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SURFACE WATER SUPPLY OF THE MISSOURI RIVER
BASIN, 1911.

By W. A. Lams, W. B. FreemaN, and Raymonp RicHARDS.

AUTHORITY FOR THE WORK.

This volume is Part VI of a series of 12 reports presenting results
of measurements of flow made on certain streams in the United States
during the calendar year 1911. The reports are listed in the following

table:
Papers on surface water supply of the United States, 1911.

Part.e | No. Title.

I| 301 | North Atlantic coast.
II | 302 | South Atlantic coast and eastern Guilf of Mexico.
IIT | 303 | Ohio River basin.
IV | 304 | St. Lawrence River basin.
V| 305 | Upper Mississi%pi River and Hudson Bay basins.
VI | 306 | Missouri River basin.
VII| 307 | Lower Mississippi River basin.
VIII | 308 | Western Gulf of Mexico.
IX | 309 | Colorado River basiu.
X | 810 | Great Basin.
XI | 311 | Pacific coast in California.
XII | 812 | North Pacific coast.

a For the pu%ose of uniformity in the presentation of reports, a general plan has been agreed upon by the
United States Reclamation Service, the United States Forest Service, the United States Weather Bureau,
and the United States Geological Survey, according to which the area of the United States has been divided
into 12 parts, whose boundaries coincide with natural drainage lines indicated by the parts of the report.

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394), which contains the following paragraph:

Provided, That this officer [the Director] shall have the direction of the geological
survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation. .

Since the fiscal year ending June 30, 1895, successive sundry civil
bills passed by Congress have carried the following item and appro-
priations:

For gaging the streams and determining the water supply of the United States and
for the investigation of underground currents and artesian wells and for the prepara-

tion of reports upon the best methods of utilizing the water resources.
Annual appropriations for the fiscal year ending June 30—

T895 - - v e $12, 500
1896« e e e e 20, 000
1897 t0 1900, inclusive. ... .. ooooioii i 50, 000
1901 t0 1902, IncluSive. .ov oo oe e 100, 000
1903 £0 1906, FNCIUSIVE .+ -« o+~ e e oo oo eeeeeeens 200, 000
907 - - e e e e 150, 000
1908 to 1910, inclusive. ... ... ... ... ... liiiii.i.o. 100, 000
1911 t0 1913, inclusive. oot e e et i i i e aiaaann eee. 150,000



10 " SURFACE WATER SUPPLY, 1911, PART VI

In the execution of the work many private and State organizations
have cooperated. Acknowledgments for such cooperation are made
on pages 13-14, and also in connection with the description of each
station affected by the cooperative work.

PUBLICATIONS.

Measurements of stream flow have been made at nearly 2,000
points in the United States, and also at many points in small areas
in Seward Peninsula and the Yukon-Tanana region, Alaska, and in
the Hawaiian Islands. During 1911 gaging stations were maintained
by the Survey and the cooperating organizations at about 1,500 points
in the United States, and many discharge measurements were made
at other points. In connection with this work data were also col-
lected in regard to precipitation, evaporation, storage reservoirs,
river profiles, and water power in many sections of the country, -
and will be made available in the regular surface water supply papers
from time to time. A complete list of the gaging stations maintained
by the Survey to and including 1910, and a list of the papers relating
to the water supply of the country, have been published by the Survey
as Water-Supply Paper 280. An index to the reports containing
stream-flow measurements prior to 1904 has been published as Water-
Supply Paper 119.

For each calendar year there has been prepared a report embody-
ing the stream-flow data collected during that year, which has been
published either as a part of the Annual Report of the Director, as a
bulletin, or as a water-supply paper, as shown by the following table:

Stream-flow data in reports of the United States Geological Survey.
[A=Annual Report; B=Bulletin; WS8=Water-Supply Paper.]

Report. Character ot data. Year.
10th A, pt. 2. ......... Descriptive information onfy. ... ... ..o
11th A, pt. 2. .........] Monthly disCharge.. ... .. ciiieeiiiiiaiiiiieiainiaaiiaaaaa. 18%901;.0 Sept.,
12th A, pt. 2. ] L 18%9? June 30,
13th A, pt. 3.. ...| Mean discharge in second-feet..... e aaaas 18%9‘62(? Dec. 31,
MthA,pt.2.......... Monthly discharge (long-time records, 1871 to 1893).............. 18&17»§gt3(f Dec. 31,
Descriptions, measurements, gage heights, and rating ...........J 1893 and 1894.

--.| Descriptive information only.............0... S Ty v
-| Descriptions, measurements, gage heights, ratings, and monthly | 1895.
discharge (also many data covering earlier years).

Gage heights (also gage heights for earlier years)........ R 1896.
18th A, pt.4.......... Descriptions, mesurements, ratings, and monthly discharge | 1895 and 1896,
(also similar data for some earlier years). .
WS 15.cueu.e..........| Descriptions, measurements, and gage heights, eastern United | 1897.

States, eastern Mississippf River, and Missouri River above
junction with Kansas. .
WB16iceeeanannnnnn Descriptions, measurements, and gage heights, western Missis- | 1897,
sippi River below junction of Missouri and Platte, and western
United States. .

19th A, pt. 4. ......... Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some’long-time records). )
WS 27.................| Measurements, ratings, and gage heights, eastern United States, { 1898.
eastern Mississlppz TRiver, and Missouri River.
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Stream-flow data in reports of the United States Geological Survey—Continued.

Report. Character of data. Year.
WS 28 ieeeiinnaaannnns Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.
20th A, pt.4.......... Monthly discharge (also for many earlier year?....... heeeeeeeas
WS 3510 39.... ...| Descriptions, measurements, gage heights, and ratings......
21st A, pt. 4.. .| Monthly diseharge. ......ccouiiieuerarienmrsecvocncenanan
WSa7te52.. ..| Descriptions, measurements, gage heights, and ratings......

A, pt. 4., ...| Monthly diSCharge. . ... .cccoeroam e et aaeeaeacacanaacaaannns
W', 66.. -| Descriptions, measurements, gage heights, and ratings.... ..
WS8175...... .| Monthly discharge. ...... . .ooeoiiciiiiiiiiaaao.

WS 82to85 Com({)lete data
WS 97 to 100. 0,
WS 124 to 135 do
‘WS 165 to 178 do......
WS 201 to 214 mplete data,
WS 241 to 252 Complete data.
L P
PR s Lo T Y
Q0. ot

Nore.—No data regarding stream flow are given in the 15th and 17t annual reports.

The table which follows gives, by years and drainage basins, the
numbers of the papers on surface water supply published from 1899
to 1911. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1911, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, and 301, which contain records for the New England

gtreams from 1903 to 1911.

Numbers of water-supply papers containing results of stream measurements, 1899~1911.

1899 a 19000 1901 1902 1903 1904

North Atlantic Coast (St. John

River to York River)......... 35| 47,c48 65,75 82 97 | 4124, €125,7126
South Atlantic Coast and East-

ern Gulf of Mexico (James

River to the Mississippi)...... 935,36 48 65,75 | 982,83 997,98 126,127
Ohio River Basin............... 36 | 48,249 65,75 83 98 128
St. Lawrence River and Great

LaKeS. e ee e anceaeiaaaaaan 36 49 65,75 482,83 97 129
Hudson Bay and Upper Missis-

sippi Ri 36 49 | §65,66,75 | 483,85 | 98,99,100 128,130
Missouri River.. 49,150 66,75 84 99 130, m 131
Lower Mississippi River......... 3 50 ( 765,66,75 | 783,84 798,99 7128,131
‘Western Gulf of Mexico......... 37 50 66,75 84 99 132
Colorado River.................. » 37,38 50 66,75 85 100 133
Great Basin............comeann. 38,039 51 66,75 85 100 133,p 134
Paciflc Coast in California....... - 38,239 51 66,75 85 100 134
North Pacific Coast.....ccoceu . 3! 51 66,75 85 100 135

o Rating tables and index to Water-Supply Papers 35-39 continued in Water-Supply Paper 39. =
b Rating tables and index to Wg.ter-Supplsy Papers 47-52 and data on precipitation, wells, and irrigation
u;

in California and Utah contained in Water-Supply Paper 52.
¢ Wissahickon and Schuylkill rivers to James
¢ New England rivers only.
e TTudson River to Delaware River, inclusive.
7 Susquehanna River to Yadkin River, inclusive.
¢ James River only.
h Scioto River.
¢ Lake Ontario and tributaries to St. Lawrence River proper.
7 Tributaries of Mississippi from east.
k Gallatin River.

iver.

! Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction with Platte.

m Platte and Kansas rivers,

n Green and Gunnison rivers and Grand River above junction with Gunnison.

o Mohave River onl.

? Great Basin in Caﬁfomia, excepting Truckee and Carson drainage basins.

¢ Kings and Kern rivers and south Pacific coast drainage basins,
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Numbers of water-supply papers containing resulis of stream measurements, 1899-1911—
Continued.

1905 1906 1907-8 1909 1910 1911

North Atlantic coast (St. John
River to York River)......... a 165, 166, ¢ 167 |a 201, b 202, ¢ 203 241 261 281 301
South Atlantic Coast and East-
ern Gulf of Mexico (James

River to the Mississippi)...... ¢ 167,168 ¢ 203,204 242 262 282 302
Ohio River Basin........ - 169 205 243 263 283 303
St. Lawrence River and Great

LakeS....oveiioviveiinonannnns 170 206 24 264 284 304
Hudson Bay and upper Missis-

sippi River...... wemmeeeeaaaann 171 207 245 265 285 305
Missouri River............. .- 172 208 246 266 286 306
Lower Mississippl River......... 4169,173 d 205,209 247 267 287 307
‘Western Gulf of Mexico . 174 248 268 288 308
Colorado River. 175, 177 211 249 269 289 309
Great Basin. .. . 176, 177 212, f 213 |250, 251 (270, F 271 290 310
Pacific coast in Calif 177 213 251 271 291 311
North Pacific coast 177,178 214 252 272 292 312

a New England rivers only.

b Hudson river to Delaware River, inclusive.

¢ Susquehanna River to Yadkin River, inclusive.

d Tributaries of Mississippi from east.

¢ Below junction with Gila.

7 Great Basin in California, excepting Truckee and Carson dainage basins.
¢ Rogue, Umpqua, and Siletz rivers only.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the ‘‘run-off”” or “dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those which represent the actual quantity of
water, as run-off in depth in inches and acre-feet. The units used in
this series of reports are second-feet, second-feet per square mile, run-
off depth in inches and acre-feet. They may be defined as follows:

““Second-foot” is an abbreviation for cubic foot per second and is
the unit for the rate of discharge of water flowing in a stream 1 foot
wide, 1 foot deep, at a rate of 1 foot per second. It is generally used
as a fundamental unit from which others are computed by the use of
the factors given in the following table of equivalents.

‘‘Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained, on
the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off, depth in inches,” is the depth to which the drainage area
would be covered if all the water flowing from it in a given period
were conserved and uniformly distributed on the surface. It is used
for comparing run-off with rainfall, which is usually expressed in
depth in inches.

An ‘“‘acre-foot” is equivalent to 43,560 cubic feet and is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation work.
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CONVENIENT EQUIVALENTS. -

The following is a list of eonvenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile tnio run-off in depth in
inches over the area.

Run-off in inches.

Discharge in second-feet per square mile.
1 day. 28 days. 29 days. 30 days. 31 days.
R 0.03719 1.041 1.079 1.116 1.153
2 .07438 2.083 2.157 2.231 2.306
3.. 11157 3.124 3.236 3.347 3.459
4. .14876 4.165 4,314 4,463 4.612
5. .18595 5.207 5.393 5.578 5.764
6. .22314 6.248 6.471 6. 694 8.917
7.. . 26033 7.289 7.550 7.810 8.070
8 . 29752 8.331 8.628 8.926 9.223
9 .33471 9.372 9.707 10.041 10.376

Nore.—For partial month multiply the values for one day by the number of days. )

Table for converting discharge in second-feet into run-off in acre-feet.

Run-off in acre-feet.

