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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER BASIN, 1949

SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1943. The work was begun in 1888 in connection with
special studies relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservolrs have been made at about 11,680 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawail., On September
30, 1949, 6,240 gaging statlons, including those in Hawail and Alaska were being main-
talned by the Geologlcal Survey and cooperating organizations. Miscellaneous discharge
measurements were made during the water year at many other points,

In the executlon of the work many State and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Cooperation of the first
kind 1s acknowedged in connectlon with the description of each station affected; cooper-
atlon of the second kind 1s acknowledged, under the heading "Cooperation," in the intro-
ductory matter that precedes the gaging-station records in each volume. In the present

volume, the section on cooperation of the second kind appears on page 12.
DEFINITION OF TERMS

The units in which stream-flow data are presented in this report and other terms used
herein are defined as follows:

"Second-feet" is an abbreviation for "cubic feet per second " A second-foot is the
rate of discharge of a stream whose channel is 1 square foot in cross-sectlonal area and
whose average veloclty 1s 1 foot per second. )

"Second-feet per square mile" 1s the average number of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the runoff is dis-
tributed uniformly both as regards time and area.

"Runoff in inches" 1s the depth to which an area would be covered if all the water
draining from it in a given period were uniformly distributed on 1ts surface. It 1s used
for comparing runoff with rainfall, which is usually expressed in inches.

An "acre-foot" is the quantity of water required to cover an acre to the depth of
1 foot and is equivalent to 43,560 cublc feet. The term is commonly used in connection
with storage for irrigation.

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

"Stage-discharge relation" 1s an abbreviation for the term "relation between gage height
and discharge."

“Control" 1s a term used to designate a feature downstream from the gage that deter-
mines the stage-discharge relation at the gage. This feature may be a natural section,

a reach of the channel, or an artificial structure.
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"Contents" 1s a term applied to the volume of water in a reservolr. Unless otherwise

indicated, 1t 1s computed on the basis of a level pool and does not include bank storage.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to supplement the records of stage and discharge
measurements in determining the daily flow. The records of stage are obtained either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typical structures in use at gaging stations are shown in figure 1.

Rating tables glving the discharge for any stage are prepared from the discharge meas-
urements. The application of the daily mean gage height to those rating tables gives the
daily mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation 1s subject to change because of frequent or continual
change in the physical features that form the control, the dally mean discharge is de-
termined by the "shifting-control method " in which correction factors based on individ-
ual discharge measurements and notes by engineers and observers are used in applying the
gage heights to the rating tables. At times the stage-discharge relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the daily mean discharge is computed by what is essentially the "shifting-
control" method, described above.

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other sources, which necessitates the use of the "slope
method," in which the slope or fall in a reach of the stream is a factor in the determi-
nation of discharge. Information requisite for determining the slope or fall is obtained
by means of an auxiliéry gage set at some distance from the base gage. At some stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage is used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation is affected by ice during
the winter, which makes it impossible to compute the discharge in the usual manner. Dis'-
charge for periods of ice effect is computed on the basis of the-gage-height record and
occasional winter discharge measurements, consideration being given to the availlable in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins. For those
stations at which the stage-discharge relation is affected by lce, the days included in
the periods of ice effect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which discharge measurements were made during or between periods of ice effect,
shortly before the first perlod, or shortly after the last period are similarly indicated
by a footnote,

For most of the gaging stations on streams in the area covered by this report the data

presented comprise a description of the station a table showing the daily discharge of

.
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corresponding to elther once-dally readings of the gage, the mean of twice-dally readings,
or the mean gage helght determined from gage-height graphs based on gage readings. For

perlods of rapldly changing stage, the daily mean discharge is determined from gage-height
graphs based on gage readings, the frequency of which is stated in the station description.

In the table of monthly discharge the column headed "Second-foot-days" glves the sum
for each month of the flgures given in the table of dally discharge. The column headed
"Maximum" gives the maximum daily discharge, not the momentary dlscharge when the water
surface was at crest stage. Likewlse, in the column headed "Minimum" the quantity glven
1s the minimum daily discharge. The column headed "Mean" gives the average flow in cuble
feet per second during the month.

Peak discharges with the times of their occurrence are listed below the table of monthly
discharge for most stations. All independent peaks above the selected base are glven. The
base discharge, which 1s given in parentheses, 1s selected so that an average of about
three peaks a year will be presented. Peak discharges are not published for canals,
ditches, drains, or for any stream for which the peaks are subject to substantial control
by man.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents. For some reser-
volrs a table showlng dally contents or stage 1s glven. A skeleton table of capacity at
glven stages 1s usually gilven iIn the first report in which data for a station are published

but 1s omitted from succeeding reports.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation or, if the control is unstable, the frequency of dlscharge measurements
and (2) the accuracy of observations of stage, measurements of flow, and interpretation of
records.

The station description gives a statement 1A regard to the general accuracy of the rec-
ords. "Excellent" indicates that, in general, the error in the dally records 1s belleved
to be less than 5 percent; "good," less than 10 percent; "fair," less than 15 percent; and
"poor," probably more than 15 percent. The records of monthly and yearly mean discharge
and runoff are, in general, more accurate than the daily records.

Yield at some stations as indicated by monthly means may vary widely from natural yleld,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of "second-feet per
square mile" and "runoff in inches" are not published unless storage or diversion records
are included Indicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes in contents or reservoirs or for other changes incldent
to use and control. Evaporation from a reservoir is not included in the adjustments for
changes in reservoir contents, unless its inclusion is indicated. Even at those statilons
where adjustments are made, in some instances large errors in computed yields may occur
when relatively large negative adjustments are applied or when evaporation 1s large in
comparison with the observed discharge. Figures of second-feet per square mile and runoff
in inches are also omitted if the drainage area includes large noncontributing areas or 1if
the average annual rainfall over the drainage area 1s less than 20 inches.

'
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Many gaging stations on streams in the irrigated areas of the United States are situated
above most of the diversions from those streams, and therefore the discharge recorded does
not show the water supply available for further development, as prior appropriations below
the station must first be satisfied.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords opportunity for more detailed studies of the
variation in flow. As further observations in each succeeding year may be expected to
throw new light on data previously published, it should be borne in mind that sucﬁ data are

subject to revision in succeeding water-supply papers.
PUBLICATIONS

The results .of stream-flow measurements are now published annually in 14 parts, each
part covering an area whose boundaries coincide with natural drainage features as indicated

below:

Part 1. North Atlantic slope basins (St. John River to York River).

2. SOugh A%lantic slope and eastern Gulf of Mexico basins (James River to Mississippi
River). -

3. Ohio River Basin.

4. St. Lawrence River Basin.

5 Hudson Bay and upper Mississippi River Basins.

6. Missouri River Basin.

7. Lower Mississippi River Basin.

8. Western Gulf of Mexico basins.

9. Colorado River Basin.

10. The Great Basin.

11. Pacific slope basins in California.

12. Pacific slope basins in Washington and upper Columbia River Basin.

13. Snake River Basin.

14. Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the Geological Survey containing data on
the water resources of the United States may be obtalned or consulted as explained below.

1. Copies may be purchased at nominal cost from the Superintendent of Documents, Gov-
ernmen% Printing Office, Washington, D. C., who will, on application, furnish lists giving
prices.

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

3. Sets are avallable for consultation in the offices of thewater resources divisionof
the Geological Survey as follows:

East of the Mississippi River:
Albany, N. Y., 526 Federal Building.
Asheville, N, C., 220 Post Office Building.
Atlanta, Ga., 411 Grand Theater Building.
Augusta, Maine, 420 Statehouse.
Baton Rouge, La., 538 Florida Street.
Boston, Mass., 939 Post Office Building.
Champaign, Ill., 605 South Neil Street.
Charleston, 'W. Va., 408 Unlon Building.
Charlottesville, Va., Cabell Hall, University of Virginia.
Chattanooga, Tenn., 442 Post Office Building.
College Park, Md., 106 Engineering Building, University of Maryland.
Columbia, 8. €., 207 Creason Building.
Columbus, Ohio, 2590 West Hardin St., Ohio State University.
Harrlsburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Building.
Indianapolis, Ind., 311 West Washington Street.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Building.
Louisville, Ky., 531 Federal Bullding.
Madison, Wis., 666 State Office Bullding.
Montgomery, .Ala., 507 Post Office Bullding.
New Philadelphia, Ohio, Muskingum Watershed Conservancy District Building.
Ocala, Fla., Building 211, Camp Roosevelt.
Pittsburgh, Pa., 515 Plaza Bullding.
Raleigh, N. C., 908 Capitol Club Building.
St. Paul, Minn., 1427 New Post Office Building.
Trenton, N. J., 228 Federal Building.
Washington, D. C., General Services Administration Building.



PUBLICATIONS

West of the Mississippl River:
Austin, Tex., 302 West Fifteenth Street.
Bismarck N. Dak., 7 Eltinge Building.
Boise, Idaho, 429 Pederal Building.
Denver Colo., 476 New Customhouse.
Fort Smith Ark., 6 Post Office Building.
Helena, Mont . 408 Pederal Building.

Honolulu Hawaii 225 Pederal Building.

Idaho Falls Idaho 204 Federal Bullding.

Iowa Cilty, Iowa, 508 Hydraulic Laboratory, Universlty of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.

Los Angeles Calif., 429-F United States Post Office and Courthouse.
Oklahoma City, Okla., 203 Council Building.

Plerre, S. Dak.

207 Federal Bullding.

Portland Oreg , 606 Post Office Building.

Rolla, Mo.

211 Ramsey Building.

St. Louis "Mo. , 1004 New Federal Building.

Salt Lake City, Utah, 303 Pederal Building.

San Francisco, Calif,, 702 Appraisers Building.
Santa Fe, N. Mex., ) 204 United States Courthouse.
Tacoma, Wash , 207 Pederal Bullding.

Topeka, Kans.

305 Federal Bullding. . A

Tucson, Ariz., 210 Post 0ffice Building.
A list of Geological Survey publications may be obtained by applylng to the Director,

Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisional form for individual staticns

may usually be obtained from the district offices listed above.
Early records of the flow of streams in the United States are published in the reports

listed below. In many of these reports records for years earller than those indicated

have been included for some streams.

' Stream-flow data for the years 1884-1901, in reports of the Geological Survey

(A = Annual Report; B « Bulletin; W = Water-Supply Paper)

Report

Character of data Year

10th A, pt.

2 | Descriptive information only.
1lth A, pt. g Monthly discharge and descriptive information

1884 to September 1890,
1884 to June 30, 1s91.
1884-92.

.d0..,
1l4th A, pt 2 | Monthly discharge 1886-93.
B 131l........ { Descriptions, measurements, gage heights, and ratings. 1893-94.
Ith A, pt. 2 | Descriptive information only.
B 140........ | Descriptions, measurements, gage heights, ratings, and 1895.
monthly discharge.
N T T T 1896.

w
18th A, pt. 4 | Descriptions, neasurements, ratings, and monthly discharge... 1895-96.
W 1S......... | Descriptions, measurements, and gage heights of streams east 1897.

of the Mississippl River, and Missouri River and tribu-
taries above Kansas River.

W 16......... | Descriptions, measurements, and gage heights of stream west 1897.

of the Miasissippli River, except Missouri River and tribu-
taries above Kansas River.

19th A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge. 1897.
W 27..000000. | Measurements, ratings, and gage heights of streamseast of 1898.

the Mississippi River, and Missouri River and tributaries.

W 28......... | Measurements, ratings, and gage heights of streams west of 1898.

the Mississippi River, except Missouri River and tribu-
taries.

20th A, pt. 4 |Monthly Ai8ChATrge..ccevsrecnrenccans cearan 1898.
W 35 to 39... | Descriptions, measurements, age heights, and T ti.ng 1899,
2lst A, pt. 4 |Monthly Ai8ChATEE.cccavseescssnssanan cetesanns 1899.
W 47 to 52... | Descriptions, measurements, gage heights, and rating; 1900.
22d A, pt. €. |Monthly A18charge....covrveeescocacsans 1900.
W 65, 66..... | Descriptions, measurements, gage heights. and rating 1901.
W 75.c00neeee [Monthly Q18CHATEE. v ertarecacansssasscncnsssaasasns sessseees | 1901,

Papers on surface water supply containing records from 1899 to date, grouped by years

and drainage basins, are listed by number on page 8. The data for any particular gaging

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

station was maintained. For example, the data for 1910 to 1920 for any station in the

area covered by part 3 are published in Water-Supply Papenrs 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.



SURFACE WATER SUPPLY, 1949, PART 4

*ATuo SI3ATH 2z33TTS pue ‘enbdup ‘anjoy n ‘fTuo sIsATa pueiBumg MmeN o ‘I3ATH 030708 T “dIATY UOSTUUNY) JA0QR JIDATY

*IBATYH BITH JO Yjnow MOT3E 3 *ATuo Leg uospnH u “I9ATH S3auWel 03 JIPATH TTTHTANYDS Y OpBJIOTO) PUE SJIIATY UOSTUUNY pue U3aIh P
*SUTSBE JBATM UORJE) pUEB 8a3ond] -aadoad J9ATYH 90USIMET ‘y jaed ‘jacdsy Tenuuy p22 ul QQET J03 *JISATYH UTIBRITED ©
4d9ox3 ‘®TUJOJTIR) UT UTSed 38aID ayl & "38 03 8§9TJ8INQIJS PUB OTJIBIUQ BT W a3aeYos TP ATYIuo 25 JdSM UT pauTejuos ‘ATUO J9ATY sewepr q
*SI2ATYH SeSUEY PUv 9348Td I "3898 WoIJ JATY TIAISSISEIW JO €9TJIeINqTIL X 2S-1¥ dSM 03 X9pul pue safqes Butjed 3 °§ gqaed ‘jaodey Tenuuy¥ 4812 UT 68T 40J
*ISATH UTIPEX O3 JIATY euueysnbsng b *I2ATH 933BTd MOTaq Sataejnqiyasg *ador? ©TJToRd YINOS PUR SIAATY UIa) Pue SBUTY J 93a8YosTP ATUIUOW 6% JSM UT PI3UTRIUOD
*I9ATY aaeMeTag 03 JISATY uospny d pue SA9ATH UJIOUNTH Pue ‘a43BId ‘dnog [ *ATuo IIATY SAB[OW @ 6g-GE dSM 03 XopuTl pue 8arqe} Suried e
FSTT €GTIT 2811 ISTT 0STT E7IT ;31499 LYIL 9¥IL 1494 FFIL SYIT avIT js 448 DN
¥211 €21l 2211 T21L Q21L 8TIT 8ILT LITT 9111 SITL FILL 11T 2TIT Iitt cre
¥60T £60T 2601 1601 0601 680T 880T 180T 980T S80T ¥80T 80T 2801 180T
0T . 1690T 1g90T 1T90T 1 O90T 1 6G0T | 6901 | | 9G0T, 1 SO 1 eGoT 1 agol | I90T
¥¥01 €%01 2%01 1%01 0%01 60T 8£0T LE0T 9201 S€01 ¥£01 €20t 2201 -T€01T
¥10T €T0T 210T 1101 OT0T 600T 800T L00T 9001 SO0T ¥001 €00T 200T T00T
86 £86 286 186 086 6L6 8i6 LLE 9L6 Si6 ¥L6 SL6 2.6 1L6
¥96 £96 296 196 096 656 856 L56 956 S56 756 £56 256 156
¥S6 £56 6 Is6 £6 6 826 126 926 528 $26. £26 226 126
¥06 €06 206 106 006 668 868 168 968 568 68 £68 268 168
88 €88 288 188 088 648 8L8 Li8 aLe 6L8 vi8 L8 2L8 I8
798 £98 298 198 098 658 858 LS8 958 S8 758 cs8 288 188
¥e8 ) g8 2ee 188 0gs 628 ez L28 928 s28 28 €28 228 128
hax] 218 218 118 018 808 | L08 908 | 508 308 £08 208 | 108
6L SEL 26L 6L o6L 88L |8L i8L 98L 8L P9L £8L 28L isL
69L 89L L9L 99L S9L 9L €9L 29L 9L 094 6SL 85L LSL 98L
¥SL €SL 2SL IS4 0SsL &¥L 8¥L A 9vL S¥L ¥yL €VL vl vi
(7] 8cL LEL 9eL seL ¥EL eeL €L gL 0gL 63L 83L L2L 93L
¥2L $2L 224 12 2L 614 81L WAYA 9TL SIL ¥IL £TL 21L IIL
60L 80L LoL 90L SOL FOL <OL 30L 0L QoL 669 869 L69 269
769 £69 269 169 069 689 889 L89 989 4S89 89 £89 289 189
L9 SL9 3L9 L9 0L9 699 899 199 999 S99 99 €99 299 199
59 <59 259 1S9 059 679 879 L¥9 979 §79 79 €79 299 79
¥29. g9 9 129 Qg9 629, | 29 929 329 29 229 | 129
719 (339 219 19 019 609 809 109 909 S09 09 £09 209 109
¥6S £6S 268 168 06S 88S 88S L8S 98§ 485 ¥8S €88 28S 188
¥LS eLS 2LS L8 0LS 698 89S L9S 998 598 ¥9S €98 29S8 198
¥SS €68 2ss 188 0ss 675 8¥%S L¥S 9%S 4 ¥9S €S %S %S
S5 ggs S 185 ogs 625 L2S 925 $28 725 | £2G 228 128
¥IS €18 218 118 018 60S 80S LOS 909 $0S ¥0S €08 208 108
787 <87 287% 8% 08% 6LY 8Ly LLY 9Ly SLy i34 Ly 3Ly 7A4
b4 £9¥% 29% 9% 09¥% 65% 8s¥ LSY 95y &Sy ¥S¥ £5¥ 287% 187%
baad 344 vy vy ovy 8S¥ 9eY Ls% 9cy 5SSV b3 d cey 2e¥ 1P
44 SIv g1y 1119 | OT¥ 60F 80% _ _1J0% 00% ki) 4 S0¥ mbHIII.AE
¥62 €68 268 16 [¢[539] 68€ 88¢ L8¢ 98¢ EEH ¥8¢ £8e 298¢ 18¢
0-29¢ g-29¢ | y¥y-29¢ | 19¢ 09g [:3:15 8s¢ L8¢ 95¢ SS¢ ¥s¢ sty 25¢ IS¢
D-2ge q-2¢¢ y-2ge | I€¢ oge 63€ 514 Lag 92¢ G2e ¥2g 38 328 128
218 21S 21e 11e o1¢ 80 80¢ Log 20¢ S0¢ ¥0< 0% 208 10¢
1 262 162 062 | 882 492 282 982 382 EJ‘!E
2.2 2L aLe TL2 TL28 ‘oL2| 692 892 192 992 592 592 €92 292 192
3s2 252 ase 182 1528 ‘0S2| 6%2 8ve Ly2 9%e S¥2 ¥¥e £¥2 2ve i¥ve
P12 ¥i2 12 £12 €128 ‘212 €123 ‘112 | 012 602 ‘023 802 102 902 502 %02 ‘cozbl cozb ‘2024 ‘1020
SLT “LLTIY BLT LI LLT LLTS ‘9Lt LLT3 ‘SLT | ¥LT SLT ‘69T 2LT TLT OLL 691 89T “L9TP| L9TD ‘991d ‘Sgto
ger  lget ST 1 96T PeI8 ‘el go1 28T . |IeT ‘82rq | 1612 ‘oeT | OFT ‘gami | 621 821 42T ‘921dl 921b ‘GgTd ‘yzre
001 001 001 001 001 00T 66 66 ‘861 66 001U ‘66 86| L6 86 86 ‘lLed | L6
a8 G8 S8 S8 S8 58 ¥8 8 ‘ged 78 S8 ‘een g9 ‘2w | ¢ ¢8 ‘28a |28
SL ‘99 SL ‘99 |SL 99 |SL ‘99 [SL ‘99 SL ‘99 SL ‘99 | SL 99 ‘S9M | SL ‘99 SL ‘99 ‘SR SL ‘S9 | SL ‘S9 | SL ‘S9 SL ‘ge
15 15 s 1s 15 ol} 0S 0S 0sf ‘ev 34 &% 67T ‘8% | 8% evu ‘Ly
9s 9s gs 685 ‘s¢ |65° ‘g lgc ‘yep |G LS. LS ‘989 9s. a8 9¢ 9¢_‘seq E
7T 3L 2t It [ ot 6 8 L 9 S 2 < 2 T

*(9 *d oss popPN[OUT SUTSBQ J0J) GV6T-GEET ‘SUsWAANSEIW WESIIS JO S3[nssd Buturejuod syaded Ayddns-asjem Jo sasqumy



PUBLICATIONS 9

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

Each of the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (see table on p. 8), contains, for the area covered by that report, a
sumnary of yearly discharge at gaging stations at which 10 or more complete years of record

have been collected. These summaries are available also as separate reprints.
Reports have been published that are compilations of records for various areas, usually

a single State or drainage basin. These reports contain records previously published
(some of which have been revised), as well as some records not contained in the annual
series of water-supply papers. The following table gives the numbers and titles of these
reports, arranged alphabetically, some by States and some by drainage basins.

