4“5 “d 55 53 55 60 48
P 46 48 46 46 46 45 48 50 53 55 58 48
<8 46 8 45 40 45 45 48 48 53 55 53 48
29 4o 48 45 46 45 “5 50 4“6 52 55 57 48
3u 46 48 45 46 —— 45 52 4o 52 55 57 48
31 46! oo 46 46| mmmmee | “b| ————— 40! ———- 55 57| ———m
TuTAL 1,436 1428 15%29 1,408 1,311 12409 1,651 La759 1+530 Ly681 1,818 1,423
MEAN 46.3 47.6 4bal 5.4 454 45.5 55.0 S6.7 53.0 54.2 53.6 474
MAX 52 50 “8 b a8 4b tol 128 55 »7 b3 53
MIN 46 “6 45 42 43 43 45 3 50 52 55 46
CAL Yk 19633 TOTAL 13,709 MEAN 51.3 MAX 108 MIN 41
WAT YR 19643 TUTAL 1lds343 MEAN 50.1 MAX 128 MIN 42
DISCHARGEy IN LUBIC FEET PER SECOND, WATER YEAR OCTUBER 1964 TO SEPTEMBER 1965
LAY ueT. NUVe DEC. JAN. FEB« MAR. APR o MAY JUNE SJULY AUG. SEPT.
i 44 48 48 46 45 46 45 58 89 52 58 50
<z 48 48 48 46 “5 46 “5 57 T4 53 55 45
3 43 48 48 43 45 46 45 55 65 53 53 43
“ 48 48 43 46 5 46 45 52 b4 53 53 43
> 48 48 4b 46 45 46 46 50 62 53 52 43
o 48 48 48 46 46 46 48 53 62 52 52 43
7 48 48 «8 40 46 46 50 71 60 52 57 45
3 48 48 48 46 %45 45 8 91 o0 53 55 45
£ 48 48 46 45 46 46 52 198 58 55 55 45
v 48 48 46 45 46 46 53 559 58 52 53 45
11 a8 55 “«8 45 46 46 65 559 57 52 52 43
12 48 o4 a8 45 b 45 60 550 57 52 52 45
13 48 00 46 45 45 45 58 397 57 52 52 46
14 43 52 48 45 46 46 o7 57 57 52 52 46
1o 48 50 40 45 46 45 T4 °5 57 52 52 45
16 4“8 50 46 45 45 “5 123 152 55 52 52 43
17 48 S0 46 45 45 45 71 669 46 52 52 57
in 4“8 48 46 45 46 45 71 972 55 52 52 48
13y 48 «B 46 46 45 45 T4 %4 55 52 52 50
20 48 50 40 45 46 45 T4 492 55 5¢ 5¢ 48
2i 48 48 46 43 45 45 86 216 55 52 53 48
e 48 46 45 43 45 “5 86 172 55 52 55 48
ia 48 48 45 43 45 45 110 50 55 52 55 45
2% 48 48 45 43 45 45 82 48 53 52 55 45
25 “8 46 45 43 45 43 73 48 52 52 55 43
26 48 45 43 43 50 52 55 “3
s 48 46 43 43 48 52 57 43
<8 48 40 43 43 50 52 55 46
9 “8 45 43 43 “8 5¢ 55 46
3u 43 46 45 43 48 52 55 40
31 48 46 45 45 48 ©0 57 ————
TuTaL 1,488 L+4T0 Le443 1,383 1,270 15395 1923 65927 1,628 1,670 1,374
MEAN 48.0 49.0 46.5 44.6 45.4 45.0 64.1 223 52.5 53.9 4548
MAX 48 o4 48 46 “b 46 110 972 €0 58 57
MIN 48 43 45 43 45 43 45 48 52 52 43
CAL YK 19643 TOTAL 18,451 MEAN 50.4 MAX 128 MIN 42
WAT YK 19653 TOTAL 23,717 MEAN 65.0 MAX 972 MIN 43
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4-0350. East Branch Ontonagon River near Mass, Mich.

Locatlon (revised).--Lat 46°41'24", long 89°04'24", in SWiNW: sec.33, T.50 N., R.38 W., on right
bank 700 ft downstre%m from highway bridge, 1,000 ft downstream from Adventure Creek, 5 miles
south of Mass, and 77 miles upstream from mouth.

Drainage area.--272 sq ml (revised).

Records _available.--~July 1942 to September 1965,

Gage.--Digital water-stage recorder. Datum of gage is 873.55 ft above mean sea level, datum of
1929 (levels by Michigan Department of Conservation). Prior to Oct. 1, 1949, wire-welght gage

at bridge 700 ft upstream at present datum. Oct. 1, 1949, to Dec. 3, 1964, graphic water-stage
recorder at present site and datum.

Average discharge.--23 years, 253 cfs.
Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annugl maximum discharge (*) and peak discharges above base (1,400 cfs), water years 1961-65

Gage Gage Gage
Date Tme|Discharge height Date Time |Dlacharge heiﬁht Date Time |Discharge heighc
Mar. 27, 19€l1 |2000 2,070 7.81 { Apr. 1, 1983 [2130 * 3,250 9.36 || Apr, 21, 1965 | 2200 1,920 7.60
Apr. 17, 19€1 |0130 1,870 7.24 May 9, 1965 [ 1400 * 2,580 8.52
Apr. 21, 1961 |0800 1,460 6.88 | Apr. 13, 1964 {1700 * 3,560 9.78 || May 16, 1985 | 1300 2,170 7.96
May 15, 1961 [2200 * 2,380 8.28 | Apr. 16, 1964 |2300 1,880 7.18
May 9, 1964 {0300 1,650 7.34
Apr. 22, 1962 1330 * 1,330 6.67 || May 24, 1964 [0O700 2,270 8,2
Annual minimum discharge, water years 1961-65
Water year Date Discharge | Gage helght {| Water year Date Discharge | Gage heilght
1961 Several days 99 3.38 1964 Dec. 3, 1963 82 a 3.32
1962 Aug. 22, 23, 1962 98 3.33 1865 July 30, 1965 9l 3.33
1963 July 30, 1983 86 3.29
a Occurred July 24, 1964,

1942-65: Maximum discharge, 4,590 cfs July 1, 1953 (gage height, 10.57 ft); maximum gage
height, 10.65 ft Apr. 24, 1960; minimum discharge, 60 cfs Aug. 25, 1948 (gage height, 3.55 ft,
site then in use).

Remarks.--Records excellent except those for winter periods, which are fair.
DISCHARGE, IN CUBIC FEET PER S&COND, WATER YEAR OCTOBER 1960 TD SEPTEMBER 1961
DAY ocT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JULY AUG. SEPT.
1 150 685 220 130 105 155 546 382 179 133 157 99
2 144 765 220 130 105 150 454 420 174 130 140 112
3 140 599 230 130 105 150 430 416 170 122 131 124
4 148 401 250 130 110 150 464 356 168 121 122 116
B 133 313 725 135 110 150 634 314 161 116 122 110
3 131 270 500 135 115 155 722 321 155 112 124 108
7 127 239 350 135 120 160 618 562 149 112 121 104
8 127 246 260 135 120 160 550 865 148 110 116 101
9 125 276 200 130 125 155 582 905 146 108 112 102
10 125 241 180 125 130 150 638 622 144 108 110 105
1i 123 219 170 130 130 150 678 500 140 110 10 206
12 127 210 160 135 135 145 710 403 179 112 106 254
i3 190 207 150 135 135 145 626 346 216 122 105 219
14 181 229 145 130 135 145 690 8l4 197 128 17 219
15 162 521 145 130 135 145 14080 1450 168 146 17 211
io 148 461 140 130 135 140 14180 1,630 149 170 105 186
17 140 357 140 130 135 140 1,450 890 140 151 105 157
18 142 293 140 125 135 140 1,020 126 133 133 110 140
19 140 246 140 125 135 145 925 614 130 137 10 130
20 140 224 140 125 140 150 990 468 126 159 108 121
21 138 207 140 125 140 155 1,320 389 122 174 105 116
22 140 198 135 120 150 155 1,060 334 122 183 104 116
23 154 184 135 120 150 165 778 286 128 221 108 121
24 162 170 135 115 155 170 690 257 131 248 i1 124
25 158 170 130 115 155 200 706 243 151 283 108 121
26 173 170 130 115 160 400 618 234 146 224 111 124
21 184 164 130 110 160 11500 518 219 142 192 111 121
28 177 201 130 110 155 1,660 447 204 144 324 110 121
29 166 302 130 110 ———- 970 413 192 140 224 108 121
30 162 240 130 105 - 714 392 183 142 204 105 121
3t 260 ———— 130 105 |  —————e 654| ~———=mm 179 == 192 102 —————
107AL 4,707 95014 64060 34860 3,720 9,723 | 21+929| 15,724 49540 5,009 34531 49130
MEAN 152 300 195 125 133 314 731 507 151 162 114 138
MAX 260 765 725 135 160 14660 1,450 14630 216 324 157 254
MIN 123 164 130 105 105 140 392 179 122 108 102 99
CFsM 56 1.10 =72 46 49 l.15 2.69 1.86 .56 +59 42 .51
iN. “64 1.23 .83 .53 .51 1.31 3.00 2.15 .62 .68 48 +56
CAL YR 1960: TOTAL 104,254 MEAN 285 MAX 3,890 MIN 111 CFSM 1.05  IN 14.25

WAT YR 1961: TOTAL 91,947 MEAN 252 MAX 13660 MIN 99 CFsM .93 IN 12457
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STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0350. East Branch Ontonagon River

DISCHARGEs IN CUBIC FEET PER SECOND, WATER

near Mass, Mich.--Contilnued

YEAR OCTDBER

1961 TO SEPTEMBER 1962

DAY 0cT. NOv. DEC. JAN. FEB. MAR. APR - MAY JUNE Jury AUG. SEPT.
1 197 192 148 140 120 120 423 610 216 j3%4 110 145
3 237 224 146 140 120 120 356 468 195 115 107 137
3 197 546 149 140 120 120 324 379 i79 nw 113 125
4 166 510 207 140 120 120 302 314 i82 17 152 140
5 149 372 248 140 120 120 372 330 200 114/ 156 156
6 140 296 207 140 120 125 562 582 200 1ls 127 150
7 130 243 175 135 120 125 670 458 182 113 7 132
8 122 214 144 135 120 125 538 372 162 111 108 123
9 119 190 155 135 120 125 694 359 152 110 107 134
10 1 3% 4 179 160 135 120 125 538 321 154 11 106 184
11 119 172 165 135 120 125 440 289 230 115 103 382
12 126 186 165 135 120 125 396 305 305 114 115 359
13 144 192 160 135 120 125 343 724 240 1on 129 314
14 179 186 160 135 120 125 369 aso 193 108 121 366
15 172 174 155 135 i20 125 311 895 166 1o 113 271
1o 157 172 155 135 120 125 334 518 150 102 114 216
17 148 181 155 130 120 130 571 359 143 104 11t 195
18 140 176 155 130 120 130 B22 274 154 10~ 108 19t
iy 133 164 150 130 120 135 786 369 193 103 107 169
20 130 144 150 130 120 135 578 362 175 i18 104 154
21 126 160 150 130 120 140 o674 296 154 137 102 148
22 124 165 150 130 120 145 1,140 402 145 135 99 141
23 128 165 145 130 120 150 995 598 141 1274 115 137
24 140 161 145 125 120 i55 740 900 146 124 169 206
25 146 155 145 125 120 170 650 650 173 145 184 299
26 140 153 145 125 120 200 570 “l6 160 160 i1l 254
27 139 153 145 125 120 299 540 302 143 141 139 212
28 148 148 145 120 120 359 822 243 132 12~ 123 184
29 174 145 140 120 ————— 634 560 240 126 118 114 lo4
30 248 145 140 120 ————— 633 510 271 120 114 1i0 148
31 229 - 140 120 —————— 496 e 243 - 113 r21 ——
TOTAL 49764 69243 49899 4,080 3¢360 5,891 165930 13,729 59211 39649 3,775 53936
MEAN 154 208 i58 132 120 1%0 564 443 174 118 122 198
HAX 248 546 248 140 120 638 1s140 900 305 160 184 382
HIN 117 146 140 120 120 120 302 240 120 102 9 123
CFsM 56 o7 «58 »48 b4 «70 2.07 1.63 o4 43 45 <73
INe «65 -85 <67 56 iy 81 2.31 1.88 «71 50 «52 .81
CAL YR 19613 TOTAL 88,072 MEAN 241 MAX 1660 MIN 99 CFSM .89 IN 12.04
WAT YR 1962: TOTAL 784467 MEAN 215 MAX 1,140 MIN 99 CFSM .79 IN 10.73
OISCHARGE, IN CUBIC FEET PER SECOND., WATER YEAR DCTOBER 1962 TO SEPTEMBER 1963
DAY 0CT e NOV. DEC. JAN. FEB. MAR. APR o MAY JUNE JULY AUG. SEPT.
1 141 302 162 135 110 ito 2,100 480 137 106 97 95
2 134 251 160 135 110 1i0 29380 330 132 100 96 95
3 132 209 160 135 110 115 19930 261 127 97 92 107
4 169 188 160 135 110 1i5 1,220 230 124 103 91 111
> 200 177 162 135 10 115 814 198 143 97 90 106
6 179 m 162 135 110 115 710 178 515 9u- 87 101
7 l64 228 145 135 10 115 602 64 488 9= 97 100
8 156 268 135 135 110 115 480 186 358 9 104 101
9 160 226 110 130 105 115 386 220 417 97 96 99
10 160 202 120 130 105 115 312 210 438 92 92 96
it 152 193 130 130 105 115 276 213 880 9 90 95
12 145 202 140 130 105 115 252 193 622 %€ 100 108
i3 139 195 145 130 105 115 238 188 550 97 158 100
4 137 182 150 125 105 120 223 203 503 103 154 97
is 135 177 155 125 105 120 218 198 361 1o~ 124 96
io 132 195 160 125 105 120 226 180 270 103 127 9%
17 127 209 160 125 105 120 220 Lo 218 Lo 158 94
i8 124 195 160 120 105 125 200 173 183 103 154 95
19 123 179 155 120 105 125 291 3.1 400 104 127 101
20 121 166 155 120 110 130 364 173 434 or 114 100
21 121 166 155 120 110 130 291 213 297 10¢ 107 99
22 126 169 150 120 110 135 236 246 220 100 103 97
23 148 154 150 115 110 150 208 223 176 9 103 97
24 164 165 150 115 110 200 190 193 152 94 100 97
25 173 170 145 115 110 300 178 198 135 92 97 97
26 169 165 145 115 110 450 170 246 127 9 97 97
27 169 165 145 115 110 430 lo6 210 119 90 116 97
28 184 165 140 115 110 520 164 178 116 88 119 100
29 195 160 140 110 —=—--~ 800 367 160 111 88 103 107
EN 286 162 140 110 —— 15100 650 48 108 ar 97 110
31 356 | ~——=—— 135 110 ———— 15460| ==—-=- 141 =————= 91 9%
TOTAL 59021 54756 49581 35850 3,025 8,020 | 164062 63480 8,861 34011 3,386 24989
MEAN lo2 192 Y48 124 108 259 535 209 29 97.1 109 99.6
MAX 356 302 162 135 110 14460 29380 480 880 o 158 111
MIN 21 154 110 1o 105 110 164 141 108 ar a7 9%
CFSM «60 .71 54 46 40 «95 1.97 77 1.09 36 <40 «37
IN. 69 79 63 «53 o4l 1.10 2.20 -89 1.21 «4L <46 o4l
CAL YR 19623 TOTAL 77,919 MEAN 213 MAX 14140 MIN 99 CFSM .78 IN 10.65
WAT YR 1963: TOTAL 71,042 MEAN 195 MAX 2,380 MIN B7 CFSM .72 IN 9.71




STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0350. East Branch

DISCHARGE, IN CUBIC FEET

Ontonagon River near Mass, Mich.--Continued

PER SECOND,

WATER YEAR OCTOBER 1963

TQ SEPTEMBER 1964

79

LAY 0CT. NUV. DEC. JAN. FEBo MAR. APR . MAY JUNE JuLYy AUG. SEPT.
1 106 1le 101 100 100 110 140 288 155 97 96 111
2 100 119 90 100 100 115 140 305 147 119 291 106
3 106 121 85 100 100 120 1490 297 138 129 342 128
“ 108 121 20 105 100 125 145 211 135 112 221 153
> 104 119 110 105 105 130 150 388 128 104 153 135
6 101 17 130 110 105 130 170 401 126 97 126 116
7 98 117 140 110 105 130 220 454 129 96 109 122
B 98 117 150 115 105 130 300 373 13} 12 100 232
9 97 ile 150 115 i05 130 400 1,250 135 108 96 190
10 997 121 150 115 ios 130 500 796 190 98 100 155
11 97 126 140 115 105 130 868 504 197 94 103 133
12 96 145 130 110 105 130 19960 748 165 92 117 i19
13 97 192 125 ilo0 105 130 2,850 715 144 91 117 108
14 97 208 120 110 105 130 1760 496 135 96 109 103
15 97 186 110 110 105 130 913 364 131 101 101 98
1o 97 171 110 110 105 130| 1,060 285 131 97 101 95
17 97 197 105 110 105 130 1s300 232 128 9% 103 92
18 100 186 105 110 105 125 840 235 136 £y 101 90
19 104 163 105 110 105 125 603 242 138 96 98 86
20 104 167 100 110 105 120 “89 199 129 i01 9% 85
21 103 167 100 i15 105 120 544 175 123 112 109 98
22 106 188 100 i15 100 120 595 159 117 97 149 124
23 111 221 100 120 100 120 454 709 116 91 218 128
24 109 195 100 120 100 130 3564 1,960 131 96 220 lel
25 145 147 o0 120 100 140 294 994 131 106 370 a6
26 151 161 100 120 100 150 253 615 119 109 322 184
21 133 144 100 115 100} - 150 230 420 111 101 2271 171
o8 121 160 100 110 100" 145 266 291 103 97 169 165
29 122 138 100 105 105 140 285 220 100 97 136 149
30 121 129 100 105 ———— 140 297 190 97 9% 128 135
31 1n7 S 100 100 —— 140 — 169 — 9 119 ————
TOTAL 3,338 44541 3,446 35425 25990 49025 185520 14,745 3+996 3s121 49851 39958
MEAN 108 151 111 110 103 130 617 676 133 101 156 132
nax 151 221 150 120 105 150[ 24850 1,960 197 129 370 232
NiN 96 116 85 100 100 110 140 159 97 91 96 85
CFSM 40 56 o4l .4l «38 -48 2.27 1.75 49 «37 «58 49
INe 46 62 47 47 4l «55 2453 202 «55 63 «66 54
CAL YK 1963: TATAL 67,009 MEAN 134 MAX 24380 MIN 85 CFSM .67 IN 9.16
WAT YR 19643 TOTAL 705956 MEAN 194 MAX 2,850 MIN 85 CFSM .71 IN 9.70
DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR DCTUBER 1964 1O SEPTEMBER 1965
uay OCT. NOV. T DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AliGe SEPT.
1 128 12 145 145 115 110 120 953 266 133 173 139
2 122 12 145 140 115 110 140 813 451 131 158 125
3 117 112 145 140 s 116 155 691 352 128 130 115
4 L16 135 145 140 115 ilo 170 560 290 122 115 IR ¥Y
5 114 126 145 140 115 110 190 450 246 193 110 107
6 114 122 145 135 113 110 220 421 263 193 130 103
7 114 nurz 145 135 115 i10 260 928 243 146 150 103
8 121 116 145 135 115 110 300 1890 245 134 i10 108
9 136 114 145 130 115 110 400 25180 228 197 150 107
10 133 116 150 130 115 i10 550 1+610 199 160 i20 108
1 131 151 155 130 115 110 800 976 177 137 1s 107
12 133 394 160 125 115 110 1,150 687 157 124 112 106
13 131 575 165 125 120 110 260 502 145 127 107 113
ia 128 407 165 125 120 105 12,000 379 138 125 103 138
15 122 299 160 125 120 105]  1.310 553 134 120 100 175
16 17 232 160 125 120 105| 1,180 14610 128 116 97 162
17 114 197 160 125 120 105 1,050 14340 125 113 99 317
18 11 in 155 125 120 105 1,090 866 123 109 100 203
19 111 155 155 125 120 105 1,200 614 122 105 100 338
<0 1i4 109 155 120 120 105 1,190 444 119 104 98 317
21 131 136 150 120 120 105 14380 347 127 103 98 284
22 197 160 150 120 120 105 1,450 308 124 104 109 271
23 184 155 150 120 120 105 14750 268 131 o6 115 225
24 151 155 150 120 115 105 1,290 240 131 104 106 191
25 138 150 150 120 115 105 15090 225 123 Lo0 102 167
26 131 150 150 115 105 1,010 230 116 97 114 149
27 126 150 150 115 105 1,020 243 120 93 137 139
28 122 145 145 115 110 799 242 241 94 128 145
29 117 145 145 115 110 969 236 208 92 119 167
30 114 145 145 115 110 1,130 218 158 93 116 196
31 112 —— 145 115 1io —— 203 - — 126 135 ————
TUTAL 3,950 52361 43675 3,910 34275 34340 252323 21,227 5,630 35829 3716 59140
MEAN 127 179 151 i26 117 108 844 685 1a8 124 120 171
MAX 197 575 165 145 120 110 1,750 24180 451 197 173 338
HIN 1 109 145 115 115 105 120 203 116 92 97 103
CFSH .47 .66 .55 .46 .3 40 3.10 2.52 .69 45 s .63
INe <54 «73 =64 53 +45 46 3.46 2.90 «77 «52 «51 70
CAL YR 19642 TOTAL 73,617 MEAN 201 MAX 2,850  MIN 85 CFSM .74  IN 10.07
WAT YR 1965: TATAL 89,376 MEAN 245 MAX 2,180 MIN 92 CFSM .90 IN 12.22