Discharge in second-fest.
N
1 day. 28 days. 29 days. 30 days. 31 days.
1.983 535. 54 57.52 59. 50 61.49
3.967 111.1 115.0 119.0 123.0
5.950 166.6 172.6 178.5 184.5
7.934 222.1 230.1 238.0 246.0
9.917 277.7 287.6 297.5 307. 4
11.90 333.2 345.1 357.0 368.9
13.88 388.8 402.6 416.5 430. 4
15.87 444.3 460. 2 476.0 491.9
17.85 499.8 517.7 535.5 553. 4

Nore.—For partial month multiply the values for one day by the number of days.

1 second-foot equals 40 California miner’s inches (law of March 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches,

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep.

1 second-foot for one year equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for 1 day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month,

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month,

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet,

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.
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100 United States gallons per minute equals 0.223 second-foot. .
100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons,

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers,

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet,

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

To calculate water power quickly: Sec.-ft.Xﬁll o feet—net horsepower on water

wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

For each regular current-meter gaging station the following data,
so far as available, are given: Description of the station, list of dis-
charge measurements, table of daily gage heights, table of daily
discharge, table of monthly and yearly discharges and run-off. For
stations located at weirs or dams the gage-height table is omitted.

In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the relation of
gage height to discharge, covering such points as ice, logging, shift-
ing channels, and backwater; also information regarding diversions
which decrease the total flow at the measuring section. Statements
are also made regarding the accuracy and reliability of the data.

The table of daily gage heights records the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually in the morning and in the evening. The gage
height given in the table represents the elevation of the surface of
the water above the zero of the gage. All gage heights affected by
the presence of ice in the streams or by backwater from obstructions
are published as recorded, with suitable footnotes. The rating table
is not applicable for such periods unless the proper corrections to the
gage heights are known and applied. Attention is called to the fact
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that the zero of the gage is placed at an arbitrary datum and has no
relation to zero flow or the bottom of the river. In general, the zero
is located somewhat below the lowest known flow, so that negative
readings shall not occur.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.

The rating table gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to every stage of the river recorded
during the period for which it is applicable. It is not published in
this report, but can be determined from the tables of daily gage
heights and daily discharge as follows:

First plot the discharge measurements for the ¢urrent and earlier
years. on cross-section paper, with gage heights in feet as ordinates
and discharge in second-feet as abscissas. Then tabulate a number
of gage heights taken from the daily gage-height table for the com-
plete range of stage given and the corresponding discharges for the
days selected from the daily discharge table and plot the values on
cross-section paper. The last points plotted will define the rating
curve used and will lie among the plotted discharge measurements.
After drawing the rating curve, a table can be developed by scaling
off the discharge in second-feet for each tenth foot of gage height.
These values should be so adjusted that the first differences shall
always be increasing or constant, except for known backwater
periods.

The table of daily discharge gives the discharge in-second-feet
corresponding to the observed gage heights as determined from the
rating tables. :

In the table of monthly discharge the column headed ‘‘Maximum”’
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it does not indicate correctly the stage when the
water surface was at crest height, and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise, in the column of ‘“Minimum’’ the quantity given is the mean
flow for the day when the mean gage height was lowest. The col-
umn headed ‘““Mean” is the average flow in cubic feet for each second
during the month. On this the computations for the remaining
columns, which are defined on page 12, are based.

The field methods used in the collection of the data presented in
this series of reports are described in the introductory sections of
Water-Supply Papers 261 to 272, inclusive, ‘‘Surface water supply
of the United States, 1909.” Plates I and II show the average pre-
cipitation and run-off in the United States as determined from the
measurements of stream flow made by the Geological Survey and
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records of rainfall collected by the Weather Bureau; Plate III shows
typical gaging stations; Plate IV shows current meters * used in the
work.

ACCURACY AND RELIABILITY OF FIELD DATA AND
COMPARATIVE RESULTS.

The accuracy of stream-flow data depends primarily on the natural
conditions at the gaging station and on the methods and care with
which the data are collected. Errors of the first group depend on
the degree of permanency of channel and of permanency of the rela-
tion between discharge and stage.

Errors of the second class are due, first, to errors in observation of
stage; second, to errors in measurements of flow; and, third, to errors
due to misinterpretation of stage and flow data.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to the
daily discharge tables, stating the probable accuracy of the rating
tables used, and an accuracy column is inserted.in the monthly di¢-
charge table. For the rating tables ‘‘well defined” indicates, in
general, that the rating is probably accurate within 5 per cent;
“fairly well defined,” within 10 per cent; ‘‘poorly defined’’ or ‘‘ap-
proximate’” within 15 to 25 per cent. These notes are very general
and are based on the plotting of the individual measurements with
reference to the mean rating curve.

The accuracy column in the monthly discharge table does not
apply to the maximum or minimum nor to any individual day, but
to the monthly mean. It is based on the accuracy of the rating, the
probable reliability of the observer, and knowledge of local condi-
tions. In this column A indicates that the mean monthly flow is
probably accurate within 5 per cent; B, within 10 per cent; C, within
15 per cent; D, within 25 per cent. Special conditions are covered
by footnotes

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past
the gage, the figures showing discharge per square mile and depth of
run-off in inches may be subject to gross errors which result from
including in the measured drainage area large noncontributing dis-
tricts or omitting estimates of water diverted for irrigation or other
use, and they should therefore be considered as only approximate,
" particularly for periods of irrigation or of low water. For these
errors it is as a rule not feasible to make adequate correction.

In general the base data collected each year by the Survey engi-
neers are published not only to comply with the law but to afford

1See Hoyt, J. C., and others, Use and care of current meter as practiced by the United States Geological
Survey: Trans. Am. Soc. Civil Eng., vol. 66, 1910, p. 70.
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any engineer the means of examining and adjusting to his own needs
the results of the computations. The table of monthly discharge is so
arranged as to give only a general idea of the flow at the station and
should not be used for other than preliminary estimates. The deter-
minations of daily discharge allow more detailed studies of the variation
in flow by which the period of deficiency may be determined.

It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data already collected
and published, and the engineer who makes use of the figures pre-
sented in these papers should verify all ratings and make such
adjustments for earlier years as may seem necessary.

COOPERATION AND ASSISTANCE.
MONTANA.

Much of the work in Montana has been carried on under cooperative
agreement with the United States Reclamation Service, the work
being done by the Geological Survey and the expense borne by the
Reclamation Service.

The State of Montana also cooperated in the work, authority hav-
ing been granted by the State legislature in 1911, which passed a
bill appropriating $3,000 for 1911 and $3,000 for 1912, to be expended
on the work of gaging streams, in accordance with paragraph 3,
section 2244, of the Revised Codes of 1907 of the State of Montana,
which reads as follows: _

The State engineer shall become conversant with the waterways of the State and
the needs of the State as to irrigation matters; shall make, or cause to be made, measure-
ments and calculations of the ordinary and flood discharge of streams, cooperating in
this work as much as possible with the United States Geological Survey and the Mon-
tana Experiment Station; such measurements to be made on streams in order of their
importance, provided that measurements already made, if deemed reliable, may be
adopted.

Much of this fund has been expended on work in connection with
Carey projects.

A number of stations in the western part of Montana were main-
tained in cooperation with the Forest Service. -

Acknowledgments are due to the several Carey Land Act com-
panies for salaries of gage observers paid during the year; to the
United Missouri River Power Co., for records on Missouri River; to
the Glass-Lindsay Land Co., for gage observers’ salaries at several
stations; and to George E. Baker, for gage heights and discharge
measurements on Pipestone and Whitehall creeks.

COLORADO.

The work in Colorado wag carried on in cooperation as follows:
The United States Forest Service furnished the services of a
hydrographer for measuring the streams on the national forests and
also furnished the gage heights.
8173°—wsp 306—14——2



18 SURFACE WATER SUPPLY, 1911, PART VI

Mr. C. W. Comstock, State engineer, cooperated in maintaining a
number of stations in the South Platte basin and furnished the
completed records for a number of other stations.

Mr. George B. McFadden, of Denver, furnished the field data for
two stations on the Cache la Poudre.

WYOMING.

The work in Wyoming was carried on in cooperation as follows:

Mr. A. J. Parshall, State engineer, paid half the field expense of
maintaining most of the Wyoming stations and also paid the gage
observers. He also arranged for cooperation with a number of indi-
viduals interested in the different records.

The United States Forest Service furnished the services of a
hydrographer during the latter part of the year for measuring the
streams on the national forests and also furnished the gage heights.

The United States Reclamation Service furnished the completed
records on the North Platte at Pathfinder and Whalen and gage
heights and gate cpenings on the Shoshone at Corbett dam.

NEBRASKA.

The work in Nebraska was carried on in cooperation with Mr. D D.
Price, State engineer, who furnished all the field data.

Acknowledgments are also due to the United States Weather
Bureau and all other companies and persons who have rendered
assistance and furnished records.

DIVISION OF WORK.

The work in the upper Missouri River basin was under the direction
of W. A. Lamb, district engineer, assisted by Raymond Richards,
assistant engineer, John C. Beebe and Benjamin E. Jones, junior
engineers, and C. S. Heidel, State hydrographer.

; The work in North Dakota was carried on by E. F. Chandler,
assistant engineer, assisted by Gorie Monley and George Ebner.

i The field data for the Missouri River drainage area in Colorado
and the North Platte and upper Bighorn basins in Wyoming were
collected under the direction of W. B. Freeman, district engineer,
assisted by G. A. Gray, E. O. Christiansen, G. H. Russell, and R. H.
Fletcher, junior engineers, and O. M. Wimmer and H. B. Waha,
Forest Service hydrographers.

' The field data in Nebraska were collected under the direction of
D. D. Price, State engineer, assisted by A. A. Dobson and A. B.
Price.

+ The rating curves and special estimates were made and the com-
pleted data prepared for publication by Raymond Richards. Com-
putations have been made by H. J. Dean, A. H. Tuttle, and M. I.
Walters. The report has been edited by Mrs. B. D. Wood.
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APPROPRIATION OF WATER,
VARIATIONS IN STATE WATER LAWS.

The water laws of the Western States differ so widely in their
provisions that such terms as ‘“water filing,” “‘appropriation,” and
“water right” have no general application or meaning. The rights
to water in these States rest in general, first, on the Constitution and
statutes of the United States; second, on the respective State con-
stitutions and the State statutes that have been enacted in accord-
ance therewith; third, on the decisions of Federal and State courts
in the interpretation of these various provisions of law and in their
application to specific conditions; and, fourth, on the requirements
of the State engineers and other officials charged with the adminis-
tration of the State water laws.

In addition, the right to convey water across public lands must
be acquired in accordance with the provisions of the acts of Congress
and the regulations of the Secretary of the Interior and the Secretary
of Agriculture pursuant thereto.

In this report each description of a gaging station in Colorado
gives the number of second-feet of adjudicated diversions from the
stream and its tributaries, to indicate as nearly as possible the extent
to which appropriations have been recognized by the State courts.
It does not follow, however, that this amount of water is actually
diverted, as many of the older decrees called for amounts greatly in
excess of those actually used; on the other hand, no account has
been taken of filings which have not yet been perfected and adjudi-
cated. It is impossible from the State records to reach any conclu-
sion as to the validity of these filings or as to the probability of their
final perfection.

CONSTITUTIONAL PROVISIONS.
COLORADO.

In common with most of the other Western States, Colorado has
discarded the common-law doctrine of riparian rights and has estab-
lished a system based upon prior appropriation. The following are
extracts from the State constitution relative to the use of water for
irrigation:

ArticLE XVI,

IRRIGATION.

SEc. 5. The water of every natural stream not heretofore appropriated within the
State of Colorado is hereby declared to be the property of'the public; and the same is
dedicated to the use of the people of the State, subject to appropriation as hereinafter
provided. ‘

Skc. 6. The right to divert the unappropriated waters of any natural stream to
beneficial uses shall never be denied. Priority of approﬂria.tion shall give the better
right as between those using the water for the same purpose; but when the waters of
any natural stream are not sufficient for the service of all fhose desiring the use of the
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same, those using the water for domestic purposes shall have the preference over those
claiming for any other purpose, and those using the water for agricultural purposes
shall have preference over those using the same for manufacturing purposes.

SEc. 7. All persons and corporations shall have the right of way across public,
private, and corporate lands for the construction of ditches, canals, and flumes for the
purpose of conveying water for domestic purposes, for the irrigation of agricultural
lands, and for mining and manufacturing purposes, and for drainage, upon payment
of just compensation.