Reports containing compilations of » ds of 4i ge by States and drainage basins
Report Period Water-Supply
Paper
STATE
Al:lfu:, gnt:r powers of, with an appendix on stream measurements- in 1895-1903 107
sslssippl.
Califoynia, Water resources of, part 1, Stream measurements in Sacra- 1887-1912 298
mento River Basin,
California, Water resources of, part 2, Stream measurements in San 1878-1912 299
Joaquin River Basin.
California, Water resqurces of, g:rt 3, Stream measurements in the Great | 1891-1912 300
8in and Pacific Coast river basins.
California, southern, Surface water supply of Pacific slope of c..ceesses. | 1890-1918 447
California, Surfagce water supply of Sacramento River Basin..... 1895-1927 597-E
California, Surface water supply of San Joaquin River Basif....sceessves. | 1895-1927 836-D
California, scuthern, Surface water supply of Pacific slope basins in,... | 1894-1927 636-E
California, Surfsce water supply of minor San Francisco Bay, northern 1895-1927 637-A
Pacifie, and Great basins in. N
Colorado, Water PrSBOUr0es Of.cseesscccsscceciscsncsessscssvsssssccsssases | 1884=1900 74
Georgla, Water resources of..sevsscess 1895-1905 197
Massachusetts, Surface WAters Of...ccecsessvascsvesscrssssessssncsscceses | 1848-1915 415
Maesachusetts, Hydrology of, Part 1, Summary of stream-flow and precipi- | 1863-1945 1105
tation records.
Nebraska, Surface water BUPPLY Of4cceocvneroscvosstoascescsssssecansssses | 18941906 230
Oregon, SUrfacs Watar BUPDLY Of«c..cossssesssssons 1878-1910 370
Texas, Summary of records of surface waters of.... 1898-1937 850
Vermont, Surface ntnrs Of cevenosacacsasarsannss 1875-1916 424
Waghington, Summary of hydrometric data In...... 1878-1919 492
Wuhiugton, Summary of pecords of surface waters of 1919-35 870
Wisconsin, northern, Water power of. 1895-1905 156
Wyoming, éurface waters of, and their utiuzation........................ 1894-1921 489
DRAINAGE BASIN
Colorado Rivep (Ariz., Colo., N. Mex., , Wyo.) and its utilization... | 1888-1914 395
Colorado River, upper (Colo., Utah), -.nd 1ts ut1142ationeseescscesneoeoes | 189721927 817
Colorado River Basin (Ariz., Calif., Colo., Utah, Wyo.), Surface waters 1891-1938 918
at base stations in
Colorado River Basin zAriz., calif., Nev., N. Mex., Utah), Surface waters | 1888-1938 1049
at stations on tributaries in lower
Columbia River Basin, upper (Mont., Ia.a.ho), Surface waters ofcecesseessss | 1898-1938 916
Great Salt !u!.n Water powers of..... P AN «. | 1889-1920 517
Green River (Colo, U&lh, on and its utilizatl.en.,..... vse | 1894-1928 €18
Kennebec River Basin (Maine), Water resources of...eececeess +eeee | 1890-1908 198
Milk River. ig 8t. Mary and Milk RiIVerB,icscssccesasaccsroans . .e
Missouri end !uver Basins (Mont.), Surface waters Ofunvrennvenns | 1881-1938 917
New-Kanawha River Besin (N. C., Va,, W. Va.), Surface water supply of.... | 1895-1920 536
Penobacot River Bas Maine), Huter PeBouUrces Ofceuucesseocnnseessssssss | 1904=9 279
Potomac River Basin (D. C., ud., « VBe)eeoeseosoosssesanssan 1895-1906 192
Rio Grande Buin {Colo., §. Mex., Tex.), Water resources of.. 1888-1913 358
St. Mary and Milk Rivers nont., Canada), Water Bupply ofccessccvesosssss | 1898-1917 491
se'.ullu-y nﬁi::r. See 8t, Mary and Milk Rivers; Missouri and St. Mary
ver Basin,
Sevier Lake Basin (Utah), Utilizetion of surfape water resources of...... | 1889-1937 920
Busquehanna River Basin {Pa., Md.) Hydrography of,..........ceececeses... | 1890-1504 109

Records of discharge have been published also in State reports. Some of these are
not contalned in the publications of the Geological Survey or are revisions of records
previously published in 1ts water-supply papers. The following table contains a 1list of

these reports,
949153 O - 51 -2
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State reports ‘containing compilations of records of discharge

State Period Report Issued by
Alebama....... ] 1895-1915 |Bull. 17, Water powers of Alabama@.......... | Geological Survey of Alabama.
Do.veenan.. }1904-47 Special Report 20, Water Resources and Hy- l.'»:'5 v
drology of southeastern Alabama.
Arkansas...... | 1857-1928 |Stream-gaging Rept. l....cssascesssoessssss | Arkansas Geological Survey.
Do....c.o.. [1903-48 Surface Water Resources of teaeeaas s Resources and De-
velopment Commission;
University of Arkansas,
Inalﬁ;cgte of Sclence and
Technology.
Colorado...... | 1881-1935 | Water resources of Colorado, Appendix 2, State Pla.niymg camission,
Data on stream-gaging stations of Water Conservation Board,
Colorado. State engineer.
DOsesecases | 1881-1938 | Water resources of Colorado, Appendix 3, Do.
vols. 1 and 2, Stream-flow data of*
Colorado.
Connecticut... | 1900-1927 |Bull. 44, Water resources of Connecticut... | State Geological and Natural
History Survey.

DOseseseses | 1922-33 5th biennial report.c.ccccvecscsescersesssse | State W:ger Comiisaion.
Florida. 1898-1946 |Bull. 31, Springs of Florida...... «. | Florida Geologlcal Survey.
Georgila. 1895-1906 |Bull. 16, Water powers of Georgia. . .. | Geological Survey of Georgia.

cesenne 1907-19 Bull. 38, Water powers of Georgi@..s.e.. Do.
1908-11 Water resources of I11inoiS......cseeee Rivers and Lakes Commission.
1900-1934 | Stream-flow data of I11inoiS..ecersses Division of Waterways.
1923-27 Pub. 72, Surface water supply of Indiana Department of Conservation.
1927-30 Pub. 112, Surface water supply of Indiana .
1873-1932 | Stream-flow records of IOWa......cs00ses... | State Planning Board.

DOtessseses | 1873-1940 |Water-Supply Bull., 1, Summaries of yearly Iowa Geological Survey.

and flood flow relating to: Iowa streams..
DOvescvaves | 194142 Water-Supply Bull. 2, Surface water Do,
resources of Iowa.
« | 1895-1919 | Surface waters of Kansas.. Kansas Water Commission.
.| 1919-24 eese@O0iiicscncnasscnssnnsnnes cee Do.
. | 1924-28 Report of Division of Water Resources. State Board of Agriculture.
« | 1928-35 Stream-flow data of KansaS...eosees Do.
. | 1935-39 veselO0iiscecianssssssannan Do.
Kentucky.. . | 1910-20 Surface waters of Kentuck¥....eseseeeccssess | Kentucky Geologlcal Survey.
Louisiana..... | 1903-38 oegl. mixn. 16, Surface water supply of Department of Conservation.
ouisiana.
Maine.... .| 1887-1920 | 1st annual report......cccessscessssssocssas | Maine Water Power Commission.
Maryland. . | 1929-37 Flow data and draft stor: curves for State Planning Commission and
major streams in Maryland. Water Resources Commission.
DOveeereses | 189221943 | Bull. 1, Summary of records of surface Department of Geology, Mines,
waters of Maryland and the Potomac and Water Resources.
River Basin.
DO.eveenas. | 1931-48 Bull. 5, Anne Arundel County Water Resources Do.
Minnesota..... | 1909-12 Mater-resources investigation of Minne- State Dralnage Commission.
sota.
Mississippi...| 1900-1948 | Bull. 68, Surface Waters of Mississippi.... Mississippi Geological Survey,
Missouri...... | 1857-1926 | Vol. 20, 2d series, Water resources of Missourl Bureau of Geology
Missouri. and Mines.
1927-39 Vol. 26, 2d series, Surface waters of Missourl Geologlcal Survey
Missouri. and Water Resources.
1889-1911 | 5th biennlal report.scecsccesscscscosccnsces Office of the State Engineer.
1881-1938 | Special Rept. 10, vols. 1-4, Water re- Montana Agricultural Experi-
sources of Montana. ment Station.
1894-1914 | 18t hydrographic report...c.ecsesesececcssss | Burea of Water Power, Irri-
gation, and Drainage.
DOsevasaess | 1914-28 2d hydrographic report...cciseccccsscsscsccs Do.
New Hampi . | 1889-1922 | Annual and statistical report, vol. 12..... Public Service Commission.
New Jersey.... | 1892-1928 | Bull. 33, Surface water supply of New Department of Conservation
Jersey. and Development.
DOussovsses | 1928-34 Special Rept. 5, Surface water supply of State Water Policy Commission.
New Jersey.
DOssssssoes | 1934-40 Special Rept. 9, Surface water supply of Do.
New Jersey.
New Mexico.... | 1888-1925 | Surface water supply of New MexicO......... Office of the State Engineer.
North Carolina | 1889-1923 | Bull. 34, Discharge records of North nt of Conservation
Carolina streams. and Development.
DOeveoseesss | 1889-1936 | Bull. 39, Discharge records of North
Carolina streams. Do.
1866-1945 | Hydrologic Data on the Neuse River Basin. Do.
1820-1945 Hyﬁolozio Data on the Cape Fear River Do.
sin.
DOsesvesvses | 1866-1945 Hygz-&oinogio Data on the Yadkin-Pee Dee River. Do.
8. .
DO.v....... | 1872-1945 | Hydrologic Data on the Catawba and Broad Do.
River Basins. '
DOuvvevees. | 1857-1945 | Hydraulic Data on The Prench Broad River Do.
Basin.
North Dakota.. | 1919-21 Report to Governor of North Dakota on 8tate chief engineer.
flood control.
DOuvesecses | 1882-1938 | Surface water in North Dakot&8....cseevveese State Planning Board.
DOsssnserse | 1882-1944 | Supplamsnt B, 4th biennial report..ccsescse stgg;nlilat:r Conservation
ssion.
ON10ceecsvssss | 1898-1921 | Bull. 73, Ohio stréam flow, Part lecseceeses Engineering Experiment Station,
Ohlo State University.
DOeesenssss | 18981944 | Bull. 127, Ohio stream flow, Part 2........ Do.
DOseevosass | 1902-39 Bull. 200, Compilation of stream-flow Department of Agrioulture,
records of Ohio. Division of Conservation
and Natural Resources.
DOeesvssess | 1898-1939 | Bull. 111, Chio stream-drainage areas and Engineering riment Station,
flow-duration tables. Ohio State University.
Oregon....ss.» | 1876-1914 Bn%:!l.; 4, Water resources of the State of Office of the State Engineer.
gon .
DOvenessress | 1914-24 Bull. 7, Water resources of the State of Do.
egon .
DOusavssase | 1924=-30 Bull. 8, Water resources of the State of Do.

Oregon.

1 Contains records of yearly discharge only.

b Contains records of maximum and minimum daily, weekly,

disclarge.

and monthly discharge and yearly mean
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State reports containing compilations of r rds of discharg tinued
State Period Report Issued by
Oregon........ 1930-36 Bu(l;. 9, Water resources of the State of Office of the State Engineer.
egon.
Dowriernnn 1936-41 Bull. 10, Water resources of the State of Do.
Oregon.
Pennsyl?vania.. | 1890-1911 [ Report of the Water Supply Commission of Water Supply Commission of
Pennsylvania. Pennsylvania.
DOusenavss. | 1928-32 Stream-flow records of Pennsylvani&........ | Department of Porests and
Waters.
Rhode Island,, | 1929-41 7th annual report..c.eescsscsesavsssssasesss | Department of Public Works.
South Carolina { 1884-1946 [ Bull. 17, S of records of surface South Carolina Research,
water supply of South Carolina. Planning and Development
Board.
Tennessee..... | 1874-1924 | Bull. 34, Water resources of Tennessee¥....

Bull. 40, Surface waters of Tennesfee..
Sth biennial report..cccscsscssessasasvocss
7th biennial report.cesceseces

Department of Education.
Do.
Office of the State Engineer.

DOsascssons | 1911-16 10th biennial report...scsececscsscsecnssas Do.
Virginia...... | 1895-1927 | Bull, 31, Water resources of Virginia,..... | Virginia Qeological Survey.
DOvevnasees | 1927-42 Bull. 4, Surface water supply of Virginia Virginia Conservation Com-
l(a:o::::)ac, Rappahannock, and York River mission,
8 .
DOesvsonnes | 192742 Bull, 5, Surface water supply of Virginia Do.
James River Basin).
DOueseanses | 1927-42 Bull. 6, Surface water supply of Virginia Do.
Roanoke and Chowan River Basins).
DOuevessans | 192742 Bull. 7, Surface water supply of Virginia Do.
!:lew, Tennessee, and Big Sandy River
Basing).
Waghington.... | 1878-1933 | Bull. 5, Monthly and yearly summaries of Department of Conservation
hydrometric data. and Development.
Wisconsin..... | 1888-1914 | lat report of Rallroad Commission of Wia- Rallroad Commisaion of Wls-
consin to Legiglature on water powers. consin.
DOusvesssce. | 1914-23 2d report of Railroad Commission of Wis- Do.

consin to Legislature on water powers.

3 Includes records of discharge €or all stations in North Carolina in the Tennesgee River Basin.

Note.- In addition to the records contained in the reports llsted above, the following States
have Issued annual or biennial reports in which are contained records of discharge: California,
Colorado, Connectlcut, Idaho, Indiana, Kansas, Maine, Mlssouri, Montana, Nebraska, Nevada, New
Mexico, New York (also New York City Board of Water Supply and clty of Rochester), North Dakota,
Oregon, Pennsylvania, Rhode Island, Washington, and Wyoming.

The reperts listed in the foregoing tables contaln the customary records of discharge

collected during the systematic operation of gaging stations. Detalled information on

the stage and discharge of many streams during major floods has been included in special
reporté on these floods published by the Geological Survey. The more recent of these
special reports also contain other pertinent hydrologic information and analyses and compl-
The following list gives the

lations of data relating to earlier noteworthy floois. num-

bers and titles of these reports:
Water-Supply

Paper Title

88 The Passalc flood of 1902.

92 The Passalc flood of 1903.

96 Destructive floods in the United States in 1903.

147 Destructive £10ods in the United States in 1904.

162 Destructive floods in the United States in 1905.

334 The Ohio Valley flood of March-April 1913.
426 Southern California floods of January 19186.

487 The Arkansas River flood of June 3-5, 1921.

488 The floods in central Texas in September 1921.

520-G Some floods in the Rocky Mountain region.

636-C The New England flood of November 1927.

771 Floods in the United States, magnituds and frequency.

773-E The New York State flood of July 1935.

796-B Flood on Republican and Kansas Rivers, May and June 1935.

796-C Flood in La Canada Valley, Calif., January 1, 1934.

796-G Ma jor Texas floods of 1935.

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

799 The floods of March 1936, part 2, Hudson River to Susquehanna River region.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohlo Rivers.
816 Major Texas floods of 1936.

836-A Stages and flood discharges of the Connecticut River at Hartford, Conn.
838 Floods of Ohio and Mississippl Rivers, January-February, 1937.

842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of December 1937 in northern California.

844 Floods of March 1938 in southern California.

847 Maximum discharges at stream-measurement stations through September 1938.
867 Hurricane floods of September 1938.

869 Flood of August 1935 in Muskingum River Basin, Ohio.

914 Texas floods of 1938 and 1939.

966 Minor floods of 1938 in North Atlantic States.

967-A Floods of September 1939 in Colorado River Basin below Boulder (Hoover) Dam.
967-B Flood of July 5, 1939, in eastern Kentucky.

967-C Flood of August 21, 1939, in town of Baldwin, Malne.

994 Cloudburst floods in Utah, 1850 to 1938.

997 Floods in Colorado.

1046 Texas floods of 1940.

1066 Floods of August 1940 in the southeastern States.
1080 Floods of May-June 1948 in Columbia River Basin.
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RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a list of gaging stations for the area covered by this

report at which records of discharge were collected during the water year October 1948 to

September 1949 by agencies other than the Geological Survey.

The records for these sta-

tlons are not contained in publications of the Geological Survey.

Records. of discharge collected by agencies other than the Geological Survey

Stream Location Period Collected by
Cayuga Lake Outlet... | Lock 1 (Mud lock), N. Y......... | 1926-49 | State Department of Public Works
Albany, N. Y.
Clyde River.......... ) Clyde, N. Y...... seess | 1924-49 Do.
Indian River......... | Theresa, N, Y..,. veees | 1934-49 Cegtral New Nor§ Power Corporation,
yracuse, N. Y.
New York Barge Canalf | Brewerton, N. ¥........e0e...... | 1925-49 | State Department of Public Works,
Albany, N. Y.
DOvivusseasssesss | By-pass and Lock 30, Macedon, 1938-49 Do.
N. Y.
Oneida River......... | Caughdenoy, N, ¥.....c0sveevee.. | 1929-49 | Oswego River Watershed Corporation,
Fulton, N. Y.
Oswegatchie River, Browns Falls, N. ¥Y.....vesev0s.. | 1934-49 | Central New York Power Corporation,
East Branch. Syracuse, N. Y.
Oswego River......... | Dam 0-5, Minetto, N. Y.......... | 1928-49 | State Department of Public Works,
Albany, N. Y.
DOuuervecansnnsas | Lower Dam, Fulton, N. Y,........ | 1928-49 | Oswego River Watershed Corporation,
Fulton, N. Y.
DOvenenennnnan High Dam, Oswego, N. Y,.. 1940-49 | Central New York Power Corporation,
Svracuse, N, Y,
Raquette River...,... | Colton, N. Y... . teeceesess | 1934-49
St. Regls River, West | Parishville, N. Y............... | 1934-49 Do,
Branch.
Salmon River...,..... | Bennetts Bridge, near Altmar, 1934-49 Do,
Saranac River,....... |Kents Falls, N. Y...0.uvenrveeeas | 1934-49 System Propertles, Inc., Cadyville,
N. Y.
Seneca River......... | Baldwinsville, N. Y............. | 1928-49 | Oswego River Watershed Corporatiocn,
Fulton, N. Y.
DO....upveennss. | Jacks Reef, near Baldwinsville, 1933-49 | State Department of Public Works,
N. Y. Albany, N. Y.
DOservtavsursass | Seneca Falls, N. Y......00q00e0. | 1931-49 |New York State Eleetric & Gas
Corporation, Geneva, N. Y.
DOuvvrivvenennes. |Waterloo, N. Yeuuuevuenaneannaa. | 1931-49 Do.
Skan:itzles Lake Skaneateles, N. ¥Y.....0.000000.. | 1922-49 }City of Syracuse, N. Y.
et.

t Diversion around station on Oneida River at Caughdenoy, N. Y.

Note.~ Records for the stations given in the above table are unpublished but are available at the
office of the organization hy which the station was operated. In addition to €he records listed in
the above table, the Soil Conservation Service of the U. S. Department of Agriculture (beginning in
1540) has collected records of runoff from 3 areas of less than 5 acres each near East Lansing, Mich.

COOPERATION

The work in the several States was done under cooperative agreements with the organiza-
tions listed below,
Illinois:

director, through Division of Waterways, T. B. Casey, chilef engineer; and Depart-

State Department of Public Works and Bulldings, C. P. Casey,

ment of Highways; Cook County, W. H. Erickson, president of the Board of County
Commissioners and G. A. Quinlan, superintendent.

Indiana: State Department of Conservation, J. H. Nigh, director, succeeded
by K. M. Kunkel, through Division of Water Resources, C. H. Bechert, director;
State Highway Commission, J. H. Lauer, chairman, succeeded by S. ¢. Hadden, and
C. E, Vogelgesang, chief engineer, succeeded by R. H. Bower; Indiana Flood Control
and Water Resources Commission, Anton Hulman, Jr., chairman, D. H. Harker, chief
engineer, succeeded by J. I. Perrey; State Board of Healthy, {Dr. L. E. Burney,
commissioner, and B. A. Poole, director, Bureau of Sanitary Englneering; and
clty of Fort Wayne Filtration Plant, L. R. Matthews, superintendent.

Michigan:
Geological Survey Division, G. E. Eddy, State geologist, Fish and Fisheries Division,

State Department of Conservation, P. J. Hoffmaster, director, through
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F. A. Westerman, head,.Game Division, H. D. Ruhl, head, and Parks Division,
A. C. Elmer, head; State Water Resources Commission, M. P. Adams, executive
secretary-engineer; and State Highway Department, C. M. Zlegler, commissioner.

Minnesota: State Department of Conservation, Division of Waters, C. T.

Ekman, director succeeded by S. A. Frellsen; and Minnesota State Iron Range
Resources and Rehabilltation Commission, R. E. Wilson, commlssioner, succeeded
by B. P. Constantine.

New York: State Law Department, N. L. Goldstein, attorney-general; State
Department of Public Works, B. D. Tallamy, superintendent; Board of Black River
Regulating District, E. S. Cullings, chief engineer; Commission for the Improve-
ment of Oswegatchle River and the Hydraulic Power Thereon C. H. Lord, chairman;
Water Department, clty of Auburn, G. F. Train, city manager; and Department of ,
Public Works, village of Lancaster, H. J. Huber, superint-.adent.

Ohio: State Department of Highways, E. R. Reeb, d _.ector, succeeded by
T. J. Kauer; Ohlo Water Resources Board, C. E. MacQuinn, chairman; State
Department of Natural Resources, A. W. Marion, director; Scloto-Sandusky Con-
servancy District, C. C. Chambers, chief englneer; and City of Van Wert,

Department of Public Service, L. J. Mitchell, director.

Vermont: Water Conservation Board, Philip Shutler, commissloner.

Wisconsin: Public Service Commlssion of Wisconsin, G. P. Steinmetz,
chief engineer.

Financial assistance was furnished by the Corps of Englneers in the operation of 71
gaging statlons, of which 26 were in Michigan, 5 in Indiana, 13 in New York, 16 in Ohlo,
5 in Vermont, and 6 in Wisconsin.

Financial assistance was furnished also by the Fish and Wildlife Service, United States
Department of the Interior, and by the United States Department of State.

Full cooperation exists between the Geological Survey, United States Department of the
Interior, and the Water Resources Division, Department of Resources and Development,
Canada., On waters adjacent to the international boundary certain stations are maintained
Jointly by the Unlted States and Canada under the terms of the Boundary Waters Treaty of
1909, and others are maintained under a subsequent agreement between the two Governments.
The records from all these stations are obtained in such a manner as to be equally ac-
ceptable and available in both countriés. These stations are designated international
gaging stations.

Assistance in collecting records was rendered by the following organizations:

Michigan: Wayne County Road Commission; Huron-Clinton Metropolitan Authority;
cities of Allegan, Battle Creek, Crystal Falls, Dearborn, Detroit, Flint, Jackson,
Grand Rapids, Monroe,6 Niles, Owosso, and Saginaw; Alpena Power Co.; Consumers
Power Co., Detroit Edison Co.; Dow Chemical Co.; Michigan Gas & Electric Co.;
Michigan Public Service Co.; Wisconsin-Michigan Power Co., and Upper Peninsular
Power Co.

New York: City of Batavia, N. F. Hall, acting city engineer; City of Syracuse,
N. F. Pitts, Jr., city engineer; Cornell University; Central New York Power Corpo-
ration; International Paper Co.; New York State Electric & Gas Corporation;
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Rochester Gas & Electric Corporation; Imperial Paper & Color Corporation; Deer
River Power Co.; and Niagara-Mohawk Power Corporation.

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

The stream-gaging work was conducted by the water resources 'division of the Geological
Survey, Carl G. Paulsen, chief hydraulic engineer, and Joseph V. B. Wells, chief of the
surface water branch. The data for the stations in the several States were collected and
prepared for publication under the supervision of district englneers as follows: In
Illinols, J. H. Morgan; in Indiana and Michigan, D. M. Corbett; in Minnesota, P. R. Speer;
in New York, A. W. Harrington; in Ohio, 0. H. Jeffers (acting), succeeded on September 6,
1949, by L. C. Crawford; in Vermont, H. B. Kinnison; in Wisconsin, F. C. Christopherson.

The records were reviewed and the manuscript prepared for publication under the di-

rection of B, J. Peterson, chief, annual reports section.
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ST. LAWRENCE RIVER MAIN STEM
Niagara River at Buffalo, N. Y.

Location.- Lat. 42°52140", long. 78°53'25", at head of Niagara River at Buffalo. Flow
computed by means of several U. S. Lake Survey gages on river.

Drainage area.- 263,500 square miles.

Records available.- January 1905 to September 1949 (prior to October 1935, monthly dis-
charge only).

Average discharge.- 45 years (October 1904 to September 1949), 193,000 second-feet (not
TricIudIng diversions from Lakes Michigan and Erie).

Extremes.- Maximum daily discharge during year, 242,000 second-feet January 6; minimum
dally, 168,000 second-feet March 31.
1905-49: Maximum monthly mean discharge, 242,000 second-feet May 1929; minimum
monthly, 117,000 second-feet in February 1936.

Remarks.- Records do not include 3,100 second-feet diverted from Lake Michigan by Chicago
~sanitary & Ship Canal and approximately 5,000 second-feet from Lake Erie by Welland
Canal in Ontario, and Black Rock Canal at Buffalo. They include about 5,000 second-
feet diverted into Lake Superior from Hudson Bay drainage. The first diversion from
Hudson Bay Basin into Lake Superior began in 1937 from Long Lake for the purpose of
floating pulpwood and was probably small, Since 1941 the diversion from Long Lake has
been used for power and has averaged about 1,500 second-feet. A second diversion was
started in 1943 from Ogoki River into Lake Nipigon where it is used for power at the
outlet of that lake.

Cooperation.- Records of daily discharge furnished by Corps of Engineers.