80 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0355. Middle Branch Ontonagon River near Rockland, Mich.
Location.--Lat 46°41'57", long 89°09¢36”", in SEL sec.27, T.50 N., R.39 W., on downstream side of

gria e gn U.S. Highway 45, 700 ft downstream from East Branch and 2.8 miles southeast of
ockland.

Drainage area,--671 sq mi (revised).

Records available.--July 1942 to September 196€5.

Gage.--Wire-welght gage read once dally. Datum of gage is 661.1 ft above mean sea level, datum of
1929. Prior to Apr. 1, 1959, at site 400 ft upstream at same datum.

Average discharge.--23 years, 520 cfs.

Extremes. --Maximum and minimum discharges for the water years 1961-65 are contained in the follow-

g table:
Maximum Minimum daily
vater Discha: G height Discharge Gage height
ea, scharge e he.
year Date (efs) a%!‘eet) Date (cfs) feet)
1981 Mar. 28, 1961 5,250 8.79 Jan. 28 to Feb. 3 185 -
1962 Apr. 22, 1962 3,220 7.07 July 18, 19, 1962 174 -
1963 Apr. 2, 1963 6,500 9.87 Many days 189 -
1964 Apr. 13, 1964 9,500 1z.10 Dec. 3, 1963 145 -
1965 May 8, 1965 6,800 9.87 Mar. 20-27, 1985 175 -

1942-65: Maximum discharge, 27,000 cfs Aug. 22, 1942 (gage helght, 21.2 ft, from floodmarks),
from rating curve extended above 7,500 cfs on basls of slope-area measurement of peak flow;
minimum observed, 142 cfs Dec. 3, 1963 (discharge measurement).

Remarks.--Records fair. Flow regulated by Bond Falls Reservolr (see station 4-0340). Diversion to
South Branch Ontonagon River (see station 4-0395) by Bond Falls Canal (see station 4-0335).

OISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ocv. NOV. DEC. JANS FEB. MAR. APR . MAY JUNe Jury AUG. SEPT.
I 260 1y 360 340 230 185 265 1,350 620 305 260 290 198
2 275 14380 330 230 185 260 938 740 305 245 260 204
3 268 1,060 340 230 185 255 801 896 300 230 252 260
4 260 542 450 230 190 245 1,020 690 290 238 238 210
5 245 418 1,030 230 190 250 1,620 590 282 230 238 217
6 252 360 12900 230 200 260 1,720 600 275 224 245 217
7 245 330 700 235 210 265 14410 1,410 268 22~ 238 204
8 238 314 470 235 220 260 1y 170 14940 260 217 230 191
9 235 476 360 225 220 250 1,220 1,830 260 217 224 204
10 230 373 320 220 220 240 1,400 1,080 252 217 217 191
11 245 330 300 225 225 230 19450 812 260 210 217 260
12 260 290 280 230 225 230 19570 680 300 217 198 373
i3 304 305 270 235 230 230 12260 552 390 217 204 356
14 348 322 260 230 230 230 13460 15570 348 231 210 348
15 322 700 260 225 230 230 25070 29420 282 269 230 339
1s 290 1,150 250 220 230 225 24480 42000 275 282 210 298
17 268 600 250 220 230 225 34480 2,720 260 275 204 275
18 260 466 250 215 230 224 24040 1,720 252 252 210 245
19 268 373 250 215 230 230 Ly 740 1,760 245 269 210 225
20 265 320 245 215 235 238 15 760 11460 245 269 205 215
21 265 290 240 210 240 252 22730 1+080 230 273 205 200
22 260 268 240 205 250 260 14940 906 230 282 200 200
23 <290 260 235 205 260 268 1y 360 670 245 3372 210 205
24 305 250 230 200 270 275 1,030 610 252 349 210 215
25 282 250 230 200 270 304 12430 466 282 431 210 220
26 330 260 225 195 270 14000 1,200 390 275 373 210 224
27 356 250 225 190 270 2,140 938 373 252 30% 210 217
238 314 260 225 185 270 43490 822 364 260 483 210 217
29 314 542 225 i85 ——— 29280 690 330 245 35% 205 224
30 298 373 230 185 ———— 1+360 650 322 255 337 200 217
31 458 ————— 230 185 e 1520 ——— 298 — 333 195 ——
TuTAL B9 BT0 14,472 114390 65670 69400 19,051 b4y T49 33,899 8180 856593 62795 Te169
MEAN 286 482 367 215 229 615 1492 12094 213 273 219 239
HAX 458 1,380 14900 235 270 49490 34480 45000 390 485 290 373
MEN 230 250 225 i1as 185 224 650 298 230 211 195 191
CAL YK 1960: TOTAL 215,498 MEAN 589 MAX 144400 MIN 200

WAT YR 1961: TOTAL 176,303 MEAN 483 MAX 44490 MIN 185




STREAMS TRIBUTARY TO LAKE SUPERIOR 81
4-0355. Middle Branch Ontonagon River near Rockland, Mich.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR GCTOBER 1961 TO SEPTEMBER 1962
uAy ocT. NOV. DEC. JAN. FEB. MAR, APR o MAY JUNE JULY AUG. SEPT.
1 364 348 215 250 220 230 1,060 1,450 370 220 212 284
¢ 382 438 215 250 210 230 885 876 340 220 204 260
3 339 1,020 280 250 210 230 710 648 316 212 204 228
4 290 70 418 250 210 230 730 530 300 204 196 244
5 268 800 485 250 210 230 1,020 540 340 200 27e 260
6 260 485 339 250 210 230 1,850 1,260 350 200 244 252
7 245 418 300 250 210 230 2,000 768 316 220 228 244
8 230 382 210 250 210 230 1,410 624 284 204 212 228
9 230 339 280 240 210 230 1,790 648 268 188 212 252
10 224 330 290 240 210 240 1,130 552 216 188 196 340
11 238 314 290 240 210 240 927 490 390 212 196 612
12 230 330 290 240 210 240 874 470 450 212 220 540
13 268 348 290 240 210 240 700 1,280 380 196 252 450
14 339 322 290 240 210 240 854 2,510 316 188 204 600
15 314 310 280 240 210 240 650 24020 284 180 228 410
16 290 314 280 240 210 240 650 1,070 268 180 204 370
17 275 339 210 240 210 240 1,100 636 252 180 212 316
is 268 322 270 240 210 240 24220 500 268 174 204 316
19 252 300 270 230 210 240 15730 624 340 174 200 300
20 245 298 270 230 220 250 1,150 648 308 204 190 268
21 238 300 210 230 220 250 14300 490 284 260 188 260
22 245 300 270 230 220 260 2,470 530 268 244 185 260
23 245 290 260 230 220 268 14940 12600 260 244 200 252
24 260 290 260 230 220 298 14450 1,720 276 228 270 390
25 215 298 260 220 220 314 19220 19340 350 300 330 540
26 260 290 260 220 220 348 936 132 300 308 320 470
21 252 290 260 220 230 438 936 540 268 276 215 410
28 268 280 260 220 230 180 1,920 420 252 260 220 332
29 E0) 280 250 220 ————e- 1,760 1.210 380 244 236 210 292
30 418, 280 250 220|  ———v 1,690 912 450 228 244 200 188
31 390 ——--ve 250 220 ——mme 14260 ———— 420 ————e 228 210| wm———
TUTAL 8,712 11.225 8,862 1,320 64000 12,386| 37,794| 264766 90146 61 T84 63902| 10,168
MEAN 281 374 286 23 214 400 1,260 863 305 219 223 339
MAX 418 1,020 485 250 230 1,760 2,470 24510 450 308 330 612
MIN 224 280 250 220 210 230 650 380 228 174 185 188
CAL YR 1961: TOTAL 170,370 MEAN 467 MAX 45490 MIN 185
WAT YR 19623 TOTAL 152,065 MEAN 417 MAX 25510 MIN 174
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
DAY ocT. NUV. DEC. JAN. FE8. MAR. APR . MaY JUNE JuLy A6 SEPT.
1 256 610 296 255 205 220 44410 920 250 203 196 189
¢ 232 417 295 250 205 220 5,540 580 245 189 196 196
3 224 414 296 250 205 220 3,380 430 254 196 189 217
4 360 370 296 250 205 220 1,870 375 238 196 182 217
5 369 344 304 250 205 225 12270 348 288 203 175 203
® 320 328 296 250 205 225 15140 330 820 189 169 196
1 304 477 280 250 205 225 920 313 810 189 210 196
8 288 610 270 245 205 225 730 330 610 189 217 203
9 304 486 250 245 205 225 600 420 720 182 210 189
10 280 450 260 240 205 230 500 390 740 182 182 182
n 215 405 270 240 205 230 470 370 14560 189 175 175
12 210 423 280 240 205 230 440 360 1,070 189 203 182
13 260 405 290 240 205 230 410 350 820 203 304 189
14 250 369 290 235 205 230 390 370 842 217 313 189
15 245 344 290 230 205 230 380 350 580 203 245 189
16 240 378 290 230 205 230 370 330 440 210 262 182
17 232 432 290 230 205 235 384 313 393 224 330 182
18 224 415 290 225 210 235 330 322 330 203 304 189
19 240 352 285 220 210 235 490 322 560 196 245 203
20 232 312 280 220 210 240 620 322 170 196 224 196
21 232 320 280 220 210 240 440 450 500 217 217 196
22 240 305 280 220 210 240 400 540 366 203 203 189
23 288 304 215 220 210 280 360 400 330 182 217 190
24 312 305 210 215 215 400 330 348 279 182 203 190
25 320 305 270 210 215 700 310 360 254 189 210 190
26 312 305 265 210 220 14200 300 440 238 182 203 190
21 336 305 260 210 220 860 288 380 224 169 217 190
28 396 305 260 210 220 12120 290 330 217 175 245 200
29 396 304 260 210| ————e 15960 470 290 210 169 210 210
30 680 304 255 210 ——emee 34860 1,230 210 210 169 203 210
31 840 | ————m 255 210]  ———e- 3,500 -—=—= 260 =m——e- 189 190 =——m—m
TOTAL 99757 114463 8,628 79140 5,835 184920| 29,062 11,913 15,168 51974 64855 5,819
MEAN 31 382 278 230 208 610 969 384 506 193 221 194
max 840 010 306 255 220 34860 54540 920 1,560 224 330 217
MIN 224 304 250 210 205 220 288 260 210 169 169 175
1
CAL YR 19623 TOTAL 153,114 MEAN 419 MAX 2,510 MIN 174
WAT YK 1963: TOTAL 136,534 MEAN 374 MAX 54540 MIN 169
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STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0355. Middle Branch Ontonagon River near Rockland, Mich.--Continued

DISCHARGE, IN CUBIC FEET PER SECUNO,

WATER YEAR UCTDBER 1963 TD SEPTEMBER 19¢4

bay ocT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JuLy AUG. SEPT.
13 185 210 200 190 190 195 250 530 2713 1€8 188 224
rs 200 231 165 190 195 210 254 566 266 2C4 1,890 210
3 185 230 145 190 200 225 265 539 213 25 710 245
4 169 224 170 195 205 230 2715 476 266 274 400 584
5 169 224 210 195 205 235 285 1s010 252 204 280 336
3 196 217 250 200 210 235 300 755 245 204 238 245
7 203 210 290 205 210 235 322 940 259 199 204 204
8 196 210 310 210 210 235 100 647 259 2¢6 199 494
9 182 215 330 210 210 235 830 34880 245 24 194 593
10 182 231 300 210 210 235 12100 1,820 360 204 199 344
11 189 238 270 205 205 235 12700 920 360 194 204 296
12 189 279 250 205 205 235 59690 1¢390 312 188 217 194
13 189 339 240 200 200 235 8+100 1,550 280 188 224 224
14 196 315 230 200 200 235 3,770 890 252 159 204 217
15 189 330 225 200 200 235 12650 620 273 204 194 204
16 182 304 215 200 200 230 1,680 503 266 199 204 199
17 175 355 210 200 200 230 29520 424 252 188 210 172
18 196 339 205 200 200 230 830 392 259 194 194 i66
19 203 304 200 205 200 225 12010 458 259 199 188 172
20 203 210 200 210 195 225 191 376 252 217 188 166
21 189 313 195 215 190 220 940 336 238 265 210 199
22 203 304 195 220 190 220 12140 304 231 194 280 204
23 210 402 195 220 190 220 791 1,700 224 188 3B4 2713
24 203 340 190 220 190 235 61l 69380 238 182 360 296
25 279 210 190 220 190 250 512 29340 252 217 14180 368
26 219 190 220 190 260 458 1,100 217 210 647 384
27 245 190 215 190 255 392 674 204 204 408 352
28 217 190 210 190 245 476 440 199 328 336
29 224 190 200 190 245 557 384 204 266 296
3c 217 190 195 — 245 584 344 194 245 266
31 203 190 190 ————— 245 _— 296 188 252 —_—
TOTAL 64247 89290 69720 63345 55760 1,225| 38,783 32,984 79652 69364 | 11,089 89463
NEAN 202 276 217 205 199 233 15293 12064 255 205 358 282
MAX 219 402 330 220 210 260 8¢100 64380 360 266 1,890 593
MIN 169 210 145 190 190 195 250 296 177 182 188 166
CAL YR 1963: TOTAL 127,943 MEAN 351 MAX 5,540 MIN 145
WAT YR 1964: TOTAL 145,922 MEAN 399 MAX 84100 MIN 145
DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTENBER 1965
DAY oCcT. NOV. DEC. JAN. FE8. NAR. APR« MAY JUNE JuLy AUG. SEPT.
1 240 215 260 220 210 195 200 14530 352 232 369 260
2 232 216 260 215 210 195 205 1,290 35150 248 280 240
3 224 208 255 215 210 195 210 1,080 710 248 248 220
4 224 280 255 215 205 190 230 880 531 232 232 210
5 208 248 255 210 205 190 250 30 441 256 224 205
6 224 232 255 210 205 i90 300 840 531 280 296 200
7 232 224 255 205 205 185 380 25200 417 232 336 200
8 224 220 255 205 205 185 500 49560 504 232 360 205
9 212 216 260 205 210 185 800 44980 450 360 312 210
10 272 240 265 200 210 185 14760 3,900 360 288 258 210
1L 264 280 270 200 210 185 3,260 2,200 320 256 240 210
12 212 130 280 200 215 185 49160 1680 288 224 224 210
13 212 11600 285 195 215 185 2¢780 14350 256 232 208 230
14 256 15080 285 195 220 185 3,380 880 256 216 216 280
15 240 630 280 195 220 180 3¢900 840 248 208 193 340
lo 240 468 270 195 220 180 3,380 3,260 224 193 186 410
17 232 387 260 195 225 180 2,780 34140 232 193 208 680
i8 208 352 255 200 225 180 3,380 23200 224 200 200 504
19 224 328 250 200 225 180 3:260 19960 224 200 193 432
20 224 256 245 200 220 175 24660 11460 232 193 190 620
21 240 216 240 200 215 115 34510 790 240 200 200 522
22 352 250 240 200 210 175 3,510 650 235 193 215 450
23 387 300 235 200 205 175 49290 450 232 200 220 400
24 320 280 230 200 205 175 24660 387 240 200 205 350
25 300 270 230 205 200 175 24210 360 208 186 200 310
26 264 265 230 205 175 1,820 369 216 193 240 290
27 248 265 225 205 175 24040 378 216 1719 210 270
28 240 265 225 205 180 1,400 387 150 186 250 290
29 232 260 220 205 180 1+510 369 450 186 230 330
30 216 260 220 210 185 24040 352 288 193 250 370
31 216 —— 220 210 190 —— 320 ———— 240 270
TOTAL 14799 11,041 7,770 64320 52895 5:670! 624765| 45,772 11,085 69B79 Ts521 90658
MEAN 25, 308 251 2 211 183 2,092 10477 370 222 243 322
MAX 387 1,600 285 220 225 195 45290 44980 kel50 360 369 680
MiN 208 208 220 L95 195 175 20 320 208 iTe 186 200
CAL YR 19643 TOTAL 151,215 MEAN 413 MAX 8,100 MIN 166
WAT YR 1965: TOTAL 1884175 HMEAN 516 HMAX 44980 MIN 175




Location (revised).--Lat 46°35'15", long 89°32'30", in SWANEZ sec.3, T.48 N., R.42 W., on right
bank & quarter of a mile downstream from dam at outlet of Gogebic Lake and 1% miles east of

Bergland.

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0360. West Branch Ontonagon River near Bergland, Mich.

Drainage area.--162 sq mi (revised).
Records available.--July 1942 to September 1965.

Gage. ~-Digital water-stage recorder.