SEc. 8. The general assembly shall provide by law that the board of county com-
missioners, in their respective counties, shall have power, when application is made
to them by either party interested, to establish reasonable maximum rates to be charged
for the use of water, whether furnished by individuals or corporations.

WYOMING.

In Wyoming, as in Colorado, the courts reject riparian rights and
the principal of prior appropriation is established in the State. The
provisions of the State constitution regarding the appropriation and
use of water are as follows:

Artrcre I.

SEc. 31. Water being essential to industrial prosperity, of limited amount, and easy
of diversion from its natural channels, its control must be in the State, which, in
providing for its use, shall equally guard all the varied interests involved.

ArticLe VIIL.
IRRIGATION AND WATER RIGHTS.

Sec. 1. The water of all natural streams, springs, lakes, or other collection of still
water within the boundaries of the State, are hereby declared to be the property of
the State.

Sec. 2. There shall be constituted a board of control, to be composed of the State
engineer and superintendentsof the water divisions, which shall under such regulations
as may be prescribed by law, have the supervision of the waters of the State and of

- their appropriation, distribution, and diversion and of the various officers connected
therewith. Its decisions to be subject to review by the courts of the State.

Skc. 3. Priority of appropriation for beneficial uses shall give the better right. No
appropriation shall be denied except when such denial is demanded by the public
interests.

SEc. 4. The legislature shall by law divide the State into four (4) water divisions
and provide for the appointment of superintendents thereof.

Skc. 5. There shall be a State engineer who shall be appointed by the governor of
the State and confirmed by the senate; he shall hold his office for the term of six (6)
years or until his successor shall have been appointed and shall have qualified. He
shall be president of the board of control and shall have general supervision of the
waters of the State and of the officers connected with its distribution. No person
shall be appointed to this position who has not such theoretical knowledge and such
practical experience and skill as shall fit him for the position.

ArmicLe XIII.

SEc. 5. Municipal corporations shall have the same right as individuals to acquire
rights by prior appropriation and otherwise to the use of water for domestic and
municipal purposes, and the legislature shall provide by law for the exercise upon
the part of incorporated cities, towns, and villages of the right of eminent domain
for the purpose of acquiring from prior appropriators upon the payment of just com-
pensation, such water as may be necessary for the well being thereof and for domestic
uses. )
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MONTANA. ‘

The following prowsmn in the Montana Sﬁate constitution relates
to the use of the water in the State:
[Art. 2, sec. 15.] The use of all water now a,ppropria’;oed,' or that may hereafter be
appropriated for sale, rental, distribution, or other beneficial use, and the right of way
over the lands of others for all ditches, drains, flumes, canals, and aqueducts, neces-

sarily used in connection therewith, as well as the sites for reservoirs necessary for
collecting and storing the same, shall be held to be a pwbhc use.

NORTH DAKOTA.

The sole provision of the State comstitutionjl of North Dakota rela-
tive to the use of water is the following:

[Art. 17, sec. 210.] All flowing streams and natural water courses shall forever re-
main the property of the State for mining, irrigating, and manufacturing purposes.

SOUTH DAKOTA.

This State has no constitutional provisions relative to the use of

water.
NEBRASKA.

The State constitution of Nebraska makes no provision for the use
of water in the State.

ADMINISTRATION OF WATER LAWS.
‘ COLORADO.

Appropriation of water in Colorado may be divided into two gen-
eral classes: The direct appropriation, where the water is used as
delivered from the head gates of the canal, and the appropriation for
storage, where water from the river is not usbd at the time of diver-
sion but is stored in reservoirs for future use. Appropriations of the
second class are usually valid only during pemods of high water when
there is an excess of water over the needs of the direct appropriators.
In the construction of reservoirs it is noecessary to obtain approval of
plans by the proper county commissioners, in addition to obtalmng
that of the State engineer, for all dams exceeding 10-feet in height.
The entire construction of the reservoir is under the supervision of
the State engineer, who has authority to require material used and
work of construction to be done to his satisfaction. In case of failure
of a reservoir the owners are liable for all ensuing damages.

The control of water by the State is vested in the State engineer,
whose duty it is to supervise the diversion of water by the various
appropnators in accordance with the decrees of the State courts.
The State is divided into five irrigation d1v1snons, each in charge of a
division engineer, who is under the direction of the State engineer.
Each irrigation division is divided into a number of water districts,
of which there are 70 for the entire State. For each water district
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there is appointed a water commissioner, whose duty it is, under the
supervision of the division engineer, to divide the water in the
natural streams among the several ditches taking water from the
same, according to the rights of each. Whenever there is a s:arcity
of water he is empowered to shut down the head gates of those
ditches whose priorities are of too recent date to entitle them to
divert water. In the discharge of this duty he has the power of a

constable.
WYOMING.

The constitution of the State of Wyoming creates the office of
State engineer and divides the State into four principal water divi-
sions, each under the control of a division superintendent. The
State engineer and the division superintendents form a board of con-
trol having supervision of the appropriation and distribution of the
water, subject to court review.

Rights to the use of water are begun by filing an application in
the office of the State engineer. This application must be prepared
in accordance with the State law and the requirements of the State
engineer. When the application is in proper form a permit to divert
the water and construct the works is issued.

The distribution of the water in accordance with the respective
rights of permittees is supervised by water commissioners, one hav-
ing jurisdiction in each of a large number of water districts, into
which the four principal divisions are divided. The acts of the com-
missioners of any district are subject to review by the higher admin-
istrative officials, and eventually by the courts.

MONTANA.

An appropriation of water in Montana is begun by the posting of
a notice' at the proposed point of diversion, a copy of which notice
is filed with the county clerk and recorder of the county in which the
water is to be diverted. There is no limitation as to the amount of
water upon which any person may file, and many streams have single
filings upon them for more than their entire flow. Eventually, how-
ever, each appropriator can acquire the right to use only such water
as he has put to beneficial use. Questions arising as to the rights of
appropriators are determined by court proceedings. The State en-
gineer has no functions relative to the diversion or distribution of
water, but the State courts may appoint commissioners to enforce
decrees. :

Under this system examination of a stream and a search of the de-
crees are required to determine the title to its waters.

NORTH DAKOTA.

General supervision of matters relating to the use of water is vested
in the State engineer, who is particularly charged with the custody
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of records and the survey of streams. The State is divided into four
water divisions, each in charge of a commissioner, and each division
may be further subdivided into districts, each having a water master.
The water commissioners, together with the $tate engineer, constitute
a board ecmpowered to make general rules for the control of water.

Appropriations made prior to the present water law are adjudicated
by the courts, one copy of the decree being filed in the office of the
State engineer. Applications to appropriate water are filed with the
State engineer, the procedure therefor béing similar to that in
Wyoming. ;

NEBRASEKA.

Control of water for irrigation is vested ini the State board of irri-

gation, highways, and drainage, which consists of the governor,
attorney general, and commissioner of public lands. The State
engineer is appointed by the board, and acts as its secretary. The .
State is divided into two water divisions, each in charge of a superin-
tendent. Within these divisions water districts, in charge of water
commissioners, may be created as needed. The water commissioners
control the distribution of water to the respective appropriators.

Applications to appropriate water for irri‘ga,tion are made to the
State board in accordance with the regulations. Upon approval the
applicant may construct the necessary works. A certificate is finally
issued by the State board and recorded with|the county clerk.

Storage reservoirs are subject to special provisions of law, and dams
over 10 feet high must be authorized by the} board.

IRRIGATION DISTRICTS.

With the growth of irrigation in Colorado it has become necessary
to enact laws creating irrigation districts ‘whereby the owners of
adjacent lands may organize for the purpose of jointly conveying
water to irrigate these lands. When a majority of landowners in a
district desire to irrigate their lands, they may petition the county
commissioners of the county in which the greatest acreage of land is
located to organize an irrigation district. An-election is then held
by the commissioners at which all the landowners in the proposed
district are entitled to vote on the question of organization. If the
result of the election favors it, the irrigation district is organized and
a board of three directors elected. This board is empowered to enter
into contracts for completing the necessary structures to irrigate the
lands, and to acquire rights of way, water rights, etc. Similar statutes
have been enacted in Wyoming, Montana, and Nebraska.

THE CAREY AQT. |

The act of August 18, 1894 (28 Stat., 372, 422), commonly known
as the Carey Act, and amendments thereto, the purpose of which is
to aid the public-land States in the recla.m%\mtion of the desert lands
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therein and in the settlement, cultivation, and sale of such lands in
small tracts to actual settlers, authorize—

(@) The temporary withdrawal of public lands from settlement or
entry pending investigation and survey preliminary to the filing of
an application for segregation, such withdrawn lands to be restored
to settlement and entry at the end of one year from the date of
withdrawal in case application for segregation is not theretofore
made.

(b) The segregation of public lands by the Secretary of the Inte-
rior, contracts between the United States and any beneficiary State,
and the reclamation of such lands by beneficiary States within 10
years from the approval of the State’s application (subject to an
extension of five years).

(¢) The patenting to any beneficiary State of any tract of reclaimed
land when satisfactory proof is made that an ample supply of water
to reclaim it is actually furnished.

The usual procedure under the Carey Act is about as follows:

A corporation or individual applies to the State for the withdrawal
of certain public lands proposed for irrigation. The State thereupon
submits to the Interior Department an application for their with-
drawal. On the approval of this application the State is allowed one
year in which to investigate the project and prepare satisfactory
plans for reclamation. The proposing company conducts the inves-
tigation and, if a project that is considered feasible is developed,
makes application to the State for the segregation of the irrigable
lands and offers to contract with the State for their reclamation.
The State thereupon applies to the Interior Department for the
segregation of the lands under the terms of the Carey Act and its
amendments. If the plan of irrigation is found to be feasible, the
irrigation company responsible, and the available water supply
adequate, the lands are segregated and the contract for their recla-
mation is entered into between the United States and the State.
When the irrigation works are completed to the satisfaction of the
Government, patent is issued to tho State or to its assigns. The
State receives payment for the lands from the settler, and the irriga-
tion company, either directly or through the State, receives payment
from each settler for his proportionate share of the irrigation works
and water rights involved.

The Tenth General Assembly of Colorado, by an act approved
March 15, 1895, accepted the conditions and grants of land to the
State under the provisions of the Carey Act. The subsequent State
laws stipulate that the selection, management, and disposal of such
lands shall be vested in the State board of land commissioners.
Before a project is approved the engineering features must be passed
upon by the State engineer. Similar statutes have been enacted by
Wyoming and Montana.
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GAGING STATION RECORDS.
MISSOURI RIVER PROPER.
RED ROCK RIVER ABOVE RED ROCK RESERVOIh, NEAR MONIDA, MONT.

Location.—At wagon bridge on Lyon’s ranch, 18 miles east of Monida, and about 12
miles above the dam of the Red Rock Reservoir & Irrigation Co. ‘

Records available.—Four miscellaneous measurements in 1910; May to October,
1911.

Drainage area.—Not measured.

Gage.—Staff gage nailed to piling on downstream side of bridge.

Channel.—Very liable to change. The stream is very sluggish, sediment is apt to
accumulate, and weeds grow on the bed.

Discharge measurements.—Made from the downstream side of bridge at high
water; by wading above the bridge at low water.

Winter flow.-—May be affected by ice from November till the ice breaks up in the
spring.

Artificial control.—Little or none above the station.

Accuracy.—Fair. The shifting channel affects the results.

Discharge measurements of Red Rock River above Red Rock reservoir, near Monida,
Mont., in 1910-11.

Gage Dis- Gage Dis-
Date. Hydrographer. heigllglt. charge. Date. Hydrographer. height. | charge.
1910, Feet. | Sect. l 1911, Feet, | Sect.
July 6 | Lamb and Wade..... 2.50 38 Il Apr. 24 | C. 8. Heidel.......... 4.78 445
19 | C. 8. Heidel.... . 2.52 38 || July 11 |..... [0 3.31 139
30 {..... [+ L TR 2.42 34 || Sept. 20 |..... [+ 1 R, 3.10 89

Daily gage height, in feet, of Red Rock River above Red Rock reservoir, near Monida,
Mons., for 1911.

[Mark Lyons, observer.]