Discharge, in thousand of second-feet, water year October 1948 to September 1949

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 208 194 197 201 228 203 192 199 197 204 195 219
2 198 190 191 198 198 203 198 203 198 206 198 194
3 187 189 191 191 138 198 197 201 202 205 196 192
A 188 194 190 180 196 199 200 202 202 209 195 192
5 193 191 190 192 191 199 196 202 204 200 198 202
6 194 206 238 242 188 198 203 202 205 196 196 192
T 199 220 194 205 218 195 203 200 201 188 197 190
8 196 192 201 189 194 202 202 199 198 194 197 196
9 231 194 193 196 198 199 202 198 194 203 201 190
10 215 212 192 184 194 185 199 189 198 202 202 186
1 209 210 191 182 187 209 198 194 200 198 200 186
12 213 197 194 203 194 219 197 198 199 201 194 186
13 209 216 190 209 195 206 197 199 200 202 190 189
198 198 180 191 190 205 196 201 199 190 185 188
15 191 199 170 187 210 200 210 196 202 198 183 189
16 200 192 192 192 198 212 210 199 198 196 190 191
17 199 230 207 190 208 201 197 198 197 195 194 192
18 199 187 187 186 200 191 200 200 201 198 191 195
19 206 183 181 224 194 193 205 201 200 203 186 205
198 215 190 183 195 191 204 192 202 199 187 197
21 190 2086 206 190 193 195 200 196 205 200 188 195
22 194 197 207 195 200 193 202 206 206 215 190 195
23 195 197 196 185 205 210 207 208 202 199 192 “ 196
191 1g2 189 193 197 198 202 208 202 200 187 187
25 193 193 188 180 213 193 200 209 206 203 188 181
26 195 195 193 184 196 191 206 209 210 201 190 181
27 194 205 211 183 200 200 202 206 209 204 192 186
28 192 183 188 224 215 200 199 205 206 205 190 188
28 190 188 187 211 - 194 199 205 203 203 19 185
30 190 204 180 200 - 186 199 203 205 200 195 194
31 191 - 198 199 - 168 - 202 - 199 19e -
Thousands Thousands of second-feet
Month of second- P“:ﬁ':'fre Rur:ofhf”i »
foot-days Maximum Mimimum. Mean
6,146 231 188 198 0.751 0.87
5,969 230 183 199 755 .84
6,002 238 170 194 «736 .85
_____________ JERSERURE DR I [
76,715 246 160 210 797 10.83
T T s,089| 2z 180|196 744 .86
5,583 228 187 199 . 755 «79
6,136 218 168 198 «751 .87
6,022 210 192 201 +763 +85
6,230 209 189 201 +763 .88
6,051 210 194 202 767 .86
6,216 215 188 201 +763 .88
5,976 202 183 193 732 84
. 5,759 219 181 192 .729 .81
Water year 1948-49 ............ 72,159 242 168 198 «751 10.20
t Bxpressed in second-feet. |
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St. Lawrence River at Ogdensburg, N. Y.

Locatlion.~ Lat. 44°42'25", long. 75°28135", Flow computed by means of several U. S. Lake
urvey gages on rlver, Dlscharge measurements made downstream from Galops Rapids and
include flow of Oswegatchle River.

Drainage area.- 298,100 square miles, including that of Oswegatchie River.

Records avallable.- January 1919 to September 1949 {prior to October 1935, monthly dis-
charge only). ,

Average discharge.- 31 years (October 1918 to September 1949), 226,000 second-feet {does
not INCIude diversion from Lake Michigan).

Extremes.- Maximum dally discharge during year, 262,000 second-feet May 25; minimum dally,
217,000 second-feet Dec. 30.
1919-49: Maximum monthly mean discharge, 300,000 second-feet July 1947; minimum
monthly, 152,000 second-feet February 1936.

Remarks.- Records do not include 3,100 second-feet diverted from Lake Michigan by Chicago
Sanitary & Ship Canal. They include about 5,000 second-feet diverted into Lake
Superior from Hudson Bay dralnage. The first dlverslon from Hudson Bay Basin into Lake
Superior began in 1937 from Long Lake for the purpose of floating pulpwood and was
probably small. Since 1941 the diversion from Long Lake has been used for power and
hasaveraged about 1,500 second-feet. A second diversion was started in 1943 from Ogokl
River into Lake Nipigon where it 1s used for power at the outlet of that lake, Water
diverted from Lake Erle by Welland Canal and Niagara River by New York State Barge (old
%r%e)icanals, except that lost by seepage and evaporation, 1sdischarged into Lake

ntario,

Cooperation.- Records of daily discharge furnished by Corps of Englneers.

Discharge, in thousand of second-feet, water year October 1948 to September 1949

Day} Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 250 235 241 232 236 243 247 257 283 247 238 239
2 245 236 237 233 234 244 251 259 252 248 237 232
3 241 237 239 232 234 244 251 260 253 248 236 228
4 243 238 236 227 231 244 251 258 254 248 236 230
1] 242 236 234 229 234 246 250 256 256 243 236 234
6 241 241 249 245 232 243 252 258 256 243 237 226
T 240 250 245 241 240 243 257 255 252 240 237 223
8 242 239 242 234 2355 243 255 260 252 240 240 223

254 240 238 233 237 242 255 256 250 244 239 225

10 254 246 236 232 233 235 256 250 251 244 236 225

11 244 243 233 228 234 245 255 252 253 242 235 223

246 241 238 236 234 252 255 257 250 242 253 224

13 247 246 241 234 234 251 253 255 251 243 229 224

4 245 238 234 232 233 251 252 256 251 239 230 227

18 242 240 223 229 237 248 252 251 252 241 226 224

16 246 237 231 239 239 247 257 2585 252 241 226 227

17 245 252 242 231 242 250 256 256 248 2359 232 225

18 244 239 233 229 241 245 250 257 249 239 230 226

19 242 228 230 250 237 244 257 256 248 243, 224 227

20 241 235 231 233 239 243 261 248 247 241 228 226

21 242 243 234 229 258 244 261 253 251 238 228 224

242 239 234 240 239 243 256 258 253 244 227 224

23 243 242 233 228 242 250 261 257 250 241 228 223

24 239 240 231 231 241 243 257 256 248 241 222 224

25 238 238 231 227 246 244 257 262 248 240 226 223

26 240 242 235 224 243 248 258 259 254 240 228 222

27 241 250 237 228 242 247 257 257 248 243 227 225

28 240 237 232 235 241 257 256 257 245 243 226 222

29 237 234 234 236 - 248 258 257 248 241 224 221

30 241 238 217 227 - 248 257 256 246 241 226 224

31 238 - 232 219 - 244 - 25¢ - 239 226 -

Thousands Thousands of second-feet Per square | Runoff in
Month of d - mile + | inches
foot-days Maximum Mininmum Mean

October...........oiiiiiiiiiinns 7,535 254 237 243 0.815 0.94

Augul'i:. . . I 7,153
September. .. 6,770

Water year 1948-49 ... ......... 88,026 262 217 241 +808 10,99
+ Expressed in second-feet,
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Pigeon River at Middle Falls, below International Bridge, Minn.
{International gaging station)

Locatlon.- Water-stage recorder, lat. 48°00'44", long. 89°36'58", in NEX sec. 24, T. 64 5
—, K. 6 E., 400 feet upstream from Middle Falls, 3} miles upstream from mouth, and 5%
miles downstream from International Bridge. Datum of gage 1s 789.58 feet above mean
sea level, datum of 1929.

Drainage area.- 600 square miles at present site.

Records available.- October }940 to September 1949. April 1924 to September 1940 at site
at Internatlonal Bridge 52 mliles upstream, published as Pigeon River at International
Bridge. October 1923 to September 1932 in House Document 92, 73d Congress, lst
session. June 1921 to September 1949 in reports of Water Resources Division, Depart-
ment of Resources and Development, Canada.

Average discharge.- 26 years (1923-49), 488 second-feet.

Extremes. - Maximum discharge during year, 3,320 second-feet Agr. 14; maximum gage height,
7.05 Teet Apr. 11, backwater from ice; minimum discharge, 63 second-feet Dec. 1 (gage
height, 0.38 foot).

1923-49: Maximum discharge observed, 11,000 second-feet May 5, 1934 (gage height,
7.6 feet, site and datum then in use), from rating curve extended above 7,000 second-
feet; minimum, 27 second-feet Nov. 4, 1945 (gage height, -0.08 foot).

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

~“Wnich are fair.

Cooperation.- This station 1s one of the international gaging stations maintained by the
gnﬁea States under agreement with Canada.

Réting table, water year 1948-49, except period of lce effect
(gage height, in feet, and discharge, in second-feet)

.4 65 1.2 208 4.5 1,630
5 15 1.7 351 5.5 2,440
.6 88 2.5 606 6.1 3,020
7 104 5.3 951
9 140 3.9 1,260

Discharge, in second-feet, water year October 1948 to September 1949

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 69 70 80 90 *90 170| 1,440 229 376 242 129
2 €9 70 80 90 90 190] 1,440 221 351 259 125
3 ags 70 75 85 85 95 200| 1,350 221 460 259 119
4 *71 8o 90 85 95 240| 1,290 231 927 240 116
5 108 85 95 85 1lo0 280 2,170 221 788 231 111
6 206 120 100 85 95 320 2,720 206 624 231 111
7 245 110 100 85 90 360{ 2,350 188 624 229 107
8 a90| 221 95 95 80 90 420{ 1,850 191 880 218 104
9 191 90 95 80 85 $50f 1,500 184 744 208 10l

10 163 80 90, 8o 85 700| 1,290 191 589 201 .98

11 ag9s 150 *80! 90 80 80y 1,200 1,130 330 475 194 102

12 a95: 140 75 85 85 80 2,000 1,020 376 413 184 116

13 h93 130 80 85 85 8of 3,000 927 475 370 177 121

14 a90| 120 80 85 85 75] *2,920 833 444 336 175 130

15 290 120 80 *90! 85 75 2,170 765 391 318 170 136

75 1,740 702 345 306 168 129
75 1,560 681 327 297 170 119
70| 1,290 722 318 285 166 114

75{ 2,920 572 294 256 150 102

*80]| 2,820 556 300 248 146 101

8o} 2,170 523 327 269 150 99

85| 1,660 507 318 268 155 94

90} 1,530 460 554 259 159 96
100 1,470 294 662 242 155 101
100{ 1,350 234 475 242 148 98
120§ 1,320 216 376 245 142 98

130} 1,350 2 339 248 136 94
150 - 218 - 237 132 -
Maximum Minimum Mean Per square m{‘::;{..“
- 69 83.9 0.140 Q.16

245 69 108 .180 20

120 70 81.3 .136 .16
9,940 69 520 887 11.80
100 80 90.2 .150 .17

95 80 87.1 .145 15

150 70 88.7 148 .17

3,000 170 1,380 2.30 2.57

2,720 208 965 1.61 1.85

662 184 323 538 .60

927 237 404 873 .78

259 132 183 +305 .35

136 94 110 .183 .20
Water year 1948-49 ............ 118,829 3,000 69 326 543 7.36

s Peak discharge (base, 3,000 sec.-ft.).- Apr. 14 (12:10 a.m.) 3,320 sec.-ft.; Apr. 22 (9 p.m.)
, sec.-It.

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of 1 discharge measurement and weather records
h Computed from staff-gage reading. '

Note. - Stage-discharge relation affected by ice Nov. 11-15, Nov. 17 to Apr. 13.
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Baptism River near Beaver Bay, Minn.

Location.- Water-stage recorder, lat. 47°20%, long. 91°12!, in sec. 15, T. 56 N., R. 7 W.,
et upstream from highway bridge and 6 miles northeast of village of Beaver Bay.
Datum of gage 1s 609.97 feet above mean sea level.
Drainage area.- 140 square miles.
Records available.- July 1928 to January 1929, March 1930 to September 1947, June to
T September 1949,

Average discharge.- 17 years (1930-47), 159 second-feet.

Extremes. Maximum discharge during period June to September 1949, 1,100 second-feet July
gage height, 4.19 feet); minimum, 11 second-feet Sept. 3 ga%e height. 2.04 feet).
1928-29, 1950-47, 1949:" Maximum discharge, 9,350 second-feet Aug. 9, 1939 {zage

height, 8,11 feet), from rating curve extended above 2,600 second-feet; minimum daily,
0.3 second-foot Jan.-5, 6, 1940, i

Remarks.- Records good.

Discharge, in second-feet, water year Ootober 1948 to September 1948

Day} Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 211 144 13
2 - 187 157 12
3 - 123 113 15
4 - 658 83 27
5 - | 1,000 64 21
€ 317 988 63 19
7 222 828 48 17
8 181 593 40 15
8 154 532 31 13

10 131 371 25 12

11 111 244 23 19

12 103 186 19 59

13 222 161 18 59

14 211 171 17 55

15 181 151 22 42

16 157 123 14 33

17 154 94 32 28

18 151 101 97 25

19 125 96 14 23

20 123 78 51 23

21 106 67 42 23

22 83 56 43 22

23 249 47 47 20

24 428 80 48 18

265 323 94 39 18

26 244 82 31 20

27 200 64 24 22

28 216 87 21

29 195 101 19 20

g" 167 80 17 18
1 - 64 14 -

Second~ ' Psr re | Runoff in
Nonth foot-days | Maximum | Minimus Nean mils inohes

4,754 428 83 190 1.36 1.26
7,718 1,000 47 249 1.78 2.05
1,479 157 14 47.7 2341 .39

732 59 12 24.4 «17¢ .19

Water year = ............ -

Peak discharge {base, 1,300 sec.-ft.}.- No peak above base.
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St. Louls River near Aurora, Minn.

Locatlon.- Water-stage recorder, lat. 47°29'30", long. 92°14'20", in SW§ sec. 22, T. 58
., H. 15 Wi, at highway bridge three-quarters of a mile dmmseream i\rom Partridge
River and 15 miles south of Aurora.
Dralnage area.- 312 square miles.

Records avallable.- August 1942 to September 1949.

Extremes. Maximum discharge during year, 1,240 second-feet July 7-8 (ga.ge height, 4.08
7 minimum, 4.0 second-feet 0Oct. 2, 3 (gage height, 0.30 foot
1942 49: Maximum discharge observed 3,960 second-feet June 6, ‘1944 (gage height,
7.30 feet); minimum discharge, that of et . 2, 3, 1948.

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

Rating table, water year 1948-49 except period of ice effect
zage height, in feet, and discharge, in second-feet)

0.3 4.0 1.3 76 3.0 617
.4 7.7 1.5 106 3.8 1,040
.6 18 1.7 147 4.1 1,240
.9 37 2.0 225

1.1 54 2.5 399

Discharge, in second-feet, rvater year October 1948 to September 1949

Dayl Oct. Nov. Dec. Jan. Feb. Mar. Apr. MNay June July Aug. Sept.
1 8.1 8.7 15 24 19 15 32 309 424 219 174 82
2 4.4 8.7 15 26 19 15 34 295 474 228 169 75
3 4.4 8.2 15 26 19 16 38 288 572 265 166 72
4 5.1 8.2 16 26 19 16 48 281 641 509 161 71
5 21 12 17 26 19 18 70 395 617 870 154 65
6 7.0 30 20 28 19 17 2] 645 568 1,140 143 63
T 4.7 30 24 28 19 17 140 641 527 1,200 134 62
8 S.1 3 24 26 19 17 200 690 466 1,240 121 59
9 4.7 39 24 26 19 17 *260 630 407 1,170 110 56

10 4.7 38 *22 24 18 16 320 665 380 1,040 104 53

11 5.8 36 22 24 18 16 400 594 316 898 96 52

12 7.3 30 20 24 17 16 500 540 288 740 89 52

13 9.2 28 20 24 16 16 641 462 292 617 86 sz

14 8.2 26 20 24 16 16 690 407 295 523 90 49

16 8.2 a2z 22 24 16 16 665 356 292 453 89 47

16 12 22 22 24 18 15 641 316 295 395 95 44

17 14 20 22 24 1S 15 594 292 295 349 157 43

18 14 20 20 24 18 15 540 278 285 312 205 41

19 16 19 20 22 15 14 501 262 275 275 292 42

20 13 18 22 22 14 14 470 246 255 246 334 41

21 11 17 22 2z 14 14 457 234 240 222 334 39

22 11 16 22 20 14 14 466 225 225 200 308 37

23 8.7 16 22 20 14 15 479 214 203 189 312 38

24 8.7 15 22 20 14 *15 487 200 197 234 258 36

25 8.2 15 22 20 14 16 470 194 187 228 214 35

26 7.3 16 22 20 14 18 449 189 189 208 184 36

27 11 16 20 20 *15 19 415 179 187 194 159 41

281 10 16 20 20 15 20 387 166 197 189 136 40

29 6.6 16 22 20 - 24 349 158 200 184 117 33

30 7.7 15 22 19 - 26 327 211 208 176 103 31

31 8.2 - 24 19 - 30 - 338 - 174 92 -

Per square | Runoff in

Nean ile inchss
8.82 0,028 0.03
20.5 .066 .07
20.7 .066 .08
216 .692 9.41
23.1 .074 .09
16.5 .053 .05
17.0 .05¢4 .06
372 1.19 1.33
350 1.12 1.29
333 1.07 1.19
480 1.54 1.77
167 .535 .62
49.5 .159 .18
56,793.1 1,240 4.4 156 + 500 6.76

- Apr. 14 (5:30 p.m.) 690 sec.-ft.; May 9 (10 a.m.) 690 sec.-
.3 u y 7-8, 1,240 sec.-ft.

»* Iinter dxachargo measurement made on this day.

Note, - Stage-discharge relation affected by ice Nov. 12 to Apr. 12.
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Partridge River near Aurora, Minn.

Location.- Water-stage recorder, lat. 47°31'00", long. 92°11'20", on line between secs.
and 13, ’I‘i 58 N., R. 15 W., at highway bridge 1 mile downstream from unnamed
tributary, 15 miles east of Aurora, and 23 miles upstream from mouth.

Drainage ares.- 156 square milles.
Records available.- August 1942 to September 1949.
Extremes. Maximum discharge during year, 950 second-feet July 8, 9 (gage height, 5.06
7 minimum, 3.2 second-feet Oct. i (gage height, 0.79 foot).
1942—49- Maximum discharge observed, 2,930 second- feet June 6, 1944 (gage helight,
7.51 feet); minimum, 3.1 second-feet Sept 22 23, 1948 (gage height 0.77 foot).

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

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

Rating table, water year 1948-49, except periods of ice effect or shifting-control
gage height, in feet, and discharge, in second-feet)

0.7 2.5 1.9 28 3.5 229

.8 3.6 2.1 38 3.8 329

1.0 5.3 2.3 51 4.2 495

1.1 6.8 2.6 81 4.8 800

1.4 13 3.0 129 5.1 980

1.7 21 3.3 178
Discharge, in second-feet, water year October 1948 to September 1949
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3.3 4.1 7.5 7.0 5.5 6.0 14 137 157 121 69 47
2 3.3 | *4.0 8.0 7.0 5.5 6.0 18 129 229 133 68 42
3 3.4 4.0 8.0 7.4 5.5 6.0 20 125 315 163 70 42
4| 13 4.0 9.0 7.6 5.5 6.0 35 121 359 325 70 39
5 8.2 5.7 9.8 9.0 5.5 6.0 48 159 352 533 69 35
6 3.7 16 13 9.0 5.5 6.0 50 244 337 740 62 33
7 3.8 14 1 8.8 5.5 6.0 58 356 307 860 56 32
.8 3.9 11 11 8.8 5.5 6.0 72 433 251 950 50 29
9 3.8 10 10 8.4 5.5 6.0 94 464 192 920 45 27
10 3.7 9.6 *8.5 8.0 5.5 6.0 129 448 156 800 44 26
11 5.0 9.6 10 8.0 5.5 6.0 178 387 129 665 40 24
12 6.2 9.6 10 8.0 5.9 6.0 297 322 117 495 37 24
13 6.5 9.8 9.5 #3.5 5.8 6.0 428 244 114 359 35 23
14 5.4 10 9.0 8.4 5.8 6.0 514 194 115 254 39 21
15 6.0 10 9.0 8.2 5.6 6.0 533 157 120 190 36 19
16 9.8 1 9.5 8.0 5.5 6.0 518 133 128 156 38 18
17 9.4 1 9.0 7.6 5.5 6.0 472 119 130 135 71 18
18| n 1 8.5 7.0 5.5 6.0 416 108 126 117 119 17
19| 10 10 8.5 7.0 5.5 6.0 363 99 125 99 187 18
20 7.8 10 9.0 6.5 5.5 6.5 318 92 111 85 244 17
21 7.0 10 9.0 6.5 5.5 6.5 300 88 106 74 248 17
22 6.0 9.6 8.5 6.5 5.5 7.0 304 82 100 60 223 15
23 5.4 9.0 8.0 6.0 6.0 7.5 311 79 90 63 209 15
24 5.0 9.0 7.5 6.0 6.0 | *8.5 318 73 86 81 163 15
25 4.3 8.5 7.0 6.0 6.0 9.8 297 77 83 78 133 14
26 4.1 8.5 7.0 6.0 6.0 10 267 76 84 71 114 15
27 4.0 8.5 7.0 6.0 | *6.0 | 10 232 71 88 70 99 28
28 4.0 8.5 7.0 6.0 6.0 9.6 196 67 99 67 84 15
29 3.9 8.0 7.0 6.0 - 9.8 168 63 105 65 72 13
30 4.0 8.0 7.0 5.5 - 11 151 86 109 65 61 13
31 4.2 - 7.0 5.5 - 13 - 117 - 68 53 -
Seoond- Per square | Runoff in
Month foot-days Maximum Minimum Mean .:3, inohes

00tober . ...iviiiiiiiiiinaaa 179.1 13 3.3 5.78 0.037 0.04
. 4.0 9.07 .058 .06
7.0 8.74 .056 .06
3.2 112 .718 9.74
5.5 7.23 .046 .05
5.5 5.65 .036 .04
6.0 7.20 .046 .05
14 237 1.52 1.70
63 173 1.11 1.27
83 161 1.03 1.15
60 286 1.83 2.1
35 93.8 .601 .69
711 13 23.7 .182 .17
Water year 1948-49 ..... Ceenes .4 31,093.4 950 3.3 85.2 .546 7.39

Peak dischﬂgg !basa, 400 sec.-ft.).- Apr. 15 (10 a.m.) 533 sec.-ft.; May 9 (11 a.m.) 463 sec.-ft.;
June 4 p.m. sec.-ft.; July 3, 9, 950 sec.-ft.

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 23 to Dec. 3, Dec. 8 to Jan. 2, Jan. 10-13,
Jan, 18 to Feb. 11, Mar. 14-19. Shifting-control method used Feb. 16 to Mar. 13, Mar. Z21-24.
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Embarrass River at Embarrass, Minn,

Location. - Water-stage recorder, lat. 47°39'30", long. 92°11!'50", in NWi sec. 25, T. 60
— N., K. 15 W., at Embarrass, 30 feet upstream from highway bridge and 100 feet upstream
from rallway bradge.

Drainage area.- 93.8 square miles.
Records available.- August 1942 to September 1949.

Extremes.~- Maximum discharge during year, 297 second-feet.Apr. 15 (gage height, 5.12
Mfeef}éomiléx]:!-_mum daily, 1.9 second-feet Mar. 15-22; minimum gage helght, 0.67 foot
ar. 20, 21.
1942-49: Maximum discharge, 1,490 second-feet Apr. 21, 1948 (gage helght, 10.44
f;eﬁa) B m%gimgrf d%%g,, that of Mar. 15-22, 1949; minimum gage height observed, that
0! r. 20, 21, .