929. Prior to Nov. 5, 1942,
Nov. 5, 1942, to July

Average dlscharge.--23 years, 168 cfs.

83

Datum of gage i1s 1,290.81 ft above mean sea level, datum of

staff gage a quarter of a mile upstream at different datum.

ﬁ, 1964, graphic water-stage recorder at present site and datum.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contalned in the follow-

ng table:
Maximum Minimum daily
Hater Discharg [¢f height Discharge QGa<ve height
ear :19 e lage he:
yea Date (crs) %reer,) Date {cfs) ( feet)
1961 May 17, 1961 792 4.58 Many days 3.0 -
1962 May 17, 1962 824 4,66 Aug. 16 to Sept. 4 1.0 -
1963 Apr. 10, 1963 467 3.72 Sept.26-30, 1963 .70 -
1964 May 11, 26, 1964 932 4.93 Oct. 1-19, 1963 .70 -
1965 May 11, 12, 1965 1,050 5.22 Many days 10 -
1942-65: Maximum discharge, 1,400 cfs Apr. 26, 1960 {gage helght, 5.98 £t); mi

0.70 cfs Sept. 26 to Oct. 19, 1963; minimum gage height observed, 0.13 ft Oct. 2,

Remarks. --Records good except those below 20 cfs, which are poor.

Tusable capacity, 35,200 acre-ft, revised).
DESCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR UCTUBER 1960 TD SEPTEMBER 1961

nimum daily,
1988

Flow regulated by Gogeble Lake

DAY 0cT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy ACC. SEPT.
i 249 54 i61 100 188 126 179 197 128 58 47 48
2 224 3.0 157 112 182 125 184 197 122 56 4“4 48
3 211 4.0 148 112 1719 125 189 170 125 47 43 41
4 219 5.0 136 107 175 119 189 159 125 44 42 41
5 213 5.0 104 103 173 123 157 133 107 43 36 40
] 186 127 55 102 170 129 146 203 107 41 38 60
7 159 209 122 103 166 129 107 348 103 36 41 6l
8 143 171 113 171 164 129 57 526 97 36 34 63
9 179 143 119 213 161 128 8.0 600 96 35 34 65
10 180 150 119 201 155 128 8.0 593 92 34 26 75
i1 203 152 119 219 153 125 15 612 95 34 24 16
12 207 144 120 236 152 123 34 512 95 34 20 65
13 221 141 120 241 150 120 114 306 95 39 i5 60
14 215 141 119 238 148 119 230 430 89 42 22 68
i5 21 96 17 230 144 19 315 600 92 %2 17 n
16 215 3.0 ur 243 143 125 405 128 92 39 16 66
17 193 3.0 116 252 144 115 467 T64 93 36 17 76
18 193 51 116 2645 146 110 495 164 86 36 17 95
19 7L 110 115 249 lag 109 523 760 76 42 15 105
20 17 i7e 133 249 144 108 551 T44 16 42 12 95
21 113 211 imn 243 143 108 620 524 70 40 1§39 9%
22 159 213 170 238 139 107 656 265 63 43 i 86
23 148 179 122 232 136 108 668 91 61 48 10 19
24 143 193 92 230 136 109 684 91 59 50 10 73
25 144 191 90 226 134 105 696 80 61 48 8.0 72
26 139 184 109 219 110 696 83 60 52 8.0 12
ris 14l 171 123 213 120 692 a1 60 52 7.0 5
28 i36 191 122 207 a8 672 82 59 51 Te0 68
29 31 193 119 203 90 590 82 57 50 7.0 &4
39 125 186 100 197 159 326 83 54 48 7.0 53
31 136 ———— 76 191 170 -—--~ 106 ——— 46 3.0 ———
TUTAL 59544 | 34812.0 39720 69129 49275 3,708|10,733.0 104920 2¢595 L5344 €490 2,061
MEAN 179 127 120 198 153 120 358 352 865 43.4 2049 68.7
MAX 249 217 171 252 188 170 696 764 128 58 47 105
MIN 125 3.0 55 100 129 88 8.0 80 54 34 3.0 40
CAL YR 19603 TOTAL 775159.0 MEAN 211 NAX 14380 MIN 2.0 CFSM 1.30 IN. 17.70
WAT YR 1961: TUTAL 55¢4490.0 MEAN 152 MAX 764 MEN 3.0 CFSM <94 IN, 12,73




84 STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0360., West Branch Ontonagon River near Bergland, Mich.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1961 TO SEPTEMBER 1962

DAY ocT. NOV. DEC. JAN. FEB. MARS APR o MAY JUNE JuLy AUG SEPT.
i 68 56 116 154 175 125 102 i2 171 2.0 56 1.0
< 64 69 1l4 149 173 120 103 5.0 169 2.0 57 1.0
3 61 44 112 175 171 118 105 5.0 167 2.0 52 1.0
4 65 2.0 120 182 165 ilée 107 4.0 160 240 53 1.0
5 62 2.0 127 180 167 114 110 4.0 149 2.0 59 27
& 66 2.0 110 175 167 il4 114 93 149 240 45 68
7 69 61 119 180 163 113 119 163 154 2.0 3.0 56
8 57 93 124 182 158 2z 125 160 145 240 3.0 50
v 56 87 112 179 152 109 138 167 142 40 3.0 49
i0 55 92 118 176 149 107 145 165 142 73 3.0 59
i1 76 93 121 198 145 106 145 254 135 68 3.0 48
1e 58 91 124 211 144 105 149 471 134 73 2.0 2.0
13 57 a8 125 207 145 107 154 648 134 70 2.0 2.0
i4 65 100 122 211 152 lo8 158 728 132 69 240 240
i5 64 94 121 224 150 107 160 180 132 82 2.0 2.0
16 a1 80 119 228 149 107 167 780 131 78 1.0 2.0
17 68 91 122 222 147 106 175 172 113 15 1.0 43
18 57 95 118 215 144 104 182 653 120 69 1.0 61
19 51 92 119 213 140 i02 196 602 102 68 1.0 61
<0 55 90 145 215 138 101 211 546 22 65 1.0 61
21 55 91 162 209 135 100 232 402 21 T4 1.0 72
22 58 93 158 205 135 100 262 412 19 73 1.0 57
23 a4 92 152 205 132 98 304 455 Iy 80 1.0 73
24 54 91 150 203 131 98 315 632 a7 76 1.0 82
25 52 89 144 198 128 97 271 648 17 62 1.0 83
26 47 79 144 196 128 95 165 632 12 60 1.0 85
27 54 80 150 194 129 94 LoB 590 3.0 al 1.0 70
28 53 83 145 190 129 95 80 452 3.0 57 1.0 LY
29 50 82 149 188 —— 98 il 268 3.0 54 1.0 68
30 68 102 149 184 - 100 10 213 2.0 54 1.0 68
31 62 —— 154 180 - 100 ————— 198 ———— 62 1.0
TuTAL 15858 24304.0 49065 64028 4slal 34276 496231199140 2581T«0| 14559.0 361e0| 1933440
MEAN 59.9 76.8 131 194 148 106 154 384 93.9 50.3 11.6 4445
MAX 16 102 162 228 175 125 315 780 11 82 59 85
MIN 41 2.0 110 149 128 94 10 40 2.0 2.0 1.0 1.0
CAL YR 19613 TOTAL 50464140 HEAN 139 MAX 764 MIN 2.0 CFSH .86 IN. 11.65
WAT YR 1962: TOTAL 44,280.0 MEAN 121 MAX T80 MIN 1.0 CF5M .75 IN. 10.14
Note.--No gage-height record Aug. 6 to Sept. 5.
OISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1962 TGO SEPTEMBER 1963
DAY oCcT. NOV.e DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT.
1 66 2.0 72 137 276 140 167 2,0 237 94 l.4 1.0
2 64 2.0 70 145 273 138 230 1.5 3.5 9 1.4 1.0
3 95 48 13 165 266 135 318 1.5 45 71 le4 1.0
4 173 79 87 158 260 134 376 1.5 265 68 le4 1.0
5 169 77 98 165 255 132 415 2.0 147 65 1.4 1.0
L3 167 BO 9% 184 248 127 436 2.5 140 16 1.3 1.0
7 106 54 9% 190 241 129 446 2.5 160 232 1.3 1.0
8 70 2.0 100 207 237 128 453 3.0 162 222 1.3 t.0
9 16 28 103 226 232 129 453 5.0 158 211 1.3 1.0
40 13 65 150 250 228 125 453 5.0 163 182 1.3 1.0
11 70 73 167 260 222 122 432 9.0 137 7 1.3 «90
12 66 73 149 255 217 122 294 10 73 18 1.3 90
13 69 73 162 253 215 121 159 62 81 14 1.3 «90
14 68 76 165 248 213 122 98 99 83 70 1.3 -90
15 78 12 158 237 205 119 99 102 90 67 1.3 <90
i6 98 70 154 226 196 ile 108 105 91 66 1.2 =90
17 66 76 96 211 192 114 102 105 90 66 1.2 «90
18 61 81 30 152 186 113 99 110 96 63 1.2 «90
i9 53 84 118 94 184 ile 104 108 195 61 1.2 «80
<0 48 55 175 94 184 119 107 07 255 27 1.2 -80
21 48 95 167 94 180 119 109 174 253 6.0 1.2 «80
e 45 80 165 9% 115 121 103 241 250 5.0 1.2 «80
23 49 Ky 169 95 169 ile 104 241 239 4.0 1.2 «80
24 61 18 167 181 165 116 126 250 228 3.0 1.2 «80
25 44 80 162 299 158 114 7L 253 222 2.0 1.2 «80
o 52 81 158 323 152 114 167 262 205 2.0 1.1 <70
a7 52 80 150 312 145 113 165 338 156 1.5 1.1 «70
28 43 T8 147 304 144 113 167 386 101 1.5 1.1 70
29 56 16 144 299 —— 18 122 332 102 1.5 1.1 «70
30 30 To 138 294 —— 121 8.0 255 98 1.5 1.1 «T0
31 2.0 —_— 137 283 — 135 — 253 — 1.5 lel —————
TUTAL | £2218.0| 1,971.0 4,021 63435 5¢818 3,799 | 6259140 34828.5| 49525.5| 2+018.5 38.6 26.30
MEAN T1.5 65.7 130 208 208 123 220 124 151 6541 1.25 -88
MAX 173 95 175 323 276 140 453 386 265 232 1.4 1.0
MIN 2.0 2.0 30 94 144 113 8.0 1.5 3.5 1.5 I.l .70
CAL YR 1962: TOTAL 44+263.0 MEAN 121 Hax 780 MIN 1.0 CFSM .75 IN. 10.14
WAT YR 19633 TOTAL 41,290.40 MEAN 113 MAX 453 MIN .70 CFSM .70 INe 947

Note.--No gage-helght record July 20 to Sept. 30.



STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0360. West Branch Ontonagon River near Bergland, Mich.--Continued

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1963 TO SEPTEMBER 1964
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DAY oCcT. NOV. DEC. JAN. FEB. MAR« APR. MAY JUNE JuLY AUG. SEPT.
i «T0 82 69 67 200 119 93 4B4 224 64 5.0 440
r <70 95 68 66 198 17 9i 488 192 66 11 4.5
3 70 104 107 65 194 113 91 481 217 63 8.0 9.3
4 70 9% 121 64 192 121 91 418 170 57 7.0 14
5 «70 92 97 62 184 122 90 481 103 93 7.0 9.0
6 +70 8o 62 61 180 120 93 544 98 89 7.0 B0
7 «70 82 60 61 180 121 100 517 91 88 7.0 11
8 <70 80 42 &5 119 119 101 219 95 13 5.0 19
9 70 B2 2.0 73 175 119 i03 642 89 36 4.0 23
10 «T0 89 240 108 171 117 104 880 94 15 4.0 22
1 <70 84 42 149 161 1le 105 888 96 15 4.0 18
12 <70 738 kE] 147 163 114 113 876 98 12 3.5 20
13 »70 34 T4 147 160 113 150 872 163 12 3.4 20
14 70 2.0 73 147 156 1t3 213 864 207 10 34 13
15 70 24 74 142 154 113 241 836 190 10 3.4 18
io <70 16 15 135 149 111 269 808 188 i0 3.4 19
7 70 12 15 144 147 102 326 176 188 10 3.5 19
i 70 72 15 152 142 106 399 756 184 840 3.5 i3
19 70 72 15 144 138 105 446 634 213 B.0 3.5 19
40 59 73 15 182 138 105 470 367 154 12 3.5 19
21 99 I23 T4 264 138 104 344 286 145 10 3.5 19
[Z4 118 49 73 237 134 104 237 244 142 9.0 3.5 20
23 111 2.0 13 232 131 103 207 488 163 10 3.5 22
4 117 2.0 Tl 228 129 102 120 848 137 10 3.5 24
25 114 54 T0 237 129 98 36 896 138 10 5.0 28
26 112 96 69 2317 127 97 12 900 134 8.0 45 51
27 104 16 69 228 125 96 12 B68 93 8.0 4e5 34
28 98 16 70 224 124 96 10 715 79 540 4.5 30
29 91 T1 69 217 121 96 125 608 82 5.0 4.5 24
ELY 91 64 68 213 ———— 96 411 526 69 5.0 5.0 28
31 86 ———— 68 207 ——— 94 —— 418 —— 3.0 4.0 ——
TUTAL {14211.30 | 2403440 24145.0 45685 49525 3372 55203 19,688 44236 834.0 1461 591.8
MeAN 39.1 67.8 6842 151 156 109 173 635 141 269 4.71 19.7
MAX 118 104 21 244 2900 122 470 900 224 93 i1 51
MEN =70 2.0 2.0 61 121 9% 10 219 69 3.0 3.4 4.0
LAL YR 19633 TUTAL 38,440.70 MEAN 105 MAX 453 MIN .70 CFSM .65 IN. 8.80
WAT ¥R 1964: TOTAL 48,641.20 MEAN 133 MAX 900 MIN .70 CFSM .82 IN. 11.14
Note.~-No gage-height record Oct. 1-19, June 9 to Aug. 12.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
T
uay 0CT. NOV. OEC. JAN. FEBe MAR. APR May JUNE JuLy AUG. SEPT.
1 “4 32 283 253 177 129 97 872 327 138 29 30
2 38 32 286 246 175 149 108 888 352 122 29 30
3 36 35 297 239 176 157 109 888 369 93 28 29
4 23 201 282 231 177 129 ito 893 365 95 28 27
5 25 336 334 223 176 128 110 857 207 87 29 29
6 23 372 368 214 177 127 12 787 123 68 30 23
7 28 170 350 211 176 125 (4 845 123 50 37 23
8 19 21 332 217 i57 125 11e 880 129 52 37 23
9 20 20 336 222 176 128 118 945 126 64 34 24
10 25 30 347 196 192 126 120 1,020 116 63 33 22
11 28 104 226 193 190 L24 127 14040 89 61 37 15
12 28 118 162 191 192 125 135 1,0L0 68 63 34 10
13 25 69 242 185 198 126 149 994 41 65 32 10
4 28 43 255 187 157 128 158 962 12 56 34 i
15 31 49 239 198 148 131 183 967 13 55 29 10
lo 30 (34 272 217 145 136 205 963 i3 48 29 10
17 26 88 284 211 144 138 229 976 15 46 29 10
18 27 154 289 216 141 152 255 912 48 45 26 10
19 27 226 305 218 140 154 284 933 10 44 25 10
20 32 255 315 222 141 154 312 908 14 45 24 10
21 25 261 322 222 L36 154 366 889 84 43 24 10
22 29 239 308 222 132 156 426 823 86 39 26 15
23 36 220 301 220 132 158 516 798 99 40 24 20
24 34 2712 309 223 132 160 594 781 123 39 23 20
25 35 300 308 211 132 160 665 48B4 138 37 24 15
26 34 30l 301 180 160 T24 203 135 35 24 10
21 33 318 286 181 160 162 245 144 32 21 10
28 34 321 216 115 160 196 222 166 28 30 10
29 34 309 272 171 160 824 220 134 26 29 15
30 32 291 270 in 160 834 213 133 28 29 22
51 35 ———— 262 174 143 ——— 209 —_— 29 31 —
TuTAL 924 54260 9,019 69446 44409 49422 92661 23,667 39922 1e736 904 512
MEAN 29.8 115 291 208 57 143 322 763 131 56.0 2%9.2 iT.1
HAX 44 3712 368 253 198 160 834 12040 369 138 37 30
MIN 19 20 162 171 129 124 9a 203 12 26 23 10
CAL YR 19642 TOTAL 58+483.9 MEAN 160 MAX 900 MIN 3.0 CFSM .99 IN 13.43
WAT YR 1965: TOTAL 704882 MEAN 194 MaX 1,040 MIN 10 CFSM 1.20 IN 16.27

Note.--No gage-helght record Sept, 11-25, 25~29.
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80 ft downstream from Cisco Lake Dam, 2% miles u

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0375. Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.
Location (revised).--Lat 46°15'12", long 89°27'05", in E} sec.32, T.45 N., R.41 W., or right bank

from U.S. Highway 2, and 13 miles west of Watersmeet.

Drainage area.--50.7 sq mi (revised).
Records avallable,--October 1944 to September 1965.

Gage.--Staff gage read once daily.

pstream from Langford Creek, 5 miles upstream

Datum of gage 1s 1,676.69 ft above mean sea level, datum of 1929.
Average discharge.--21 years, 45.3 cfs.

Extremes. --Maximum and minimum discharges for the water years 1961-65 are contalned in the followi.
b ge ¥ contalne ng

CH
Maximum Minimum daily
“;:; Discharge Gage height Date Discharge Oafe height
Date (efs) feet) (cfs) feet)

1961 [May 18-21, 1961 191 .68 | July 12, 13, 1961 0.60 -
1962 iAug. 26, 1962 155 1.56 | Nov. 8, 9, 1961 .20 -
1963 June 13-15, 1963 le4 1.56 | July 1 to Aug. 11 .30 -
1964 May 25, 26, 1964 201 1.72 |Mar. 22, 23, 1964 .60 -
1965 17, 1965 263 2.00 | July 2-8, 1965 .70 -

1944-65: Maximum discharge, 288 cfs May 1-4,

1951 (gage height, 2.10 £t); minimum dally,
0.20 cfs May 29 to June 17, 1948, Nov. 8, 9, 1961,

Remarks.--Records good except those below 5 cfs, which are poor.
{usable capacity, 15,600 acre-rt).