June. | July. | Aug Sept.
4.4 4.2 3.0 2.9
4.8 4.0 3.05 2.85
4.9 3.5 3.1
4.9 3.6 3.1
........ 4.9 3.6 3.2
........ 4.8 3.5 3.2
4.8 3.5 3.1
4.7 3.4 3.0 |-
4.8 3.3 3.1
4.7 3.3 3.0
4.8 3.3 3.0
4.8 3.3 3.0 3.2
4.8 3.3 3.1 3.2
4.7 3.25 3.0 3.1
4.7 3.2 3.0 3.1
. 4.6 3.2 3.0 3.1
. 4.6 3.2 3.1 3.1
. 4.45 3.2 3.0 3.1
. 4.35 3.1 2.9 3.1
. 4.3 3.05 2.9 3.1
4, 4,25 3.0 2.85 3.1
4, 4.2 3.0 2.85 3.1
4.45 4.1 3.0 2.8 3.1
4. 4.0 3.0 2.8 3.1
4. 3.9 3.05 2.85 3.2
4. 3.7 3.2 2.8 3.2
4. 3.65 3.1 2.85 3.2
4. 3.8 3.1 2.9 3.1
4. 3.8 3.0 2.9 3.1
4. 4.1 3.0 2.85 3.1
4.3 |.aao.. 3.0 2

NorE.—Ice present after Oct. 23,
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Daily discharge, in second-feet, of Red Rock River above Red Rock reservoir, near Monida,
Mont., for 1911.

Day. May. | June, | July. | Aug. | Sept. | Oct.
500 345 295 85 75 148
500 445 255 90 70 140
550 470 155 95 85 140
550 470 175 95 90 140
600 470 175 110 90 140
600 45 155 110 95 140
650 445 1556 95 98 148
620 420 140 85 100 148
590 445 125 95 102 140
560 420 125 85 105 132
500 445 125 85 108 125
560 445 125 85 110 135
560 445 125 95 110 145
530 420 118 86 95 155
500 420 110 85 95 155
470 395 110 85 95 148
445 395 110 95 95 140
370 358 110 85 95 140
320 332 95 75 95 140
320 320 90 75 95 140
320 308 85 70 95 140
320 295 85 70 95 140
358 275 85 65 95 140
395 255 85 65 95 130
395 235 90 70 110 130
470 195 110 65 110 130
445 185 95 70 110 130
370 215 95 75 95 130
370 215 85 75 95 130
345 275 85 70 95 130
320 |......-. 85 (2N PR 130

Nore.—Daily discharge determined from a fairly well-defined discharge rating curve. Discharge inter-
-polated for days for which gage heights are missing.

Monthly discharge of Red Rock River above Red Rock reservoir, near Monida, Mont.,

Jor 1911.
Discharge in second-feet. Runoff |,
Month. (total in 'ra‘;c;l'

Maximum. | Minimum. | Mean. | 3cre-feet).
MAF e e e el 650 20| 465 28,600 | B.
June. ... .. .... ...l 470 185 360 21,400 | B.
Jaly .o 295 85 124 7,620 | B.
August. ..ol 110 65 82.6 5,080 | B.
September.... ... ... ... il . 110 70 96.6 5,750 | B.
(0761711 T3 A 155 125 139 8,550 | B.

The period ...... ... e 77,000

RED ROCK RIVER BELOW RED ROCK RESERVOIR, NEAR MONIDA, MONT.

Location.—Just below the reservoir of the Red Rock Reservoir & Irrigation Co., 8
miles northeast of Monida and 15 miles east of Lima.

Records available.—July 22, 1911, to November 30, 1911. Miscellaneous measure-
ments were made at this point on Red Rock River during the summer of 1910.

Drainage area.—About 560 square miles.

Gages.—A temporary staff gage about 300 yards downstream from the dam and a
float gage in a concrete well on the right bank, at a 40-foot weir, about halfway
between the dam and the staff gage. The 1911 records are referred to the staff
gage.
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Channel.—Probably permanent; bed of stream composed of coarse gravel, pebbles,
and bowlders; current strong.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Regulation.—The dam is used to store flood waters which are released during the
latter part of the irrigation season.

Accuracy.—Both staff gage and weir readings should be reliable.

Discharge measurements of Red Rock River below Red Rock reservoir, near Monida,
Mont., 1910-11.

Date. Hydrographer. hgiz%:i;. cl?alrsge. Date. Hydrographer, hgiz%‘;;. chDa;‘Ze.
Feet. | Sec.-ft. 1911. Feet. | Sec.Ht.

2.20 36 July 11 3.10 188
2.10 29 12 53.03 152
2.49 65 Sept. 20 €2.74 102
2.85 127
1.80 13.1 -
2.43 65
2.35 58

@ Measurement made 1,000 feet below dam. b Weir gage read 1.04 feet. ¢ Weir gage read .81 feet.

Daily gage height, in feet, and discharge, in second-feet, of Red Rock Rwer below Red Rock
reservoir, near Monida, Mont., for 1911.

[P. V. Maxwell, observer.]

July. Aug. Sept. Oct. Nov.,
Day.
Gage | Dis- | Gage | Dis. Gage | Dis- | Gage | Dis- | Gage | Dis-
height. | charge. { height. | charge. | height. | charge. | height. | charge. | height. | charge.
2.62 86 2.50 69 2.72 101 2.90 135
2.61 84 2.50 69 2.72 101 3.05 165
2.60 83 2.50 69 2.71 100 3.15 188
2.60 83 2.50 69 2.71 100 3.26 212
2.66 92 2.60 83 2.7 100 3.30 225
2.68 95 2.60 83 2.711 100 3.35 238
2.68 95 2.67 94 2.7 100 3.35 238
2.71 100 2.74 105 2.71 100 3.40 250
2.74 105 2.74 105 2.71 100 3.50 280
2.74 105 2.74 105 2.7 100 3.50 280
2.73 103 2.74 105 2.72 101 3.50 280
2.68 95 2.72 101 2.71 100 3.50 280
2.62 86 2.72 101 2.71 100 3.50 280
2.54 75 2.72 101 2.71 100 3.50 280
2.46 64 2.72 101 |........ 140 3.15 188
2.46 64 2.72 101 |........ 180 2.84 123
2.45 63 2.72 101 |........ 220 2.84 123
2.45 63 2.72 101 |........ 260 2.84 123
2.46 64 2.72 101 |........ 300 2.84 123
2.47 65 2.72 101 f........ 340 2.84 123
2.50 69 2.72 101 |........ 380 2.84 123
2. 50 69 2.72 101 3.90 415 2.84 123
2.50 69 2.72 101 3.95 432 2.84 123
2.50 69 2.72 101 4.00 450 2.84 123
2.50 69 2.72 101 3.95 432 2.84 123
2. 50 69 2.72 101 3.90 415 2.84 123
2.50 69 2.72 101 3.90 4156 | 2.84 123
2.50 69 2.72 101 3.40 250 2.84 123
2.50 69 2.72 101 2.89 133 2.84 123
2.50 69 2.72 101 2.84 123 2.84 123
2. 50 [::* 20 DU R 2.80 W5 |t

NotEe.—Gage heights refer to staff gage. Discharge determined from a very well-defined rating curve.
Discharge interpolated Oct. 15 to 21.
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Monihly discharge of Red Rock River below Red Rock reservoir, necar Monidu, Mont.,

Jor 1911.
Discharge in second-feet. Run-oft |,
Month. (fotalin .0
Maximum. | Minimum. | Mean, | orefeet).

July 23-81 e 95 88 90.8 1,620 | A.
AUgust. oo 105 63 78.4 4,820 | A.
September. ... ... 105 69 95.8 5,700 | A.
October. ..o 450 100 207 12,700 | A.
NOVEIIDET .« - o e ettt 280 123 179 <~ 10,700 | A.

RED ROCK RIVER AT LIMA, MONT.

Location.—Near the Gleed ranch, 1 mile east of Lima, Mont. Principal tributaries
below the station, Sheep and Sage creeks.

Records available.—August 14, 1907, to September 30, 1911.

Drainage area.—Not measured.

Gage.—Chain; installed October 27, 1908, at a point just above the cable and 300
feet farther downstream than the old staff gage which it replaced; datum of chain
gage not the same as that of the staff gage.

Channel.—Probably permanent.

Discharge measurements.—At ordinary and high-water stages made from a cable
below the gage; at extremely low stages measurements made by wading just below
the cable section.

Winter flow.—River generally remains open the entire year, as a large spring dis-
charges into the stream just above the gage.

Diversions.—Three ditches, each carrying approximately 900 miner’s inches, take
water from Red Rock above the station. The flow of water above the station is
all appropriated, but the rights are unadjudicated.

Storage.—The dam of the reservoir storing the water of the Red Rock has been
completed, but no canals have been built. The dam is of earth with concrete
core, is b0 feet high, and will impound 90,000 acre-feet; its top elevation is 6,700
feet; the dam is 16 miles above Lima, Mont., and 27 miles below lower Red Rock
Lake.

Accuracy.—In general, the results obtained at this station should be good.

Discharge measurements of Red Rock River at Lima, Mont., 1911,

Date. Hydrographer. h(e}i?g%et, c}%risg'e.

Feet, Sec.ft.
. 55 18

0.5
July 13 |..... L TN 1.88 191
Sept. 22 {.._.. ' L 1.52 122
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Daly gage height, in feet, of Red Rock River at Lima, Mont., for 1911.
[Alice Gleed, observer.]

Day. Jan. Feb. Mar. { Apr. | May. | June, | July Aug. | Sept.
0.55 1.00 0. 50 0. 55 2.15 3.05 2.10 1.15 1.30
.55 1.60 .50 .55 2.25 2.80 2.10 1.15 1.35
.50 1.10 . 50 .55 2.25 2.80 2.10 1.15 1.30
.50 1.60 .50 .55 2.25 2.80 2.00 1.15 1.35
.45 1.05 .45 .50 2.30 2.80 1.90 1.15 1.25
.50 1.10 .50 .55 2.30 2.75 1.90 1.15 1.35
.50 1.20 .50 .55 2.60 2.80 1.95 1.15 1.50
.50 .70 .55 1.05 2,95 2.80 1.95 1.15 1.35
.55 .60 .50 1.10 2.85 2.85 2.00 1.20 1.30
.50 .55 .45 .75 2.85 2.85 2.05 1.2 1.40
.50 .60 .50 .65 2.85 2.85 2.00 1.20 1.40
.50 .60 .50 .65 2.90 2.75 2.05 1.20 1.45
.50 .60 .50 .65 2.90 2.65 2.05 1.20 1.45
.50 .60 .50 .65 2.90 2.65 2.00 1.20 1.55
.45 .50 .45 .60 2.95 2.70 2.05 1.10 1.60
.55 .55 .50 .60 2.95 2.70 2.05 1.10 1.65
.55 .55 .55 . 60 2.95 2.70 1.40 1.05 1.70
.50 .55 .55 .60 2.95 2.75 1.40 1.05 175
.50 .55 .55 .65 2.95 2.80 1.30 1.05 1.70
.45 .50 .50 .55 2.95 2.80 1.30 1.05 1.70
.50 .55 .55 .60 2.90 2.85 1.30 1.05 1.70
.50 .55 .55 .70 2.95 2.90 1.30 1.05 1.75
.50 .55 .55 .65 2.95 2.85 1.15 1.05 1.50
.50 .55 .55 .60 2.90 2.85 1.20 1.05 1.55
.45 .50 .50 .50 2.95 2.85 1.20 105 140
.50 .50 .55 1.30 2.85 2.00 1,20 1.05 1.50
50 .50 .55 1.40 2.85 2.00 1.05 1.25 1.30
.50 .50 .55 1.50 2.95 2.05 1.20 1.35 1.35
.50 .55 1. 60 3.05 2.05 1.20 1.30 1.30
.45 .50 1.90 3.1 2.15 1.20 1.30 1.30
.50 PR 1.7 P, 3.05 |........ 1.15 1.30 |........