Remarks.- Records good except those for periods of ice effect, which are fair.
Rating table, water year 1948-49, except period of ice effect

(gage helght, in feet, and discharge, in second-feet)
(Shifting-control method used Sept. 11-30)

0.68 1.9 1.2 23
7 2.4 1.7 60
.8 4.9 2.5 125
.9 8.6 5.5 191
1.0 12 5.1 297
Discharge, in second-feet, water year October 1948 to September 1949
Day} Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.6 6.8 5.0 5.4 3.0 2.6 5.5 8ol 110 167 40 | 29
2 2.6 9.4 5.0 5.4 3.0 2.6 12 77 97 173 so | 24
3 2.6 7.1 5.0 3.4 3.0 2.6 26 74 118 185 46 | 23
4 2.9 4.9 5.0 3.6 3.0 3.0 48 70| 128 221 37 | 24
5 2.9 6.0 5.5 3.6 3.0 3.0 70 136 122 255 31 21
[ 2.9| 12 5.5 5.8 3.0 2.6 90 191 102 283 27 | 19
7 2.91 15 5.5 5.6 2.8 2.6 | 110 197 81 283 23 | 19
8 2.9 17 *5.5 3.6 2.8 2.6 |*130 191 64 269 20 | 17
9 2.6 9.4 5.0 5.6 2.8 2.6 | 160 179 52 234 17 | 16
10 2.6 9.8 4.6 3.6 2.6 2.4} 200 160 43 203 23 | 15
1 2.9 9.0 4.6 3.6 2.6 2.4 | 240 139 36 173 5| 13
12 5.2 8.2 4.6 3.6 2.6 2.4 248 114 31 136 29 | 1a
13 2.9 8.2 4.6 =*3.6 2.4 2.4 | 269 93 40 98 23 [ 15
14 2.6 7.9 4.6 3.6 2.4 2.2 | 290 75 43 70 %0 | 16
15 3.4 7.9 4.6 3.6 2.4 1.9 | 297 65 39 54 43 | 14
16 7.1 7.9 4.€ 5.6 2.4 1.9 | 283 57 36 43 43 | 13
17 6.4 7.9 4.4 5.6 2.4 1.9 | 255 51 40 36 146 | 12
18 5.6 7.1 4.4 3.4 2.4 1.9 | 227 50 40 30 209 | 11
19 5.6 6.8 4.4 5.2 2.4 1.9 | 209 50 34 26 221 | 11
20 4.9 6.8 4.4 3.2 2.4 1.9 | 197 46 32 22 215 | 13
21 5.6 5.6 4.4 5.2 2.4 1.9 | 185 43 30 19 197 | 13
22 5.3 4.9 4.4 3.2 2.4 1.9 191 4 26 17 179 | 12
23 4.9 4.9 4.2 3.2 2.4 2.2 | 185 39 31 15 1735 | 12
24 4.9 4.9 4.0 5.2 2.4 | *2.9 179 36 37 23 128 | 11
26 4.9 5.3 4.0 3.2 | a2.6 5.2 | 167 33 42 32 90 | 10
26 4.9 5.6 3.6 3.2 | a2.6 5.4 | 150 29 132 34 70 9.8
27 4.9 5.5 3.6 .2 | +*2.8 3.6 | 132 26| 150 32 60 | 10
28 4.9 5.5 3.6 3.2 2.6 3.6 [ 118 23| 179 31 s2 | 1o
29 5.3 5.5 3.6 3.0 - 4.0 | 102 21| 164 38 45 | 10
30 6.0 5.5 3.4 3.0 - 4.6 | 90 36| 139 36 38 9.8
31 6.8 - 3.4 3.0 - 5.0 - 102 - 7 34 -
Second- Per square | Runoff in
Month foot-days Maximum Minimum Mean mile inohes
2.6 4.21 0.045 0.05
4.9 7.61 .081 .09
3.4 4.48 .048 .08
2.6 67.3 717 9.76
3.0 3.39 .036 .04
2.4 2.63 .028 .03
1.9 2.70 .029 .03
5.5 162 1.73 1.93
21 8l.4 .868 1.00
26 73.9 .788 .88
15 105 1.12 1.30
17 76.5 .816 .94
s 446.6 9.8 14, .159 .18
Water year 1948-49 ............| 16,453.4 297 1.9 45.1 .481 6.53

Peak discharge gbaual 280 sec.-ft.).- Apr. 15 (2 a.m. to 2 p.m.) 297 seec.~ft.; July 7 (1 to
7 a.m. sec.-ft.

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.- Stage-discharge relation affected by lce Nov. 27 to Feb. 21, Feb., 27 to Mar. 19, Mer. 25 to
Apr. I1. Backwater from logs Oct. 5-17.
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Amnicon Lake near South Range, Wis.

Location.-~ Staff gage, lat. 46°29', long. 92°04', in sec. 12, T, 46 N., R. 14 W,, in
TOTTH Wwest corner of lake, 15 miles southwest of South Range Datum of gage 1s
1,188.00 feet above mean sea level (State Highway Commission levels). Gage readings
have been reduced to elevation above mean sea level.

Drainage area.- 5 square miles. -
Records available.- August 1936 to September 1949 (fragmentary).

Extremes. - Maximum elevation observed during year, 1,197.78 feet May 8; minimum, 1,195.82
o::lggg 4?2 Maximum elevation observed, 1,199.23 feet June 5,1944; minimum, that of
Remarks.- Lake has natural outlet.

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

Elevation, in feet, water year October 1948 to September 1949

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 5.84 6.16 - - - - - - - 6.90
2| 5.9 - - - - 6.88) 6.96 - - - -
3 - - - - - - - - - 7.16 | 6.88
4 - 5.84 | 6.18 - - - - 6.86 6.96 - 8,88
5| 5.96 - - - 6.66 - 7.26 - - - -
6 - 6.04 - - - - 7.58 - 7.04 [ 7.10 -
7 - - - - - - 7.74 | 6.78 - - B.64
8 - - - - N - 7.78 - - - -
9| s5.98 6.04 - - - 7.00 7.72 - 7.04 - -
10 - - - - 6.58 - - - - - - 6.80
11 - - 6.24 - - - 7.72 6.70 | 7.00 - -
12 - - = - - - - - N - 6.82
13| 5.88 6.04 - 8.38 - - 7.82 - - 6.98 -
4 - - 8.30 - - 7.04] 7.46 | 6.82 - - -

15 - - - - - - = N = - 6.78
16 5.86 - - - - 7.08 - - 6.98 7.10 -
17 - - - - - - 7.38 - - - 6.74
18 - - 6.32 - - - z - - - z
19| s.84 - - - - - - 6.90 - - 6.70

20 - 6.14 - - - 7.12 - - - 7.04 -

21 - - - - - - 7.20 - - - -

22 - - - - - - 6.94 - - -
23 5.84 - - 8.72 7.04] - - 6.86 -
24 - 6.16 | 6.38 - - - - 7.08 7.00 6.62

25 - - - - - 6.92 7.10 - -
26| s5.84 - - - - - - - - - -
27 - 8.18 - 6.54 - - - - - 6.92 -
28| s.82 - - - - - 6.96 - - - -
29 - - - - - - - z - - - -
30 s.84 - - - - - 6.98 - 6.68 7.14 - -

31 - - - - - - - 6.92 - - - -

Note.~ Add 1,190 feet to obtain elevation above mean sea level.
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Bois Brule River at Brule, Wis.

Location.- Cantilevered ghain gage, lat. 46°32115", long. 91°35'45", in NWiSW{ sec, 23,
T. 47 N., R. W., 1y mlles southwest of Brule Post 0ffice, 13 miles downstream from
Nebagamon Creek, and 1% miles upstream from Little Brule River.

Drainage area.- 130 square miles.
Records available.- January 1943 to September 1949.

Extremes.- Maximum discharge observed during year, 824 second-feet May 6; maximum gage
_FZEE‘EJe % 3.88 feet Jan. 20 (backwater from ice); minimum daily discharge, 88 second-feet
an, 18.
1943-49; Maximum discharge observed, 1,130 second-feet June 5, 1944 (gage height,
5.14 feet), from rating curve extended above 350 second-feet; minimum observed,
second-feet Mar. 13, 1943.

Remarks.- Records good except those for periods of ice effect, which are fair. Gage read
~—once daily.

Rating tables, water year 1948-49, except periods of ice effect
(gage height, in feet, and discharge, in second-feet)

oct. 1 to Peb. 22 Feb, 23 to Sept. 30
1.2 a8 1.5 122 l.4 107 2.0 219 2.9 470
1.3 99 1.6 135 1.6 135 2.3 295 3.3 612
1.4 110 1.7 149 1.8 173 2,6 376 3.8 824

- Discharge, in second-feet, water year Octcber 194e tc September 1949

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 104 110 116 120 114 162 152 144 173 195 144 alll
2 104 110 116 122 114 120 152 152 1s2 173 135 allo
3 104 110 116 126 114 1s2 162 144 162 135 135 alo9
4 104 116 116 130 114 120 173 219 162 195 135 alos
& 104 116 al2e 145 114 120 207 539 152 269 128 107
6 1lo 142 135 153 114 120 219 824 135 243 128 107
7 104 142 135 *153 114 120 219 539 135 243 120 107
[] 104 128 135 149 114 120 243 470 135 219 120 107
9 104 116 128 135 114 128 231 421 128 195 120 107

10 104 116 128 133 114 120 231 362 12e la4 120 107

.93

Water year 1948-49 ............ 53,409 824 a8 146 1.12 15.27

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
Rote.- Stage-discharge relation affected by ice Dec. 1, Dec. 10 to Jan. 7, Jan. 10-13, Jan. 19 to

Feb. 22.
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Bad River at Mellen, Wis.

Location.- Chain gage, lat. 46°19'30", long. 90°39'35", in sec. 6, T. 44 N., R. 2 W., at
— bridge on U. S, Highway 13 in Mellen, a quarter of a mile upstr'eam from Devils Creek
and 25 miles downstream from Rock River.

Drainage area.- 101 square miles.
Records avallable.- May 1948 to September 1949.

Extremes.- Maximum discharge observed during year, 4,340 second-feet July 4 (gage height,
12,0 Teet); minimum observed, 6.4 second-feet Oct. 1-3 (gage height, 2.08 feet).
1948-49: Maximum discharge observed, that of July 4, 1949; minimum observed, 3.8
second-feet Aug. 25-27, 1948 (gage height, 1.98 feet
Flood of June 24, 1946 reached a stage of 18.60 feet, from floodmark, from infor-
mation by local resident.

Remarks. ~ Records good except those for perlod of 1ce effect, which are falr. Gage read
Twice daily. .

Rating table, water year 1948-49, except period of ice effect
gage height, in feet, and discharge, in second-feet)
(Shifting-control method used Oct. 5 to Nov. 20, May 27 to June 19)

2.1 7 3.3 107 6.0 765
2.2 10 3.6 154 7.0 1,180
2.3 15 4.0 226 8.0 1,610
2.5 25 4.5 326 10.0 2,500
2.7 40 5.0 457 12.0 3,400
3.0 68 5.5 606 13.6 4,150
Discharge, in second-feet, water year October 1948 to September 1949 -

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.4 8.5 16 13 14 14 122 58 28 802 62 18
2 6.4 8.2 18 12 14 14 154 56 29 606 62 19
3 6.4 8.5 16 12 14 15 189 54 31 | 1,010 55 18
4 6.7 8.8 17 12 14 16 216 198 26 | 4,150 45 25
5 6.7 12 19 12 14 16 264 545 23 | 3,730 38 93
6 7.3 22 44 15 14 17 226 637 20 | 2,600 33 86
7 7.6 21 51 16 14 18 226 485 18 | 1,380 29 62
8 7.9 17 33 *16 14 19 245 350 17 765 27 51
9 8.2] 14 33 17 14 20 216 245 16 515 24 34
10 8.5 1o 33 18 14 21 207 189 16 326 24 30
1 14 11 30 18 14 21 207 146 15 245 22 27
12 15 8.8 25 18 14 21 198 122 15 189 22 33
13 13 10 24 18 14 21 207 100 19 146 20 130
ul 1 10 22 18 14 21 198 86 21 122 18 100
15 10 9.4 22 18 14 19 130 68 19 146 18 74
16 12 9.7 24 18 14 18 107 61 14 122 17 57

17 9.4] 10 26 18 14 18 146 58 12 93 17 48

18 9.4f 11 17 18 14 17 154 57 10 74 20 36
19 9.1 11 14 18 13 17 207 54 31 66 26 32

20 9.1 13 16 17 13 17 216 52 160 57 22 30

21 9.1| 33 16 16 13 20 198 43 350 56 19 26

22 8.8| 25 16 15 13 25 189 39 304 53 16 25

23 8.5| 24 16 14 13 35 162 36 245 46 18 24

24 7.9] 23 15 15 14 38 130 33 180 49 18 21

25 7.6 =22 14 15 14 40 114 32 138 53 22 20

26 7.6 21 14 15 14 43 114 32 as 46 19 20

27 7.6| 20 14 15 14 46 93 29 60 465 25 22

28 7.6 18 14 15 *14 54 80 26 48 86 18 23

29 8.2 17 14 15 - 90 68 24 41 100 18 23

30 8.2 17 14 14 - 122 62 25 31 74 18 22
31 8.5| - 14 14 - 130 - 26 - 18 -

41.0 .406 .45
92.8 019l 12.46

130
Water year 1948-49 ............ 3%,8681.6 4,150

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 18 to Nar. 29.
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Bad River near Odanah, Wis,

Location. - Water-stage recorder, lat, 46°29'15", long. 90°41'45", in SE sec, 2, T. 46
<y H. W., at Elm Holst Bridge, 2% miles downstream from Potato River, 8% miles south
of Odanah, and 12 miles upstream from mouth.

Drainage area.- 616 square miles.

Records available.- May 1948 to September 1949. July 1914 *to November 1922 at site
€S downstream.

. Extremes.-~ Maximum discharge during year, 16,500 second-feet July 4 (gage height, 17.3
— teet, from floodmark); minimum, 50 second-feet Nov. 29 (gage height, 2.02 fee'z:).
19%314-22, 1948-%9: Maximum discharge, that of July 4, 1949; minimum, that of Nov. 29,

Flood of June 24, 1946, reached a stage of at least 22.2 feet (top of bridge which
was submerged). from information by Indian Service.

Remarks, - Recgr?s good except those for periods of ilce effect or no gage-height record,
Ch are fair.

Discharge, in seccnd-feet, water year October 1948 tc September 1949

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a52 77 66 a2 90 87 850 331 174 780 304 104
2 a53 75 81 T4 90 89} 1,000 318 189 1,560 308 104
3 ass 77 102 68 89 82} 1,200 308 189 [ 1,820 286 100
4 a56 78 107 67 89 971 1,380 906 189 | 13,700 246 98
5 as7 88 117 70 &8 02| 1,780 3,020 170 | 15,900 208 144
6 as8 134 163 94 88 107 1,780 | 5,200 147 | 12,400 185 286
7 adl 131 150 100 88 113| 1,820§ 4,140 12 7,700 163 295
8 a2 126 163 *103 88 118 1,520 2,640 109 | 4,290 147 242
-] 62 109 183 107 88 124 1,420 1,780 104 | 2,480 134 189

10 62 98 140 108 88 130| 1,290 | 1,260 102 | 1,560 147 154

11 72 9 120 109 88 133| 1,200 ] 1,020 100 | 1,110 237 137

12 77 84 131 110 88 134 1,140 102 216 131

13 77 82 163 110 88 135( 1,080 698 147 780 174 221

14 75 82 134 1lo0 87 133| 1,020 595 131 670 144 376

16 72 84 126 1lo 87 130 870 502 115 580 120 313

16 70 82 134 110 87 120 725 439 104 545 131 246

17 68 82 131 110 86 113 780 412 88 475 181 204

68 84 115 1lo 85 110 930 398 82 412 147 170

19 70 91 108 110 85 110] 1,050 376 112 380 163 147
20 70 75 104 107 84 111 990 331 390 322 170 134
21 70 95 100 102 84 123 930 290 840 286 144 120
22 70 134 97 97 84 150 930 259 960 272 120 115
23 70 95 94 96 84 200 752 250 840 250 112 107
24 68 115 92 95 85 240 870 233 8lo 246 109 102
25 68 117 90 95 8s 265 605 216 670 254 102 100
26 70 115 90 94 86 285 555 208 493 246 102 100
27 72 107 89 93 *86 310 502 197 362 225 126 107
28 72 95 88 92 86 400 448 181 272 286 157 117
29 73 65 87 91 - 520 403 163 212 430 115 112
30 73 88 87 k:2 - 640 362 174 181 408 115 115
31 75 - 86 90 - 740 - 197 - 340 117 -

Water year 1948-49 ............ 167,877 15,900 52 460 - 747 10,13

Peak dischi base, 1,400 sec.-ft.).- Apr. 5 (3 p.m.) 1,860 sec.-ft.; May 6 (4 p.m.) 5,510 sec.-
£t y own s -]

<3 Ju. € u gec.~1t.

"Hinter discharge measurement made cn this day.

a Ne gage-height record; discharge computed cn basis of records for station at Mellen.

Note.- Stage-discharge relaticn affected by ice Dec. 19 to Apr. 3 (no reccrder record Dec. 21 to
Apr. 2; wire-weight gage read at about weekly intervals; discharge cemputed on basis of records for
staticn at Mellen).

949153 0 - 51 -3
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White River near Ashland, Wis.

Location.- Chain gage, lat. 46°29'50", long. 90°54'15", in sec. 6, T. 46 N,, R, 4 W., at
— dqownstream end of power plant of Lake Superior District Power Co., a quarter of a mile
downstream from bridge on State Highway 112 over dam, and 4z miles south of Ashland.

Drainage area.- 266 square miles.
Records available.- May 1948 to September 1949.
Extremes.- Maximum discharge during year, 3,720 second-feet 5 (gage helght, 5.53 feet);
—minimum, 3.1 second-feet Apr. 28-30 (gage height, 0.09 foot). -
1948-49: Maximum discharge, that of May 5, 1949; minimum, that of Apr. 28-30, 1949,

Remarks.- Records good, Gage read twice daily or oftener when plant load 1s changed.

Discharge, in second-feet, water year October 1948 to September 1949

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. Mey June July Aug. Sept.
1 143 156 106 151 177 176 731 172 206 241 239 150
2 143 156 146 164 207 163 700 228 198 344 218 158
3 139 163 206 164 194 169 700 201 193 544 218 163
4 142 156 197 171 187 169 700 294 191| 1,630 190 158
5 143 176 199 165 178 183 672} 2,330 152| 1,240 181 163
6 143 218 182 165 186 196 618| 1,500 225] 1,330 179 158
7 143 222 186 173 188 217 567] 988 178| 1,320 175 161
8 143| 172] 119 173 173 184 496 762 177| 1,110 176 181
9 143 170 171 174 167 197 452 672 174 1,030 176 151

10 150 169 120 176 183 197| ° 408 519 171 519 167 153

11 150 176 141 127 177 190 365 386 161 474 386 161

150f 176 154 181 177 157 365 33 138 408 218 168

13 167 176| 166 180 169 210 323 252 %18 286 179 199

14 150 156 179 173 178 163 328 234 198 277 180 161

15 150 169 165) 180 176 135 255 186 195 229 186 161

18 157| 169 165 172 160 169 302 220 195 235 463 161

1% 163 169 176 180 181 176 259 202 147 197 365 161

163| 169 114 188 176 169 408 202 138 202 263 161

19 152| 169, 160 133 162 139 386 202 256 182 228 161

157 176 182 235 192 186 365 206 474 177 195 161

21 176] 88 187 163| 176 164 338 191 496 190 199 161

22 157 203 174 199 171 176 286 156 474 177 169 153

23 157 211 165 198 167 177 283 200 465 185 158 153

24 164 187, 128 181 165 210 230 198 357 186 161 153

25 157 167 1686 181 165 248 238 180 252 217 171 153

26 157 187, 165 174 175 446 204 180 182 211 177 154

27 157 173 173 174 179 479 216 180 221 210 171 154

28 142 173 172 183 172 359 208 187 168 269 169 155

29 158 152 173 206 - 798 201 167 163 330 169 161

30 156} 159 173 206 - 798] . 186 208 163 302 153 161

31 156} - 171 179 - 731 - 194 - 274 150 -

ond~ Psr square | Runoff in
Month foot-days Maximum | Minimum Mean mile inches

4,779

Water year 1948-49 ............ 90,042 2,330 88 247 .929 12.59
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Montreal River near Saxon, Wis,
Location. - Water-stage recorder, lat. 46°32145", long. 90°24!'5", in NWi sec. 23, T. 48
., R. 49 W,, 2 miles upstream from mouth and 3% miles north of Saxon.

Dralnage area.- 281 square miles.

Records avallable.- September 1938 to September 1949.

Average discharge.- 1l years, 322 second-feet.

Extremes.- Moximum discharge durlng year, 3,460 second-feet July 6 (gage height, 5.41 feet);
minimum, 5.8 second-feet Oct. 17 (gAge height, 1.09 feet). ’ !

1938-49: Maximum discharge, 5,700 second-feet July 18, 1942 (gage helght, 6.93 feet);

minimum, 2 second-feet Sept. 21, Oct. 8, 1939.

Remarks.- Records good except those for perlods of jce effect, which are fair. Diurnal
TTuctuation caused by Saxon Falls power plant, 1% miles upstream. Flow regulated by
Glle Reservoir on West Branch Montreal River icapacity, 1.29 billion cubic feet).

Revisions (water years).- W 894: 1938-39, W 924: 1939-40.

Rati tables, water year 1948-49, except periods of ice effect
n?gage height, in feet, and discharge, in second-feet)

oct. 1 to Mar. 30 Mar. 31 to Sept. 30
1.2 8.5 1.5 29 1.4 21 2.3 255 4.1 1,680
1.3 14 1.6 40 1.5 29 2.8 416 4.6 2,300
1.4 21 1.8 73 1.6 41 2.9 597 5.1 3,020
1.8 78 3.3 890
2,0 132 3.7 1,260

Discharge. in second-feet, water year October 1948 to September 1949

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept,
1| so 7.5 14 11 25 19 500 20 180 296 184 184
2 so 7.5 15 10 18 23 520 95 184 450 184 184
3 28 7.5 27 12 30 15 580 97 175 450 180 184
4| 69 7.5 33 60 23 25 723 338 237 | 1,520 180 188
6| 61 38 34 2e 15 33 87¢ | 1,210 196 | 2,580 175 184
6| 82 37 70 20 21 17 850 | 2,040 175+| 3,020 184 184
T 66 83 60 15 21 47 766 | 1,620 171 | 1,920 68 184
8 76 40 s2 25 25 27 737 { 1,120 153 | 1,210 139 184
9 76 42 40 20 13 31 679 730 148 788 214 184

10 22 a7 a9 30 18 32 617 509 150 546 214 180

11 54 28 41 35 25 38 552 399 85 405 227 175

12/ 54 35 32 15 28 32 546 333 78 317 196 180

131 45 34 30 27 18 24 527 275 171 265 171 184

4| 30 25 32 28 30 21 291 227 175 227 167 184

15} 30 36 35 45 20 20 433 196 188 275 132 184

16 33 40 25 23 16 30 360 175 171 214 180 184

1Ti 12 26 19 30 11 28 338 171 171 180 175 188

18] 66 42 15 45 15 25 366 171 139 167 180 114

191 80 39 18 54 32 40 338 180 153 175 184 156

20] s8 43 40 39 13 30 311 171 255 180 184 188

21 24 24 25 36 20 50 286 136 487 184 180 184

34 49 17 52 18 70 265 78 539 180 136 184

23 8.0{ 38 21 31 27 90 255 146 462 180 175 184

24 7.2 50 18 26 21 110 237 180 388 175 171 184

25) 1s 24 17 22 10 160 214 167 317 156 175 184

26| 12 46 22 30 45 250 175 164 232 180 180 184

271 11 49 45 35 10 350 175 160 188 184 188 184

28 8.7| 38 102 22 19 500 164 180 175 184 136 184

29 8.0 23 98 35 - 800 171 171 175 18¢ 156 184

30 8.2| 17 102 10 - 700 142 187 180 184 184 184

3 7.5 - 40 25 - 580 - 187 - 180 184 -

Seoond~ Per re | Runoff in
Nonth foot-days | Maximum | Minimum Mean wile inohes
0otober...........evviieninnae...| 1,185.6 82 7.2 38.2 0.136 0.18
November........... 1,027 83 7.5 34.2 .122 e
December........... 1,182 102 14 38.1 .136 .16
Calendar year 1948 ............| 57,644.6 2,000 7.2 157 .559 7.64
10 | 27.8 .099 .11
10 21.0 075 .08
15 130 \463 .53
142 440 1.57 1.75
20 380 1.35 1.56
78 216 769 .86
156 553 1.97 2.27
68 174 .619 .71
114 181 .644 .72
Water year 1548-49 .......... ..| e8,283.6 3,020 7.2 187 .665 9.05
 Note.- Stage-discharge relation affected by ice Nov. 29 to Dec. 31, Jan. 2 to Apr. 3 (no gage-
he: Tecord Dec. 19-29, Jan. 20-26, Mar. 1-9; discharge computed on basis of recorded range in

stage, weather records, and Superior Falls power plant records).
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Presque Isle River at Marenisco, Mich.