DISCHARGE, IN CUBIC FEET PER SECOND,

Flow regulated by Cisco Lake

WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ocT. NOV. DEC. JAN. FEBo MAR. APR. MaY JUNE JuLy AUG. SEPT.
1 129 78 61 41 33 33 56 5.6 9.0 B89 1.7 27
2 97 90 13 47 33 33 54 8.1 4.0 48 1.7 29
3 81 ar 10 471 33 31 54 9.4 4.0 10 1.7 50
4 8L 84 70 45 33 31 54 33 4.0 45 1.7 61
5 73 8l 103 38 31 36 54 57 4.0 1.0 31 50
6 70 78 120 33 31 56 54 64 12 1.0 45 45
7 68 8 x20 31 31 66 54 o4 15 1.0 45 16
8 68 60 120 31 31 66 54 64 15 ) 45 3.4
9 68 52 111 31 31 64 54 oo 15 1.0 42 3.4
10 65 52 103 31 31 55 54 t00 15 1.0 42 3.4
i1 62 52 100 31 31 51 54 100 15 1.0 40 3.4
12 57 52 96 31 31 51 54 120 23 60 12 4.0
13 63 52 89 31 31 51 54 120 53 80 1.7 4.0
14 65 50 97 31 31 51 54 153 o4 12 L7 4.0
15 65 50 100 3 31 49 54 168 55 17 1.7 n
16 60 48 96 31 31 38 70 168 41 17 1.7 98
7 57 45 93 31 33 31 ki 168 14 8.0 1.7 95
is 38 45 89 31 33 31 77 L83 1e5 4.0 L7 92
19 i3 43 89 31 34 31 93 191 1.0 15 1.7 87
20 5.4 43 86 31 36 31 35 191 5.0 21 L7 84
21 S.4 43 a3 31 46 31 645 19 12 21 20 81
22 13 43 80 31 51 33 6.5 141 14 42 29 8
23 17 41 80 31 51 33 6.5 120 14 T 29 78
24 17 41 77 33 49 33 6.5 120 i 91 29 76
25 23 41 69 33 47 33 5.6 65 14 9% 21 76
26 42 39 66 33 47 33 5.6 30 14 55 217 73
21 52 is 64 33 36 52 5.6 26 42 34 27 73
28 50 5.4 54 33 31 3% 5.6 22 62 34 27 T
29 50 30 49 33 59 5.6 20 82 12 27 i
30 50 41 49 33 ——— 56 5.6 20 89 1.7 27 7n
31 52 ——— 49 33 - 56 —— 20 —— 1.7 27 ——
TUTAL | 1465648 | 14562.4 24606 Ly 048 998 15366| 14223.6] 29842.1 126.5( 713.10 618e4| 1957846
MEAN 53.4 52.1 B4 33.8 35.6 4.1 40.8 9.7 24.2 23.0 19.9 52.6
MAX 129 90 120 47 51 66 93 191 89 96 45 98
MIN 5.4 5.4 49 31 31 31 Se6 5.6 1.0 60 1.7 3.4
CAL YR 1960: TOVAL 21,854.70 MEAN 59.7 MAX 235 MIN .90 CFSM Z.18 IN 16.06
WAT YR 1961z TOTAL 164939.50 HMEAN 46.4 HMAX 191 HMIN .60 CFSM .92 IN 12.53




STREAMS TRIBUTARY TO LAKE SUPERIOR 87
4-0375. Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.--Continued
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962
vay ocT. NOV. DEC. JAN. FEB. MAR. APR.+ MAY JUNE JuLy AUG. SEPT.
1 T 6l 39 24 16 43 41 6.8 a9 8.1 +80 76
2 T 75 27 29 16 43 41 6.8 69 4.0 «B0 64
3 68 41 21 39 16 43 41 6.8 69 4.0 -80 64
“ 68 1L 21 39 16 30 41 6.8 71 4.0 .80 61
5 68 .40 21 41 16 24 41 6.8 71 3.5 «80 61
o 66 +40 22 41 16 24 41 6.8 69 3.5 «80 61
1 66 .40 23 41 25 24 41 6.8 66 3.5 .80 22
3 63 .20 26 41 29 24 41 6.8 45 1.5 .80 5.7
9 61 .20 36 41 29 24 41 6.8 36 «80 .80 5.7
10 75 8.9 41 39 29 24 41 6ud 36 .80 <80 37
it 81 23 41 39 29 24 47 5.7 38 .80 .80 69
12 16 35 52 39 29 26 47 13 38 «80 «80 77
14 76 39 56 39 33 27 47 32 38 <80 .80 82
14 73 39 56 39 53 29 47 42 38 «80 .80 80
15 89 39 s6 39 66 29 47 5 38 <80 «80 80
16 95 39 54 39 63 29 47 a8 38 <80 +80 95
17 89 52 54 39 61 29 «1 88 36 «80 .80 104
18 a7 58 54 37 61 29 61 88 38 .80 +80 104
19 84 56 54 37 50 29 66 110 36 «80 .80 99
20 84 56 54 35 45 29 66 122 36 <80 <80 99
21 81 46 52 35 45 29 66 122 22 -80 «80 99
22 86 43 33 35 45 29 96 122 16 .80 .80 98
23 89 43 19 35 43 29 92 122 16 8.7 33 9%
24 31 41 A7 35 43 29 124 118 16 54 86 94
25 24 41 15 35 43 36 131 118 18 90 101 94
26 30 41 15 35 43 41 63 18 98 133 91
27 30 41 14 33 43 41 34 18 98 151 88
28 32 41 14 22 43 41 29 16 98 146 88
29 50 41 L4 16| ————— 41 29 16 48 87 60
30 6L 41 21 16| - 41 29 16 7.0 64 22
31 56| =~——— 24 16| ———ee 41 59 — .80 64
TOTAL 24081 |14 059.50 1,046 1,070 14046 981 1551242 1+576.3 Lel4T| S545.80| 882.60| 2017444
MEAN 67.1 35.3 33.7 34.5 37.4 31.6 504 50.8 38.2 17.6 28. T2,
MAX 95 75 56 41 b6 43 131 122 71 98 151 104
MIN 24 .20 14 16 16 24 6.3 5.7 16 .80 .80 5.7
CAL YR 1961: TOTAL 15,300.80 MEAN 41.9 MAX 191 MIN .20 CFSM .83 IN 1l.21
WAT YR 1962: TOTAL 15,121.80 MEAN 41.4 MAX 151 MIN .20 CFSM .82 IN 11.09
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOSER 1962 TO SEPTEMBER 1963
DAY ucT. NOV. DEC. JAN. FEB. MAR . APR. HaY JUNE JuLy AUG. SEPT.
i 11 o6 31 22 25 28 78 <90 2.4 .30 .30 «60
¢ |$% 66 31 22 25 28 85 «90 2.4 +30 <30 -60
3 1 64 31 23 23 28 85 «90 2.4 .30 .30 -60
4 64 41 31 23 23 28 97 «90 244 «30 <30 +60
5 104 40 31 22 25 28| 104 <90 8.1 <30 <30 «60
o 1 40 31 23 25 28| 104 .90 43 <30 +30 260
7 111 40 31 23 25 29| lo4 <90 12 «30 +30 <60
3 11 4D 31 23 25 29| 101 1.2 95 «30 .30 «60
9 1 40 33 23 25 29 9N 1.2 101 .30 <30 <60
10 1t 40 36 23 25 29 85 1.7 101 +30 +30 <60
11 122 40 46 23 25 29 72 1.7 127 «30 .30 +60
12 126 40 46 23 25 29 53 L7 137 .30 10 +60
1> 115 s 45 25 26 29 33 1.7 164 .30 18 -60
14 111 38 45 25 26 29 12 1.7 164 «30 18 «60
15 104 38 45 25 26 28 4.8 1.7 164 +30 18 «60
16 98 38 45 25 26 28 2.3 1.7 104 +30 21 +60
17 94 38 2 25 26 29 L4 1.7 65 .30 39 «60
18 94 38 42 25 26 29 1.2 2.0 42 .30 45 «60
13 91 38 42 25 26 29 1.2 244 37 =30 50 .60
20 85 38 42 25 26 29 1.2 2.7 37 <30 50 «60
21 80 31 42 25 26 56 1.2 23 37 «30 50 .60
¢2 80 29 42 25 26 69 1.2 42 37 «30 39 <60
23 80 29 4“2 25 26 66 1.2 67 37 <30 14 .60
24 77 29 42 25 26 66 1.2 94 37 +30 6.7 8.6
25 77 29 42 25 27 66 1.2 101 37 «30 6.0 24
206 74 29 42 25 27 66 .90 114 26 <30 4.0 24
<7 74 29 42 25 21 o4 .90| 114 6.6 <30 [ 24
28 71 29 42 25 27 64 +90 48 1.7 «30 <60 35
29 7L 29 34 25( ————— 64 .90 9.3 1.0 .30 <60 52
30 66 29 22 25 - 64 «90 2.7 <60 «30 <60 52
31 66| ~——ee 22 25 64| ———m 2.7 e <30 B
TOTAL 2,642 19159 1ei71 748 716 15281{19126.60( 64710 15691.60 9.30( 401.80| 233.40
MEAN 84e3 38.6 37.8 24.1 2546 41,3 37.6 204 5644 o3 13.0 7.8
MAX 126 66 46 25 2 69 104 114 164 <30 50 52
MIN 11 29 22 22 23 29 «90 -90 <60 «30 +30 .60
CAL YR 1962: TOTAL 15,877.30 MEAN 43.5 MAX 151 MIN .80 CFSM .86 IN 11.65
WAT YR 19632 TOTAL Li,796.80 MEAN 32.3 MAX 164 MIN .30 CFSM .64 IN 8.65

Note.--No gage-height record July 1-9, 11-31, Aug. 1-4, 6-11.
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STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0375. Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.--Continued

OISCHARGE, IN CUBIC FEET PER SECOND; WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY oct. NOV. BEC. JAN. FEB. MAR. APR. HAY JUNE JuLy AUG. SEPT.
i 42 70 12 26 37 22 640 1.8 7.6 1.2 20 2.4
2 25 77 12 26 36 22 9.6 1.7 .70 1.0 93 2.4
3 40 84 13 26 20 22 21 1.7 .70 1.2 118 2.8
4 52 8l 17 26 20 2 33 1.7 .70 1.2 110 2.8
5 52 18 26 26 20 41 33 1.7 .70 1.2 103 2.8
o 52 15 30 26 20 41 35 1.7 .70 1.2 96 2.8
7 48 80 39 26 22 46 60 1.7 .70 1.2 U 2.8
8 45 87 39 26 22 58 80 1.7 .70 2.1 32 12
9 45 a1 41 26 22 58 95 5.0 .70 1.7 32 39
10 43 84 41 26 22 58 86 6.4 6.3 1.3 32 87
11 41 62 41 26 22 54 77 18 26 1.3 22 110
1¢ 41 23 4t 26 22 54 1 58 39 1.3 1.7 110
13 55 24 41 26 22 49 82 95 39 1.3 1.7 79
e 67 30 41 24 22 39 102 142 39 1.2 1.7 45
15 67 37 39 24 22 39 123 142 53 1.2 1.7 2.1
ie 64 37 39 24 22 37 123 137 78 [ 1.7 2.1
17 b4 37 39 24 22 37 120 13 78 1.¢ 1.7 2.1
18 LE] 37 39 24 22 37 116 84 86 1.0 1.7 2.1
19 78 37 39 24 22 28 105 59 96 1.0 1.7 2.1
20 78 37 37 24 22 10 96 9.6 73 1.7 1.7 2.4
<l 18 37 37 24 22 2.8 86 s.6| 23 1.7 2.1 2.8
22 78 37 34 24 22 .50 86 9.6 2.1 1.7 2.1 4.2
23 18 37 27 23 22 .60 92 24 1.6 1.7 20 19
24 18 37 26 264 29 .70 92 130 1.3 1.4 49 62
25 84 37 18 24 2 .70 56 175 1.3 fpes 96 62
26 18 33 12 32 40 .90 18 201 .2 1.3 133 80
27 88 26 12 39 38 .90 5.3 191 1.2 1.2 133 96
28 93 20 13 39 38 .90 2.2 159 1.2 1.3 11 72
29 93 11 13 37 3 .90 2.2 114 L2 1.2 84 28
30 90 11 13 37— 2.2 2.2 83 1.2 1.0 68 11
31 8| ———- 17 37| ————ee 6.0 — 26 -— 1.0 44 —————
TOTAL 1,991 14450 888 846 745| 800.20| 14915.5| 2¢004.9| 661.80 40.3| 1548645 950.7
MEAN 64.2 48.3 28.6 27.3 25.7 25.8 63. 64T 22.1 1.3¢C 4340 31.7
MAX 93 a7 o1 39 42 58 123 201 96 2.1 133 110
HIN 25 11 12 23 20 .60 2.2 1.7 .70 1.0 1.7 2.1
CAL YK 1963: TOTAL 11,183.80  MEAN 30.6  MAX l6% MIN .30 CFSM .60 IN 8.20
WAT YK 19643 TOTAL 13,179.90 MEAN 37.7  Max 201 MIN .60  CFSM .74 IN 10.10
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY | 0OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLY AUG. SEPT.
1 11 115 45 33 29 19 29 178 42 90 «90 64
H 9.7 108 45 34 29 34 36| 174 45 .70 1.0 64
3 9.7 108 45 33 29 34 36| 174 47 .70 1.0 59
“ 9.7 98 42 34 29 34 36| 133 59 .70 1.0 59
5 9.7 77 42 34 29 34 36 51 59 .70 1.0 45
° 9.7 45 42 34 28 34 46 40 59 .10 2.7 36
7 9.7 “2 40 34 28 34 61 14 56 .70 3.1 24
8 9.7 40 40 33 28 33 61 5.3 s6 .70 18 3.4
9 9.7 38 40 33 28 33 61 1.3 56 1.0 25 3.4
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 [ 25 3.4
12 11 45 49 33 44 14 94 62 22 1.0 23 3.4
13 11 58 49 33 a6 14 94 8 22 1.1 23 3.9
14 11 o4 49 33 66 15 94 97 16 1.1 22 4.3
i 11 80 49 33 66 15 94| 143 14 1.0 22 4.3
16 11 74 47 33 64 15 103 251 3.1 1.0 22 4.3
17 59 7 47 25 54 19 111 263 1.0 1.0 22 19
18 88 71 47 i4 34 38 11| 250 .90 3.1 16 58
19 82 n 45 14 34 56 11| 238 Led 3.1 2.4 92
20 82 71 45 14 34 54 108 233 1.0 3.1 2.4 115
¢l 136 11 45 15 34 54 el 199 1.0 3.1 2.4 138
22 169 71 45 15 31 54 124| 12 1.0 3.1 2.4 134
23 160 59 45 15 26 54 156 85 1.0 3.1 2.4 110
24 155 40 45 18 26 54 196 85 .90 2.7 2.4 71
25 188 29 41 29 22 a3 208 85 .90 2.4 2.4 32
2o 173 31 45 29 13 26 208 88 .90 1.0 2.4 11
a 169 33 40 29 i3 26 208 80 «90 .90 2.4 11
pr 188 34 33 29 13 26 208 59 .90 -90 4.8 12
9 138 34 33 29| - 28 203 40 «90 .90| 16 20
30 130 34 33 29| —m——m- 28 191 38 .90 90| 27 42
31 122 ———— 33 29 - 28} —————m 38 — .90 46 —
FUTAL | 24207.0 1,792 14334 866 953 992 3,276| 3y347.4| 626.80| 44.20( 370.10| 1,249.8
MEAN 71.2 59.7 4340 27.9 34.0 32.0 109 108 2048 1.43 1149 4,7
MAX 168 115 49 34 66 56 208 263 59 3.1 46 138
HIn 9.7 29 33 14 13 14 29 5.3 .90 .70 .90 3.4
CAL YR 31964t TOTAL 145783.90 MEAN 40.4  HAX 201 MIN .60 CFSM .80 IN 10.85
WAT Yk 1965: TOTAL 17,056.30  MEAN 46.7 MAX 263 MIN .70 CFSM .92 IN 12.50
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4-0395. South Branch Ontonagon River at Ewen, Mich.

Location (revised).--Lat 46°31758", long 89°16'37", 1n NWi sec.26, T.48 N., R.40 W., on left bark
on plers of 0ld Sts;te Highway 28 bridge in Ewen, 150 feet upstream from railroad bridge and
800 feet upstream from present State Highway 28 bridge.

Drainage area.--348 sq mi (revised).

Records avallable.--Water years 1939-42 (amnnual maximums in WSP 1307), April 1942 to September 1965.

Gage.--Staff gage, read twice dally, and crest-stage gage. Datum of gage is 1,113.04 ft above mean

sea level, datum of 1929. Prior to Jan. 16, 1943, refere
S bridge” ot vame titoieny brior B erence mark or chaln gage on upstream side

Average discharge.--23 years, 480 cfs,

Extremes.--Maximums and minimums (discharge in cubic feet per second, gage helght in feet).

Annual maximum discharge (*) and peak discharges above base (2,000 cfs), water years 19€1-65

N Ge
Date Time |Discharge hﬁ?éﬁ: Date Time|Discharge hgigﬁc Date Time | D scharge he?g:t
Mar. 25. 1961 11100| * 2,440 11.33 1l apr. 3, 1963 [1000| * 3,610 14.62]f Apr. 24, 1965 | 1000 4,110} 15.18
Apr. 22, 1961 |1700 2,100 10.40 May 10, 1965 1600f * 4,340 15.%56
May 16, 1961 {1100 2,200 10,70 Apr. 14, 1964 {0900 * 4,050 15.49{ May 17, 1965 [ 2100 2,830 12.38
May 1D, 1964 | 1300 3,330 14.02
Apr. 24, 1962 10100{ * 1,890 9.54| May 25, 1364 | 1300 3,720| 14.85
Annual minimum discharge, water years 1961-65
Water year Date Discharge | Gage helght ||Water year Date Discharge | Gage height
1961 sept 22, 196l 140 1.34 | 1964 July 5, 1964 100 0.93
1962 Feb  7-10, 1962 a 230 - 1365 Sept.15, 16, 1965 101 1.00
19€3 July 26, 27, 19€3 68 .55

a Minimum daily

1939-65: Maximum discharge, 13,500 cfs Apr. 24, 1960 (gage height, 22,07 ft, from floodmark),
from rating curve extended above 6,400 efs on basis of con%racted-opening measurement of peak

flow.
1942-65: Minimum discharge, 68 cfs July 26, 27, 1963 (gage height, 0.55 ft).

Remarks.--Records good except those for winter periods which are fair, Some diversion from Middle

Branch Ontonagon River by Bond Falls Canal (sce station 4-0335). Some regulation at medium and
low flows by Cisco Lake {usable capacity 15,600 acre ft).