Note.—Ice present Feb. 1 to 8.
Duaily discharge, in second-feet, of Red Rock River at Lima, Mont., for 1911,

Day. Jan. Feb. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
18 17 16 18 250 510 237 66 85
18 17 16 18 276 432 237 66 92
16 18 16 18 276 432 237 66 85
16 18 16 18 276 432 213 66 92
14 19 14 16 289 432 191 66 78
16 19 16 18 289 417 191 66 92
16 20 16 18 372 432 202 66 85
16 20 18 54 478 432 202 66 92
18 21 16 60 48 448 213 72 85
16 18 14 30 448 448 225 72 99
16 21 16 24 448 448 213 72 99
16 21 16 24 463 417 225 72 106
16 21 16 24 463 387 225 72 106
16 21 16 24 463 387 213 72 122
14 16 14 21 478 402 225 60 131
18 18 16 21 478 402 225 60 140
18 18 18 21 478 402 99 54 150
16 18 18 21 478 417 54 160
16 18 18 24 478 432 85 54 150
14 16 16 18 478 432 85 54 150
16 18 18 21 463 448 85 54 150
16 18 18 26 478 463 85 54 160
16 18 18 24 478 48 66 54 114
16 18 18 21 463 448 72 54 122
14 16 16 16 478 448 72 54 99

18 85 448 213 72 54 114
18 99 448 213 54 78 85
18 114 478 225 72 92 92
18 131 510 225 72 85 85
16 191 525 250 72 85 85
18 |aeennnns 510 f........ 66 -1 P
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Monthly discharge of Red Rock River at Lima, Mont., for 1911.

Discharge in second-feet. Run-off o
Month. (total in

racy.

Maximum.{ Minimum. | Mean. acre-feet).

14 16 984 | B.

16 18.2 1,010 | B.

14 16.6 1,020 | B.

16 40.6 2,420 | B.

250 432 26,600 | B.

213 397 23,600 | B.

54 149 9,160 | B.

54 66 4,060 | B.

78 110 6,550 | B.
...................... 75,400

BEAVERHEAD RIVER AT BARRATTS, MONT.

Location.—One mile above Barratts and 2 miles southwest of Dillon, Mont., in the
SW.1 SW. }sec.20,T.88.,,R.9W.

Records available.—August 12, 1907, to December 31, 1911.

Drainage area.—Not measured.

Gage.—A standard chain gage was installed on the downstream side of the bridge
June 22, 1908, to replace the ordinary staff gage which had previously been used;
datum of chain gage the same ag that of the staff gage.

Channel.—Should not shift; rocky at the measuring section.

Discharge measurements.—Made from downstream side of the bridge.

Winter flow.—Stream remains open during the winter months.

Diversions.—Innumerable diversions are made above the station. Decreed water
rights, aggregating 85,866 inches of water, are filed on from Lima on Red Rock
River to a point 10 miles above Twin Bridges. The three largest canals diverted
below the station are Canyon Creek canal, appropriating 6,000 inches; Union
canal, appropriating 4,000 inches; and Beaverhead canal, diverted just north of
Dillon, appropriating 5,000 inches. The Union Electric Co., of Dillon, has a
canal with a carrying capacity of 6,000 inches.

Beaverhead River is called Red Rock River from its source in Red Rock Lakes
to the post office of Red Rock, below which it is called the Beaverhead. The prin-
cipal tributaries to the Beaverhead above the station are Grasshopper Creek, 12 miles
south of Dillon; Horse Prairie Creek, 20 miles south; and Rattlesnake and Blacktail
Deer creeks. Irrigation has probably been practiced in Beaverhead Valley longer
than in any other valley in Montana, ditches constructed in the early seventies being
still in operation.

Discharge measurements of Beaverhead River at Barratts, Mont., in 1911.

Date. Hydrographer. hgi?g Pi; chlz)zﬁg-e.

Feet. Sec.ft.
416

July 10 |..0." Q0 .o 1.02 291
Sept. 19 [..... 5 S UR .78 214
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Daily gage height, in feet, of Beaverhead River at Barratts for 1911.

[W. A. Meeds, observer.]

31

Day. Mar. Apr. | May. | June. | July, Aug. | Sept. | Oect. | Nov.
1.60 1.20 1.50 1.90 0.78 0.69 0.85 1.60
1.55 1.20 1,90 1.90 .81 .67 .92 1.50
1.45 1.20 2.00 1.60 .94 .70 .91 1.50
1.30 1.20 | 1.90 1.40 1.10 .80 .84 1.50
1.20 115 1,95 1.25 1.05 .81 .88 1.60

Y PP 1.05( 1.15 2.00 1.20 1.05 .90 .90 1,70
. 1:20 1.90 1.10 .98 .86 .91 1.70
1.25 2.20 1.05 .88 .90 .90 1.70
1.25 2.20 1.05 .87 .85 .98 1.60
110 2.2 1.05 .87 .85 1.05 1.70
1.10 1.85 .97 .86 .75 1.25 1.70
1.00 1.95 .87 .86 .80 1.25 1.60
1.00 1.90 .8 .82 .90 1.30 1.60
1.05 2.10 .79 .80 .90 1.30 1.70
1.20 2.20 .85 .80 .80 130 ........
1.40| 2.20 .79 .76 .80 1.25
1.40 2.10 .83 .77 .80 1,25
1.30 1.95 .82 .77 .75 1.25
1.20 1.95 .79 .78 .80 1.30 |.
1.20| 2.50 Nt .75 .81 1.35
1.10| 2.70 77 .76 .80 1.40
1.15 2.40 W77 .75 .75 1.50
1.20 1.90 .82 .74 .80 1.65
1.45 1.65 .81 .74 .84 1.75
1.60 1,55 .78 .71 .81 1.85
1.80 1.35 .79 .71 .80 1.90
1.85| 1.30 .79 .71 .80 1.90
1.80 1,40 .79 .67 .84 1.75
1.65 1,45 .79 .66 .85 1.60
1,50 1.75 .81 .66 .85 1.50
1.45 |........ .79 67 . 1.50
of Beaverhead River at Barratis for 1911.

Day. Mar. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov
200 595 385 540 770 213 182 238 595
204 568 385 770 770 224 174 263 540
208 512 385 835 595 271 185 259 540
212 435 385 770 485 340 220 234 540
216 385 362 802 410 318 224 248 595
220 318 362 835 385 318 255 255 650
224 318 385 770 340 287 241 259 650
228 295 410 965 318 248 255 275 650
232 318 410 965 318 245 238 287 595
235 385 340 965 318 245 238 318 650
238 340 340 740 283 241 202 410 650
241 318 295 802 245 241 220 410 595
248 248 295 770 238 227 255 435 595
248 -241 318 900 216 220 255 435 650
248 259 385 965 238 220 220 435 630
244 279 485 965 216 206 220 410 610
279 295 485 900 230 210 220 410 440
318 279 435 802 227 210 202 410 433
340 318 385 802 216 213 220 435 426
362 340 385 | 1,170 210 202 224 460 419
435 362 340 | 1,310 210 206 220 485 412
435 385 362 | 1,100 210 202 202 540 405
435 385 385 770 227 199 220 623 398
512 385 512 622 224 199 234 680 391
460 362 595 568 213 188 224 740 384
362 385 710 460 216 188 220 770 377
340 435 740 435 216 188 220 770 370
318 512 710 485 216 174 234 680 363
340 485 622 512 216 171 238 595 356
435 435 540 680 224 171 238 540 350
512 ... 512 f..... .. 216 174 ... 540 |........

Note.—Daily discharge determined from a well-defined rating curve. Discharge estimated Mar. 1 to 11

and Nov. 15 to 30.
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Monthly discharge of Beaverhead River at Barratts, Mont., for 1911,

Discharge in second-feet.
Run-off |, ...
Month. (total in racy.
Maximum. | Minimum. | Mean, | 3cre-feet).
January... a 250 15,400 | D.
February. a200 11,100 | D,
March. 300 18,400 | C.
April.. 373 ,200 | B.
May. 440 27,100 | B.
June 799 47,500 | B.
July . 304 18,700 | B.
August. oo 224 13,800 | B.
September..... ...l 223 13,300 | B.
October.... ...l 447 27,500 | B.
November......coeeeeeeneaenn... 509 30,300 | C.
B 7701315127 RN PR FRP a350 21,500 | D.
The Jear. oot ieeeaeaaans 1,310 fooeeenann... 368 267,000
a Estimated.

JEFFERSON RIVER NEAR SILVERSTAR, MONT.

Location.—In sec. 23, T. 2 8., R. 6 W., at the big highway bridge on the road from
Silverstar to Iron Rod, a station on a branch of the Northern Pacific Railway.
The principal tributaries below the station are Pipestone and Whitetail creeks

and Boulder River.

Records available.—August 11 to December 31, 1910; May 1 to October 31, 1911.

Drainage area.—Not measured.

Gage.—Standard staff gage fastened to pier on downstream side.

Channel.—Gravel.

Discharge measurements.—Made from the lower side of highway bridge.

Winter flow.—Ice present.

Diversions.—Irrigation is carried on extensively from the headwaters of this stream

to its mouth.

Discharge measurements of Jefferson River near Silverstar, Mont., 1911.

Date. Hydrographer.

Gage

Dis-

height. | charge.

Feet. Sec.-ft.

Apr. 2 3.53 2,590
June 14 6.20 8,710
July 7 2.94 1,510
Sept. 14 2.60 920
Daily gage height, in feet, of Jefferson River near Silverstar, Mont., for 1911.
{C. A. Barkell, observer.]
Day. Apr. | May. | June. } July. | Aug. | Sept. | Oct Nov
3.75 |.o...... 2.20 2.30 2.55 3.20
3.90 4.0 2.10 2.30 2.60 3.20
4.7 3.90 1.95 2.30 2.60 3.15
5.0 3.70 2.00 2.30 2.55 3.10
5.3 3.50 2.10 2.35 2.55 3.15
5.8 3.45 2.30 2.51 2. 50 3.15
5.8 3.30 2.20 2.55 2.50 3.20
5.9 3.30 2.20 2.60 2.55 3.20
6.1 3.25] 2.25| 2.70| 2.60 |- .-
6.2 3.15 2.30 2.70 2.65 |..vonnn
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Daily gage height, in feet, of Jefferson River near Silverstar, Mong., for 1911—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
7
3.75 6.2 3.10| 2.30 2.65 270 [.......
3.60 6.2 3.00 2.35 2.60 2.70 Jooooioas
3.60 6.2 3.00 2.40 2. 55 275 |_......
3.65 6.2 2.90 2.40 2.40 2.80 |........
3.80 6.3 2.35 2.40 2.80 |.ceenen.
3.90 6.4 2.75 2.30 2.32 2,85 (...,
3.90 6.3 2.75 2.30 2.30 290 |.cenunnen
3.90 6.2 275 2.30 2.30 2.90 |...... .-
4.0 6.0 2.70 25 2.32 2,95 | .einnen
3.90 6.0 2.70 2.20 2.35 3.00 |..c.....
3.80 5.9 2,65 2.20 2.40 3.00 [........
3.70 5.6 2.65 2.20 2.40 3.05 [aeinnan
3.70 5.4 2.60 2.15 2.35 3.00 |........
3.60 5.2 2.50 2.10 2.40 3.00 |........
3.60 5.0 2.45 2.10 2.40 3.00 [..oe....
3.65 4.9 2.40 2.10 2.45 3.00 {........
3.70 4.6 2.40 2.15 2. 50 3.00 |..c....n
3.70 4.5 2.20 2.20 2.50 3.10 [.euennnnn
3.70 4.2 2.20 2.20 2.50 3.20 [..emunns
3.70 4.1 2.20 2.25 2.50 3.20 |.ceeennn
3.60 {..oennnn. 2.20 2.30 foeennnnn 3.25 |.cenanen

Nore.—Gage heights distorted by ice after Oct. 27.

Daily discharge, in second-feet, of Jefferson River near Silverstar, Mont., for 1911.

[C. A. Barkell, observer.)

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oect.

620 710 955
540 | 70| 1,010
40| 70| 1,010

40| 70 955

540 | 755 955

70| ol 900

620| 955 900

620 | 1,010 955

1,120 1,010

710 | 1,120 1,060

710{ 1,060 | 1,120

755 | 1,010 | 1,120

5| 1,180

80| soo| 1,240

7551 800 1,240

710| 798| 1,300

70| 70| 1,37

70| 0| 1,37

665 | 728| 1,440

60| 75| 1,510

, 620| 800l 1,510
) 620| 800 | 1,580
6,620 580 | 755 | 1,510
6,100 '900| 540| 800 1,510
5600 850| 540| 80| 1,510
5350| sgo0| 54| 80| 1,510
4630| 80| 58| 900| L1510
4400! 620| 60} 900| 1,50
3730 62| 620] 900| 1,500
3510 60| 665] 000| 1,500
........ 620 710[........] 1,500

8173°—wsp 306—14—3
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Monithly discharge of Jefferson River near Silverstar, Mont., for 1911.