Location.- Water-stage recorder, lat. 46°22!, long. '89°41', in MWl sec. 21, T. 46 N., R.
., @ quarter of a mile upstream from county highway bridge in Marenisco and about
2y miles downstream from confluence of East and West Branches of Presque Isle River,
griorttg Bélay 27, 1949, wire-weight gage at site a quarter of a mile downstream at dif-
erent datum,

Drainage area.- 175 square miles,
Records avallable.- February 1945 to September 1949. .

Extremes.- Maximum discharge during year, 1,350 second-feet May 7 (gage height, 7.77 feet,
Trom graph based on gage readingJ; minimum observed, 14 Second-feet Oct. 3-6; minimum
gage helght observed, 2.27 feet Oct., 4, 6.

1945-49: Maximum discharge, 1,860 second-feet June 26, 1946 (gage helght, 9.4 feet,
from floodmark, site and datum then in use); minimum observed, 13 second-feet Sept. 30,
1948 (gage height, 2.25 feet, site and datum then in use).

Remarks.- Records good excegt those for periods of shifting control, whith are fair, and
Those for period of ice effect, which are poor. Gage read twice daily Oet. 1 to May 26.

Discharge, in second-feet, water year October 1945 to September 1949

Day] Ooct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 16 25 56 37 48 47 180 126 77 164 88 33
2 16 24 *54 37 48 *a7 220 134 74 208 82 59
3 14 24 50 *36 48 47 250 149 70 237 74 70
4 14 *29 50 36 48 47 270 334 64 392 64
5 14| 47 56 36 48 47 280 915 58 547 54 138
6 14 72 62 36 48 46 290| 1,250 54 699 61 140
7 15 82 64 36 48 46] *310| 1,250 48 655 56 132
8 18 79 64 36 48 46 315 915 40 547 48 121
9 18 63 60| 36 48 46 320 162 38 432 40 106
10 20| 58 58 36 48 46 320 543 34 332 48 91
1l 23/ 54 54 36 48 46 324 391 31 256 94 79
i 30 10 52 36 48 46 344 334 28 199 96 82
3 30 38| 50 36 48 46 362 306 48 160 64 104
14 27 36 48 36 48 46 353 258 61 130 42 135
15 24 39 47 36 48 46 277 211 S1 108 40 150

16 24 40 46 38 47 46 222 189 40 84 43 142

17 24 44 45 40 a7 46 200 202 34 66 5¢ 125

18 22 45 44 43 47 46 240 240 30 58 56 108

19 22 48 43 46 47 46 258 226 45 S1 53 89

20 21 55 42 47 a7 46 268 208 238 43 50 77

21 21 62 40 a7 47 48 277 182 547 42 45 69

22 21 62 40 45 47 50 286 163 484 40 39 58

23 21 60 39 46 a7 52 268 149 402 36 39 42

24 21 58 39 a7 47 56 229 137 312 38 36 34
25 21 54 38 48 47 60 194 126 219 48 36 32
26 21 50 38 48 47 68 174 118 147 89 35 32
27 21 48 38 48 a7 75 158 116 70 74 38 36
28 21 47 38 *48 47 85 146 103 19 101 39 38
29 20 47 38 48 = 95 132 92 28 120 35 36
30 24 52 38 48 - 115 126 89 42 106 36 32
31 27 - 38 48 - 130 - 84 - 87 35 -

Nonth roogond-, | Mextmom | Minimen [ Mean | PeTSquare|Rumoffin
643 30 14 20.7 0.118 0.14

1,482 82 24 49.4 .282 .31

1,469 64 38 47.4 271 W31

26,877 509 14 73.4 .419 5.70

1,277 48 36 41.2 .235 .27

1,331 48 47 47.5 .271 .28

1,759 130 46 56.7 .324 .37

7,593 362 126 253 1.45 1.61

10,302 1,250 84 332 1.90 2.19

3,433 547 19 114 651 .13

6,129 699 36 198 1.13 1.30

1,623 96 35 52.4 .299 .34

2,475 150 32 82.5 471 .53

Water year 1948-49 ............ 39,516 1,250 14 108 617 8.38

Peak discharge (base, 600 sec.-ft.).- May 7 {5 to 8 a.m.) 1,350 sea.~ft.; July 6 (2 to 4 p.m,)
72T sec.-Tt,

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 18 to Apr. 10. Shifting-control method used
May 24-26, July 16 to Sept. 14.
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Presque Isle River near Tula, Mich.

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

Drainage area.- 260 square miles,
Records available.- February 1945 to September 1949.
Extremes.- Maximum discharge during year, 2,600 second-feét May 7 (gage height, 11,82

T 1eet, from graph hbased on gage readings); minimum, 22 second-feet Oct. 5, 6 (gage
height, 4,22 feet).

1945-49: Maximum discharge, 3,170 second-feet June 25, 1946 (gage height, 12.45
feet, from graph based on gage readings); minimum, that of Oct. 5, 6, 1948.
Remarks.- Records good except those for period of ice effect, which are poor. Gage read
once daily.
Rati tables, water year 1948-49, except period of ice effect
n%gage height, in feet, and discharge, in second-feet)
(Shifting-control method used Aug. 29 to Sept. 4)
oct. 1 to Apr, 10 Apr. 11 to Sept. 30
4,2 21 5 43 5.1 157 4.4 35 5.0 128 8.4 1,000
4,3 27 55 48 6.7 516 4.5 45 5.7 258 10.4 1,840
4.4 34 4.6 56 7.6 732 4.6 59 6.9 550 11.6 2,470
Discharge, in second-feet, water year October 1948 to September 1949
Dey| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 25 30 46 42 56 54 280 180 95 227 121 40
2 25 30 49 42 56 54 330 180 86 388 124 40
3 24 30 *54 42 56 #54 370 193 81 482 107 56
4 24 30 54 41 56 54 450 390 78 575 91 103
5 23 41 60 40 54 52 540} 1,280 71 795 79 142
6 22 109 70 40 54 52 *650 | 2,410 64 | 1,320 71 151
7 23 144 84 40 54 52 680 | 2,470 59 | 1,360 66 146
8 25 128 82 40 56 52 700 | 1,940 55 | 1,120 62 133
S 27 99 78 42 58 52 7l0| 1,520 52 840 56 121
10 29 77 72 42 58 52 720 1,080 51 600 58 107
11 30 64 66 42 56 52 750 750 49 412 128 88
12 34 56 64 40 56 52 795 550 51 280 175 90
13 37 49 62 40 56 52 855 425 56 210 135 204
4 36 46 58 40 56 52 780 325 73 166 90 265
15 32 44 56 40 56 52 645 260 76 137 68 232
16 32 44 54 46 56 52 512 236 64 117 62 189
17 31 49 54 50 56 52 450 232 52 93 62 162
16 30 54 52 54 56 52 425 265 49 84 62 137
19 30 50 52 56 54 54 425 280 59 100 61 121
20 30 45 50 56 54 54 438 258 189 91 56 107
21 28 58 50 54 54 56 450 223 388 74 52 96
22 28 83 49 54 54 58 462 195 562 68 49 86
23 20 79 48 54 54 62 438 178 630 64 48 76
24 29 75 48 56 54 65 388 168 575 81 48 64
25 29 71 48 58 54 70 325 157 475 81 45 55
26 28 69 48 58 54 75 280 150 325 64 43 52
27 28 67 48 60 54 82 252 141 208 78 44 55
28 28 58 47 *60 54 95 223 126 124, 98 46 59
29 28 49 46 58 - 120 200 114 79 128 41 61
30 28 48 45 58 - 155 180 103 86 133 40 56
31 29 - 44 58 - 225 - 98 - 121 39 -
Second- Psr square | Runoff in
Month foot-days | Meximun | Minimum Mean aile inches
October..... 88l 37 22 28.4 0.109 0.13
Novenmber.... 1,876 144 30 62.5 240 .27
December. ... 1,738 84 44 56,1 .218 .25
Calendar year 1948 ............ 42,496 1,030 22 116 .446 6.08
JANUATY ...l 1,503 60 40 48.5 .187 .21
February . 1,546 58 54 55.2 .212 .22
March.. 2,115 225 52 68.2 .262 .30
ﬁ;ﬂ . 14,703 855 180 490 1.88 2.10
16,877 2,470 98 544 2,09 2,41
June . 4,862 63 49 162 .623 .70
July..... 10,327 1,360 61 333 1,28 1.48
August .. 2,229 175 39 71.9 .277 .32
September . 3,294 265 40 110 -423 «47
Water year 1948-49 61,951 2,470 22 170 854 8.86

Peck discharge (base, 1,000 sec,~ft.)}.- May 7 (12:30 &.m.) 2,600 sec.-ft.; July 7 (2 a.m.) 1,400
8ec, - -

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 5 to Apr. 10.
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Middle Branch Ontonagon River near Paulding, Mich,

Locatlon.- Water-stage recorder, iat. 46°21130", long. 89°04'40", in sec. 29, T. 46 N., R.
25 feet downstream from highway bmdge 2% miles upstream from Bond Falls -
Reaervoir and 53 miles southeast of Paulding.

Drainage area.- About 175 square miles.
Records avellgble,- June 1942 to September 1949.

Extremes.v Maxlimum diseharge during year, 596 second-feet May 6 (gage height, 6.16 feet);
, 39 second-feet Nov. 20 (gage height, 3.01 feet).
1942 49: Maximum discharge, 1,320 seconq-reet J‘lm‘é 6, 1944 (gage height, -9. 15 feet),
i niggmt (213 second-feet Nov. 22 1946 minimum gage height 2.96 feet Nov. é
correcte

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

Rating table, water year 1948-49, except period-of ice effect
gage height, in feet, and discharge, in second-feet

3.3 58 4.5 227
3.6 83 5.3 398
3.9 120 6.1 574
Discharge, in seoond-feet, water year October 1948 to September 1948
D.ﬂ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 72 81 78 84 78 94 123 112 86 145 102 74
2 72 *78 100 84 78 92 126 116 85 156 96 73
] 72 78 94 84 78 90 138 116 84 125 91 72
4 72 81 90 84 78 92 158 168 81 216 86 75
5 72 102 a8 84 78 94 185 321 78 332 84 92
[] 72 154 100 86 78 9 192 530 77 376 88 99
7 72 140 80 88 76 88 *186 574 73 310 93 92
8 74 113 100 88 76 90 195 530 72 243 92 87
9 76 100 100 85 78 85 195 409 72 201 86
10 74 96 98 a2 78 88 198 310 73 170 105 77
11 80 93 96 80 75 197 257 72 145 158 77
12 90 91 84 80 75 86 210 219 72 133 141 88
13 88 88 92 80 75 85 231 197 79 123 114 96
14 81 87 90 80 75 84 227 174 83 112 99 96
15 78 85 90 82 77 84 210 159 90 104 90 87
16 78 86 88 90 78 82 180 152 84 99 88 81
v 77 92 86 88 78 82 192 141 77 93 a6 78
18 78 90 86 86 86 82 192 158 k¢ 3 87 83 77
19 78 88 82 84 86 80 130 154 74 86 76
77 65 80 82 86 82 183 140 96 83 78 79
21 78 115 80 80 84 85 177 125 271 8l 77 78
22 77 100 84 80 84 90 183 117 208 80 78 76
23 78 S4 84 80 88 92 190 112 248 78 77 76
24 78 90 84 80 *92 94 170 109 300 87 73 75
25 78 85 84 8o 80 96 156 106 332 73 %
26 76 85 84 80 92 98 145 105 244 85 72 76
27 75 80 1 *80 9 100 134 98 170 86 77 78
28 7% 80 84 80 90 105 128 94 140 117 75 78
29 74 *75 *84 80 - 110 123 92 118 143 72 77
30 74 75 82 80 - 115 112 92 107 117 72 17
31 78 - 82 80 - 120 - 20 - 99 7% -
Second- Per re | Runoff in
NMonth foot-days | Maximum | Minimus |  Mean e inch
2,372 90 72
2,767 154
2,742 100 78
37,771 332 65
2,561 90 80
2,278 94 75
845 120 80
5,239 251 114
8,077 574 90
3,721 332 72
4, 376 78
2,760 158 72
2,428 99 72
40,189 574 65 110 .628 8.53

Peak dl.a%e !bgle. 500 lec.-gt!h May 6 (11 p.m.) 598 sec.-ft.
¢ measurement made on this day.

Note.- Stage-discharge relation affeoted by ice Nov. 21 to Mar. 31.
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Middle Branch Ontonagon River near Trout Creek, Mich.

Locgtion.~ Water-stage recorder, lat. 46°28145", long. 89°05125", in sec. 8, T. 47 N., R.
., an eighth of a mile upstream from State Highway 28, 3 miles west of town of
of Trout Creek, and 61 miles downstream from Bond Falls Dém.

Drainage area.- About 225 square miles.

Records available.- June 1942 to September 1949.

Extremes.~ Maximum discharge during year, 144 second-feet July & (gage height, 2,14 feet),
during period of doubtful gage-height record; minimum, 21 second-feet Mar. 7 (gage
heigh’c 1.30 feet), caused by ice jam ups’cream

1942-49: Maximim discharge, 1,170 second-feet June 7, 1944 (gage height, 4.53 feet);
minimum, 14 second-feet sometime during period of no gage-height »ecord Jan. 238 to
Febt 13, 1947 (gege height, 1.14 feet, from recorded range in stage), caused by ice Jam
upstream.

Remarks.- Records excellent except those for periods of ice effect or doubtful gage-
t record, which are good. Flow regulated by Bond Falls Reservoir. Diversion to
South Branch On’conagm River by Bond Falls Canal (see p. 34).
Rating table, water year 1948-49, except periods of ice effect
(gage height, in feet, and diacharge, in second-feet)

1.4 27 1.7 58
1.5 34 1.9 92
1.6 44 2.1 134

Discharge, in seoond-feet, water year October 1948 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 46 32 30 32 31 31 38 32 39 85 58 54
2 46 32 33 351 31 *32 39 32 52 7% 47
3 46 32 *32 *31 *31 32 41 32 54 70 58 48
4 47 32 32 31 31 32 44 41 54 105 52
] 47 38 34 32 31 32 47 82 113 120 55 52
6 46 38 34 32 31 30 43 94 54 130 58 49
7 46 34 31 32 31 30 42 55 84 55 48
8 46 33 33 32 31 31 40 43 54 74 54 47
9 47 32 32 32 31 31 38 39 54 70 54 47

10 47 32 30 31 31 31 37 36 54 65 80 47
1) 48 32 32 30 31 31 37 35 54 62 84 48
12 48 32 32 32 31 31 37 34 54 58 €5 49
13 47 32 30 32 31 31 37 33 58 56 58 49
14 47 32 32 32 31 31 36 33 57 55 57 48
15 47 32 32 32 31 31 35 32 57 55 55 47
46 32 32 33 31 31 35 32 58 54 85 47
17 44 33 32 31 3 32 35 33 54 54 47
18 44 32 32 32 31 31 36 38 54 57 47
19 44 33 32 32 31 31 35 41 65 57 85 47
44 34 32 32 31 32 34 37 68 58 85 47
21 46 35 32 32 31 32 34 35 72 55 54 47
22 46 34 32 32 31 32 35 34 62 55 54 47
23 46 34 32 32 31 32 34 34 a2 54 54 48
24 46 34 32 32 32 32 33 34 70 85 54 47
25 46 3¢ 32 32 31 32 33 3¢ 60 54 5¢ 47
26 46 33 32 32 30 33 33 34 57 54 854 47
27 41 33 32 32 32 36 32 33 58 55 47
28 32 33 32 31 31 36 32 33 54 60 55 47
29 32 31 32 31 - 38 32 33 54 57 57 47
30 32 33 32 31 - 39 32 32 62 55 87 47
31 32 - 32 31 - 38 - 32 - 54 87 -
Month gm’ Maximum | Minimum Mean Per ® re R“f::ht“m

1,368 48 32 44.1

38 31 33.1

891 34 30 32.0

17,299 683 30 47.3

982 33 30 31.7

869 32 30 31.0

1,004 39 30 32.4

1,096 47 32 36.5

1,202 9¢ 32 38.8

1,726 82 39 57.5

2,063 130 54 66.5

1,755 84 84 56.6

1,436 54 46 47.9

15,485 130 30 42.4

* Winter ancm.rge measurement made on this day.

Note.- Stage-discharge relatlon affected by ice Dee. 23, 25-27, 29, 30, Jen. 2, 3, 21, Feb. 4-18,
Mar. I, 11, 12, 14, 19. Doubtful gage-height record Dec. 16-18, Jan. 20, Jan. 20 to Feb, 3, June 19
to July 14; discharge computed on basis of dlscharge measurements, weather records, and unpubllehed
records for bypass welrs at Bond Falls,
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Middle Branch Ontonagon River near Rockland, Mich.

on.- Wire-welight e, lat. 46°42105", long. 89°09'40", in sec. 27, T. 50 N., R. 39

Locat:,ﬂ,. at oridge onghU. ?gﬂighway 45, 300 féet downstream from East Branch and 2%' miles
southeast of Rockland.

Drainage area.- 670 square miles.

ecords avallable.- July 1942 to September 1949. 1

Extremes.- Maximum discharge during year, 11,000 second-feet July 6 (gage hc;igl:t,4lzé
ieeﬁj from floodmark); minimum observed, 157 second-feet Dec. 1 {gage helght, 4.
feet). 9
.49: Maximum discharge, 27,000 second-feet Aug. 22, 1942 (gage height, 2l.

fee%?(;%rgxi f‘lgodmarks), fromgratiné curve extended above 4,500 Second-feei}, cigizasigb?f

slope-area and contracted-opening determinations at gage height 21.2 feet; r]r}a 11;22

served, that of Dec. 1, 1948; minimum gage height observed, 4.39 feet Aug. , .

Remarks.- Records good except those for periods of ice effect or no gage-height record,
T which are falr. Gage read once or twice dally. Flow regulated by Bond Falls Reservoir.
Diversion to South Branch Ontonagon River by Bond Falls Canal (see p. 34).

Ratin? tables, water year 1948-49, except perilods of ice effect
e height, in feet, and discharge, in second-feet)
Shifting-control method used Apr. 22 to May 4
June 20 to July 3, Sept. 20, 21) R

Oct. 1 to Sept. 19 Sept. 20-30
4.5 166 4.9 257 5.5 530 6.6 1,440 10.0 5,870 4.8 195
4.7 204 5.2 373 5.8 730 7.5 2,450 11.6 8,380 4.9 230
Discharge, in seoond-feet, water year October 1948to September 1949
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 168 188 168 200 190 185 | .1,200 226 202 904 352 240
2 168 190 *200 200 195 *185| 1,060 226 211 778 334 228
3 168 190 225 200 *180 185 | 1,050 240 206 | 2,240 310, 223
4 170 200 220 200 130 190 1,590 580 206 | 7,880 284! 245
5 171 226 250 205 190 195 | #1,860 | 4,590 202 | 3,610 267 299
] 173 314 290 | 210 185 200 | 1,590 6,620 196 | 8,340 274 322
7 173 314 260 220 190 195 ( 1,300 | 2,950 194 | 3,280 274 295
8 177 245 240 220 195 190 | 1,340{ 1,340 194 | 1,490 257 271
S 186 221 230 220 195 190 1,040 827 196 920 242 251
10 200 200 223 215 190 200 929 560 198 590 326 240
11 218 192 216 205 185 190 886 420 202 446 616 234

Waisr year 1948-49 ........... - 149,829 8,340 168 410

* Winter discharge measurement made on this day.

Note,- Stage-discharge relation affected by ice Dec. 3-7, 9, Dec. 12 to Apr.l (no gage-height re-
cord Dec. 23-28, Dec. 30 to Jan, 2, Jan 16, 17). No gage-helght record Oct. 12-15 and on Sundays
and holidays; discharge computed on basis of adjancent record and records for nearby stations.
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Ontonagon River near Rockland, Mich.

Location.- Water-stage recorder, lat. 46°43'15", long. 89°12'25", in sec. 20 T. 50 N.,
R. 39 W., at bridge on county road between Rockland and Victoria, 12 miles southwest
. of Rockland and 2 miles downstream from confluence of Middle and South Branches. '

Drainage area.- 1,290 square miles,
Records available.- June 1942 to September 1949.

Extremes.- Maximum discharge during year, 17,900 second-feet July 6 (gage height, 18.52
eel); minimum daily, 280 second-feet Oct. 2.
1942-49: Maximum discharge, 42,000 second-feet Aug. 22, 1942 (gage height, 28.6
feet, from floodmark), from rating curve extended above 9,500 second-feet on basis of
slope-area determination; minimum daily, 260 second-feet Sept. 6, 1948,

Remarks.- Records excellent except those for period of ice effect, which are fair. Flow
Tégulated by Victoria power plant, on South Branch, 5 miles above station, and by
Bond Falls Reservoir and Gogebic and Cisco Lakes.