Revisions (water years).--WSP 1307: 1942(M). WSP 1707: 1954,

DISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

—
DAY UCT. NOV. DEC. JAN. FEB. MAR. | APR. MAY JUNE JuLy AUG. SEPT.
1 232 635 550 420 380 310 15160 616 366 403 299 300
Z 241 963 520 410 390 300 993 610 397 390 284 316
3 234 820 500 410 390 300 820 616 386 379 275 320
“ 225 648 580 410 380 300 828 562 318 330 267 317
5 221 522 800 “10 380 300 12040 499 360 300 261 326
o 204 455 14590 410 390 300 1,130 415 397 278 257 342
7 202 403 1,000 400 400 3i0 14120 696 392 269 212 325
8 194 318 T00 390 400 320 932 1,080 384 265 299 294
9 194 403 550 370 400 320 L4 14350 384 261 293 275
10 193 413 470 350 400 320 967 1,090 319 261 287 244
il 193 362 440 350 400 310 1,020 848 371 261 287 386
12 190 323 420 340 400 310 1sl10 T44 382 258 284 325
i3 192 311 420 340 400 310 1,060 646 426 262 282 300
14 204 308 430 340 370 300 996 792 443 284 267 325
15 197 390 440 340 350 300 1,230 14340 443 281 264 333
lo 199 674 440 340 330 300 1,600 2,040 426 281 255 316
17 193 700 430 340 330 300 1,830 24030 406 286 248 340
18 192 535 420 330 320 300 1,870 19440 384 275 244 355
9 197 “26 410 330 320 300 1,700 14300 365 278 248 352
a0 187 371 400 320 320 300 1,500 140640 347 286 244 344
21 175 334 400 310 340 310 1,660 857 312 276 241 336
22 140 314 400 300 340 320 24040 752 293 302 244 336
23 147 284 390 300 340 340 1e730 641 296 346 241 326
24 17 226 390 300 340 365 1e240 500 292 366 253 320
22 148 247 390 310 330 334 1,180 477 305 318 260 314
Lo 162 212 380 310 320 576 1,090 567 382 317 305
27 183 230 380 330 320 1,470 938 509 374 314 310
248 193 226 390 350 310 22240 788 461 463 314 308
9 204 473 410 360 = 24260 680 430 333 311 244
30 200 600 420 370 1,580 635 406 389 308 241
41 211 ———— %20 380 14310 379 — 346 304
TaTAL 5+99% 135246 15,880 10,970 10,090 17,265 35,801 254853 10,913 95743 85524 99415
MEAN 193 44, 51 354 380 55 15193 834 364 314 2715 316
MAX 241 963 14590 420 400 24260 24040 22040 443 403 317 386
MIN 140 226 380 300 310 300 635 379 292 258 241 241
CAL YR 19603 TGTAL 2184659 MEAN 597 MAX 8,600 MIN 125

WAT YR i961: TUTAL 173,754 MEAN 476 MAX 2,260 MIN 140
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4-0395. South Branch Ontonagon River at Ewen, Mich.--Continued

STREAMS TRIBUTARY TO LAKE SUPERIOR

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER Lvy62

LAY UucCT. NUV. DEC. JANe FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 320 344 274 260 260 300 791 14140 354 233 296 384
2 333 354 267 210 260 300 T34 942 331 236 276 352
3 308 612 269 280 260 310 668 742 305 286 272 340
“ 290 706 314 290 260 310 762 564 299 304 271 333
5 284 504 354 300 250 310 846 526 379 298 264 354
o 269 421 350 300 240 310 1,060 854 373 294 262 346
7 257 349 300 300 230 310 1,260 728 411 302 264 333
8 255 365 280 300 230 3i0 14130 600 368 346 258 320
9 251 308 260 300 230 320 15220 576 349 344 258 320
10 247 330 250 300 230 340 15060 527 387 346 255 326
1l 244 314 250 300 240 340 883 520 357 346 253 468
12 255 304 250 300 250 340 817 522 376 342 269 463
13 290 322 250 300 250 340 690 12000 358 336 284 437
i4 341 331 260 290 250 350 678 1,660 342 333 2n 452
15 347 325 270 290 260 360 604 1,670 326 330 268 366
16 323 318 280 290 260 400 574 19240 314 330 265 317
17 320 320 280 290 260 460 658 828 306 330 261 347
is8 318 308 290 290 260 460 960 582 3i8 330 251 358
19 306 218 290 290 260 460 1,220 533 308 326 253 346
20 294 300 300 290 210 460 1,100 5712 254 333 250 331
21 290 310 300 290 290 420 971 526 247 330 247 316
22 280 310 290 290 300 390 12230 564 2471 275 243 312
23 286 310 270 290 300 370 12780 88T 271 308 265 317
24 299 302 260 280 300 360 1,770 15120 2715 299 299 330
25 294 288 260 280 300 360 1,300 1s120 218 338 336 350
20 262 260 280 300 362 15060 80B 271 365 349 320
27 260 260 280 300 378 894 598 258 368 358 296
28 260 260 280 300 560 Ly200 459 254 371 378 281
29 260 260 280 942 14400 394 250 370 388 261
30 358 260 280 951 1 455 241 362 382 296
31 365 260 260 826 400 — 331 381 ———
TUTAL 91066 84578 84920 71400 13,009 304430 23,6517 9+407 10,042 8,931 10372
MEAN 292 21 288 264 420 1,014 163 314 324 288 346
MAX 365 354 300 300 951 1:780 15670 41i 371 386 468
MIN 244 250 260 230 300 574 394 241 233 243 261
CAL YR 1961: TOTAL 1665599 MEAN 456 MAX 24260 MIN 241
WAT YR 19623 TDTAL 150,133 MEAN 411 MAX 1,780 MIN 230
Note.~-No gage-height record Feb. 7-10.
DISCHARGE, IN CUBIC FEEV PER SECOND, WATER YEAR OCTOBER 1962 TD SEPTEMBER 1963
DAY ocT, NOV. OEC. JAN. FEB. MAR. APR. NAY JUNE JuLy AUG. SEPT .
i 290 502 293 265 240 240 34260 626 228 198 246 363
2 257 424 288 260 250 240 35430 526 199 192 244 192
3 260 357 288 260 260 240 34480 430 181 288 244 171
4 272 41l 292 255 280 240 23740 370 166 302 241 165
5 320 400 299 255 305 240 1,920 330 155 302 236 158
L3 331 365 296 255 330 240 2230 278 246 299 239 156
7 344 395 272 250 340 245 925 2643 294 296 239 157
8 3406 445 300 250 340 245 782 300 216 293 239 156
9 366 418 320 250 335 250 678 700 317 290 243 154
10 3 368 325 250 330 270 580 696 384 290 339 151
11 357 390 330 245 330 285 508 108 716 287 341 149
12 354 374 330 240 330 285 455 590 850 287 357 149
i3 344 366 330 240 315 285 408 513 664 287 3718 156
14 333 355 330 235 295 285 366 568 612 287 370 180
15 326 344 325 235 260 290 330 499 518 286 362 184
lo 3i6 382 320 230 260 300 310 %29 437 281 365 192
17 302 395 320 230 260 340 300 392 389 215 258 192
18 310 376 315 230 260 370 290 362 333 272 244 192
19 282 344 310 230 260 390 320 317 320 255 392 195
20 212 336 310 225 260 420 378 293 548 108 411 197
21 265 339 305 225 260 425 366 316 500 82 410 197
e 262 328 305 225 255 420 330 495 350 87 400 194
23 286 323 300 230 250 410 300 570 278 82 219 194
24 294 315 300 230 245 390 260 475 234 T4 193 200
25 300 305 295 250 240 360 330 610 200 71 178 207
26 318 298 290 210 240 320 315 780 246 69 184 206
21 316 292 285 280 240 340 305 602 257 68 180 202
28 338 294 280 280 240 600 310 499 236 72 180 205
29 350 294 280 280 —— 1,000 360 421 216 105 322 220
30 406 294 275 260 — 1,700 546 350 204 217 368 239
3L 564 ——— 270 240 ——— 24500 — 261 - 243 368 —————
TuTAL 104052 10,829 94378 71,660 74810 14,165 269112 144549 104554 64545 82990 59673
MEAN 326 36l 303 247 219 457 870 469 352 211 290 189
MAX 564 502 330 280 340 2,500 32480 780 850 302 411 363
MIN 257 292 270 225 240 240 260 243 155 68 178 149
CAL YR 19623 TOTAL 152,427 MEAN 418 MAX 1,780 HIN 230
WAT YR 19632 TOTAL 132,317 MEAN 363 MAX 3,480 MIN 68
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4-0395. South Branch Ontonagon River at Ewen, Mich.--Continued
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964
VAY ocT. NOV. DEC. B JAN. FEB. MAR. APR . MAY JUNE JuLy AUG. SEPY.
1 248 210 120 150 220 280 248 670 300 352 267 410
e 264 208 115 160 220 280 247 604 248 349 608 272
3 267 198 115 170 220 280 257 520 208 287 538 265
* 246 194 120 170 220 280 255 495 305 311 339 538
] 233 197 i30 170 220 280 278 1,110 397 107 304 490
° 244 197 140 170 220 260 317| 1080 400 152 262 479
7 251 195 160 170 220 240 310 956 402 269 250 406
8 251 i92 170 170 220 240 320 720 384 387 228 652
9 244 194 180 170 240 240 308 14580 379 325 230 568
10 241 200 180 170 240 240 497 3,090 432 302 288 275
11 239 202 180 170 240 240 136 25210 434 299 320 374
i 233 183 170 170 240 240 1,980 124120 421 293 349 326
13 230 182 170 170 250 240 3,550 14300 500 293 339 300
14 230 157 160 180 260 240 34940 1,100 339 293 312 2Ty
1> 230 150 170 180 210 240 2,750 854 3T 290 296 228
10 241 138 170 180 300 240 1,840 712 365 284 296 186
17 253 145 170 180 320 230 1,400 600 370 281 296 152
18 293 169 170 190 310 230 14450 527 381 287 293 133
19 255 170 170 200 310 230 1,300 479 384 290 287 125
20 165 lo4 170 200 300 230 909 418 384 296 281 123
21 164 158 170 210 300 230 793 350 374 294 281 135
2e 188 160 180 230 300 230 925 274 355 287 302 146
23 198 200 190 230 290 230 903 281 323 278 336 145
24 195 199 200 220 290 260 753 1,910 316 212 349 182
5 228 158 210 220 290 268 734 34360 298 271 500 275
26 250 168 210 220 280 278 552 25370 278 270 566 296
27 221 164 210 220 280 270 475  1.320 365 272 511 328
28 207 157 210 220 280 212 461 791 363 212 481 358
29 214 152 210 220 280 270 600 606 358 271 461 318
30 215 136 210 220 ——— 260 692 400 355 265 439 268
31 212 —— iso 220 —— 250 —— 403 ——— 262 419
TUTAL 7,110 59297] 54320 5,920 7,630]  T,798| 29,780| 324500| 10,769| B+761| 11,028 9,024
MEAN 229 177 172 191 263 252 993 14048 360 283 35 301
HAX 267 210 210 230 320 280 39940 34360 500 387 608 652
MIN log 136 115 150 220 230 247 274 208 107 228 123
LAL YR 19633 TOTAL 119,785 MEAN 328 MAX 3,480 MIN 68
WAT YR 1964: TOTAL 140,957 MEAN 385 MAX 3,940 MIN 107
DISCHARGEs IN CUBIC FEET PER SECUNDs WATER YEAR OCTUBER 1964 TO SEPTEMBER 1965
LAY OCT. NUV. DEC. JAN. FEB. MAR - APR o MAY JUNE JULY AUG. SEPT.
1 230 225 175 360 355 190 215 14670 1,030 475 253 165
4 187 219 175 360 350 210 220 1,480 1,480 452 240 171
3 172 211 175 360 345 210 230 15260 1+180 402 225 178
4 15¢ 210 180 360 340 215 250 1,020 700 386 219 181
5 136 210 200 360 310 220 260 901 620 386 215 178
© 130 210 300 360 290 260 290 791 588 386 215 174
7 126 192 320 360 270 260 350 15140 535 292 261 169
8 129 155 340 360 270 260 400 25090 499 234 276 162
9 135 146 360 350 270 260 500 3,480 %72 308 200 152
10 146 137 380 340 260 260 800 4,260 480 362 184 135
11 140 68 390 340 240 250 1,500 34260 488 336 188 122
12 142 411 400 340 235 245 2,000 25300 486 308 186 122
i3 145 1,000 390 335 230 240 25400 1460 452 304 182 122
i4 140 15040 390 335 230 240 2,500 1s1i10 450 306 180 111
15 139 668 390 330 230 235 2:920 1,160 445 299 144 101
16 127 511 380 330 230 220 2,880 1,700 445 294 138 10l
17 119 443 380 320 230 220 2+ 500 24740 441 290 138 168
i8 115 392 380 310 250 220 2,480 2,450 424 288 138 288
19 136 349 375 310 290 220 2¢520 1,790 424 286 136 244
20 182 330 370 310 340 220 24600 1,330 421 282 135 398
21 190 450 365 310 390 220 2,670 1,120 424 280 130 441
22 226 360 360 310 300 220 2,790 14030 427 278 133 457
23 287 300 355 310 220 220 35440 914 427 275 128 430
24 306 260 355 320 190 220 34910 821 “34 274 124 389
25 296 230 350 330 180 210 3,060 T44 421 271 120 346
26 287 210 350 330 180 205 24420 718 386 267 122 292
27 284 200 345 330 205 2,180 708 385 260 135 228
28 215 190 335 330 205 14910 702 720 260 139 182
29 267 180 340 330 205 12640 696 784 257 139 212
30 253 180 350 330 205 14610 610 536 219 128 240
31 240 360 360 Se—— 205 ——— 590 ——— 237 137
TUTAL 54839 95787 104315 105420 7,385 01975 53,445 462045 174004 91554 5,288 65659
MEAN 168 326 33 336 264 225 14782 14485 567 308 171 222
MAX 306 14040 400 360 390 260 3,910 45260 1,480 475 276 457
MiN 1is 137 175 310 180 190 215 590 385 219 120 iol
CAL YR 19643 TOTAL 149,171 MEAN 408 MAX 35940 MIN 107
WAT YR 1965: TOTAL 188,716 MEAN 517 MAX 492260 MIN 101
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4-0400. Ontonagon River near Rockland, Mich.

Location.--Lat 46°43'15", long 89°12'25", in NEL sec.20 {revised), T.S0 N.; R.39 W., in downstream
side of left pier of bridge on highway between Rockland and Victoria, 1§ miles southwest of
Rockland and 2.4 miles downstream from confluence of Middle and West Branches.

Drainage area.--1,340 sq mi (revised).

Records available.--June 1942 to September 1965.

Gage.--Digital water-stage recorder. Dabtum of gage is 638.72 ft (revised) above mean sea level,
datum of 1929. Prior to Nov. 23, 1943, wire-weight, chain, and staff gages on downstream side of
bridge and Nov. 23, 1943, to fug. 15, 1963, graphic water-stage recorder at present site and
datum,

Average discharge.--23 years, 1,373 cfs.

Extremes. --Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (9,000 cfs), water years 1961-65

Date Time |Discharge hg?g}it Date Time|Discharge hgigf\t Date Time |Discharge hggﬁﬁc
Mar, 27, 1961 - - |al9.48 || May 2, 1962 [1100 * 7,520] 12.11|| May 9, 1964 | 1230 11,600] 14.12
Mar, 28, 1961 - * 11,800 14.80 May 24, 1964 | 1000 15,400] 16.18

Apr. 16 or 17,19€1 - 10,300f 13.90 || Mar, 30, 1963 - - (al8.8l
May 16, 1961 {1130 10,900) 14.27 [lApr. 1, 1963 {2100| * 17,700{ 17.49| Apr. 11, 19€5 - - (a2fi.ol
Apr. 23, 1965 | 0930 11,800| 14.20
Mar. 29, 1962 - - al3,87 || Apr. 13, 1964 |2000] * 18,500( 17.74| May 9, 1965 | 2330} * 13,300[ 15.07
May 16, 1965 {1630 10,700f 13.62

2 Backwater from ice.

Minimum daily discharge, water years 1961-65
Water year Date Discharge | Gage helght [[Water year Date Discharge | Gage helght
19€1 oct. 16, 1960 256 - 1964 Sept.21, 1964 230 -
19€2 July 4, 1962 250 - 1965 Sept.27, 1965 240 -
1963 July 28, 29, 1963 l92 -

1942-65: Maximum discharge, 42,000 cfs Aug. 22, 1942 (gage height, £8.6 ft, from floodmark),
from rating curve extended above 14,000 cfs on basis of slope-area measurement of peak flow;
minimum daily, 192 cfs July 28, 23, 13€3.

Remarks.--Records good except those for winter periods or those for periods of no gage~height record,
which are fair. Flow regulated by Victoria power-plant on West Branch 5 miles above station, by
Bond Falls Reservoir, and by Gogebic and Clsco Lakes (combined usable capacity, 90,500 acre-ft).

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

UISCHARGEy IN CUBIC FEET PER SECUNDy WATER YEAR OCTOBER 1960 TU SEPTEMBER 1961

LAY ocT. NuV. DEC. JAN. FEB. MAR . APR - MAY JUNE JuLy AUG. SEPT.
1 846 14870 950 800 800 900 3,900 14710 1,070 768 684 510
Z 694 23940 15000 720 800 860 3,200 1,760 886 750 582 646
3 784 29400 1,100 800 800 830 25600 25010 812 750 617 566
4 743 1+780 14300 800 800 820 3,000 1,720 650 560 500 478
2 713 Ly440 29500 780 800 820 3,900 1+510 890 627 618 603
° 750 1,100 54000 840 80O 800 44400 19460 914 656 508 614
7 850 1,050 34000 800 800 900 34800 24560 907 69" 528 645
8 950 14100 1,800 740 840 860 34300 44530 889 549 525 T46
9 680 15200 14200 740 840 840 3,200 43670 638 430 536 “27
10 912 1,340 15200 800 840 800 3,500 34380 580 507 610 552
11 T4l 12160 1,100 830 900 760 3.700 2,710 464 46% 539 867
12 645 14030 1,000 850 780 840 43000 29200 908 450 440 912
13 752 950 85¢ 880 800 840 3,500 1,880 14000 673 536 798
14 839 950 850 840 800 840 4,000 3,930 876 702 652 760
15 oll 1,300 920 840 800 840 5+400 74030 896 649 564 653
Lo 286 21900 920 800 800 1,000 64000 84780 834 632 464 712
17 531 24300 850 850 750 200 84000 42960 785 661 4B6 603
1a 530 12600 880 900 840 900 5:740 49900 711 607 548 605
19 530 Le300 80v 800 700 800 5¢230 43410 698 667 394 697
20 536 Ls100 860 800 700 850 5:230 34660 684 707 368 749
21 527 950 840 800 750 900 62420 2,830 650 6017 523 131
ee 372 920 840 710 840 900 54650 24210 628 640 496 656
23 301 1.000 840 750 800 1,000 42620 1,710 628 750 534 685
24 666 700 800 850 800 1,000 3,730 14540 596 860 537 731
25 586 Tou 650 750 880 1,000 34950 14340 650 1,027 513 662
<0 568 820 750 700 2,000 3.600 1,120 650 15007 430 616
27 702 700 750 800 52000 24920 15090 688 80~ 482 684
8 678 850 750 870 9,400 24560 966 623 892 611 610
29 513 15000 850 800 6+800 24250 1,030 670 856 548 493
30 508 900 870 800 5,000 1,950 769 696 692 514 606
31 14050 | =—=———m 870 800 ———— 4,500 m————— 985 ————— 897 548 ——
TuTAL 204394 39,350 364890 24,840 224560 545520] 123,250 854360 224571 21,289 165435 194617
HEAN 658 19312 le190 801 806 14759 4s108 24754 752 687 531 654
MAX 1,050 29940 5,000 900 900 9,400 84000 8,780 1,070 1s020 684 912
HMIN 286 T00 650 700 700 780 19950 769 464 430 368 427
CAL YR 1960: TOTAL 580,980 MEAN 1,587 MAX 20,4000 MIN 286 CFSM 1.18 IN 16.06
WAT Yk 1961: TOTAL 487,070 MEAN 1,334 MAX 9,400 MIN 286 CFSM 1.00 IN 13.56