Discharge in second-feet. Run-off [, .
Month. (total in racy.
Maximum.| Minimum. | Mean, | 2cre-feet). :
My . i eiiiceiieaeeeiaaaaaan 3,300 2,240 2,700 166,000 { B
June. ...l 9,280 2,790 6,850 408,000 { B
Taly. . i iiaeannns 3,400 620 1,510 92,800 | B
August.. ..., 800 440 639 39,300 B
September..........ccocciieieaao.. .- 1,120 710 50,300 | B
[€151702, 7 1,580 900 1,270 78,100 | B
The period. . . couiieiiiiieeaiiiiciiaaeaena|ecaeieeceeido e 835,000

MISSOURI RIVER AT TOSTON, MONT.

Location.—In SW. } sec. 23, T.5 N., R. 2 E., at the highway bridge crossing Missouri
River at Toston, Mont.; about 25 miles below the union of Gallatin, Jefferson, and
Madison rivers.

Records available.—April 5, 1910, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Standard chain gage attached to downstream side of bridge.

Channel.—Rocky and permanent.

Discharge measurements.—Made from cable just above bridge.

Winter flow.—Affected by ice only in extremely cold weather.

The only important tributary between the gaging station and the headwater forks
is Sixteenmile Creek.

Discharge measurements of Missouri River at Toston, Mont., 1911.

Date. Hydrographer. nod. | charge.

Feet. Secft.
4,7

Apr. 12 | B. E. Jones.. 4. , 760
June 19 |.....do 7.85 21,900
July 17 do 3.82 3,750
Aug. 18 do. 3.48 3,220
Daily gage height, in feet, of Missouri River at Toston, Mont., for 1911.
{W. B. Lorentz, observer.)

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

3.06| 7.7 6.2 3.90 4.4 5.2 5.4 3.20) 2.95| 3.451 3.65| 3.50

2.751 7.5 6.6 4.1 4.4 58] 5.4 3.151 2.95| 3.45] 3.60| 3.45

3.00] 7.2 6.5 4.1 4.2 6.6 5.2 3.10| 3.00| 3.45] 3.65) 3.40

3.65| 7.2 6.4 4.1 4.2 6.8 [cc.e.nn 3.15| 3.101 3.55| 3.70| 3.50

3.35| 7.6 6.1 4.3 4.3 7.6 | 5.0 3.20| 3.00f 3.60| 3.70| 3.45

3.251 7.4 5.2 4.3 4.4 7.7] 5.0 3.351 2.95} 3.55} 3.8 | 3.50

3.301 7.5 4.6 4.3 4.6 7.8 4.9 3.40 1 3.15) 3.55§ 3.75| 3.50

3.351 6.6 5.0 4.2 4.8 7.8] 4.8 3.40| 3.40| 3.55| 3.65] 3.45

3.35{ 5.5 4.4 4.1 4.9 8.0 4.7 3.35| 3.45| 3.55| 3.70| 3.50

3.251 5.4 4.0 4.0 5.0 8.0| 4.6 3.25| 3.45| 3.60| 3.15| 3.45

3.30| 5.0 4.3 4.0 4.9 8.0 4.4 3.35| 3.45( 3.55| 3.00| 3.55

2.90| 4.1 4.0 4.05 4.8 8.01 4.1 3.401 3.45| 3.55| 2.85} 3.45

5.2 4.2 3.85] 4.0 4.6 8.2} 3.8 3.35] 3.40) 3.55| 3.056| 3.45

8.8 4.2 3.90{ 3.95 4.6 82| 3.8 | 3.60| 3.45| 3.65| 3.80| 3.50

9.0 4.2 3.90| 3.80 4.6 8.4| 3.8 | 3.65) 3.45] 3.80| 3.75| 3.45

8.9 4.0 4.0 3.80 4.8 8.41 3.70| 3.60| 3.45| 3.70] 3.70( 3.45

8.9 3.95) 4.1 3.80 5.0 82| 3.75| 3.60| 3.45| 3.65| 3.65| 3.55

8.8 3.8 3.95| 3.8 5.1 80| 3.55| 3.55 3.50] 3.65] 3.85| 3.50

9.0 4.0 3.90| 3.80 5.0 7.8] 3.50| 3.50 ) 3.45] 3.65| 4.0 3.30

8.7 3.801 3.95) 38.901] - 5.0 7.61 3.501 3.151 3.451 3.75! 3.90( 3.25
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Daily gage hetght, in feet, of Missouri River at Toston, Mont., for 1911—Continued.

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

b1 S 8.5| 3.80| 4.0 3.90 5.0 7.6 3.50] 2.95] 3.35] 3.70| 3.75] 3.35

220 i 8.5| 4.4 4.0 3.95 4.8 7.6 | 3.45] 2.951 3.45] 3.65| 3.85| 3.40

b T 85| 5.4 4.1 4.0 4.7 7.3 3.45] 2.95]1 3.45]| 3.65} 3.85| 3.45

24 83| 7.4 4.1 4.2 4.8 7.0| 3.50] 3.05| 3.40| 3.70} 3.80 | 3.55

P T 7.8] 5.4 4.1 4.2 5.0 6.8] 3.35) 2.95| 3.35| 3.80) 3.65) 3.15

b 7.8 7.5 4.1 4.1 5.4 6.2 3.25¢ 3.00 | 3.45| 3.75| 3.60( 3.05

27 e 7.8 6.4 3.90| 4.0 5.4 591 3.20| 2.95( 3.40| 3.70| 3.55( 2.95

. S 7.6 7.0 3.80 | 4.2 5.4 56| 3.20| 2.95( 3.50| 3.60| 3.50| 2.90

- T 7.6 |coeennn 3.90| 4.5 5.4 5.41 3.15( 3.00| 3.45| 3.65| 3.55| 2.65

30, i 3 3 P 3.80 | 4.5 5.2 5.4 3.05( 3.00( 3.45{ 3.70( 3.55| 6.3

) (O P 3.80 |....... 53 ....... 3.10| 3.00 |....... 3.65 |....... 7.6

NoTE.—Gage heights Jan. 1 to Mar. 12 and Dec. 30 to 31 distorted by ice.

Daily discharge, in second-feet, of Missouri River at Toston, Mont., for 1911.

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

3,860 | 2,480 | 4,250 | 5,940 | 9,130 | 9,990 | 2,360 | 1,820 | 2,980 | 3,520 | 3,110

3,900 | 2,400 { 4,890 | 5,940 | 11,700 | 9,990 | 2,240 | 1,820 | 2,980 | 3,380 | 2,980

3,940 | 2,710 | 4,890 | 5,230 | 15,400 | 9,130 | 2,130 | 1,920 | 2,980 | 3,520 | 2,850

3,670 | 2,680 | 4,890 | 5,230 | 16,400 | 8,720 | 2,240 | 2,130 | 3,240 | 3,660 | 3,110

3,480 | 2,960 | 5,580 | 5,580 | 20,500 | 8,300 | 2,360 | 1,020 | 3,380 | 3,660 | 2,980

3,280 | 3,360 | 5,580 | 5,940 | 21,100 | 8,300} 2,720 | 1,820 | 3,240 | 4,100 | 3,110

3,220 | 3,980 | 5,580 | 6,690 | 21,600 | 7,800 | 2,850 | 2,240 | 3,240 | 3,800 | 3,110

3,280 | 4,630 | 5,230 | 7,480 | 21,600 | 7,480 | 2,850 | 2,850 | 3,240 | 3,520 | 2,980

3,000 | 5,240 [ 4,800 | 7,890 | 22,700 | 7,080 | 2,720 | 2,980 | 3,240 | 3,660 | 3,110

3,260 | 4,740 | 4,560 | 8,300 | 22,700 | 6,690 | 2,480 | 2,980 | 3,380 | 2,240 | 2,980

3,330 | 4,650 | 4,560 | 7,800 { 22,700 | 5,940 | 2,720 | 2,950 | 3,240 | 1,920 | 3,240

3,430 | 5,560 | 4,720 | 7,480 | 22,700 | 4,890 { 2,850 | 2,980 | 3,240 | 1,640 | 2,980

3,280 | 4,100 | 4,560 | 6,690 | 23,800 | 3,950 | 2,720 | 2,850 | 3,240 | 2,020 | 2,980

3,050 | 4,250 | 4,400 | 6,690 | 23,800 | 4,100 | 3;380 | 2,980 | 3,520 | 3,950 | 3,110

3,350 | 4,250 | 3,950 | 6,690 | 24,900 | 3,950 | 3,520 | 2,980 | 3,950 | 3,800 | 2980

3,210 | 4,560 [ 3,950 | 7,480 | 24,900 | 3,660 | 3,380 | 2,980 | 3,660 | 3,660 | 2,980

2,970 | 4,890 | 3,950 | 8,300 | 23,800 | 3,800 | 3,380 | 2,980 | 3,520 | 3,520 | 3,240

2,800 | 4,400 | 4,100 | 8,710 | 22,700 | 3,240 | 3,240 | 3,110 | 3,520 | 4,100 | 3,110

2,800 | 4,250 | 3,050 | 8,300 | 21,600 | 3,110 | 3,110 | 2,980 | 3,520 | 4, . 600

2,830 | 4,400 | 4,250 | 8,300 | 20,500 | 3,110 | 2,240 | 2,980 | 3,800 | 4,250 | 2, 480

2,590 | 4,560 | 4,250 | 8,300 | 20,500 [ 3,110 [ 1,820 { 2,720 | 3,660 { 3,800 | 2,720

2,470 | 4,560 | 4,400 | 7,480 | 20,500 | 2,980 | 1,820 | 2,980 | 3,520 | 4,100 | 2,850

2,460 | 4,890 { 4,560 | 7,080 | 18,900 | 2,980 | 1,820 | 2,980 | 3,520 | 4,100 | 2,980

2,540 | 4,890 | 5,230 | 7,480 | 17,400 | 3,110 | 2,020 | 2,850 | 3,660 | 3,950 | 3,240

2,640 | 4,890 | 5,230 | 8,300 | 16,400 | 2,720 | 1,820 | 2,720 | 3,950 | 3,520 | 2,240

2,520 | 4,890 | 4,890 | 9,990 | 13,500 | 2,480 { 1,920 { 2,980 | 3,800 | 3,380 | 2,020

4,560 | 9,990 | 12,200 | 2,360 | 1,820 | 2,850 | 3,660 | 3,240 | 1,820

5,230 | 9,990 | 10,800 | 2,360 | 1,820 | 3,110 | 3,380 | 3,110 | 1,730

6,310 | 9,990 | 9,990 | 2,240 | 1,920 | 2,980 | 3,520 | 3,240 | 1,350

6,310 {9,130 | 9,990 | 2,020 | 1,920 | 2,980 | 3,660 | 3,240 { 1,350

....... X e 2,130 1 1,920 000 3,520 ). 0. 1,350

NoOTE.—Daily discharge determined from a well-defined rating curve. Daily discharge Jan. 1 to Mar. 12

is record of flow at Canyon Ferry dam.

Monthly discharge of Missourt River at Toston, Mont., for 1911.

Discharge in second-feet.
Run-off
Month. (total in .:a%c;-

Maximum. | Minimum. | Mean. | 3cre-feet).
JLE:5 011 3,390 1,180 2,550 157,000 | C.
February. .. ..cociiiiii i ieaeaeaaans 3,940 2,300 3,070 170,000 | C.
£ ¢ 5,560 2,400 4,190 ,000 | C.
April.. i 6,310 3,950 4,790 285,000 | B.
T e e e 9, 5,230 7,680 472,000 | B.
JUDG. ettt it 24,900 9,130 18,800 | 1,120,000 | B.
Ty e 9,990 2,020 4,900 301,000 | B.
A £ 2P 3,520 1,820 2,460 151,000 | B,
LGy 110 PP 3,110 1,820 2,710 161,000 | B.
[0 0] T 3,950 2,980 3,450 212,000 | B.
NOVOIMDOr. . .. oot iiie e aaa e caaaaaan 4, 560 1,640 3,470 206,000 | B.
December....ooevecanencnn. eeeseeaeeetaaiaaaaae 3,240 1,350 2,700 166,000 | B.

The Fear. . . ...oooiiie i aiaaaeacaaaaanan 24, 900 1,180 5,060 | 3,660,000
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MISSOURI RIVER AT CASCADE, MONT.