Rati tables, water year 1948-49, except period of ice effect
n%zaze height, in feet, and discharge, in second-feet)

" Oct. 1 to Mar. 31 Apr. 1 to Sept. 30
5.2 280 5.7 470 7.8 1,860 11.5 6,370
5.4 345 6.3 765 8.8 2,880 13.0 8,620
5.7 460 7.0 1,200 10.0 4,300 15.6 12,800
6.0 590
Discharge, in second-feet, water year Ootober 1948 to September 1949
Day; Oct. Nov. Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept.
1 303 338 a4l0 350 470 560 2,770 479 572 1,780 685 644
2 280 342 *369 320 500 *540 2,880 551 587 2,250 682 606
3 307 369 375 360 510 520 3,100 551 581 2,190 647 590
4 314 369 334 360 500 480 4,300 893 572 9,420 616 609
5 297 416 358 370 480 560 5,350{ 8,290 504| 5,630 608 590
6 294 545 536 370 480 530 | *4,300] 12,400 577) 12,700 592 663
T 308 489 496 380 500 590 3,700 8,770 571 8,470 528 642
8 307 511 454 380 500 590 35,5807 6,070 5667 4,090 626 638
-] 315 456 472 350 500 570 3,100f 4,090 571 2,780 633 614
10 332 378 454 390 480 560 2,600 2,260 582 1,950 696 574
11 380 354 450 390 470 540 2,290| 1,780 635] 1,590 946 534
12 394 353 440 360 470 520 2,500| 1,640 562| 1,310 1,310 613
13 382 324 430 360 490 560 2,440| 1,430 618 868 953 623
14 362 340 420 330 510 580 1,900| 1,000 631 693 749 637
15 416 377 410 390 500 550 1,470 880 620 655 699 604
16 380 387 410 370 510 550 1,130) 1,030 832 625 654 622
17 334 368 400 440 500 550 1,160 710 595 598 664 594
18 356 396 400 480 490 550 1,350 965 556 637 628 616
19 360 390 400 420 480 540 1,100 1,040 590 680 628 591
20 348 345 400 370 510 530 1,160 1,030 903 707 587 548
21 353 354 400 390 520 560 1,060 789| 3,270 655 568 566
22 357 486 400 390 540 610 1,030 673 2,580 628 610 594
23 304 464 400 360 540 680 1,000 628 | 3,460 586 618 808
311 464 400 430 540 740 792 590 3,460 537 640 588
26 350 376 400 450 540 800 765 612 2,250 633 €55 572
26 358 399 380 450 510 900 716 551) 1,540 648 650 610
27 328 413 420 *450 540 | 1,000 635 570 923 630 610 637
28 306 344 400 450 *560 | 1,200 620 556 800 725 600 642
29 303 417 *370 450 - *1,750 585 502 679 748 636 621
30 287 451 360 410 - 2,250 542 492 658 685 668 807
31 286 - 350 450 - 2,500 - 564 - 620 652 -
re £
Month tg:gfﬁ;s Maximum | Minimum Mean P":ﬁ':‘ R“;’:Og”h
Ootober.... . 10,309 416 280 333
November . 12,015 545 324 400
December 12,698 536 334 410
271,473 5,600 260 742 _
12,280 480 320 396
14,140 560 470 505
24,020 2,500 480 775
59,925 5,350 542 1,998
62,386 12,400 479 2,012
31,645 3,460 504 1,055
66,718 12,700 537 2,152
21,036 1,310 528 879
18,197 663 534 607
Water year 1948-49 ............ 345,369 12,700 280 946

Peak discharge (base, 7,000 sec.-ft.).- May 6 (9 a.m.) 14,100 sec.-ft.; July 4 (10 a.m.) 1I,000°
sec.-ft.; July 6 33 p.m.) 17,900 se ft.

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Dec. 11 to Mar. 31 (no gage-height record Dec. 11-
16, Feb. 16-21, Mar. 10, 11, 16-18, 22-28).
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Bond Palls Canal near Paulding, Mich.

Location.- Staff gage and concrete control, lat. 46°24110", long. 89°09100", in sec. 11,
W., 40 feet upstream from intake to pipe 1line No. 2, 1.4 ‘miles south-
east of Paulding, and 13 miles downstream from Bond Falls Reservoir.

Records available,- July 1942 to September 1949.

Extremes - Maximum discharge during year, 255 second-feet Sept. 22- 24 (gage height, 2.54
e minimum, 5.1 second-feet Apr. i7-20 (gage height, 0.23 foot).
1942 49: Maximum discharge, 362 secorid-feet Aug. 27, 1947 (gage height, 3.13 feet,
from graph based on gage readings); minimum, 2.5 second-feet Nov. 3, 4, 11, 12, 1943;
1121mux{ gagz; height, -1.25 feet May 29, 1943 (’cwo drain holes in welr open and canal
gate close

Remarks.- Records excellent except those for periods of ice effect, which are good, and
those below~20 second-feet, which are fair. Gage read once daily Canal diverts water
from Bond Falls Reservoir to South Branch Ontonagon River; water is used for powér pro-
duction at Vietoria Dam on South Branch, near Rockland.,

Discharge, in second-feet, water year October 1948 to September 1949

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 23 23 5.5 7.0 128 160 5.5 5.5 8.2 12 16 97
2 23 23 5.6 6.7 102 *158 5.5 5.5 9.2 12 16 97
3 23 23 5.5 6.3 *86 158 5.5 5.6 9.2 12 16 97
4 23 23 5.9 8.3 86 158 5.5 5.5 9.2 14 16 133
5 23 23 5.9 6.3 86 138 5.5 5.9 9.2 14 16 171
6 23 23 5.9 24 86 122 5.5 8.3 9.2 14 16 119
T 23 23 5.9 44 106 140 5.6 6.3 51 14 15 28
8 23 23 6.3 48 142 156 5.5 6.7 66 14 15 98
9 23 23 6.3 49 152 156 5.5 7.0 62 14 37 98

10 23 23 6.3 49 152 156 5.5 7.0 54 14 29 119

1 31 23 6.3 49 150 115 5.5 7.0 51 14 15 144

12 51 17 6.3 49 150 80 5.5 7.0 74 15 15 145

13 54 11 6.3 49 150 80 5.5 7.0 98 15 15 145

14 68 5.9 6.3 49 148 80 5.5 7.0 98 15 15 56

15 68 5.9 6.3 49 148 120 5.5 7.0 128 15 15 15

18 68 5.9 6.3 49 148 140 6.5 7.0 148 15 15 15

17 68 5.6 30 49 148 140 5.1 7.0 148 15 15 185

18 68 5.5 45 49 146 150 5.1 7.4 148 15 . 15 210

19 &8 5.5 45 49 146 160 5.1 8.7 148 15 15 210

20 68 5 .5' 45 49 146 17z 5.1 9.2 148 15 15 210

21 68 5.5 45 49 146 185 5.5 9.2 59 15 15 210

22 68 5.5 36 49 144 185 5.5 9.2 12 15 42 228

23 68 5.5 16 49 144 185 5.5 9.2 12 15 62 255

24 68 5.5 8.3 49 144 185 5.5 9.2 12 15 79 255

25 68 5.5 7.8 81 144 152 5.5 9.2 12 15 99 251

26 68 5.5 7.0 120 150 93 5.5 9.2 12 15 ' 98 251

27 74 5.5 7.0 130 165 52 5.5 9.2 12 15 98 250

28 81 5.5 7.0 130 1656 17 5.5 9.2 12 15 98 250

29 85 5.5 7.0 130 - 5.5 5.5 9.2 12 15 98 248

30 84 5.5 7.0 130 - 5.5 5.5 9.2 12 15 98 246

31 53 - 7.0 130 - 5.5 - 9.2 - 16 98 -

Per are | Runoff in
Mean wile inohes
52.6
12.5
13.4
82.5
57.5
136
123
5.45
7.64
54.8
14.5
39.6
164
20,447.0 . 56.0

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Feb. 2 to Mar. 5, Mar. 7-11, 15-24,
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East Branch Ontonagon River near Mass, Mich.

Location, - Wire-weight gage, lat. 46°41125", long. 89°04'20", in sec., 33, T. 50 N., R. 38
., ayv county highway bridge, 300 feet downstream from Adventure Creek, 5 miles south
of Mass, and 6% miles upstream from mouth.

Dralnage area.- 265 square miles.
Records available.- July 1942 to September 1949,

Extremes.- Maximum discharge during year, 4,160 second-feet Jullzgl 4 (gage height, 11,52
T 1Teet, from floodmark); minimum, 75 second-feet Oct. 6 (gage height, 3.64 feet, from
graph based on gage readings).
1942-49: Maximum discharge, that of July 4, 1949; minimum, 60 second-feet Aug. 25,
1948 (gage height, 3.55 feet, from graph based on gage readings).

Remarks.- Records good except those for periods of ice effect, which are fair, Gage read
once daily.
Rating tables, water year 1948-49, except perlods of lce effect
gage height, in feet, and discharge, in second-feet

Oct. 1 to July 7 July 8 to Sépt. 30
3.6 68 5.3 491 8.6 1,99 3.7 101 5.3 505
4.1 162 6.2 810 1lo.0 2,900 4. 197 6.4 910
4.4 228 7.4 1,340 10.6 3,380 4.5 265
Discharge, in second-feet, watér year Ootober 1948 to September 1949
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 78 100 115 110 110 100 600 127 115 285 181 117
2 82 #102| *125 110 110 *100 625 129 110 343 183 112
3 82 104 120 110 110 100 625 132 106 884 169 108
4 80 102 120 110 110 100 730 233 102 3,260 151 132
5 76 115 140 110 110 100 #8300 1,340 89{ 1,750 136 163
[] 75 186 160 1lo 110 100 770 2,230 80| 3,340 136 189
7 76 200 150 115 110 105 750 1,390 78| 1,640 134 173
8 80 164 145 115 105 105 712 850 83 890 128 151
9 87 140 140 115 105 105 608 557 85 575 118 134
10 a1 129 135 115 105 105 524 397 83 365 149 123
11 112 119 130 115 105 105 557 274 82 260 233 117
12 129 119 130 110 105 100 678 226 82 218 347 121
13 119 115 125 110 105 100 608 197 98 195 250 144
14 112 102 120 110 105 105 476 162 115 179 175 159
16 100 106 120 110 105 105 367 152 118 163 148 146
16 94 112 120 120 105 105 299 154 117 151 132 127
17 94 125 115 135 105 105 276 162 110 138 132 114
18 98 138 115 130 105 105 257 193 98 130 144 110
19 100 142 110 125 100 105 231 358 104 169 127 110
20 98 148 110 120 100 110 223 319 209 193 114 115
21 96 150 105 115 100 115 223 223 557 1el 108 110
22 91 140 105 115 100 140 233 176 524 146 105 110
23 93 125 105 115 100 145 238 158 508 130 103 110
24 96 131 1058 115 100 150 193 148 508 123 103 110
256 94 131 105 115 100 165 180 136 415 127 103 110
26 94 125 105 115 100 180 172 131 310 128 105 112
27 93 127 105 *115 1o0 235 . 158 123 226 127 108 118
28 9% 12 105 110 100 320 146 119 178 171 123 123
29 94 125| %105 110 - *390 136 123 144 225 127 119
30 96 120 1058 110 - 480 131 138 140 199 121 115
3 96 - 105 110 - 550 - 121 - 7 118 -
Seoond~ Per re | Runoff in
Month foot-days Mean wile inohes
Ootober... 2,900 93.5] 0.353 0.41
November. .. . . 3,871
Deoember............... 3,700
60,696
3,550
2,925
4,945
12,536
11,178
5,575
16,856
4,513
3,803 127 479 .53
Water year 1948-49 ............ 76,352 3,340 75 209 .789 10.70

Peak dischﬁie !bgse. 1!400 sec.-ft.}.- May 6 (9 a.m.) 2,480 sec.-ft.; July 4 (1 p.m.) 4,160 sec.-
ft.3 July B a.m. » sec.~{'t,

* Winter discharge measurement made on this day. .
Note.- Stage-discharge relation affected by ice Nov. 21, 22, Nov. 30 to Apr. 1l.
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Cisco Branch Ontonagon River at Cisco Lake Outlet, Mich.

Location.- Staff gage, lat. 46°15', long, 8%°27!, in sec. 32, T, 45 N., R. 41 W., Just
ownstream from Cisco Lake Dam, 27 miles upstream from Langford Lake Outlet, 4%°miles
upstream from U, S. Highway 2, and 13 miles southwest of Watersmeet.

Dralnage area.- 50 square miles,

Recosds available.- October 1944 to September 1948, July 1942 to September 1944 at site
% miles downstream, Records not equivalent.

Extremes,- Maximum discharge during year, 198 second-feet July 6, 7 (gage height, 1.74
Teet); minimum daily, 0.8 second-foot Oct., 6, 7.
1944-49: Maximum discharge, 229 second-feet June 25, 26, 1946 (gage height, 1.88
feet); minimum daily, 0.2 second-foot May 29 to June 17, 1948,

Remarks.- Records good except those below 10 second-feet and those for periods of doubt-
Ul gage-helght record, which are fair. Gage read once dally, Flow regulated by dam
at outlet of Cisco Iake.

Rating table, water year 1948-49 (gage height, in feet,
and discharge, in second-feet
(Shifting-control method used Mar. 22 to June 22)

0.13 1.4 0.40 8.0 1.2 88
.15 1.6 .50 13 1.4 122
.20 2.4 .60 20 1.7 188
.25 3.2 .70 28 1.8 213
.30 4.2 .90 49

Discharge, in second-feet, water year October 1948 to September 1949

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 21 21| 71 22§ 44 8.0| asz d9.5 6.9] &2 51 d2.9
2| 21 21| 70 22| 44 8.5 26 9.5 5.7 81 50 3.8
31 20 21| 69 23| 42 9.0 26 9.5 5.3| 82 49 a2.5
4| 20 22| 68 23| 42 9.0 26 9.5 4.6 a8 418 1.6
5| ar7.2 26| 66 23| 42 9.5 27 10 4.2| 98 2.9] 1.5
6 e.8 26| 65 24| 42 30 28 11 4.0| aiee 2.9] 1.5
7 e.8 26| 65 23| 42 42 29 12 4.0 198 2.9 1.5
8| dio 27| 64 23| 42 41 30 12 3.8 719 2.9 1.4
9] a4 26 62 22 41 4 31 12 3.4 9.5 2.9 1.5
10| a46 26| 61 23| 41 419 32 10 43.0 9.5 2.9 1.4
11 44 26 61 23 40 9.0 31 10 d3.0 9.5 2.9 1.5
12 44 26 60 23 38 9.0 32 10 3.0 9.5/ a38 1.9
13 44 25 60 23 38 8.5| 419 10 3.0 9.5 55 2.1
14 41 26] 59 22 38 8.5 13 10 3.0 9.5 21 2.1
1) 41 26| 25 23| 38 9.0 12 10 2.9 9.5 4.0} 2.1
16| 37 27 6.1 23| 37 28 12 9.5 2.9 9.5 3.8| d18
171 =5 26 6.1 24| 37 27 12 9.5 2.9 9.5 3.4 26
18| a3z2 26 6.1 24 16 21 12 9.5 2.7 9.0 3.2f 25
191 28 26 6.1 25 4.2 21 d5.7| 9.5 2.7 8.5 2.7| 25
200 44 34 6.1 25 5.0 21 2.5 9.0 2.9 8.0 2.4 24
21l 54 50 6.9 26 5.0| 22 d5. 6| 9.0 3.0 7.6 2.4 22
22| 51 47 8.0 26 5.0 39 7.2 9.5 418 7.6 2.2{ 19
49 46 8.5 26 5.3] 47 7.2 9.0 deo da4.1| d2.0f a28
24| 30 46 8.5 27 6.1 47 7.2 10 71 2.7 d2.0f 33
3B 2 56| 18 37 6.1| 46 7.2 10 70 2.7 4d2.0] 33
26l 21 72| 23 47 6.9| 45 7.2 10 71 2.7 1.8 42
271 20 77| 23 46 7.2 | 46 7.2 10 74 2.7 1.8] 47
28( 20 75| 23 46 8.0 46 7.2 8.5 75 a34 1.8{ 48
29 20 74 22 47 - 46 7.2 8.0 75 49 1.8 44
301 20 73] 22 15 - 46 7.2 7.6 81 49 1.8] 42
3 21 - 22 45 - 46 - 7.2 - 51 1.8] -
Second~ Per square { Runoff in
Noath foot-days Maximum Minimun Mean mile inohes
Ootober...... 913.8 54 0.8 29.5
November . . 1,126 77 21 37.5
December . ... 1,141.4 71 6.1 36.8
Calendar year 1948 ............ 8,353.7 77 .2 22.8
January... 882 47 22 28.5
February .. 762.8 44 4.2 27.2
. 854.0 47 8.0 27.5
i 508.6 32 2.5 17.0
300.8 12 7.2 9,70
671.9 81 2.7 22.4
e 1,198.1 198 2.7 38.6
gust . . 343.2 55 1.8 11.1
September. .. 503.3 47 1.4 16.
Water year 1948-49 ............ 9,205.9 198 .8 25.2

d Doubtful gage-height record; discharge computed on basis of discharge measurements, adjacent rec-
ord, observer's notes, records for level of Cisco Lake, and weather records.
e Stage-discharge relation indefinite; discharge computed on basis of 1 discharge measurement.
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South Branch Ontonagon River at Ewen, Mich.

Location.- Staff gage, lat. 46°32105", long. 89°16'30", in sec. 26, T. 48 N., R. 40 W.,
—on piérs of old M28 highway bridge in Ewen.

Drainage area.- About 320 square miles,
Records available.- April 1942 to September 1949.

£ .~ Maxil discharge during year, 3,860 second-feet May 7; maximum gage height
h“geﬁggived,a){sr?gg feet Ma}% 7; minim?;mdobserved, 76 second-feet June 7, Aug. 9, 22 (gage
height, 0.88 foot).
942-49: Maximum discharge, 6,640 second-feet June 25, 1946; maximum gage heighy,
18.86 feet June 25, 1946; minimum discharge observed, 76 second-feet Sept. 23, 1948,
June 7, Aug. 9, 22, 1949,

Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are fair. Gage read twice daily. Records not adjusted for diversion from Middle
Branch Ontonagon River by Bond Falls Canal (see p. 34).

fating table, water year 1948-49, except periods of ice effect or when rate of change
of stage was used as a factor (gage height, in feet,
and discharge, in second-feet)

0.8 69 3.1 357 10.3 1,890
1.2 109 5.1 686 14.3 3,160
2.0 201 8.0 1,270 15.4 3,560
Discharge, in second-feet, water year October 1948 to September 1949
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 94 122 201 105 245 230 700 195 110 855 159 153
2 94 108 227 105 240 *240 740 201 100 875 177 153
3 94 106 *240 105 210 240 815 201 95 450 165 148
4 91 110 234 105 210 240 995 350 89 a860 142 165
5 90 126 214 115 200 240 1,160 1,520 83 | a1,540 138 247
) 90 183 200 115 210 230} 1,100 | 3,340 80| 2,080 121 275
T 91 195 200 130 200 220 %915} 3,550 87 1,650 98 214
8 93 165 210 150 240 260 855 2,360 126 955 85 189
9 88 148 195 1585 245 260 815 1,370 123 633 78 183
10 84 141 190 150 245 260 758 7 121 434 122 171
11 120 135 180 150 245 200 686 548 123 290 261 177
12 148 130 175 145 245 180 686 466 132 240 466 208
13 153 121 170 145 245 175 686 387 159 220 312 214
14 159 120 165 145 240 170 565 334 165 195 227 177
15 165 117 160 150 245 170 514 282 165 171 183 118
16 159 122 130 160 245 210 498 254 195 159 148 94
17 159 122 110 160 240 220 466 234 195 148 112 86
159 120 110 145 245 230 482 247 195 142 96 220
19 159 119 115 140 245 240 466 282 208 148 920 261
20 159 121 130 140 240 250 434 261 466 135 85 282
21 153 142 130 140 230 260 402 234 1,200 121 80 290
22 159 165 125 140 220 270 387 214 | 1,100 118 77 282
171 183 105 140 220 280 387 177 1,180 111 106 312
24 171 165 90 145 220 280 350 159 1,200 107 114 312
26 171 148 95 150 220 290 334 153 815 113 139 527
26 159 148 90 180 225 290 312 148 514 104 148 320
27 142 153 95 215 235 300 282 138 334 101 153 327
28 153 165 98 #230 230 330 254 130 261 134 159 334
29 153 165 *100 230 - *360 234 122 2.7 159 159 357
30 159 195 108 230 - 480 214 117 201 165 159 350
31 159 - 105| . 240 - 600 - 114 - 159 1583 -
Seoond- Per re | Runoff in
Month footodays | Maximum | Minimus Mean vt o hes
October......ooviiiiiiiie e 4,199 171 84 135
November . 4,260 195 106 142
DeCember . ... .oviittiiiaiiae e 4,694 240 90 151
Calendar year 1948 ............ 89,466 1,300 77 244
JAMUATY ..ot aa e 4,755 240 105 153
February . ves 6,480 245 200 231
March.. . 8,205 600 170 265
April. . 17,492 1,160 214 583
May... . 18,828 3,550 114 607
June .. 10,049 1,200 80 335
July.. 13,552 2,060 101 437
August . 4,712 466 77 152
September...... 6,946 357 86 232
Water year 1948-49 .... 104,172 3,550 - 7 285

Peak discharge (base, 2,000 sec.-ft.}).- May 7 (3 a.m.) 3,860 sec.-ft.; July 6 (10 a.m.) 2,130 sec.-

ft.
* Winter discharge measurement made on this day.
a }io gage-helght record; discharge computed on basis of weather records and records for nearby
stations.

Note,- Stage-discharge relation affected by ice Dec. 6 to Apr. 1. Discharge computed using rate
of cEange of stage as a factor May 6-8, July 6.
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West Branch Ontonagon River near Bergland, Mich,

Location. - Water-stage recorder, lat. 46°35!30", long. 89°32120", in sec. 3, T. 48 N., R.
v, 8 quarter of a mile downstream from dam at outlet of Gogebic Lake and 14 miles
east of Bergland. Datum of gage is 1,290.81 feet above mean sea level, datum of 1929,

Dralnage area.- 160 square miles.
Records avallable.- July 1942 to September 1949,

Extremes.- Maximum discharge during year, 700 second-feet July 7 (gage height, 4.34 feet,
during seiches on Gogebic Lake); minimum dailly, 6 second-feet Apr. 27 to May 3; minimum
gage height observed, 0.48 foot Apr. 29.

1942-49: Maximum discharge, 1,100 second-feet May 6, 1943 (gage height, 5.41 feet);
?ézg.mum, that of Apr. 27 to May 3, 1949; minimum gage height observed, that of Apr. 29,

Remarks.- Records excellent except those for perlods of ice effect, which are good, and
~—those for perlods of no gagé-height record or shifting control, which are fair. Flow
regulated by Gogebic Lake.

Rating table, water year 1948-49, except perilods of ice effect
(gage height, in feet, and discharge, in second-feet)
Shifting-control method used Sept. 24-30)

0.48 6.3 1.6 54 2.7 186
+6 8.8 1.9 78 3.1 278
.8 14 2.2 1086 3.5 392
.9 18 2.4 132 4.3 680
Discharge, in second-feet, water year October 1948 to September 1949
Day; Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 20 13 16 22 25 55 28 6 214 56 110 205
2 19 13 16 dz2 25 *55 28 6 255 52 84 194
3 18 13 *16 dz22 *25 54 29 6 268 61 84 178
4 17 13 16 *22 25 53 24 10 256 8z 102 170
] 17 14 16 22 25 53 15 18 248 148 113 188
6 18 16 18 22 25 53 11 215 227 281 103 110
7 16 15 16 22 25 58 10 495 239 502 180 60
8 16 14 16 22 24 67 10 565 248 680 249 58
9 16 14 17 22 24 67 10 565 236 640 309 58
10 15 14 17 22 24 66 9 582 229 600 291 20
11 14 14 17 22 24 64 9 600 220 585 237 121
14 14 17 22 24 83 9 565 214 435 95 121
13 14 14 17 22 23 62 9 402 211 99 58 79
14 14 14 17 22 23 63 8 207 201 100 58 34
15 15 14 17 22 23 60 8 203 192 95 58 31
16 16 14 18 24 23 59 8 196 194 95 129 30
17 18 14 18 24 23 58 8 232 186 92 194 30
18 16 14 18 24 34 57 8 281 168 155 214 78
19 15 14 19 24 58 57 7 204 174 190 256 95
20 15 14 z0 24 58 85 7 114 194 172 248 92
21 15 14 20 24 56 55 7 114 28 170 243’ 95
14 14 20 24 56 59 7 105 42 170 284 93
23 14 15 20 24 55 59 7 100 82 215 296 64
14 15 21 25 55 58 7 928 49 210 301 38
28 14 15 21 25 55 59 7 a9 49 235 288 44
26 14 15 22 25 55 58 7 83 50 245 273 48
14 15 z2 25 &5 81 6 74 48 240 258 45
28 14 16 23 25 55 46 8 71 46 280 251 43
29 13 18 22 25 - 32 6 111 43 265 241 45
30 13 16 22 25 - 33 6 170 52 180 225 41
31 13 - 22 25 - 31 - 196 - 150 209 -
Second- Per re | Runoff in
Month foot-days Maximum | Minimum Mean nile inches
October . .. 473 20 13 15.3
November. . 430 16 13 14.3
December .. 575 23 16 18.5
24,962 311 13 68.2 o __
722 25 22 23.3
1,002 58 23 35.8
1,730 67 31 55.8
321 29 & 10.7
6,683 600 6 216
4,913 268 42 164
7,470 880 52 241
6,041 308 58 195
2,578 205 30 85.9
Water year 1948-49 ............ 32,938 680 6 90.2

¥ Winter discharge measurement made on this day.

d E:ubttul gage-height record; discharge computed on basis of 1 discharge measurement and adjacent
record.