Note.--No gage~helght record Nov. 13 to Apr. 17.
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4-0400. Ontonagon River near Rockland, Mich.--Continued
DISCHARGE, IN CUBIC FEEF PER SECONO, WATER YEAR OCTOUBER 1961 TO SEPTEMBER 1962
LAY [ oCv. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JuLY AUG. SEPT.
1 703 770 690 540 580 640 22500 2,880 1,120 470 560 650
2 828 942 636 640 710 570 2,100 2,770 890 440 520 680
3 770 1,820 671 670 580 650 14800 1,610 892 420 612 640
4 610 1,970 897 740 650 660 1990 1+390 944 250 626 630
5 558 1,520 12230 750 640 680 24300 1.370 982 520 640 660
o 650 14350 1,010 750 610 640 3,730 1,820 14010 560 650 680
7 536 1,070 852 720 600 720 49330 1:820 952 720 510 670
8 588 772 581 760 630 690 3,420 14630 938 660 530 660
9 490 836 686 700 650 630 3,990 1,550 948 480 400 670
10 467 812 698 730 610 640 3,050 14480 722 560 440 734
11 565 708 T40 720 570 760 2,540 11400 950 570 480 1,180
14 507 733 680 710 610 700 2,350 12520 968 658 460 1,180
13 660 830 600 800 640 670 14990 43400 976 683 580 14100
is 702 802 720 770 510 720 2,040 59550 842 764 510 1,190
15 To4 746 680 830 590 850 11840 59430 783 597 540 12020
16 3o 820 520 870 600 740 1,780 3,790 767 424 550 700
17 797 731 740 700 700 740 2,870 2,620 680 670 580 706
18 592 T62 790 640 650 900 43600 29030 To4 549 460 730
19 626 560 760 760 540 850 44550 24120 874 632 360 T48
20 606 652 770 630 610 730 3,240 2,090 T65 658 490 696
21 596 726 870 720 630 660 3,570 1660 620 712 580 741
22 572 904 900 760 670 700 59310 2,140 516 564 500 513
23 039 622 830 810 670 920 5,070 39440 588 628 460 609
¢4 606 622 680 710 670 930 41400 43430 595 758 740 940
25 599 620 540 670 670 940 3,760 341660 749 650 630 1,090
20 600 703 640 620 680 1,050 24830 2,580 700 808 540 1,100
et 707 632 750 710 680 1,200 24410 11950 720 716 580 854
ey 606 566 T60 760 690 1,100 44080 11560 540 634 590 683
29 502 553 820 760  —m——ee 3,500 3,150 11450 560 685 620 694
3v 860 749 740 700( —————e 3,200 2,880 1,390 500 756 600 552
31 806 | —mmm—m 660 620 - 24850 ————-m 12310 —=——m 760 630 —————
TOTAL | 19,898 | 29,923 23,241 224270 174640| 31,230| 944470 74s840| 23,895| 19+056| 16,968 23,700
MEAN 64 86 750 718 630 1,007 3,149 2414 797 615 54 790
MAX 860 14970 1,230 870 710 3,500 5$310 54550 1,120 808 740 1,190
MIN 467 553 540 540 510 570 1,780 12310 500 250 360 513
LAL YR 1961z TUTAL 459,504 MEAN 12259  MAX 9,400 MIN 368 CFSM .94 IN 12.76
WAT YR 1962: TOTAL 393,131 MEAN 1,077  MAX 5,550  MIN 250 CFSM .80 IN 10.91
Note.-~No gage~height record Jan. 30 to Mar. 6, June 26 to July 10, Aug. 5 to Sept. 5.
DISCHARGEs IN CUBIC FEET PER SECUNDs WATER YEAR OCTOBER 1962 TD SEPTEMBER 1963
DAy oCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
i 698 14670 755 740 740 630 13,900 2,380 850 522 504 578
2 628 1,400 740 700 720 620 14,400 1800 760 530 464 566
3 658 19200 7006 720 720 640| 11,500 14470 406 477 472 381
“ 688 855 720 730 780 650 84300 1,230 554 627 480 394
5 800 976 784 720 760 630 59320 901 74 742 478 373
o 942 902 T72 700 790 640 32990 782 14370 711 452 373
7 898 1110 723 730 780 630 3,380 6480 1,280 665 468 369
) 719 1,510 047 750 780 640 24810 675 1,100 664 468 371
Kl 802 1320 412 800 800 650 24310 932 1,260 706 494 376
10 794 14150 570 790 760 630 1940 19280 14340 768 468 356
11 825 998 660 830 790 660 Ly 810 1,280 24870 666 568 359
1e nt 12050 730 790 770 670 1,670 11260 2,330 594 556 443
13 788 1,030 760 800 750 640 1,440 15140 2,070 620 590 325
14 640 1y140 800 800 740 670 12240 1,080 1,740 607 460 270
15 790 923 820 720 720 660 1,070 14260 1,480 676 412 268
lo 662 1,uL0 830 730 710 690 984 1050 1,240 628 485 404
17 713 1,200 850 730 670 730 963 932 932 659 561 405
18 690 14050 820 740 730 760 928 1,010 902 778 458 380
1y 572 899 740 T60 690 730 1,030 924 1,240 1,070 413 437
20 471 894 800 450 740 740 1,120 859 19620 804 %26 383
21 498 92¢ 820 500 640 750 14230 1,060 14440 476 422 345
22 648 854 810 580 690 760 1,050 1,880 11240 628 462 501
23 643 589 810 s70 600 900 976 14880 1,100 550 729 344
24 635 630 810 560 660 1,150 808 14520 880 512 515 409
25 747 709 820 720 630 1,600 810 15340 T24 268 380 403
26 741 709 750 780 640 2,300 842 1,710 688 195 368 397
21 722 804 730 780 650 1,800 848 1,460 704 195 5717 438
28 860 688 720 800 630 2,000 844 14380 682 192 424 339
29 920 784 720 780| —m———— 24500 1,240 1300 554 192 437 588
30 1300 662 700 760 ~ 7,500 25390 15140 566 271 519 440
3i 1,920 ~=—=—- 700 750| ——-=-=| 104300 ——-—- 880 —m———— 412 650| —~ee—e
TOTAL | 244129 29,698| 23,029 225310 20,080 444870| 915143 384475 344696| 17+405| 15,160( 12,015
MEAN 718 990 743 720 7t 1r447 3,038 14241 Le157 561 489 401
MAX 1,920 11670 850 830 800] 104300} 14,400 24380 2,870 1,070 729 588
MIN 471 589 412 450 600 620 808 675 406 192 368 268
CAL YR 1962: TOTAL 400,925 MEAN 1,098 MAX 5,550 MIN 250 CFSM .82 IN 11.12
#AT YR 19633 TOTAL 373,010 MEAN 1,022 MAX 14,400 MIN 192 CFSM .76 IN 10.36

Note.--No gage-height record Dec. 11 to Mar. 26.
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DISCHARGEy IN CUBIC FEEV PER SECUND,

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0400. Ontonagon River near Rockland, Mich.--Continued

WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

Day ocT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JULY AUG. SEPT.
1 w34 398 310 225 690 700 720 24190 1¢280 623 520 740
ra 495 555 338 28% 710 810 520 2,110 L2030 &3= 24400 781
3 500 442 349 295 680 740 720 1,720 832 754 19740 T42
4 380 578 351 230 700 840 560 1,680 T48 583 14100 820
5 410 514 524 260 730 940 U0 2,420 754 422 172 760
© 4b6 498 638 280 710 800 180 25,960 630 33« 585 802
7 439 394 455 420 100 780 900 24960 T84 55% 565 675
8 466 598 576 195 680 720 1» 300 2,120 862 549 476 14530
9 443 499 873 470 660 780 1,800 95100 660 3) 397 11640
[y 405 437 705 490 700 650 24500 T+330 1,060 669 408 le280
i1 433 562 482 440 670 620 3s500 59490 14000 585 505 19150
12 “24 650 533 530 690 800 11400 49940 8la 327 635 1,090
13 437 T2 623 640 670 850 16+ 500 49490 802 627 520 1,050
14 468 b4b 561 560 690 940 13,000 34480 670 607 502 880
b 544 500 470 560 640 800 79550 24670 874 457 532 892
i 364 414 520 580 560 760 69990 29250 820 475 “T6 142
17 449 527 460 600 690 700 8¢500 12970 778 551 604 545
is 419 609 500 610 720 600 59640 24000 868 444 534 425
i9 459 574 500 020 700 510 3,870 14920 954 39 490 376
20 “22 612 450 620 680 660 3,150 14470 748 59 440 290
el 490 575 600 680 660 660 31610 12170 772 527 608 230
22 426 711 440 770 690 600 3,730 1,080 796 43 618 236
23 542 930 520 750 680 680 23810 4,080 760 572 654 248
24 566 T02 660 740 690 810 2,180 13,800 766 464 a3t 302
25 61l 663 560 720 630 800 15740 84400 814 575 12540 380
26 636 513 670 720 680 720 15 500 65090 660 437 12400 369
27 706 527 500 720 640 740 14390 3,870 6C0 5097 15160 515
28 585 600 630 720 690 580 ky320 29410 620 487 832 635
29 598 607 450 700 &80 670 1,400 10650 645 437 31 700
30 577 517 560 680 ——— 160 1,910 Ly 660 660 427 748 630
31 570 ———— 580 680 wo—— 680 ——— 12470 ———— 453 748
TUTAL 154152 174130 169448 164790 19,810 22,700 :12:190] 110,950 244061 164295 24,077 214455
MEAN 489 571 531 542 683 732 3,740 34579 802 52 77 715
MAX 706 930 873 770 730 940 164500 13,800 1e280 154 29400 11640
MIN 364 394 310 195 630 510 520 1,080 600 327 397 230
CAL YR 1963: TOTAL 344,884 MEAN 945 MAX 144400 MIN 192 CFSM .T0 IN 9.57
WAT YR 19643 TOTAL 417,058 MEAN 1¢140  MAX 16,500 MIN 195 CFSM .85 IN 11.57
Note.~-No gage-helght record Dec. 15 to Apr. 11.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1964 TO SEPTEMBER 1965
DAy ocT. NOVe DEC. JANe FEB. —‘ MAR. APR . MAY JUNE JuLy AUG. SEPT.
L 605 480 780 880 760 620 570 4,950 1,810 15057 603 410
2 425 525 820 920 800 630 580 45200 3,280 885 560 650
3 425 492 700 880 780 660 590 34410 24550 812 550 550
“ 575 570 820 860 760 700 620 24950 14980 663 510 450
Y 414 655 800 1,000 760 730 760 2,540 12620 187 450 360
6 317 868 840 920 760 760 750 21440 1+510 783 650 390
ki 320 862 950 840 680 a00 1r200 5,060 1,370 ns 919 400
8 290 6l5 980 870 680 860 1,500 9,020 1,390 632 781 410
9 432 450 960 850 700 860 24500 11,400 12320 884% 636 380
10 555 453 1,000 800 700 830 35500 105000 1,140 B854 500 380
ii 525 492 1,150 820 700 820 59500 82000 818 147 430 360
12 520 14850 1,200 820 660 800 74000 65010 864 647 460 350
13 511 49080 1,200 800 640 750 5+ 000 49240 817 697 440 370
1s 650 29620 1,200 760 640 800 79520 3si30 781 520 4560 400
15 460 1620 1,150 T40 670 720 82630 3¢410 662 420 550 502
1o 450 19310 is100 750 650 130 84380 7:990 646 5C¢0 400 529
17 439 11160 1+000 760 650 680 Te440 TeT60 695 649 410 971
18 439 968 960 770 640 710 74820 64770 678 625 580 15040
19 560 922 900 800 640 620 Te780 55130 681 659 560 1¢190
20 590 700 960 800 730 560 74730 35900 734 480 400 916
21 466 436 15050 800 820 710 8+430 29880 699 440 380 806
22 530 665 1,000 800 760 610 94020 25530 726 477 300 1lv180
3 856 754 900 780 730 620 11,000 24270 831 48 290 14010
24 778 844 960 780 640 590 8,820 2,050 820 489 550 869
25 742 940 950 780 570 600 72760 12950 777 %20 520 767
20 690 947 950 760 630 590 61400 15430 754 430 360 600
27 645 790 900 800 600 570 6¢080 1e270 798 “60 500 240
<y 650 826 900 710 540 560 49820 14330 1,330 410 714 280
<9 575 796 870 700} =——-- 560 52230 1,320 1,290 “20 430 350
30 550 800 880 740 ——— 580 5,780 19270 is190 480 520 851
31 “92 —_—— 200 720 —— 530 ———— 14190 ——— 580 400
TuTaL 16476 294490 29,730 255070 195290 215160| 158,710{ 131,800 34,561 19,076 15,813 174961
NEAN 531 983 959 809 68 683 59290 49252 15152 61% 510 599
MAX 856 44080 1,200 1,000 820 860 114000 11,400 34280 1,052 919 1+190
MIN 290 436 T00 700 540 530 570 19190 646 410 290 240
LAL YK 19643 TOTAL 4445024 MEAN 12213 MAX 16,500 MIN 195 CFSM .91 IN 12.37
WAT YR 1965: TOTAL 519,137 MEAN 19422 MAX 11400 MIN 240 CFSM 1.06 IN 14.41

Note.--No gage-height record Dec. 22 to Apr. 5, Sept. 26-29.
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4-0405. Sturgeon River near Sidnaw, Mich.

Location (revised).--Lat 46°35'03", long 88°34'33", in NELSE{ sec.5, T.48 N., R.34 Y., on right
bank 30 It downstream from highway bridge, 3 miles downstream fl"G{l Rock River, 3z miles
northwest of Covington, 6% miles upstream from Perch River, and 83 miles northeast of Sidnaw,

and at mile 71.

Dralnage area.--171 sq mi.

Records available.--October 1912 to September 1915, April 1943 to September 1965. Monthly
dlscharge only for some perlods, published in WSP 1307.

Gage.--Water-stage recorder. Datum of gage 1is 1,214.40 ft above mean sea level, datum of 1929.
ctober 1912 to September 1915, staff gage at site 200 ft upstream at different datum. Apr. 2,
1943, to Oct. 1, 1946, chain and staff gages at old timber bridge 20 ft upstream at present
datum.

Average discharge.--25 years, 202 cfs.

Extremes. --Maximum and minimum discharges for the water years 1961-65 are contained in the fol-
Towing table:

Maximum Minimum
Water
Discharge Gage helght Discharge Gage helght
year Date (cfs) feet) Date (cfs) Creet)
1961 Apr. 22, 1961 2,080 8.63 | Sept. 1, 2, 1961 a 6.0 -
1962 Apr. 26, 1962 1,330 7.48 | Aug. 22, 23, 1962 8,7 .47
1963 Apr. 4, 1983 2,460 9,15 | Aug. 10, 11, 1963 8.4 3.41
1964 Apr. 18, 1964 2,180 8.77 [ Oct., 1-3, 1963 11 b 3.49
1965 May 9, 1985 2,840 9.63 | Aug. 24, 25, 1965 7.1 3.45

a Minimum daily.
b Occurred July 24, 1964.

1912-15, 1943-65: Maximum discharge, 4,630 cf's Apr. 24, 1960 {gage height, 11.63 ft);
minimum, 4.6 cfs Oct. 8, 1948 (gage height, 3.47 ft).

Remarks.--Records good except those for winter periods, which are fair.
Revisions,--WSP 1507: Drainage area.

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1960 TO SEPTEMBER 1961

DAY OCT. NGV, DEC. JAN. FEB. MAR. APR o MAY JUNE JULY AUG. SEPT.
1 65 367 135 59 40 52 410 498 128 36 51 640
2 60 447 130 59 39 52 370 485 123 33 “9 6.0
3 54 423 125 59 39 51 346 477 i20 32 43 6e5
4 51 371 120 59 39 51 339 494 il4 28 40 645
5 52 302 202 59 39 50 346 456 101 24 39 8.2
b 45 256 283 59 40 50 363 429 89 21 52 8e2
7 41 224 240 58 40 50 353 523 81 20 56 84
8 38 206 210 58 41 50 346 al5 73 18 50 8.2
9 36 197 180 58 41 51 380 1,000 67 15 40 Te9
10 34 181 150 58 41 51 417 g2l 65 15 36 T.9
i1 32 166 135 57 40 51 469 760 61 14 31 9.9
12 30 154 120 57 40 52 558 612 61 17 28 15
13 4“3 145 115 51 40 52 558 4938 71 18 21 36
14 53 141 110 56 40 52 590 626 67 19 21 46
15 46 160 100 56 40 52 738 855 61 21 19 56
lo 46 270 96 55 39 51 835 14060 59 25 15 54
i7 45 312 92 54 39 51 1,030 921 51 23 13 45
18 42 276 a7 53 40 51 998 188 44 29 11 7
19 42 226 83 52 41 50 1,050 670 39 32 11 30
20 “2 194 kel 52 44 50 1;210 662 34 36 10 26
<41 41 179 75 51 47 50 14620 464 32 43 8.7 21
22 41 166 72 50 50 50 2,020 395 30 39 8.4 18
23 48 146 68 “9 54 50 1,840 339 28 45 T.9 19
4 53 139 66 48 55 52 1e480 296 29 63 Teb6 18
25 61 122 64 47 56 60 1,140 253 46 98 T.3 16
26 T2 118 62 46 130 916 233 45 106 7.0 15
27 84 109 61 45 350 774 212 43 107 T.0 15
28 89 105 60 44 650 693 191 42 92 6.8 14
29 85 115 60 42 560 621 172 45 78 be8 15
30 78 125 59 4l 500 554 154 4l 6T 6.5 16
31 125 ~—e—e—- 59 40 456 ———=—= 137 === 59 6e2| =
TUTAL 1s674 64342 34498 1,638 39928 234364 165396 1,890 19273 Thoe2 5954
MEAN 5440 211 113 5248 127 779 529 63.0 4lal 23.1 19.9
MAX 125 “47 283 59 650 2,020 1,060 iz28 107 56 56
MIN 30 105 59 40 50 339 137 28 14 6.2 6.0
LFSH 32 1.24 66 o31 oT4 4.55 3.09 37 .24 ola 12
INe 36 1.38 -76 36 +85 5.08 3.57 4l «28 sl6 .13
LAL YR 1960: TOTAL 962559 MEAN 264 MAX 44420 MIN 16 CFSM 1.54 IN 21.00