Location.—At the highway bridge, 100 yards from the Great Northern Railway, on
the east side of the town of Cascade, Mont.

Records available.—July 20, 1902, to December 31, 1911.

Drainage area.—18,300 square miles.

Gage.—Standard chain gage attached to the bridge; datum unchanged.

Channel.—Probably permanent except at extreme flood stages.

Discharge measurements.—Made from lower side of bridge.

Winter flow.—Affected by ice.

The most important tributaries between this station and the station at Toston,
above, are Dearborn River, Little Prickly Pear Creek, and Prickly Pear Creek.
Although irrigation is extensively practiced in the Missouri River valley, the water
is taken from the tributary streams, the Missouri itself because of its high banks and
great variation in flow and difficulty of diversion being little used.

Discharge measurements of Missourt River at Cascade, Mont., in 1911.

Gage Dis- Gage | Dis-

Date. Hydrographer. height. | charge. || D2t Hydrographer. hei;it. charge.
Feet. Sec.-ft. Feet. .} Sec.-fi.
Mar. 2 Ice. 3,020 || June 22 | B. E. Jones.......... 9.88 23,000

Apr. 10 5.40 6,440 || July 12 |..... 0. | a0 f
10 5.35 6,320 || Aug. 16 | J. C. Beebe. . 4.53 3,980
May 23 5.98 8,710 || Sept. 23 | R. Richards... . 4.54 3,950
24 6.48 | 10,100 || Oct. 14 | W. A. Lamb_... 1 0. 4.80 | 4,420
Daily gage height, in feet, of Missouri River at Cascade, Mond., for 1911.
[W. W. Doan, observer.]
Day Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. Dec.
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Nore.—Gage heights Nov. 10 to 30 and Dec, 23 to 31 distorted by ice. Low readings May 18 o 22 caused

by closing of gates at Hauser Lake dam,
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Daily discharge, in second-feet, of Missouri River at Cascade, Mont., for 1911,

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,
7,400 | 12,400 | 11,600 | 2,260 | 2,580 | 3,760 | 4,650 | 3,850
7,400 | 12,000 | 11,600 | 2,260 | 2,360 | 4,150 | 4,650 | 3,850
7,400 | 13,100 | 11,600 | 2,580 | 2,260 | 4,150 | 4,380 { 3,500
7,730 | 15,800 | 12,000 | 3,140 | 2,470 | 4,150 [ 4,650 | 3,460
6,450 | 17,300 | 12,000 | 3,140 | 3,020 | 4,150 | 4,380 , 460
6,450 | 19,200 | 11,600 | 3,020 | 3,380 | 4,150 | 4,380 | 3,220
5,560 | 20,800 | 10,900 | 3,140 | 2,910 | 4,380 | 4,380 { 3,220
6,450 | 22,300 | 10,100 | 3,500 | 2,600 | 4,380 | 4,380 | 2,980
7,730 | 23,500 | 9,040 | 3,260 | 2,160 | 4,380 | 4,380 | 3,220
10,500 | 23,500 | 8,690 | 3,890 | 2,260 | 3,850 | 4,350 | 3,460
10,900 | 23,900 | 8,000 ] 3,800 | 2,360 | 4,380 | 4,320 | 3,480
10,900 | 23,900 | 7,340 | 3,630 | 2,580 | 4,380 | 4,290 | 3,460
8,740 | 24,700 | 6,700 | 3,630 | 2,260 | 4,380 | 4,260 | 3,850
8,740 | 24,700 | 7,340 | 3,260 | 3,020 | 4,380 | 4,230 4,930
9,080 | 25,100 | 4,380 | 4,150 | 2,470 | 4,380 | 4,200 | 4,110
9,080 | 26,400 | 3,590 | 4,150 | 2,260 | 4,380 | 4,170 | 3,850
7,080 | 27,200 | 3,220 | 3,260 | 3,380 | 4,650 | 4,140 | 3,850
4,420 | 26,400 | 3,460 | 3,800 | 3,500 ( 4,380 | 4,110 | 3,850
1,510 | 26,000 | 3,340 | 4,150 | 3,800 | 4,650 | 4,090 | 4,110
1,040 | 24,300 | 3,590 | 3,890 | 3,760 | 4,650 | 4,070 | 3,850

965 | 23,100 | 3,220 { 3,630 | 3,760 | 4,380 | 4,050 | 3,100
4,700 | 23,900 | 2,630 | 3,380 | 3,630 | 4,380 | 4,030 | 3,340
8,400 | 22,300 | 2,410 | 2,800 | 3,630 | 4,650 | 4,010 | 3,200
9,780 | 21,100 | 2,300 | 2,260 | 3,500 | 4,650 | 3,990 | 3,100
9,080 | 20, 2,520 | 2,260 | 3,500 | 4,650 | 3,970 | 3,000
10,500 | 19,100 | 2,860 | 2,160 ( 3,260 | 4,380 | 3,950 | 2,900
12,000 | 16,700 | 3,100 | 2,470 | 3,020 { 4,380.| 3,930 | 2,800
12,800 | 15, 3,260 | 2,600 | 3,500} 4,380 | 3,910 | 2,700
12,400 | 13,6 3,140 | 2,580 | 3,630 | 4,380 | 3,800 | 2,600
12,800 | 13, 2,580 | 2,470 | 3,630 | 4,380 | 3,870 | 2,500
12,400 {........ 2,580 | 2,470 {........ 4,650 |...0.... 2,400

Note.—Daily discharge determined from rating curves as follows: June 18 to July 27 and Oct. 7 to Dec.
31, fairlguwell defined between 2,410 and 23,500 second-feet; Mar. 18 toJune 17 and July 28 to Oct. 6, fairly
well defined between 3,500 and 23,500 second-feet.

Monithly discharge of Missouri River at Cascade, Mond., Jor 1911,

[Drainage area, 18,300 square miles.]

Discharge in second-feet. Run-off.
Month. Per i]1)1e th in Potal in A:a%c;.
Maxi | Mint | Mean. ches on o .
aximum. | Minimum, ean. s;;n\}laér‘e dr;;l:ge acro-foet,
0.175 0.20 197,000 | D.
. .21 205,000 | D.
310 .36 349, 000 .
.355 .40 387,000 | B.
442 .51 497,000
1.13 1. 1,230,000 | B.
.336 .39 378,000 | B.
.172 . 193, B.
.165 .18 180,000 | B.
.239 .28 269,000 | B.
.230 . 250,000 | C.
.186 .21 209, C..
.328 4.46 ( 4,340,000

aEstimated from records obtained at Canyon Ferry dam.
NoTE.—Discharge Mar. 1 to 17 estimated at 5,000 second-feet per day.
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MISSOURI RIVER AT FORT BENTON, MONT.

Location.—At the public highway bridge at Fort Benton, Mont.

Records available.—July 1, 1902, to April 27, 1910, gage heights recorded by United
States Weather Bureau; April 28, 1910, to December 31, 1910, United States
Geological Survey records, including partial estimates of run-off for the year 1910.

Drainage area.—112,000 square miles.

Gage.—A Mott gage installed April 11, 1907, on upstream side of bridge; datum
unchanged.

Channel.—Probably permanent except in flood.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Affected by ice.

Accuracy.—No estimates are made for 1911 as gage heights are in error and are not
published.

Discharge measurements of Missouri River at Fort Benton, Mont., in 1911.

.| Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. |charge.
Feet. | Sec.-ft. Feet, | Sec.-fi.
Apr. 10 | W. A. Lamb......... 1.95 7,240 | July 9 J.C. Beebe .......... 3.38 13,100
10 ... 0 e el 1.95| 710 25 ....do.. ...l .03 4130
May 31 | J.C.Beebe..........| 3.84 15,000 || Aug. 30 R. Rlchards - 77| 3,680

TRIBUTARY BASINS.

BIGHOLE RIVER BASIN.

BIGHOLE RIVER NEAR DEWEY, MONT.

Location.—In sec. 36, T. 1 N., R. 11 W., at Young’s bridge, 4 miles above Dewey
and 11 miles above Divide, Mont.; a few miles below the mouth of Wise River.

Records available.—September 15 to December 31 1911.

Drainage area.—Not measured.

Gage.—Staff fastened to southeast piling of bridge on downstream side.

Channel.—Rocky and clean; nonshifting.

Discharge measurements.—Made from bridge.

Winter flow.—Affected by ice.

Diversions.—Water is diverted from this stream for irrigation.

Artificial control.—A large hydroelectric power plant is in operation about 8 miles
below the station.

Discharge measurements of Bighole River near Dewey, Mont., in 1911.

Date. Hydrographer. ' hgriz t. clgge.
Feet. Secft.
Apr. 21 3.96 1,060
July 8 4.94 2,040
Sept 18 2.26 280




BIGHOLE RIVER BASIN.

Daily gage height, in feet, of Bighole River near Dewey, Mont., for 1911.

[W. T. Neal, observer.]

39

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.4 3.4 2.25 2.3 2.65 2.4
4.5 3.3 2.3 2.3 2.6 2.35
4.3 3.3 2.2 2.4 ] 25 2.3
4.4 3.4 2.25 2.5 2.5 2.3
4.9 3.4 2.25 2.5 2.5 2.3
5.3 f 3.6 2.3 2.5 2.45 2,25
4.9 . 3.5 2.4 2.5 2.4 2.25
5.0 7.6 5.0 3.4 2.4 2.5 2.4 2.2
5.2 7.8 4.71 3.4 2.45 2.5 2.4 2.2
5.0 7.9 461 3.2 2.5 2.55 2.35 2.2
) O R, 4.8 7.8 4.4 3.2 2.451 2.7 2.35 2.2
120 2.2 |eceeaens 4.7 7.6 4.3 3.2 2.5 3.0 2.4 2.2
D 2.2 |o.eenes 4.6 8.0 4.2 3,2 2.4 3.1 2.4 2.2
Mo 2.3 feeennns 4.6 ........ 4.1 3.1 2.35 3.1 2.6 2.2
D 2.3 foeo.... ;30 N R R 3.0 2.3 3.1 2.65 2.2
16, it 2.4 |........ 5.4 (-....... 401! 3.0 2.2 3.1 2.65 |........
17 e 2.4 [........ 5.5 ... 4.0 2.95 2.25| 3.1 2.7 feeeennnn
18 i 2.4 |........ 5.5 |........ 4.0 2.9 2.2 3.1 2.65 |........
19, 2.45 |........ 5.3 ........ 3.9 2.85 2.2 3.1 2.7 feeunnnnn
200 2.5 |oeeeannn 5.1 [eenno. 3.8 2.8 2.2 3.1 2.7 loeeeina.
R 2.5 4.0 [ N PO 3.8 2.8 2.2 3.1 2.6 [.......
22 e 2.6 4.4 4.7 oo 3.8 27 2.2 3.1 2.6 ...l
- T, 2.7 4.4 47 |eaeannns 8.7 2.6 2.2 3.0 2.6 foeeennn.
b S 2.8 4.4 4.8 |........ 3.6 2.55 2.2 3.1 25 |ooaeeain
25 ctirneraaeianaaaa, 2.8 4.5 4.8 [.oon..n. 3.6 2.55 2.2 3.0 2.45 1........
26 2.8 4.7 4.8 (....... 3.5 2451 2.2 2.95 2.4 Jo.o.....
. 2.8 5.0 4.7 feeeeinin 3.5 2.45 2.2 3.0 2.4 fooo.....
< S ..l 2.8 5.0 4.6 [........ 3.4 235 2.2 '2.9 2.4 Jeeennns
29 s 2.85 5.0 46 ..., 3.4 2.4 2.25 2.9 2.4 |oeoeenn.
30t i 2.95 5.0 4.6 )........ 3.4 2.35 2.25 2.8 2.35 |...-....
1 P 3.2 Joe...... 4.61........ 3.4 2.25|........ 2.65( 2.3 [........
Daily discharge, in second-feet, of Bighole River near Dewey, Mont., for 1911.
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov. | Dec.
4,560 755 265 280 410 315
4,190 705 280 280 390 208
3,820 705 250 315 350 280
3,460 755 265 350 350 280
3,100 755 265 350 350 280
2,730 870 280 350 332 265
2,360 810 315 350 315 265
2,000 755 315 350 315 250
1,720 755 332 350 315 250
1,620 655 350 370 298 250
1,440 655 332 430 208 250
1,360 655 350 560 315 250
1,280 655 315 6056 315 250
1,200 605 298 605 390 250
1,160 560 280 605 410 250
1,130 560 250 606
1130 538| 265! 605
1,130 515 250 605
1,060 492 250 605
15,000 470| 250! 605
1,000 470| 250 | 605
1000} 430| 250) 606
935 390 250 560
870 370 250 605
870 370 250 560
810 332 250 538
810 332 250 560
755 298 250 515
755 315 265 515
755 298 265 470
755 265 |.oo..... 410

NotE.—Daily discharge determined from a rating curve that is fairly well defined below 2,600 second-
feet. Discharge estimated as follows: June 14, 7,650 second-feet; June 16, 8,550 second-feet; June 17, 10,400
second-feet; June 20, 8,550 second-feet. Discharge interpolated for all other days on which gage heights

are ing.