Note.- Stage-discharge relation affected by ice Dec. 17, Jan. 19, Jan. 26 to Feb. 18, No gage-
heIght record Oct. 23-28, Apr. 6 to May 4, July 21 to Aug. 1; discharge computed on basis of 4 dis-
charge measurements, observer's weekly gage inspections, and observer's daily readings of staff gage
at dam a quarter of a mile upstream.
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Stui*geon River near Sidnaw, Mich.

Locatlon.- Water-stage recorder, lat. 46°35t, long. 88°35!, in sec. 5, T. 48 N., R, 34
40 Teéet downstream from bridge on county road, 2 miles downstream from Rock River, 3
miles northwest of Covington, 4 miles upstream from Perch River, and 9 miles northeast
of Sidnaw.

Drainage area.- 155 square miles.

Records avallable.- October 1912 to September 1915, April 1943 to September 1949.

Extremes.- Maximum discharge during year, 2,430 second-feet May 7 (gage height, 9.28 feet);
Tminimum, 4.6 second-feet Oct. 8 (gage haight 3.47 feet).
1912-15, 1943-49: Maximum discharge, 3,280 second-feet May 7, 1943; maximum gage
helght, 10,18 feet June 6, 1944; minimum, that of Oct. 8, 1948.

Remarks, - Records excellent except those below 20 second-feet, which are good, and those
Tor perlods of ice effect, no gage-height record, or shifting control, which are fair.

Rati. tables, water year 1948-49, except periods of ice effect
n?;age height , in feet, and discharge, in second-feet)
Shifting~control method used Sept. 24-30)

Oct. 1 to Mar. 24 Mapr. 25 to Sept. 30
3.48 4.8 3.9 27 3.8 18 4.8 127 7.5 1,240
3.5 5.4 4.1 44 3.9 24 5.0 164 8.3 2,130
3.6 8.3 4.4 75 4.0 32 5.3 238 9.1 2,270
37 13.5 4.7 115 4.2 51 5.7 365
' 4.5 85 6.1 525
Discharge, in second-feet, water year Ootober 1948 to September 1948
Day| Oot. Nov. Pec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 8.3 12 44 33 41 25 222 204 86 116 378 54
2 8,0 12 43 32 41 25 255 194 78 114 294 55
3 5.7 1z 43 33 41 25 294 191 69 121 241 51
4 6.7 15 4¢ 32 *41 24 369 270 59 601 184 68
5 S.4 24 50 33 40 24 476 1,010 50 720 142 124
6 5.1 és 80. 34 39 24 498 1,920 43 845 122 188
7 8,1 100 100 35 38 24 498 2,2 36 845 106 188
8 4,8 04 92 35 37 24 575 1,600 32 720 92 156
9 5.4 74 85 34 36 23 580 | 1,120 29 580 77 132
10 Teé 63 75 33 35 23 640 845 26 452 74 112
11 16 55 68 33 34 23 770 635 24 323 92 97
30 47 60 33 34 23 970 480 23 233 109 94
13 28 42 56 33 33 23 } 1,210 391 36 182 112 124
14 24 37 52 31 32 23 | 1,240 314 62 148 97 152
18 20 54 48 31 32 23 | 1,040 261 83 120 81 142
16 16 ¢ 32 47 33 31 23 820 222 83 10l 72 120
1 15 31 45 35 30 23 870 201 72 84 78 104
14 40 43 38 *29 23 561 204 51 74 90
19 14 35 41 39 29 23 484 241 43 77 84 83
20| 13 42 40 38 28 23 456 252 59 86 7 83
21 13 [:]e] 38 34 28 28 512 224 124 88 60 83
2 13 52 36 33 27 40 625 188 168 77 52 75
23 12 47 35 36 27 65 745 164 199 66 45 74
24 12 43 34 40 27 82 695 150 264 64 42 102
28 12 47 33 42 26 93 575 142 297 55 41 11z
26 12 45 33 40 25 95 456 136 297 53 41 101
27 12 42 33 *39 25 1o2 372 122 250 60 44 95
28 1z 33 39 *25 129 323 1z 182 108 46 95
29 12 *39 *32 39 - 148 273 101 132 425 60 89
0 12 48 32 39 - 171 233 94 112 494 58 79
1| 12 - 32 39 - *201 - 93 - 480 52 -
Seoond- Per re | Runoff in
Nonth foot-days Maximum Minimum Mean aile inohes
Ootobar... oot 380.9 30 4.8 12.3 0.079 0.08
| I I R 12 44.3
December........,,........ 32 49.3
Calendar year 1948 ............ 56 951.6 975 4.8 101 8652 8.86
1,098 42 31 35.4 .228 26
41 25 32.5 +210 .22
1,625 201 23 52.4 .338 <39
17,437 1,240 222 581 3.75 4.18
14,281 2,200 93 461 2.97 3.43
3,069 297 23 102 .658 .74
8,500 845 53 274 1.77 2.04
3,135 376 41 101 +852 «75
3,122 188 51 104 .671 «75
Water year 1948-49 ............ 56,414.9 2,200 4.8 155 1.00 13.54

2 Peak discharge {base, 1,000 sec.-ft.).- Apr. 14 (6 to 9 a.m.) 1,270 sec.-ft.; May 7 (2 a.m.)
’ s6c.~It,

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Dec. 1, Dec. 5 to Jan. 9, Jan. 16 to Mar., 24, No
gage-height record Ogt. 24-27, Oct. 29 to Nov. 5, Rov. 16-28; discharge computed on basis of 2 dis-
oharge measurements, recorded range in stage, th rde, and r for rby stations.
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Sturgeon River near Alston, Mich.

Location,- Water-stage recorder, lat. 46°44', long. 88°40', in E¥ sec. 15, T. 50 N., R.
., 1in powerhouse of Upper Peninsula Power Co. at Prickett Dam, 3 miles upstream
from Clear Creek and 5 miles southeast of Alston.

Drainage area.- 346 square miles.
Records available.- October 1947 to September 1949,
Extremes.- Maximum discharge during year, 3,470 second-feet May 6 (gage height, 49.44
eet); minimum, 7.9 second-feet Oct. 24 (gage height, 42.73 feet), power plant leakage.
1947-49: Maximum discharge, that of May 6, 1949; minimum, that of Oct. 24, 1948.

Remarks.- Records excellent except those below 100 second-feet, which are good. Flow
vegulated by power plant at station.

Rating table, water year 1948-49 (gage height, in feet,
and discharge, in second-feet)

42.7 7 43.1 25 44.0 146 45.9 880
42.8 10 43.3 42 44.2 195 46.9 1,500
42.9 14 43.5 64 44.7 358 48.0 2,330
43.0 19 43.8 - 108 45.2 545 49.1 3,210
Discharge, in second-feet, water year October 1948 to September 1949
Day Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 112 94 154 134 123 224 369 396 302 359 755 230
2| 126 88 197 138 136 | 127 369 406 294 359 483 220
3 11 75 122 138 139 | 134 402 385 300 411 395 186
4| 119 75 130 138 134 | 151 631 413 202 | 1,340 395 S5
5| 118 75 128 140 134 | 186 935 1,790 179 | 1,250 392 168
6| 110 89 158 138 108 31 1,000| 2,880 232 1,610 392 255
7| 112 9.7 230 138 142 123 919 3,170 235 1,620 371 305
8 112 118 279 138 144 151 978 2,390 221 1,250 383 331
9| 111 92 279 126 215 170 1,020( 1,690 219 1,050 377 323
10 10 92 277 126 125 | 168 1,020 1,250 169 272 264
113 111 90 278 124 137 173 1,130 677 151 599 270 237
12§ 117 93 172 122 137 165 1,250 888 12 807 388 269
13} 122 89 239 124 59 | 110 1,510 649 178 397 394 266
141 123 73 219 124 143 165 1,660 534 178 343 237 274
15} 122 88 217 124 145 | 175 1,480 493 220 341 255 280
18§ 113 103 213 124 157 175 1,080 473 175 305 241 271
17 8.2 181 220 124 139 | 183 454 177 234 246 221
181 129 121 140 124 138 172 807 448 155 274 254 215
19| 124 166 121 134 190 167 872 458 55 256 246 375
20| 12z 252 144 111 49 8.5 €85 590 193 264 227 446
21| 123 185 158 115 133 | 189 892 470 242 303 108 330
22| 121 154 182 137 193 175 843 376 172 258 193 242
114 154 158 135 186 170 890 415 493 256 227 233
24 7.9 152 158 146 192 | 176 930 413 385 224 170 195
25} 119 130 148 144 136 | 164 809 418 663 257 181 185
261 119 164 134 177 137 157 620 373 586 310 177 268
27| 122 167 142 143 115 | 202 662 319 517 322 180 268
28| 118 131 146 144 130 | 261 543 243 415 321 51 268
29 99 160 151 141 - 286 382 208 279 384 184 258
30 98 175 142 101 - 383 397 201 282 508 171 244
31 10 - 138 149 - 368 - 297 - 676 1886 -
Seoond- Psr square | Runoff in
Month foot-days Maximum Minimunm Mean nile inohes
Dotober....c.oovvuniiieiiia.., 3,082.1 129 7.9
Novenmber. .. . . .. 3,613.7 252 9.7
December..... . e . 5,554 279 121
87,117.0 1,690 7.9
4,121 177 101
3,916 215 49
5,469.5 368 8.5
25,671 1,860 389
24,155 3,170 201
7,878 683 12
17,586 1,620 224
8,801 755 51
7,682 446 55
117,529.3 3,170 7.9 322
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Sturgeon River near Arnheim, Mich.

41

Location.- Staff gage, lat. 46°56', long. 88°33', in sec. 6, T. 52 N., R, 33 W., a quarter
of @ mile downstream from Otter Lake, 3 miles northwest of Arnheim, and 8% miles north-

Datum of gage is 605.98 feet above mean tide at New York City (Corps

of Engineers bench mark).

east of Pelkie.

Drainage area.- 680 square miles.

Records available.- November 1942 to September 1949.

Extremes.~ Maximum discharge during year, 4,000 second-feet May 8; maximum gage height,
. feet May 9 (from graph baseu on gage readings); minimum discharge, 204 second-

feet Oct. 5 {gage height, 1.17 feet).

1942-49:
13.93 feet Apr. 26, 1943, from graph based on gage readings; minimum discharge, 200

second-feet Sept. 14, 1948 (gage height, 1.15 feet).

Maximum discharge, 6,600 second-feet Apr. 25, 1944; maximum gage height,

Remarks.- Records good except those for period of ice effect, which are fair. Gage read
once daily.
Discharge, in second-feet, water year October 1948 to September 1949

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 230 260 314 280 310 280 1,030 790 403 570 870 326
2 234 232 303 270 510 280 1,120 715 437 583 960 348
3 232 220 325 270 300 280 1,210 685 448 624 200 370
4 226 234 314 270 300 285 1,360 700 437 840 810 359
] 208 244 325 270 300 285 1,870 | 1,080 414 1,870 720 337
6 216 260 336 280 300 295 2,240 | 1,330 381 | 2,450 678 337
7 220 303 338 280 300 300 2,420 3,520 360 | 3,330 664 359
8 230 303 358 280 300 300 2,490 | 3,930 360 | 3,690 637 403
9 242 270 391 280 300 300 2,550 | 3,720 360 | 3,330 610 426
10 248 270 391 280 310 310 2,470} 3,290 349 2,780 583 448
11 250 270 380 280 310 310 2,510 | 2,640 338 2,160 S70 448
12 248 260 380 *275 300 310 2,740 1 2,190 328 1,630 531 437
13 250 260 370 270 300 310 3,150} 1,800 326 1,410 519 448
14 260 250 360 270 290 310 3,260 | 1,450 316 1,170 531 448
15 260 *250 350 270 *270 308 3,090 | 1,270 326 960 507 483
16 260 240 340 280 280 308 2,760 | 1,060 359 810 472 483
17 244 248 340 290 280 *308 2,330 940 359 692 460 483
18 246 270 330 290 280 308 2,020 880 337 610 437 448
19 226 292 320 290 270 308 1,750 820 337 570 426 414
20 238 314 *310 230 280 308 1,510 790 337 557 414 437
21 246 336 300 280 280 298 1,470 790 370 544 414 507
22 250 369 300 270 260 289 1,510 790 448 531 370 507
23 250 369 300 270 260 308 1,550 700 495 507 337 483
24 250 347 300 280 260 328 1,510 670 596 483 370 448
25 248 336 290 280 280 338 1,430 641 7086 460 370 437
26 234 336 290 290 280 360 1,330 613 780 448 348 403
27 236 336 280 300 280 403 1,090 600 810 448 348 403
28 244 336 280 310 280 460 1,080 559 780 483 348 414
29 250 336 280 310 - 559 1,000 508 720 650 326 426
30 250 325 290 310 - 700 730 460 637 750 305 426
31 260 - 280 308 - 880 - 426 637 780 316 -
Seccnd- Per square | Runoff in

Month foot—days Maximum Minimum Mean mile inches
October......... 7,486 2690 208 241 0.354 0.41
November . .... 8,676 369 220 289 .425 .47
December. .... 10,063 391 280 325 478 .55
186,199 3,280 204 509 . 749 10.18

8,770 310 270 283 416 .48

8,070 310 260 288 .424 44
10,926 880 280 352 .518 .60

56,560 3,260 730 1,885 2.77 3.09

40,367 3,930 426 1,302 1.91 2.21

13,654 810 316 455 .669 .75

36,720 3,690 448 1,185 1.74 2.01

16,151 960 305 s21 .766 .88

12,696 507 326 423 .622 .69

Water year 1948-49 .. .. . .. . ... 230,139 3,930 208 631 .928 12.58

4,000 sec.-

Peak dischagge {base, 35300 sec.-ft.).- Apr. 14 {4 a.m.) 3,330 sec.-ft.; May 8 (6 p.m.
ft.; Ju p.m. » sec.-Tt.

>4
* Winter dlscharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Dec. 13 to Mar. 14.
of change of stage as a factor Apr.

949153 O - 51 -4

5-20, May 7-14, July 5-12.

Discharge computed using rate
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Otter River near Elo, Mich.

Locatlon.- Wire-weight gage, lat. 46°52', long. 88°37!', 1n sec., 34, T. 52 N., R. 34 W.,
zlaﬁkﬁ'fghway bridge 11 miles southwest of old Elo school and 3 miles upstream from Otter
ake.

Drainage area.- 175 square miles.

Records available.- November 1942 to September 1949.

Extremes,- Maximum discharge during year, 1,870 second-feet May 6 {gage helght, 10.35
Teet)] minimum, 74 second-feet Oct. 1-3, but may have been less at other times during
perliod of ice effect; minimum gage height, 3.45 feet Oct. 1-3, Aug. 29.

1942-49: Maximum discharge, 4,300 second-feet Apr. 24, 1944 (gage height, 13.30
feet); minimum, 68 second-feet Nov. 18, 1947 (discharge measurement), but may have
been less at other times during period of ice effect.

Remarks.-dl;ﬁords good except those for perlod of ice effect, which are fair. Gage read
ce daily.

Rating tables, water year 1948-49, except period of ice effect
{gage height, in feet, and discharge, in second-feet)
Shifting-control method used June 13 to July 3)

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

3.4 71 5.8 450 3.4 78

3.6 87 7.3 840 3.6 a7

3.9 123 9.2 1,440 4.0 152

4.9 282 9.8 1,650 4.7 271

5.7 474

Discharge, in second-feet, water year Ootober 1948 to Sapte-\bur 1949
bay| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 74 91 90 78 92 90 400 160 96 115 214 98
2 74 85 109 78 92 88 363 178 91 113 221 91
3 74 84 108 78 90 90 475 181 87 113 169 85
4 76 85 102 78 90 *92 625 216 85 855 134 93
5 77 95 97 80 90 94 *870 462 82 600 119 129
) 77 156 119 80 90 92 8701 1,620 82 1,050 138 124
7 76 153 126 80 90 88 725 | 1,140 80 148 104
8 76 123 114 82 90 94 900 588 77 840 123 99
81 102 115 82 90 90 780 381 77 498 107 95
10 88 96 100 80 90 90 750 282 78 327 105 93
11 111 91 115 78 90 90 870 240 78 224 117 89
12 108 90 125 *80 92 90 1,230 216 77 187 110 103
13 92 90 125 82 90 90 1,580 197 88 148 99 127
14 85 90 120 80 88 88 1,170 179 97 129 93 149
15 82 88 115 82 *90 80 165 103 122 91 155
16 82 *88 115 92 92 88 462 156 96 108 90 123
17 82 102 110 92 88 *90 400 154 87 100 97 105
18 83 108 105 85 920 90 354 170 83 100 92 98
1 82 106 105 92 90 88 354 154 89 170 90 94
20 84 109 *105 90 92 88 400 134 136 144 85 95
21 84 108 100 92 90 92 550 128 159 116 84 93
22 82 102 95 90 92 100 562 122 132 106 83 92
23 82 99 90 90 92 110 475 116 144 98 82 91
24 82 96 88 92 94 110 354 113 174 90 88 95
25 82 95 86 9 92 115 273 108 134 86 96 93
26 82 94 84 96 92 130 248 106 119 84 91 95
7 82 95 86 96 92 145 224 102 102 83 88 99
28 82 94 84 96 92 170 198 96 94 106 85 101
29 82 20 84 94 - 200 181 94 87 463 83 95
30 82 89 80 92 - 250 170 95 87 271 84 92
31 91 - 78 92 - 300 - 102 - 178 86 -
Per e?n.rc Runoff in
mile inches

Ootober... 0.475 0.55
Noverber . . .570 .64
December. . .583 .67
Calendar .886 12.07
January..... 493 .57
February .. .519 .54
Maroh..... <646 15
. 3.34 3.72
1.50 1.73
571 .84
1.69 1.83
August . .. .623 .72
September .. 3,095 155 .589 .66
Water year 1948-49 ........... . 61,241 1,820 .960 13.02

Peak discharge ibase, 1,300 se¢.-ft.).- Apr. 13 (9 a.m.) 1,720 sec.-ft.; May 6 (5:30 p.m.) 1,870
sec.-ft.; July 6 p.m. » & sec.-ft.

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 11 to Apr. 1.
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Manistique River near Germfask, Mich.

Location.~ Staff gage, lat. ¢6°15'25", long. 85°52!'20", in sec. 36, T. 456 N., R. 13 W., at
r1dgeé on State Highway 98, half a mile upstream from Fox River, 2 miles downstream
from Manistique Lake, and 2% miles east of Germfask. Auxiliary water-stage recorder on
Manistique Lake at outlet from South Manistique Lake.

Drainage area.- 120 square miles.
Records avallable.- April 1942 to September 1949.

Extremes.- Maximum discharge during year, 189 second-feet July 3, 4, but may have been
greater during seiches on Manistique Lake; maximum gage height observed, 4.24 feet July
?g, %g;z?aximmn reverse flow, 16 second-feet Apr. 7; minimum gage height, 1.74 feet Mar.

1942-49: Maximum discharge, 446 second-feet June 29, 1943 (from graph based on gage
readings); maximum gage height, 5.70 feet June 22, 25, 1943 (from graph based on gage
readings); maximum reverse flow, 299 second-feet Mar. 28, 1945; minimum gage helght,
0.16 foot Sept. 1, 1942 (from graph based on gage readings).

Remarks.- Records fair above 70 second-feet and poor below. Manistlque Lake regulated by
asShboards in timber dam half a mile below gage. Gage read once daily. Backwater
from Fox River most of time; dischargeé computed using fall as determined by auxiliary
water-stage recorder as a factor. Occasionally during high stages of Fox River the
flow at this station is reversed.

Discharge, in second-feet, water year October 1948 to September 1949

Doy{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o] 41 a%0 110 95 89 45 4 4 166 154 5
2 0 41 ag90 107 96 85 35 4 4 166 162 5
3 0 38 a90 108 97 84 20 4 4 166 166 5
4 [} 41 a90 107 97 85 5 4 4 186 157 5
5 [} 40 a%90 108 97 85 0 4 4 175 154 5
6 0 52 a90 104 97 97 [} 4 4 170 153 5
7 ] 55 *B90 70 99 105 -16 4 4 162 150 5
8 0 47 b90 30 97 104 -10 4 4 164 50 5
9 0 49 b90 50 96 104 o 4 4 169 10 5

10 o 63 baz 75 96 103 5 4 4 163 14 5

11 0 66 b9S 79 96 102 20 4 4 105 18 S

12 0 64 98- 80 94 103 50 4 4 25 22 60

13 0 e60 103 80 93 101 81 4 4 22 22 170

14 0 58 104 79 93 101 83 4 4 18 18 172

15 o 67 106 81 94 101 102 4 4 14 18 166

16 0 66 108 85 94 100 110 4 4 18 10 159

17 0 e65 98 85 b4 98 107 . 4 4 18 8 161

18 [ 60 107 85 93 98 121 4 4 14 8 163

19 0 e58 109 92 92 97 1z9 4 4 8 5 165

20 0 56 108 86 91 96 75 4 8 5 5 159

21 0 60 108 89 89 96 5 4 22 8 S 159

22 0 61 110 91 88 98 15 4 8 5 5 157

23 [ 65 110 91 88 97 45 4 100 5 S 158

24 0 71 109 89 88 96 50 4 148 5 5 156

25 [} 73 b105 89 92 94 50 4 137 5 5 156

26 0 77 100 89 91 96 50 4 165 10 5 152

27 [} 82 105 89 89 93 50 4 146 8 5 158

28 [} 78 104 95 91 92 35 4 134 14 5 156

29 15 78 110 96 - 88 4 4 157 28 S 157

30 41 91 93 97 - 83 4 4 156 28 5 157

31 41 - 91 94 - 59 - 4 - 60 5 -

Per square | Runoff in
Mean nile inohes

3.1
60.8
99.5
61.7
87.4
93.5
94.5
42.3
4.0
41.9
vee 68.1

August ... . 43.8

September. .. . . 99.9
Water year 1948-49 ............ 22,377 186 -16 61.3

* Winter discharge measurement made on this day.

a No gage-helght record at auxlllary gage; discharge computed on basls of 1 discharge measurement
and base gage heights.

b Slope-stage-discharge relation affected by lce.

e Slope-stage-discharge relation affected by wind on Manistique Lake; discharge computed on basis
of adjacent record.

Note.- Slope-stage-discharge relation indefinite Oct., 1-28, Nov. 5, Jan. 8, 9, Apr. 1-12, Apr. 21
to June 22, July 12-30, Aug. 9 to Sept. 11, when fall was less than 0.50 foot; discharge computed
on basis of 5 dlscharge measurements made during these periods, gage helghts, and englneer's notes.
Negative sign indicates reverse flow.
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Manistique River at Germfask, Mich.

Location.- Water-stage recorder, lat. 46“14'00" long. 85°55'40", in SEL sec. 4, T. 44 N.,
R. I3 W., 1 mile south of Germfask and 13- miles upstream from Grays Creek.
Drainage area.- 341 square miles.