WAT YR 1961: TOTAL 624540.9 MEAN 171 MAX 2,020 MIN 6.0 CFSM 1.00 IN 13.60




96 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-0405. Sturgeon River near Sidnaw, Mich.--Continued
DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962
vAY ucT. NOV. UEC. JAN. FEB. MAR. I APR. ’ MAY JUNE JuLy AUG. SEPT.
1 77 152 88 62 32 44 253 890 186 46 23 32
2 1z 170 85 60 32 44 228 765 174 39 20 30
3 114 384 86 60 32 44 230 662 164 36 18 30
« 95 380 146 58 33 44 182 558 156 33 19 33
5 79 343 202 58 33 44 204 506 228 30 26 42
6 65 290 236 56 32 4“4 302 519 236 28 28 36
7 56 242 191 56 32 44 395 485 189 28 22 32
4 51 202 174 54 32 44 313 444 154 28 i8 29
9 39 186 150 52 31 43 410 421 128 27 15 32
10 36 les 130 52 31 43 373 387 195 26 15 58
il 33 156 120 52 32 43 320 349 214 29 16 164
12 36 Lot 110 50 32 43 306 326 217 27 15 191
i3 44 176 105 49 33 43 283 450 202 24 17 214
14 94 182 100 48 34 43 283 544 174 21 15 268
15 w1 112 100 47 35 43 253 519 134 19 15 212
16 90 160 96 46 36 o4 250 456 110 17 15 168
17 [ 160 92 45 37 46 302 373 95 16 14 145
13 71 146 88 44 39 49 502 302 96 14 12 128
19 64 125 84 43 40 52 634 363 109 14 11 122
20 64 125 82 “2 42 56 57 370 + 104 18 11 143
el 61 15 80 41 43 58 675 336 95 24 10 150
22 56 112 78 40 43 60 1,070 319 85 23 9.0 132
23 73 114 76 39 44 60 12260 391 76 26 19 118
24 100 109 T4 38 45 59 15230 433 83 26 40 158
25 100 104 T4 37 45 60 12260 456 109 47 35 283
<6 95 102 72 36 65 1,310 425 109 50 30 293
T 88 96 70 35 82 15250 356 92 43 28 253
28 90 98 70 34 127 12270 286 81 36 26 212
29 110 88 68 33 247 14190 244 71 31 25 184
30 172 90 66 33 283 1,000 228 56 27 25 150
3 174 ———me 64 32| - 256 -—-—- 204) - 26 26 ———
TUTAL 24522 5,111 34257 1,432 14033 2,257 184180 13,367 49122 879 618.0 49042
MEAN 8le4 170 105 4622 36.9 72.8 606 431 137 28.4 19.9 135
MAX 174 384 236 62 45 283 12310 890 236 50 40 293
Mln 33 88 64 32 31 43 182 204 56 14 9.0 29
CEam .48 1,00 .61 .27 .22 .43 3.54 2.52 <80 .17 .12 .79
INe 55 1.11 .71 .31 .22 .49 3.95 2.91 .90 .19 .13 .88
LAL YR 19613 TOTAL 614916.9 MEAN 170 MAX 2,020 MIN 6.0 ,  CESM .99 IN 13.47
WAT YK 19623 TOTAL 56,820.0 MEAN 156 MAX 1,310  MIN 9.0 | CFSM .91 IN 12.36
DISCHAKGEs IN CUBIC FEET PER SECOND, WATER YEAR DCTUBER 1962 TD SEPTEMBER 1973
LAY ucT. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JULY AUG. SEPT.
1 125 234 145 70 37 30 830 562 143 52 12 1L
2z 109 213 178 70 36 30 15560 504 127 44 12 11
3 99 182 206 70 36 30 2+ 140 420 it 38 11 14
4 107 163 221 70 35 30 2,220 370 101 34 1L 15
5 111 156 239 70 35 30 1,850 319 91 31 10 15
6 112 145 220 70 34 30 1,770 276 131 30 10 14
7 109 165 210 72 34 30 12300 250 147 28 10 16
b 104 178 190 73 33 30 1,000 245 163 25 9.2 18
3 94 107 165 72 33 30 800 253 223 23 9.2 19
10 87 152 145 12 33 30 700 247 340 21 8.8 19
11 84 139 135 72 32 30 600 234 576 20 9.2 16
12 84 135 125 72 32 30 500 216 621 19 9.2 17
13 51 131 115 71 32 30 450 203 621 18 13 19
14 78 127 110 10 31 31 400 203 644 17 13 16
15 73 127 105 67 31 31 400 201 554 18 11 14
1o 72 171 100 65 31 32 450 191 448 18 13 14
17 61 19 98 63 31 35 520 176 349 16 24 13
18 55 185 9% 60 30 37 580 169 273 17 23 15
19 53 163 90 58 30 40 620 160 290 24 23 17
<0 49 147 88 56 30 45 550 149 370 31 20 17
el 47 140 85 54 30 50 480 167 355 27 16 15
22 46 135 82 s1 30 56 400 176 293 26 14 14
23 55 130 79 49 30 62 337 176 226 24 12 13
24 61 120 77 47 30 68 296 171 180 21 12 13
25 70 115 75 45 30 78 264 310 143 18 i1 12
26 73 109 73 a4 30 90 245 270 116 15 10 1
27 75 11 72 42 30 110 236 23} 94 14 11 11
28 86 109 n 40 30 130 226 201 82 12 14 10
29 87 i1 70 39| ———me- 189 270 182 68 12 14 11
30 114 121 70 38| —m——e- 346 524 163 60 11 14 12
3t 203 | ———e—e 70 38 - 492 ——=—- 145 ————n 11 13 ——————
TOTAL 24664 49475 3,803 1,850 896 2,312| 22,518 74540 72940 715 40246 432
MEAN 85.9 149 123 59.7 32.0 T4e6 151 243 265 234 13.0 144
MAX 203 234 239 73 37 492 2,220 562 644 52 24 19
HInN 46 109 70 38 30 30 226 145 60 11 8.8 10
LhaM «50 .87 .72 .35 .19 44 4439 1.42 1.55 .13 <08 .08
IN. .58 .97 .83 <40 .19 <50 4.90 l.64 1.73 .16 «09 <09
CaL YR 19623 TUTAL 564872.0 MEAN 156 MAX 14310 MIN 9.0 CFSM .91 IN 12.37
WAT TR 1463: TOTAL 555547.6 MEAN 152 MAX 2,220 MIN 8.8 CFSM .89 IN 12.08




STREAMS TRIBUTARY TO LAKE SUPERIOR 97
4-0405. Sturgeon River near Sidnaw, Mich.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER Y:AR OCTUBER 1963 TO SEPTEMBLR 1964
vay ucT. NOV. 0EC. JAN. FEB. MAR. APR. MAY JUNE JuLY SEPT.
1 i1 22 110 40 37 36 40 500 206 51 18
2 11 25 94 40 37 40 460 178 47 68
3 12 27 86 39 37 38 41 416 154 42 65
4 12 29 80 37 37 42 432 135 38 167
5 13 30 75 36 37 43 488 120 33 223
6 13 31 74 35 36 48 440 105 30 176
7 16 31 74 34 36 60 373 105 28 137
8 14 32 82 33 36 80 325 101 31 196
9 14 37 100 32 36 120 540 114 32 239
10 14 47 100 32 36 130 644 338 36 226
11 14 53 98 32 35 200 554 352 35 185
12 14 sT 92 32z 35 688 5712 305 30 149
13 14 65 86 32 35 1,260 698 247 25 120
14 14 81 80 32 35 1,660 621 206 25 96
1> 14 78 75 32 35 1,410 512 171 22 79
16 14 73 10 32 34 “o 15410 410 141 21 65
17 14 81 66 33 34 15840 343 121 20 57
18 16 105 64 33 34 44 2,100 302 171 20 52
19 16 112 60 34 36 1,810 290 206 18 50
2 16 104 58 35 34 11440 259 176 17 48
el 15 121 56 36 34 14190 226 141 16 52
22 15 160 54 36 36 1,210 196 112 14 55
¢3 i6 305 53 35 35 40 1,150 226 101 12 73
24 i6 328 52 35 35 40 954 1,030 123 19 191
25 20 287 En 34 35 783 15090 156 112 287
20 22 221 50 34 680 905 141 185 234
2r 20 187 47 35 594 675 ile 189 203
8 19 165 45 35 562 500 91 337 199
29 21 140 44 36 558 379 74 334 185
30 21 120 42 36 540 305 61 264 158
31 21| —memee 40 3 — 247 -~ 185 ———
TuTAL 482 3,156 2,158 1,073 1,023 1,373| 22,683| 14,958] 4,818 2,268 45113
MEAN 15.5 105 69.6 34.6 35.3 756 483 161 73.2 137
MAX 22 328 10 40 37 2,100( 1,090 388 337 287
MiN i 22 40 32 34 40 196 61 12 48
CFSH .09 .61 .4l .20 .21 4.42 2.82 .94 .43 «80
IN. .10 .69 .7 .23 .22 4.93 3.25 1.05 49 .89
CAL YR 1963z TUTAL 50,399.6 MEAN 138 MAX 2,220  MIN 8.8 CFSM .81 IN 10.96
WAT YR 19642 TOTAL 60,915 MEAN 166 MAX 2,100  MIN il CFSM .97 IN 13.25
ULSCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
DAY ocT. NOV. VEC. JAN. FEB. | AR APR« May JUNE JuLy SEPT.
1 141 109 104 13 65 62| 29210 239 86 22
2 127 102 104 74 65 64| 24300 250 74 21
3 114 97 102 75 65 66| 24290 236 66 19
4 1 96 102 14 64 70| 2,100 213 62 16
5 107 9% 100 72 64 75 1¢760 196 87 16
° 104 96 100 70 64 90| 1330 206 105 16
7 101 93 98 68 64 110| 1,380 213 88 14
8 109 90 98 60 64 140| 2,030 208 72 15
9 143 87 9% o4 64 200 2,770 213 68 14
Lu 156 84 96 62 65 340 2,380 199 63 14
11 163 Lo7 96 61 66 402| 1,880 176 57 14
12 176 190 96 60 66 528 19440 147 45 15
13 196 316 96 60 o7 492 1,080 127 42 17
14 191 310 94 60 o7 512 830 109 40 26
15 n 276 94 6l o8 [ 716 96 36 41
Lo 147 245 92 ot 68 639 1,090 86 32 58
17 131 226 90 62 08 590 1,380 77 28 118
18 a1 196 90 62 70 612 1,250 69 27 165
19 18 17% 88 62 68 670 921 63 24 163
20 112 152 86 62 65 Ti6 711 56 22 182
21 116 151 84 62 60 835 512 56 19 182
22z 160 125 82 62 55 926 472 53 19 182
23 196 121 80 63 52 15120 396 57 18 163
24 196 118 80 63 50 1,090 349 56 18 139
25 185 120 T8 63 48 15100 313 52 16 123
20 178 112 76 64 o7 53 1,130 287 46 15 104
27 lo7 11 76 64 47 15320 267 42 14 91
28 154 110 74 o4 47 1,170 267 87 i3 91
29 139 108 72 64| ——-——e 1380 284 99 12 99
30 129 106 70 65| ————m 14910 204 101 12 118
31 16| ———-m 72 65| —————e ——— 245| ~————m 12 —
TOTAL 44475 4:304| 2,760 2,008 1,723 1,733 19,009 35,564 3,828 14292 2,258
MEAN 144 143 89.2 64.8 61.5 634| 1,147 128 4l.7 75.3
HAX 196 316 104 75 70 60| 1,910 2,770 250 105 182
MIN 101 84 70 60 47 62 245 42 12 14
CFsM .84 84 .52 .38 .36 3.71 6.71 .75 .24 44
IN. 97 94 .60 “44 .37 4.13 7.73 .83 .28 49
CAL YR 1964: TOTAL 66,666 MEAN 182 MAX 2,100  MIN 12 CFSM 1.07  IN 14.50
WAT YR 1965: TOTAL 79,541.8 MEAN 218 MAX 2,770  MIN 1.4 CFSM 1.27  IN 17.30
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Location (revised).--Lat 46°43'35", long 88
—1n powerhouse of Upper Peninsula Power Co.

STREAMS TRIBUTARY TO LAKE SUPERIOR

4-0415. Sturgeon River near Alston, Mich.

5 miles southeast of Alston, and at mile 45.
Drainage area.--346 sq mi.

Records available.--February 1932 to June 1941, October 1942 to September 1965.

only ror some periods, published in WSP 1307.

Gage.--Digital water-stage recorder.
evels by Corps of Engineers).

Prior to Oct. 1, 1963,
site at datum 40.00 ft lower, and Oct. 1, 1963, to June

Average discharge.--31 years {1932-40, 1942-65), 410 cfs.

°39143", 1in sec.15, T.50 N., R.35 W., on right bank
at Px'-icke%%%Dam, 4 miles upstream fror Clear Creek,

Morthly discharge

Datum of gage is 710.3 ft above mean tide at Few York City
aphlc water-stage recorder at present
0, 1964, at present datum.

Extremes.--Maximum and minimum discharges for the water years 1960-65 are contalned in the fol-
Towing table:

Maximum Minimum

Water

Discharge QGage height Discharge Gage height

year Date teta) o rent) Date (efs) Peet)

1961 Apr. 22, 1961 2,840 48.67 | Many days 15 -
1962 Apr. 22, 1962 2,070 47,71 July 8, 1962 7.0 -
1963 Apr. 2, 19863 3,110 48.99 | Many days 7.0 -
1964 Apr. 14, 1964 4,720 9,63 | Dec., 1, 1963 7.0 -
1965 May 10, 1965 4,480 9.73 | Aug. 1, 1965 7.5 -

Remarks.--Records good except those below 20 cfs, which are poor.

1932-41, 1942-85:

Maximum discharge, 7,360 cfs
then in use); minimum daily, 1.0 efs Aug. 14-19, 1960.

Apr. 24, 1960 (gage height, 55.09 ft, datum

Flow regulated by power plant at

station.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTUBER 1960 TD SEPTEMBER 1961
oay acT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT.
1 265 492 242 15 202 342 605 900 468 15 352 158
2 15 590 294 103 194 368 605 844 466 15 223 107
3 21 769 292 230 200 581 605 850 457 353 162 15
4 254 605 15 232 15 571 610 828 106 15 43 15
5 156 640 355 220 15 15 620 834 368 283 324 126
® 180 619 490 218 208 259 707 730 456 180 15 123
7 210 468 605 101 200 256 861 803 436 1€0 295 89
3 106 462 503 15 ilo 250 696 10560 340 15 220 48
9 15 468 600 218 178 343 630 1,730 163 15 88 156
10 231 462 281 206 200 296 630 15650 15 182 86 15
1 214 426 15 213 15 158 711 1,070 15 181 153 224
12 126 287 393 214 15 15 1,030 1,230 253 183 15 120
13 222 119 334 210 208 299 1,090 844 171 174 110 201
14 290 366 246 107 209 298 978 15130 266 140 218 152
15 9L 471 327 15 211 279 1,180 1,820 252 15 265 153
16 15 459 349 357 212 349 1,490 2,120 2517 15 156 222
17 208 466 15 305 114 349 1,760 14570 16 213 160 15
i8 199 5712 15 211 162 232 1,590 14410 15 182 212 131
19 213 512 368 215 15 15 1,480 14120 334 176 5 130
20 206 400 218 213 165 305 15640 12120 244 183 15 165
21 218 355 277 158 186 306 2,050 826 149 215 148 130
22 90 576 323 15 232 285 24500 729 146 172 144 191
23 15 572 374 112 129 214 2,500 640 206 15 153 131
24 291 15 213 89 148 200 2,280 625 15 329 121 15
25 210 355 15 181 162 155 1,830 625 15 288 118 164
26 199 202 5 163 111 216 14420 625 231 289 86 162
21 210 200 251 160 275 321 10270 605 183 295 15 152
28 356 300 222 15 186 907 1,190 189 181 287 125 170
29 87 520 236 15| mm——ee 11180 12030 363 176 184 124 171
30 15 558 317 190] w—==—m 938 966 296 274 180 127 15
31 381 | e 132 177 =—eeee 803 ———-- 45T  aeemme 363 ue -
TOTAL 5,619 13,366 8,392 49953 49277| 114105] 364554 30,143 6,674 52312 49407 31666
HEAN 18 446 271 160 153 358 12218 972 222 171 142 122
HaX ELTY 769 605 357 275 1,180 24500{ 24120 468 363 352 224
MIN 15 15 15 15 15 15 605 189 15 15 15 15
CFSM .52 1.29 .78 46 44 1.04 3.52 2.81 .64 «50 -4l .35
1N, «60 leted «90 .53 <46 1.19 3.93 3.24 .72 57 .47 .39
CAL YR 1960: FUTAL 186,987.0 MEAN 511 MAX 6,820  MIN 1.0 CFSN l.48 IN 20.10
WAT YR 19612 TOTAL 1345468 MEAN 368 MAX 24500  MIN 15 CFSM 1.06 1IN 14.45
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WATER YEAR OCTUBER 1961 TO SEPTEMBER 1962

99

DAY ocT. NOV. DEC. 1 JAN. FEB. MAR. APR. MAY JUNE JuLY AUG. SEPT.
i 253 458 321 88 125 198 590 1,370 625 8.7 106 150
p 175 417 il 337 227 188 586| 1,230 375 134 200 11
3 177 483 12 339 150 143 576 978 12 43 294 11
4 321 691 356 338 10 10 572 910 397 150 154 216
5 321 70| 386 248 230 229 572 910| 586 123 12 204
o 316 625 486 159 225 231 572 1,040 586 268 155 156
7 13 534| 429 9.4 115 230 576 974 395 149 156 156
[ 12 399 377 232 116 218 581 719| 405 7.0 160 157
9 329 509 259 243 194 190 586 883 S64 256 156 12
i0 300 38l 101 238 10 156 689 719 14 210 117 245
i1 226 285 392 166 111 11 757 630 398 174 12 240
12 ile 190| 381 122 231 238 600 630] 404 90 12 327
13 309 383 340 313 236 221 615 980| 586 12 156 373
14 106 489 236 10 120 217 615| 1,470 586 322 158 581
i5 14 381 253 239 121 223 615 1,120 397 12 159 470
16 248 406 162 259 230 204 610 709 394 159 152 206
17 255 343 8.0 174 165 208 610 620 10 259 152 385
18 57 250 354 178 11 10 6i0 625 397 158 157 308
19 247 94 329 159 230 246 743 16| 397 114 12 207
20 233 362] 350 290 238 258 887 851 399 134 157 382
21 15 477{ 358 9.4 156 376 si6 635 109 157 155 306
2¢ 14 352 356 262 138 38l 15500 635 392 12 155 210
23 228 21z 210 132 166 359 1,980 749 368 155 174 193
24 319 240 8.0| 255 83 269 1,740 944 9.4 157 287 380
25 253 59 90 178 90 10 1,690 94| 374 244 134 461
26 336 183 338 164 176 254 1,770 829 358 155 12 400
27 290 390| 327 242 163 358 1,870 719 352 196 205 586
28 148 323 230 10 175 374 1,910 625 329 155 154 570
29 225 245 335 253 —— 581 is710 625 319 13 160 184
30 344 249 165 233 - 586 1,590 620 295 256 157 270
s 348 | ~~——- S.4| 240 e 590| ———-— 625 —-——-—| 154 155| ———=-
TOTAL 69752| 11,270| 8+119.4] 6+119.8 41248 T9827| 299238| 26+074|10s83244| 414367 49385 84357
MEAN 218 376 262 197 152 252 975 841 361 143 141 279
MAX 348 740 486 339 238 590 1,960 1,470 625 322 294 586
MIN 12 59 8,0 9.4 10 10 572 620 9.4 7.0 12 1
CFsn w63 1.09 .76 .57 44 .73 2.82 2.43 1.04 .41 w4l .81
In. .73 1.21 .87 “66 .46 .84 3.14 2.80 1.16 «48 47 -90
CAL YR 19612 TOTAL 133,232.4  MEAN 365 MAX 20500  MIN 8.0 CFSM 1.06  IN 14432
WAT YR 1962: TUTAL 127,659.3  MEAN 350 MAX 1,980  MIN 7.0 CFSM 1.01  IN 13.72
DESCHARGE: IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1962 TO SEPTEMBER 1963
vaY ocT. NOV. DEC. JAN. FEB. MAR, APR. MAY JUNE JULY AUG. SEPT.
1 368 380| 300 155 %4 156 1,880 831 306 256 62 8.0
2 266 468 10 272 149 154 24710 844 232 261 101 8.0
3 166 446 356 232 12 12 2,960 680 396 212 102 92
4 162 156 378 261 148 164 24900 610 382| 217 7.5 78
5 344 397 452 154 150 149 24530 474 208 234 219 148
6 326 534 376 10 150 148 1.920 512 272{ 224 168 156
7 12 242 383 274 128 150 1,660 574 38| 226 203 150
8 378 338| 453 272 195 148 14420 467 318 358 78 7.5
s 272 388 10 225 161 149 14240 470 184 563 128 160
10 186 306 374 188 10 i1 954 470 e52] 430 162 156
11 232 198 3ie 182 147 162 828 334| 1,240 278 8.7 154
12 3le 384 274 150 182 162 740 330] 1,100 170 204 162
13 300 390 275 9.4 183 146 645 512 1,280 76 Z00 164
14 1l 364 282 256 184 148 680 508 1,000 34 196 160
15 286 336| 277 218 150 150 600 388 14040 45 158 7.5
16 223 322 10 216 150 150 600 290 806 46 158 110
17 233 304| 292 170 i2 94 600 329 685 44 80 104
18 ‘227 206| 270 168 152 146 600 213 610 44 8.0 104
19 240 397| 296 379 149 212 600 229 505 45 196 118
20 232 381 274 9.4 167 213 605 412 605 7.0] 190 114
21 11 390| 272 170 148 214 649 578 505 7.0 154 1.5
22 280 24| 274 170 150 208 680 298 545 122 156 290
23 236 312 8.0 157 162 148 600 284 518 38 146 78
24 234 162 297 160 11 11 590 338 554 36 158 80
2 232 9% 10 147 167 204 595 286 488 8.0 9.4 81
26 244 384 246 147 180 238 595 310 390 48 154 78
o 11 343 2712 12 160 294 390 421 260 7.5 174 100
28 11 331 272 164 156 370 102 605 244 7.0 80 8.7
29 284 293 223 150 e 586 378 590 258 7.0 118 26l
30 304 290 9.4 147 —— 581 830 14 14 7.0 80 53
31 316 ~——m-- 301 148 — 888 —_— 300 -—-—= 48 240 ————
TOTAL 60943 99842| 74842.4| 5¢352.8 34857| 6948l.4| 32,081] 13:561| 164175| 4,231.5| 4,098.6| 3.194.2
MEAN 224 328 253 173 138 209 14069 437 539 137 132 107
MAX 378 534 453 319 195 888 25960 844 1,280 563 240 290
MIN 11 96 8.0 Suk 10 et 102 14 14 7.0 7.5 7.5
CESH .65 .95 .73 .50 -40 <60 3.09 1.26 1.56 .39 .38 «31
INe .75 1.06 .84 .58 4L .70 3.45 1.46 1.74 .45 <44 .34
CAL YR 19623 TOTAL 126,145.3 MEAN 346 MAX 1,980  MIN 7.0 CFSH 1.00  IN 13.56
WAT YR 1963t TOTAL 113,663.9  MEAN 311 MAX 2,960  MIN 7.0 CFSM .90 N 12.22
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4-0415. Sturgeon River near Alston, Mich.--Continued

DISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1963 TO SEPTEMBER 19€4

vAY ocT. NDV. DEC. JAN. FEB. MAR, APR . MAY JUNE JULY AUG. SEPT.
1 84 141 7.0 9.6 77 10 234 785 380 251 305 369
¢ 84 140 308 176 10 202 184 835 380 272 13 361
3 79 9.0 159 172 142 218 152 625 370 220 406 304
4 164 164 158 80 142 314 140 630| 370 51 252 209
5 85 164 260 288 117 184 10 815 360 11 254 192
s 9.6 90 276 134 156 188 232 845 312 118 253 12
7 162 157 10 270 152 10 282 730 9.0 217 197 103
3 161 160 10 156 78 10 288 630| 399 196 175 423
9 156 306 300 151 9.0 204 227 870 293 197 13 373
10 158 9.0/ 300 i50 252 38 270| 1,090 a70 198 203 420
kL 162 198 250 154 180 318 348 945 434 118 201 427
12 67 146 300 9.0 182 316 380 1,040 592 12 203 199
13 9.6 254 ato 150 142 313 1,930 L1450 414 199 199 ¥
14 160 231 200 152 158 318 3,390 1,150 390 199 201 274
15 166 164 160 106 76 10 1,920 810 384 199 168 295
le 148 158 170 162 9.6 380 1,800 820 394 197 12 354
17 50 9.0 170 147 178 545 2,230 700 330 193 192 139
18 88 183 180 147 204 350 24570 640 330 12 201 196
19 88 228 200 9.6 224 354 2,460 40| 340 11 217 12
20 9.6 302 160 143 214 353 14910 400| 280 192 125 13
21 165 299 220 126 204 282 19640 580 9.0 195 257 308
22 167 291 10 167 46 10 14540 585 410 180 178 211
23 i68 292 170 172 io0 354 1,480 400! 400 198 12 198
24 166 198 150 184 146 234 14300 575 320 192 328 200
25 246 590 10 159 184 241 1,020 1,220 310 123 335 EXE]
26 9.6| 580 300 10 186 147 978 1,380 310 12 411 373
27 202 348 174 187 191 152 m 1,070 100 198 %07 192
28 89 T.4 178 182 181 154 830 885 9.0 308 293 425
29 160 381 10 182 10 10 860 580 350 405 417 400
30 162 590 294 184 ——— 146 860 635/ 300 591 12 306
31 160 ———-| 288 186 - 82| ————-- 480 -—-- 431 419  —————m
TUTAL | 31785.4 | 61789.4| 5:698.0) 41505.2| 3586046 69727| 32,236| 24,940| 9,649.0 50846 64859 7,733
MEAN 122 226 184 145 133 217 1,075 805 322 189 221 258
MAX 246 590 310 284 252 565| 3,390 1,450 592 591 419 427
MiN 9.6 Tes 7.0 9.0 9.0 10 10 400 9.0 11 12 12
CFSM .35 .65 .53 42 .38 .63 3.11 2.33 .93 .55 .64 .74
in. .41 o3 .61 <48 prs .72 3.46 2.68 1.04 .63 .74 .83
CAL YR 19633 TOTAL 105,309.3 MEAN 289 MAX 2,960  MIN 7.0 CFSM .83 1IN 1l.32
WAT YR 1964: TOTAL 118,628.6 MEAN 324 MAX 39390  MIN 7.0 CFSN .94 IN 12.75
DISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TD SEPTEMBER 1965
vAY ocv. NOV. DEC. JAN. FEB. MAR. APR . MAY JUNE JULY AUG. SEPT.
1 280 10 289 124 222 190 158 2,930 613 181 7.5 143
2 282 223 189 287 185 237 254 3,000 02| 256 83 143
3 290 193 192 9.6 180 10 251 2,940 604 371 83 145
s 35 203 290 290 175 165 9.0| 2,680 595 8.9 105 224
5 355 194 113 233 170 165 256 2,310 595 24 109 7.8
° 217 222 11 164 160 161 256 14670 396 184 221 7.8
7 225 117 319 286 10 10 255 14910 391 184 129 145
8 225 115 354 188 180 183 346 24930 401 307 8.6 113
9 355 222 264 164 180 284 371 4¢110 406 306 245 160
10 197 299 263 11 155 284 371 34650 551 231 245 160
11 17| 2s3 204 290 250 282 406 2,890 375 30 131 7.8
12 359 350 268 289 170 276 595 24090 384 184 178 7.8
13 356 430 9.6 189 161 85 849 1,680 334 177 129 203
14 299 633 342 188 9.3 9.6 941 1,460 380 163 121 180
15 375 634 291 192 260 162 14120 12250 143 186 9.6 163
16 297 404 289 188 162 160 1,290 24130 239 165 150 163
17 372 402 291 10 162 159 1,110 24240 177 161 107 212
18 10 431 267 337 260 164 1,170 2,250 174 11 i 287
19 365( 393 89 288 265 161 1,260 1,350 153 186 113 284
20 296 298 10 247 165 259 12360 1,280 80| 159 165 426
21 374 191 290 189 9.6 9.7 14480 1,100 368 160 115 434
22 305 9.7| 291 263 155 378 14770 T36 266| 158 9.0 430
o3 303 370 192 187 184 284 2,020 830 178{ 205 148 430
24 224 364 393 10 195 376 1,980 658 249 179 145 2717
25 228 410 9.8 187 190 379 14800 589 179 157 113 284
20 356 10 315 137 288 374 11760 541 153 185 111 245
a1 355 367 10 188 286 183 | 2,000 574 84| 183 185 218
28 406 368 294 188 I 10 | 1s910 611 226 185 115 218
29 357 114 267 193 ——— 280 | 1,890 609 154 133 9.0 218
30 404 293 261 i1 —-—=| 358 | 24500 607 380 52 150 218
31 354 | ~—-—m 187 11 — 182 —— 408| ————v 7.8 155 ——
TuTAL 94053 | 84522.7| 6+914e4| 5¢538.6] 49799.9| 64320.3(31,738.0] 549253 90610| 54363.7( 3:705.7| 6415442
HEAN 292 284 223 179 17t 204 1,058 14750 320 173 120 205
MAX 406 634 393 337 288 379 2,500  4s1l0 613 371 245 434
HIN 10 9.7 9.6 9.6 9.3 9.6 5.0 408 80 7.8 7.5 7.8
CFSM .84 .82 64 .52 .50 .59 3.06 5.06 .93 .50 .35 .59
Ii. .97 .92 .74 .60 .52 .68 3.41 5.83 1.03 «58 .40 .66
CAL YR 1964: TOTAL 1264845.9  MEAN 347 MAX 3,390  MIN 9.0 CFSM 1.00 IN 13.63
WAT YR 19653 TUTAL 151,973.5 MEAN 416 MAX 4,110  MIN 7.5 CFSM 1.20  IN 16.33
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4-0425. Otter River near Elo, Mich.

Location.--Lat 46°50'12", long 88°38'09", on line between secs.8 and 9, T.51 N., R.34 W., on upstream
sIdé of highway bridge, 1.6 miles north of Pelkie, 2.5 miles south of Elo, and 5.5 miles upstream
from Otter Lake. Prlor to Nov. 1, 1962, at site 2.5 miles downstream.

Drainage area.--162 sq mi. Area of site used prior to Nov. 1, 1962, 167 sq mi (revised).

Records available.--October 1942 to September 1965. Monthly discharge only for some periods,
published in WSP 1307.

Gage.--Wire-weight gage read twice daily. Altitude of gage is 630 ft (from topographic map). Prior
o Nov. 1, 1962, at site 2.5 miles downstream at datum 617.88 ft above mean sea level.

Average discharge.--23 years, 213 cfs.

Extremes. --Maximums and minimums {discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (1,300 cfs), water years 1961-65
Gage Gage Gage
Date Time |Discharge height Date Time | Discharge helght Date Time |Discharge height
Apr, 17, 1961 |0800 2,240 10,73 | Apr. 2, 19€3 | 2100 * 2,810 8.68| Apr. 22, 1985 | 0800 1,780 B.64
Apr. 21, 1961 |1700 2,160 10,598 Apr. 30, 1985 | 2200 * 2,770 8.61
May 16, 1961 |0400 * 2,830] 11.67 [| Apr, 14, 1964 {0300 3,010 9.02 | May 9, 1965 | 2200 2,320 7.85
Apr. 18, 1964 | 0800 2,480 8.10
Apr. 22, 1962 1500 * 1,450 8.96 || Apr. 22, 1964 | 1700 1,340 5.82
Apr, 28, 1962 |1100 1,300 8.52 || May 23, 1964 {2200 * 3,540 9.90
Annual minimum discharge, water years 1961-85
Water year Date Discharge | Gage height || Water year Date Discharge| Gage helght
1961 Aug, 1€, 1961 74 2.77 1964 July 23, 1964 70 1.37
1962 July 15,1&,18, 1962 74 a 2,89 1985 Aug. 21, 19€5 76 1.28
1963 July 30, 1963 71 1.39
a Occurred Oct. 8, 19E1.

1942-65: Maximum discharge, 4,540 cfs Apr. 19, 1952 {gage height, 13.52 ft, site and datum
then in use); minimum observed, 68 cfs Nov., 18, 1947 (discharge measurement, site then in use).

Remarks. --Records good except those for winter periods, which are fair.
Revisions.--WSP 1507: drainage area.

DISCHARGE, IN CUBIC FEET PER StCONL, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY ucT. NOVa | DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT.
i 89 235 170 110 90 120 425 313 154 93 80 86
2 89 230 160 110 90 120 377 330 151 92 83 81
3 89 209 Lo0 110 90 120 357 326 143 91 B2 83
4 90 191 180 110 90 120 350 300 136 90 80 80
5 84 155 260 1o 90 120 529 274 128 8a 9 79
o 82 134 3719 110 90 120 535 281 121 86 79 79
7 80 128 286 105 92 120 5517 475 118 86 79 78
8 B4 124 200 105 92 120 485 665 114 84 78 18
9 86 136 170 105 92 la20 501 700 119 84 78 81
Y 84 136 150 105 94 120 541 483 116 B3 78 89
1L 8 127 140 105 94 115 605 377 111 84 78 115
12 83 121 130 110 94 115 700 319 125 86 7 101
i3 121 s 125 110 96 115 655 292 161 a9 76 104
i4 114 121 120 110 9% 15 6517 860 128 96 77 130
i» 104 180 120 110 96 115 Ly 140 1,650 114 101 17 122
io 98 305 120 1o 98 115 1,320 29390 110 96 75 104
17 93 232 115 105 98 115 25040 14040 106 91 75 92
13 91 140 115 105 98 115 1,480 667 102 B6 77 88
19 93 152 115 105 100 115 14300 511 100 91 80 B4
20 93 138 115 105 100 115 1:360 403 98 93 77 82
21 93 137 110 100 105 Li5 1,960 343 98 a8 76 81
22 89 123 110 100 110 120 1,720 295 99 94 76 82
23 101 121 110 98 110 125 1,150 262 100 103 78 91
24 106 118 110 96 115 130 755 230 100 135 79 BB
25 103 17 110 96 115 150 653 224 133 130 77 84
<0 105 1ie 110 9% 115 250 553 212 110 105 79 82
27 106 117 110 92 120 507 417 194 io7 100 78 85
28 97 128 110 92 120 870 413 182 107 96 77 84
29 ioo 265 110 90 645 357 168 98 90 kis 83
30 95 210 110 90 521 338 i56 95 a9 97 B84
31 123 ————— 110 90 511 === 151 ——— 83 103 ———
TutaL 24943 4o 764 449540 3,193 2,790 69294 244290 15,073 34502 23904 24462 25680
MEAN 9449 159 146 103 99.6 203 810 486 117 93.7 79.4 89.3
MAX 123 305 379 110 120 870 25 040 25390 161 136 103 i30
Min 78 iie ilo0 90 90 115 338 151 95 83 15 18
CSM «59 +98 -90 b4 .62 1.25 5.00 3.00 72 +58 <49 «55
ENo 68 1.09 1.04 73 «64 1.4 558 3446 «80 67 57| «62
CAL YR 1960: TOTAL 75,981 MEAN 208 MAX 2,770 MEIN 78 CFSM 1.28 IN 17.44

WAT YR 19613 TOTAL 75,435 MEAN 207 MAX 2,390 MIN 75 CFSM 1.28 IN 17.32




102 STREAMS TRIBUTARY TO LAKE SUFERIOR
4-0425. Otter River near Elo, Mich.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

LAY ucT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
1 118 100 11 92 88 96 263 539 191 8" 77 131
2 118 178 102 92 88 96 242 480 169 82 76 101
3 100 461 105 91 88 96 215 406 154 82 78 89
4 94 284 124 91 88 96 234 343 169 81 83 95
5 91 196 149 91 88 96 308 304 274 82 83 105
° 89 166 128 91 88 96 463 292 251 8 Bl 95
7 84 146 115 91 88 9% 505 245 194 81 17 86
8 8z 132 114 91 88 %% 413 229 162 84 77 86
9 82 121 17 91 88 9% 493 242 144 84 78 92
10 82 116 i15 91 88 9% 321 226 140 83 76 102
11 85 114 115 91 88 9% 282 210 130 95 76 129
12 86 114 115 90 88 97 314 187 i19 85 87 114
13 98 114 110 90 88 98 274 349 110 " 91 151
14 109 110 110 90 88 99 297 818 106 i 83 151
15 101 104 ilo 90 88 100 258 835 102 Lo 81 126
16 95 109 105 89 89 100 269 572 97 7 95 106
17 93 128 105 89 89 105 374 374 96 15 90 100
18 93 118 105 89 90 105 750 294 126 7 82 93
19 89 89 100 89 91 105 805 402 143 7 81 93
20 88 100 99 89 92 110 570 544 123 82 80 95
21 86 105 98 89 92 11 745 417 110 83 76 91
22 88 110 97 89 93 120 1,270 495 104 90 76 91
23 91 109 95 89 93 125 987 715 98 131 86 91
24 92 109 94 89 9% 135 875 680 95 102 93 119
25 89 109 94 89 94 150 1+000 544 101 13 91 186
26 89 108 93 88 95 160 902 368 9 83 140
27 a8 106 93 88 95 180 785 282 87 80 122
28 100 104 92 88 95 223 1,150 239 83 80 110
29 116 109 92 88 - 289 790 237 85 78 102
30 il6 100 92 88| ———- 340 565 253 83 78 97
31 105 | === 92 88 - 297| ~m———- 210 1" 90 -

TuTaL 2,937 4,069 3,286 2,781 2,522 4¢109] 16,719| 124331 2,642 24543 3,289

MEAN 94.7 136 106 89.7 90.1 133 557 398 85.2 82.0 ito

MAX 118 461 149 92 95 340 14270 835 13" 95 186

MIN 82 89 92 88 88 96 215 187 14 76 86

CFSH .58 a4 .65 «55 .56 .82 344 2.46 .53 51 .68

INe .67 .93 .75 <64 .58 .94 3.84 2.83 «91 <61 .58 .76

LAL YR 19613 TUTAL 73,4480 MEAN 201 MAX 2,390  MIN 75 CFSM 1.24  IN 16.87

WAT YR 1962: TDTAL 61,185 MEAN 168 MAX 15270  MIN 74 CFSM 1.03  IN 14.05

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1962 TO SEPTEMBER 1963

UAY ocT. NOV. OEC. JAN. FEB. MAR. APR . MaY JUNE JULY AUG. SEPT.
1 93 155 118 36 88 86 1,400 564 140 8 79 81
Z 92 138 115 86 88 86 24360 415 120 83 76 79
3 93 124 115 86 88 86f 24120 342 110 83 73 83
4 134 123 118 86 86 86 1,700 315 102 80 73 79
5 123 120 135 86 86 86 1s110 250 102 7 73 79
° i3 116 131 86 86 86 1,050 222 315 7 15 81
7 106 136 121 84 86 86 1,070 203 244 7 80 84
8 104 160 118 a4 86 86 1,020 