Records available.- March 1938 to September 1949.

Average discharge.- 11 years, 437 second-feet.

Extremes.- Maximum discharge during year, 916 second-feet Apr. 8, June 28; maximum gage
helght, 4.94 feet Jan. 3 {ice Jam); minimum discharge, 144 second-feet Oct. 3 (gage
height, 0.95 foot).

1938-49: Maximum discharge observed, 2,130 second-feet Apr. 1, 1938 (gage height,
8.50 feet, site and datum then in use); minimu.m, that of Oct. 3, 1918

Remarks.- Records excellent except those for periods of ice effect, which are fair. Some
Tegulation during low flow caused by dam on outlet of Manistique Lake.

Rati: table, water year 1948-49, except periods of ice effect
n%gage height, in feet, and discharge, in second-feet)

0.9 138 2.4 410
1.2 180 3.4 666
1.8 284 4.3 916
Discharge, in second-feet, water year Ootober 1948 to September 1949
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr, May. June July Aug. Sept.
1 148 238 485 365 330 365 774 344 238 720 612 211
146 238 460 355 *320 350 830 344 238 612 626 213
3 145 238 435 350 340 340 858 344 230 548 599 213
4 146 238 422 345 340 334 858 344 222 586 573 206
5 148 274 435 *335 340 334 886 344 213 612 535 213
6 149 334 485 335 340 334 886 386 204 626 498 238
7 149 364 *460 315 340 335 886 422 199 826 485 256
8 150 364 450 265 340 334 886 435 194 599 408 247
157 386 450 340 340 334 8886 410 191 573 314 247
10 188 448 440 320 340 335 830 375 190 835 304 238
11 230 485 430 315 340 334 802 344 188 472 304 230
12 238 498 430 310 340 344 774 324 183 334 294 241
13 230 498 420 300 340 334 720 314 183 314 274 410
14 222 498 420 300 340 334 720 304 185 294 265 522
15 208 485 420 300 350 334 680 284 222 274 256 535
16 199 472 410 295 350 *334 652 274 274 265 238 522
17 193 510 410 295 340 334 626 265 274 256 230 498
18 190 548 400 295 330 314 599 294 247 247 222 472
19 194 560 400 300 350 304 560 398 230 238 222 435
20 199 586 400 280 350 314 526 410 256 247 208 435
21 201 599 390 295 350 304 422 398 398 238 203 448
22 203 586 390 305 350 334 435 354 510 230 198 422
23 204 586 380 300 360 364 510 334 599 222 198 422
203 560 380 305 375 375 522 314 693 222 196 422
25 199 535 370 300 354 375 510 294 774 247 194 422
26 196 535 370 300 360 398 510 294 858 256 193 398
193 S35 365 310 360 460 485 284 886 265 194 398
28 190 535 365 310 365 510 435 265 886 314 213 410
196 510 370 310 - 548 386 256 886 460 22z 398
30 238 498 370 310 - 599 364 256 802 485 211 386
31 238 - 370 320 - 680 - 247 - 485 210 -
Seoond- Per square | Runoff in
Month foot-days Maximum Minimum Mean ni%a inohes
Qctober.................... e 5,890 238 145 190 0.557 0.64
November e 13,741 599 238 458 1.34 1.50
December..............covnenunen, 12,782 485 365 412 1.21 1.39
Calendar year 1948 .......... e 119,254 916 145 326 .956 13.01
JANUATY . ..ol 9,680 365 265 312 «915 1.06
February..... 9,674 375 320 348 1.01 1.06
March..... .o 11,622 680 304 375 1.10 1.27
. 19,818 886 364 661 1.94 2.16
10,255 435 247 331 . 971 1.12
11,653 886 183 3a8 1.14 1.27
12,402 720 222 400 1.17 1.35
9,699 626 193 313 .918 1.06
10,708 535 206 357 1.05 1.17
Water year 1948-49 ...... eiae 127 924 286 145 378 1.11 15.05

Peak discharge (base, 900 sec.-ft. .- Ap. 8 (3 to 6 a.m.) 916 sec.-ft.; June 28 (12 m. t0 5 p.m.)
916 sec.-ft.

* Winter discharge measurement made on this day.

Note.~ Stage-discharge relation affected by ice Dec. 8 to Feb. 23, Feb. 26 to Mar. 3, Mar. 7, 10.
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Manistique River near Blaney, Mich.

Location.- Water-stage recorder, lat. 46°05!'05", long. 86°03!35", in NE} sec. 33, T. 43
., R. 14 W., half a mile downstream from Duck Creek and 7 miles southwest of Blaney.

Drainage srea.- 704 square miles.

Records available.- March 1938 to September 1949.

Average discharge.- 11 years, 815 second-feet.

Extremes.- Maximum discharge during year, 2,700 second-feet Apr. 6, 7; maximum gage height,
R feet Mar, 31 {ice jam); minimum’ discharge, 218 second-feet Oct. 1-5; minimum gage
height, 5.53 feet Oct. 3, 4.
1938-49: Maximum discharge observed, 9,300 second-feet Apr. 1, 1938 (gage height,
19.42 feet); minimum, 218 second-feet Sept. 28 to Oct. 5, 1948; minimum gage height,
that of Oct. 3, 4, 1948.

Remarks,- Records excellent except those for period of ice effect, which are fair, Since
July 2, 1948, slight regulation during low flow caused by dam on outlet of Manistique

ke .
Rating table, water -year 1948-49, except period of ice effect
gage helght, in feet, and discharge, in second-feet)
5.5 213 9.0 895
6.0 262 1i1.5 1,510
6.3 307 13.0 2,020
7.0 450 14.9 2,700
Discharge, ih second-feet, water year October 1948 to September 1949
Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 218 3167 1,010 580 500 550| 2,000 780 505 1,400 918 316
2 218 316 964 580 520 540 2,200 780 472 1,230 1,030 326
3 218 316 918 560 520 540| 2,400 780 450( 1,110 987 326
4 218 316 872 *540 520 540{ 2,560 780 429 1,080 918 316
5 218 356 895 550 530 540{ 2,630 803 408 1,130 849 326
6 222 461 987 560 550 540| *2,700 849 376 1,130 803 346
7 222 549 *987 540 550 540| 2,700 895 346| 1,110 758 376
8 226 549 918 540 550 540| 2,620 895 336( 1,060 736 387
] 231 560 930 490 560 540| 2,540 872 326 1,010 604 376
10 246 692 950 530 560 520| 2,400 872 316 941 560 376
11 275 780 930 520 540 520 2,220 849 307 895 582 356
1 307 780 900 520 560 5201 2,050 780 298 780 560 356
13 316 758 880 500 560 500( 1,880 692 298 848 527 461
14 307 758 850 500 560 *5001 1,740 670 290 582 494 758
15 298 758 820 500 560 480! 1,570 626 336 549 461 803
16 2380 736 820 520 560 480 1,420 604 408 516 440 780
17 275 849 820 540 540 480 1,380 582 450 483 418 738
275 987 780 540 540 480 1,320 604 408 450 408 692
19 275 987 760 530 550 480 1,230 872 366 440 376 648
20 282 1,060 740 520 560 470! 1,150| 1,080 398 418 356 626
21 282 1,130 720 490 560 470 1,080} 1,060 626 408 336 626
22 282 1,110 700 500 560 500 98 964 941 387 326 604
282 1,110 680 500 560 560! 1,060 872| 1,030 366 326 582
24 282 1,080 650 500 560 6lo} 1,110 780 1,230 356 316 582
25 282 1,030 640 500 570 630 1,080 714 1,380 376 307 582
26 282 1,030 630 500 560 670| 1,080 692 | 1,660 408 307 560
27 298} 1,080 610 500 560 800 1,010 648 1,740 450 298 560
28 307 1,110 600 520 §50| 1,100 964 804 1,700 516 326 582
29 298} 1,080 610 500 - 1,350 895 582 | 1,660 714 336 582
30 290f 1,060 610 490 - 1,550 826 549 | 1,540 941 336 582
31 316 - 580 *490 - 1,700 - 527 - 918 326 -
Seoond~ Per re | Runoff in
Nonth footeday Maximum | Minimum Mean nﬁ:‘ inohes
October ..... 8,338 316 218 269 0.382 0.44
November . . 23,704 1,130 316 790 1.12 1.25
Deoember . . . 24,761 1,010 580 799 1.13 1.31
208,766 2,470 218 570 .810 11.02
16,150 580 490 521 740 .85
15,370 570 500 549 .780 .81
20,240 1,700 470 653 .928 1.07
50,762 2,700 826 1,692 2.40 2.68
23,657 1,080 527 763 1.08 1.25
21,030 1,740 290 701 .996 1.11
22,802 1,400 356 736 1.05 1.20
16,325 1,030 298 527 749 .86
15,529 803 316 518 736 .82
Wster year 1948-49 .. 258,668 2,700 218 709 1.0 13.65

Peak disc%gg& !bue, 2,400 sec.-ft.).- Apr. 8, 7, 2,700 sec.-ft.
8 ge measurement made on this day

er .
Note.~ Stage-discharge relatlon affected by ice Dec. 9 to Apr. S.
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Manistique River near Manistlque, Mich.

Location.- Water-stage recorder, lat. 46°01'50", long. 86°09'40", in SE} sec. 15, T. 42
5 K. 15 W., 1 mile downstream from West Branch and 6 miles northeast of Manistlque.

Drainage area,- 1,100 square miles.

Records available.- March 1938 to September 1949.

Average discharge.- 11 years, 1,314 second-feet.

Extremes, - Maximum discharge during year, 4,210 second-feet Apr. 6-8; maximum gage height,
9.0529 fi'ee};,)Apr. 1 (ice jam); minimum discharge, 288 second-feet Oct. 4 (gage height,
1. eet).
1938-49; Maximum discharge 10,600 second-feet Apr. 27, 1939 (gage height, 12.59
feet, present site and datum); minimum, that of Oet. 4, 1948; minimum gage height,
1.01 feet Aug. 23, 1941.

Remarks.- Records excellent except those for perlod of lce effect, which are falr. Since
La:l'u kI:y 2, 1948, slight regulation during low flow caused by dam on outlet of Manistique
e.

Revisions (water years).- W 11l4: 1939(M).

Rating table, water year 1948-49, except period of ice effect
(gage height, in feet, and discharge, in second-feet

1.0 284 4.6 1,560
1.4 382 6,0 2,300
2.0 573 7.2 3,020
3.6 1,130 8.7 4,210
Discharge, in second-feet, water year October 1948 t¢ September 1949
Dayl Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 299 460} 1,710 860 730 770 | 3,350 | 1,410 915 2,720 | 1,330 590
2 297 460 | 1,610 850 760 750 | 3,600 | 1,370 862 2,300 | 1,410 573
3 292 460 1,510 830 *760 760 | 3,800 | 1,370 828 1,960 | 1,460 573
4 290 476 1,410 *810 760 790 | 4,000 1,370 775 1,760 | 1,370 556
5 290 508 | 1,410 780 760 790 | 4,110 | 1,370 740 | 1,760 | 1,330 573
6 294 622 1,510 . 800 780 790 | 4,210 1,460 706 1,766 | 1,210 590
7 301 758 | .1,400 780 780 790 | *4,210 | 1,610 656 | 1,760 | 1,130 639
8 307 828 | #1,510 780 780 780 | 4,210 | 1,660 622 | 1,710 { 1,090 689
9 316 862 1,500 780 780 790 | 4,110 | 1,710 606 | 1,860 | 1,020 672
10 331 985! 1,450 770 800 780 | 4,020 | 1,660 590 | 1,560 915 656
11 374 1,130 1,400 760 800 760 3,760 | 1,560 573 | 1,410 915 639
12 428 1,170} 1,380 760 800 770 | 3,520 1,460 556 | 1,330 915 622
13 460 1,210/ 1,310 760 800 770 | 3,300 | 1,330 540 | 1,130 a870 689
14 460 1,250 | 1,300 760 800 740 | 3,090 | 1,210 540 | 1,020 a820 95Q
15 444| 1,250] 1,250 750 800 740 | 2,900 1,130 622 950 775 1,130
16 428 1,210 1,210 720 800 *720 | 2,720 | 1,090 723 880 740 1,130
17 413 1,330 1,190 700 800 700 | 2,600 | 1,060 828 845 706 1,090
18 407 1,510 1,150 700 780 700 | 2,480 | 1,060 845 792 689 1,060
19 407| 1,610| 1,100 700 780 700 | 2,300 1,330 792 758 672 985
20 407 1,760 | 1,090 720 780 700 | 2,120 | 1,760 792 723 639 950
21 413 1,860 | 1,050 730 800 700 | 1,960 1,860 985 706 606 915
22 4131 1,910 1,020 740 800 750 | 1,860 | 1,810 1,370 689 590 915
23 428 ( 1,910 990 750 800 820 | 1,860 | 1,710 | 1,610 656 573 880
24 428 1,910 950 760 810 900 | 1,910 | 1,560 | 1,860 639 573 845
25 428 1,860 930 760 830 950 1,910 | 1,370 | 2,120 656 556 862
26 413 | 1,810 920 780 830 1,050 1,910 | 1,290 2,540 656 540 845
27 428 | 1,810 920 780 800 1,220 | 1,860 | 1,210 2,900 706 540 845
28 444 | 1,810 900 780 790 1,480 | 1,760 | 1,130 | 3,02C 810 540 845
29 444 | 1,810 900 760 - 1,820 | 1,660 | 1,060 | 3,160 985 573 862
30 428 | 1,760 920 740 - 2,200 { 1,510 | 1,020 { 3,020 | 1,210 606 845
31 444 - 900 730 - 3,000 - 950 - 1,330 590 -
Second- Per re | Runoff in
Month foot-days Maximum Minimum Mean nile inches
October . . e . 11,956 460 290 386 0.351 0.40
Ncvember . . B e 38,299 1,910 460 1,277 1.16 1.29
December................. e 37,780 1,710 9800 1,219 1.11 1.28
Calendar year 1948 330,360 3,930 290 903 .821 11,16
..... 25,680 860 700 764 +695 «80
22,090 830 730 789 .7 .75
29,980 3,000 700 967 .879 1.01
86,610 4,210 1,510 2,887 2.62 2.93
42,950 1,860 950 1,385 1.26 1.45
36,696 35,160 540 1,223 1.11 1.24
37,831 2,720 639 1,220 1.11 1.28
August ..., . 26,293 1,460 540 848 771 .89
September................ Crscenen 24,015 1,130 556 800 727 .81
Water year 1948-49 ...... Cearan 418,180 4,210 290 1,146 1.04 14.13

Peak discharge {base, 4,100 sec.-ft.).- Apr. 6-8, 4,210 sec.-ft.
er scharge measurement made this day.

a No gage-height record; discharge computed on basis of weather records.
Note.- Stage-discharge relation affected by ice Dec. 9 to Apr. 4.
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Duck Creek near Blaney, Mich.

Location.- Water-stage recorder, lat. 46°06150", long. 86°04'50", in SE sec. 17, T. 43
~: K. 14 W,, 3 mlles upstream from mouth and 7 miles west of Blaney.

Drainage area.- 92 square miles including area from which flow is diverted to Duck Creek

—'fiwmﬁ'rom “and Marsh Creeks (watershed indeterminate because of swamps).

Records avallable,- March 1938 to September 1949.

Iverage ﬁscmr!%a.- 11 years, 94.5 second-feet.
emes,- WMaximum discharge during year, 614 second-feet Apr. 6 (gage height, 7.91 feet);

minimum, 5.8 second-feet Oct. 3 (gage helght, 1.50 feet).

1938-49: Maximum discharge observed, 1,740 second-feet Apr. 26, 1939 {gage height,
11,70 feet, site and datum then in use); minimum, 4.0 second-feet Sept. 7, 1947 (gage
height, 1.45 feet).

Remarks.- Records good except those for periods of 1ce effect, doubtful gage-height record,
oF shifting control, which are falr, Records include flow from Walsh and Marsh Creecks,
which originate upsf;ream from line between R. 14 W. and R, 15 W., and is diverted to
Duck Creek through drainage canal about 3 miles above siation.

Rating table, water year 1948-49, except period of ice effect
{gage height, in feet, and discharge, in second-feet)
(Shifting-control method used Oct. 1-12, May 20 to June 21)

1.5 5 2.2 26 4.0 155
1.6 7 2.4 36 5.0 262
1.7 10 2.8 60 6.6 454
2.1 22 3.4 104 7.9 Bl4
Discharge, in aecond-feet, water year October 1948 to September 1949
Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Ang. Sept.
1 6.4 8.8 150 32 38 37 350 88 52 190 112 20
2 6.4 8.5 142 32 38 36 420 98 47 175 498 19
3 6.0 8.5 137 32 37 36 500 98 43 155 dae 18
4 6.0 10 132 *32 37 37 560 98 38 150 a75 18
5 6.4 14 132 33 37 37 601 108 35 146 dae66 19
6 6.6 24 125 35 37 38 *614 120 32 137 64 19
7 6.8 24 *115 36 37 38 588 128 29 132 63 18
8 8.5 21 110 35 36 38 562 128 27 124 62 20
] 11 22 105 36 36 38 526 120 25 116 59 18
10 14 *45 100 36 36 36 478 112 23 4104 59 17
11 15 43 95 34 36 36 442 103 22 a97 72 16
12 15 40 92 33 36 36 406 94 20 488 74 17
13 14 41 as 32 36 35 370 a9 20 asz a66 26
14 12 40 84 32 36 *33 334 84 20 75 58 36
15 12 40 78 33 36 32 298 80 40 68 51 30
16 11 41 68 36 36 29 274 75 40 61 46 25
17 11 71 68 39 36 30 250 71 34 55 42 22
18 11 82 52 41 36 31 217 87 30 50 41 21
19 11 85 48 41 35 33 195 155 26 47 37 20
20 11 104 48 40 35 35 175 180 41 42 32 20
21 11 112 44 38 36 38 160 180 82 38 29 20
22 10 124 42 38 36 42 155 1S5 101 35 26 19
23 10 218 39 38 36 50 185 132 dlo4 32 25 20
24 9.7 128 34 40 36 58 150 112 dl24 31 24 20
25 9.1 128 36 40 37 70 142 98 150 36 22 19
26 9.1} dl42 35 41 38 80 d128 490 185 34 21 19
27 9.1} 150 34 41 38 96 d120 a2 206 50 21 20
28 8.5 155 34 40 38 125 112 75 212 62 22 20
29 8.5} 155 34 40 - 165 102 68 206 98 21 18
30 8.2 155 35 39 - 220 94 83 200 116 20 18
3 8.5f - 35 #39 - 280 - 59 - 120 20 -
Second- Per square | Runoff in
Month foot-days Maximum Minimum Mean mile ‘inches
October..... 8.0 9.77
Novsmber. ... . 8.5 71.7
December........ 34 76.5
8,0 51.6 ~
32 36.6
35 36.5
29 62.1
94 316
59 104
20 73.8
31 88.€
Angust..... 1,514 112 20 48.8
September...... 612 36 16 20.4
Water year 1948-49 . 28,698.6 614 8.0 78.6
Peak discharge (base, 500 sec.-ft.).- Apr. 6 (1 a.m. to 3 p.m.) 614 sec.-ft.

inter discharge measurement made on this day. .
d Doubtful gage-helght record; discharge computed on basis of records for nearby statios.
Note.- Stage-discharge relation affected by ice Dec. 6 to Apr. 4.
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West Branch Manistique River near Manistique, Mich,

Location. - Waﬁer-Stage recorder, lat. 46°05'20", long. 86°09'40", in SEi sec. 27, T. 43

RS 15 W., 300 feet downstream from Stutts Creek and 10 miles northeast of Man-
stique.

Drainage area.- 322 square miles,

Records available.- April 1938 to September 1949.

Average discharge.- 11 years 407 second-feet.

Extremes.- Maximum discharge during year, 1,400 second-feet Apr. 9 {(gage height, 6.98
sggge‘.minimum, 71 second-feet Oct. 3 (gage height, 1.90 feet, from recorded range in

1938-49: Maximum discharge observed, 5,300 second-feet Apr. 29, 1939 (gage height,
12,9 feet); minimum, that of Oct. 3, 1948,

Remarks.- Records good except those for periods of ice effect or doubtful or no gage-
heIght record, which are fair.
Rating tables, water year 1948-49, except peried of ice effect
(gage height, in feet, and discharge, in second-feet)
Shifting-control method used Oct. 7-12)

Oct. 1 to Nov. 24 Nov. 25 to Sept. 30

1.8 68 2.7 173

2.1 111 3.2 267

2.7 208 3.8 415

3.7 409 5.8 963

4.6 634 6.9 1,360

Discharge, in seoond-feet, water year Ootober 1948 to September 1949
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a74 126 550 240 *210 220 720 550 338 | 1,030 402 192
2 a73 128 523 230 210 220 820 550 326 850 388 192
3 a72 131 496 *225 210 225 950 536 326 739 388 190
4 a73 136 482 215 215 225 | 1,060 536 302 672 402 183
5 a74 152 469 210 215 | * 225 1,170 577 290 644 388 182
8 a74 182 *496 205 215 225 | 1,280 631 276 644 363 185
7 76 215 523 195 220 225 | *1,360 685 263 644 350 216
8 82 243 500 195 220 210 | 1,360 739 250 631 338 225
9 89 265 490 195 225 225 | 1,360 766 240 604 313 219
10 95 295 480 190 225 215 | 1,320 739 233 550 302 212
11 102 325 470 190 225 205 | 1,200 685 227 510 302 204
12 112 345 450 19 225 210 | 1,140 631 219 469 302 201
13 123 376 430 185 225 210 [ 1,060 577 212 428 290 219
14 123 387 420 180 225 195 995 550 206 402 281 244
15 122 387 400 180 225 *200 963 510 233 363 267 265
16 120 376 390 190 225 190 963 482 288 338 250 265
17 120 409 380 200 225 190 934 456 338 313 236 248
18 118 442 360 205 225 195 906 456 363 290 225 235
19 118 466 350 205 225 195 850 550 326 272 219 223
20 118 540 340 200 225 185 794 658 338 259 219 219
21 120 580 325 205 225 180 739 685 428 259 212 216
22 122 620 315 210 225 215 712 712 510 248 201 212
23 123 634 305 210 230 225 712 685 604 233 195 208
24 123 634 295 210 230 240 739 631 672 231 192 208
123| 631 285 210 230 260 739 564 739 229 187 214
26 124 618 280 210 230 230 739 523 906 223 180 216
27 124 604 270 210 220 350 712 489 | 1,100 244 176 216
123 590 265 210 230 410 685 442 | 1,280 276 178 212
29 123 577 255 205 - 490 644 402 | 1,360 313 192 214
30 123 565 250 205 - 560 590 388 | 1,200 363 199 216
31 126 - 245 205 - 630 - 363 - 388 192 -
Seoond- Per squsre | Runoff in
Month foot-days Maximum Minimum Mean mile inohes

October 3,312 126 72 0.38
November. . . 11,978 634 126 1.38
Deocember . . 12,088 550 245 1.40
100,343 1,29 72 11.60
6,315 240 180 .73
6,235 230 210 .72
8,040 630 180 .93
28,216 1,360 590 3.26
17,728 766 363 2,05
41,393 1,360 206 1.66
13,659 1,030 223 1.58
8,329 402 176 .96
6,451 265 182 .75
Water year 1948-49 ............ 136,745 1,360 72 15,80

Peak discharge (base, 1,600 sec.-ft.).- No peak above base.

* Winter scharge measurement made con this day.

a No gage-height record; discharge computed on basis of 1 dilscharge measurement,recorded range in
stage, and records for nearby stations.

Note.- Stage-discharge relation affected by ice Dec. 8 to Apr. 2. Doubtful gage-height record
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