40 ' SURFACE WATER SUPPLY, 1911, PART VI

Monthly discharge of Bighole River near Dewey, Mont., for 1911.

Discharge in second-feet. Run-off
Month. (total in | A0

Maximum. | Minimum. | Mean, | 8cre-feet).
300 18,400
a250 13,900

343 21100 | C.

1,160 69,000 | C.

1,870 115,000 | B.

6,590 392,000 | C.

Ued0| 108000 | C.

551 33,900 | B.

276 16,400 | B.

30,000 | B.

365 21,700 | B.

15,100 | C.
............ 1,170 | 848,000

a Estimated.
Note.—Discharge Mar. 1 to 11 estimated at 250 second-feet per day; Dec. 16 to 31, 225 second-feet per day.

RUBY RIVER BASIN.

RUBY RIVER NEAR ALDER, MONT.

Location.—At the private bridge on Lauterbach’s ranch, about 8 miles south of
Alder, Mont.

Records available.—April 27, 1911, to December 31, 1911.

Drainage area.—About 540 square miles. .

Gage.—Vertical staff spiked to bridge pile 4 feet from right bank.

Channel.—Probably permanent, or only slightly shifting. Bed of stream below the
gage composed of gravel and pebbles. At the gage the water is deeper and the
material of the bed is finer.

Discharge measurements.—At low and ordinary stages made by wading on riffle
at control 200 feet below gage; high-stage measurements made from downstream
side of bridge.

Winter flow.—Affected by ice.

Discharge measurements of Ruby River near Alder, Mont., in 1911.

Date. Hydrographer. haeh. ch];{rsg'e.
Feet. Sec.-ft
4.18
5.75 711
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Daily gage height, in feet, of Ruby River near Alder, Mont., for 1911.

[Leo Hadel, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
4.0 5.4 4.7 4.0 3.8 4.0 4.0
4.1 5.5 4.7 4.1 3.7 4.0 4.0
4.1 5.6 4.6 4.0 3.7 4.1 4.0
4.3 6.3 4.6 4.0 3.7 4.0 4.0
4.5 6.3 4.5 4.1 3.8 4.0 4.0
5.1 6.2 4.4 4.3 3.8 4.0 4.0
4.6 |ceeuene. 4.4 4.3 3.8 4.0 4.0
4.7 leeneannn 4.4 4.2 3.8 4.0 4.0
4.5 6.3 4.3 4.2 3.8 4.0 4.0
4.6 5.8 4.2 4.2 3.8 4.0 4.0
4.5 6.0 4.2 4.1 3.8 4.0 4.0
4.6 5.8 4.1 4.1 3.8 4.0 4.0
4.5 6.1 4.1 4.1 4.0 4.1 4.0
4.9 6.1 4.1 4.1 4.0 4.0 4.0
8.2 5.9 4.1 4.1 3.9 4.0 4.0
5.0 5.7 4.0 4.1 3.9 4.0 4.0
4.8 5.5 4.0 4.1 3.9 4.0 4.0
4.6 5.4 4.0 4.0 3.9 4.0 4.0
4.7 5.3 4.0 4.0 3.9 3.9 4.0
4.5 5.8 4.0 4.0 3.9 3.9 4.0
4.5 5.4 4.0 4.0 4.0 4.0 4.0
4.5 5.1 4.0 3.9 3.9 4.0 3.9
5.3 4.9 4.0 3.9 3.9 4.0 3.9
56 4.8 4.0 3.9 4.0 4.0 3.9
5.2 4.7 4.0 3.9 4.0 4.0 3.9
5.2 4.7 4.0 3.9 4.0 4.0 3.9
5.4 4.7 4.1 3.8 4.0 4.0 3.9
5.4 4.7 4.0 3.8 4.0 4.0 3.9
5.3 4.8 4.0 3.8 4.0 3.9 3.9
5.0 4.8 4.0 3.8 4.0 3.9 3.9
51 ciaeeed| 4.0 3.8 |ceeecans] 3.9 |enen

Day. Apr, |May. | June. | July. | Aug. | Sept. | Oct. | Nov.
141 579 340 141 95 141 141
166 615 340 166 76 41| | 141
166 652 308 141 76 166 141
219 920 308 141 76 141 141
277 920 277 166 95 141 141
472 880 247 219 95 141 141
308 895 247 219 95 141 141
340 910 247 192 95 141 141
277 920 219 192 95 141 141
308 726 192 192 95 141 141
brid 802 192 166 95 141 141
308 726 166 166 95 141 141
2277 840 166 166 141 166 141
405 840 166 166 141 141 141
507 764 166 166 117 141 141
438 689 141 166 117 141 141
372 615 141 166 117 141 141
308 [ 579 141 141 117 141 141
340 543 141 141 117 17 141
277 543 141 141 117 117 141
277 579 141 141 141 141 141
277 472 141 117 117 141 117
543 405 M1 117 117 141 17
652 372 141 117 141 141 117
507 340 141 117 141 141 117
507 340 141 117 141 141 117
579 340 166 95 141 141 117
579 340 141 95 141 141 117
543 372 141 95 141 117 117
438 372 141 95 141 117 17
472 |eeenn.n. 141 95 {eea.. uzf........

Norte.—Daily discharge determined from a fairly well-defined rating curve.
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Monthly discharge of Ruby River near Alder, Mont., for 1911.

Discharge in second-feet. Runoff |, o0
Month. (totalin
- acre-feet). |T3¢Y*
Maximum. | Minimum. { Mean. ‘
My . et 652 141 373 22,900 | B.
June. 920 340 630 37,500 | B.
July.. 340 141 189 1,600 | B.
August.. . 219 95 147 9,040 | B.
September.. 141 76 114 6,780 | B.
October. ... 166 117 139 8,550 | B.
November.. 141 117 134 7,970 | B.
December. .. ..uoueiiiiii it eeniee e e a 100 6,150 | D.
The period. - . o..oniiiiiiiiiieeiiiaeenaieecaeecaeecfevannearas|ennaanenn 110, 000

a Estimated.

PIPESTONE CREEK BASIN.
PIPESTONE CREEK NEAR WHITEHALL, MONT.

Location.—Six miles west of Whitehall, Mont., at Peyton Alired’s ranch, a short
distance above junction of Pipestone and Little Pipestone creeks.

Records available.—October 13, 1910, to September 30, 1911.

Gage.—Staff fastened securely to a large post on the left bank of the stream directly

north of the observer’s house.
Channel.—Sandy and shifting.

Cooperation.—Gage heights and discharge measurements supplied by G. E. Baker.

Discharge measurements of Pipestone Creek near Whitehall, Mont., in 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. heig%t. charge, || Date- Hydrographer. |, Go8t | charge.
Feet. Sec.ft. Feet. | Seczl t.
Feb. 9 | Baker and Bell....... 0.68 129 || Apr. 20 | Baker and Bell....... 1.00 2.3
Mar. 9|[..... [« 1 .66 12.2 || July 16 | C. 8. Heidel.......... 1.00 2.47
Apr. 19 {..... do.. il 1.03 26.4 16 | G. E. Baker.......... 1.01 2.27

Daily gage height, in feet, and discharge, in second-feet, of Pipestone Creek near Whitehall,
Mont., for 1910.

[Mrs. Payton Allred, observer.]

October. November. December. October. November. | December.
Day. Day. .
Gage | Dis- | Gage | Dis- | Gage | Dis- Gage | Dis- Gaie Dis- | Gage | Dis-

height. charge. height./charge. height.| charge. height./charge. height.|charge. height.|charge.
R R R 0.6 5 0.85 15 || 16.. 0.5 2.5} 0.5 3.5 0.7 10
2. .6 5 .8 13| 17.. .5 2.5 .7 10 .75 13
3... .6 5 .8 13 | 18.. .55 3.5 .8 13 .75 13
4.. .55 3.5 .85 15 | 19.. .55 3.5 .8 13 .75 13
5.. .5 2.5 .85 15 |1 20.. .55 3.5 .8 13 .7 11
6.. .55 3.5 .9 16 |1 21.. .5 2.5 .8 13 7 11
7. .55 3.5 .9 16 || 22... .5 2.5 .8 13 .7 11
8. -6 5 .85 15 (| 23. .. .5 2.5 .8 13 .7 1
9. .6 5 .85 15 )i 24... .5 2.5 751 12 .7 11
10.. .6 5 .8 13 || 25.. .55 3.5 751 12 7 11
1.. .6 5 .8 13 || 26.. .55 3.5 751 12 .7 11
12.. .6 8.5 .8 13 || 27.. .55 3.5 751 12 .7 11
13.. .6 6.5 .75 12 | 28.. .55 3.5 .8 13 .7 11
14.. .5 3.5 .75 12 |1 29. . .55 3.5 .8 13 9 11
15... .5 3.5 9 10 || 30.. .55 3.5 .85 15 .7 11
31.. .55 70 70 PO PSR, .7 11
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Daily gage height, in feet, of Pipestone Creek near Whitehall, Mont., for 1911.
[Mrs. Payton Alired, observer.]

Day. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. || Day. | Mar. | Apr.

g
o

.{ June.| July. | Aug. | Sept.

1..../0.6 |08 |12 |18 |17 |10 0.9 0.8 1L5 118 [1.0
2 .6 9 L2 |21 |13 |11 .9 .85 | 1.4 |19 |10
3 .6 9 L1 L7 {16 | L1 .9 .8 | L3 [1.8 [ L0
4 .6 .8 |11 {18 |13 | 115 .9 .85 1 1.3 | 1.8 .95
5 .6 .8 {11520 |13 |12 .95 L9 L2522 .95
6....[ .7 75115 (1.8 1.2 |12 .95 . 1.25 (2.0 | 1.0
7 -7 75012 119 (L2 | Lo 1.0 1. L2 |18 |10
8 -7 761125119 |11 |10 .95 1 1.35| 1.65 | 1.0
9 .65 .75| 14 122 [L0 |10 .95 1 1.4 | 15510
10 65| .75|1.2 |1.8 [1L0 |10 .95 1. L5 |15 .95
.7511.2 1.8 (10 |10 .95 1 L5 [1.5 .95

75112 | 1.8 |10 .95 .95 L L5 |15 .95

.8 |1.2 {18 [0 .95 .95 L 15 | L5 .95

.8 (12 |18 (10 95 .95 1. 1.5 |15 |10

.8 |14 |18 |10 95 .95 1. L5 |16 |10

...... L5 |......| L0

Daily discharge, in second-feet, of Pipestone Creek near Whitehall, Mont., for 1911.

Day. | Mar. | Apr. | May. | June.| July.| Aug. | Sept. || Day. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.

1 10 19 33 67 | 33 2.5 0.5 || 16... 13 17 19 531 2.5| L5 1.5
2. 10 21 33 87 117 5.0 517, 13 19 43 58| 2.5 L5]......
3 10 21 29 61 | 28 5.0 L5018 13 19 38 49 2.5 1.5|......
4. 10 19 29 67 | 15 6.5 .5 19.. 15 19 38 49| 15| 1L5]......
5 10 17 31 80| 15 8.0 15 ... 15 21 36 73| L5 R 1 PO
6. 13 15 49 63 | 11 8.0 L5 21... 17 21 36 61 2.5 ;) P
7. 13 15 33 711 11 2.5 2.5 | 22... 19 25 33 45 | 2.5 I 3 P
13 15 36 717 2.5 L5 23.. 23 25 40 371 2.5 [ 3
9.... 12 15 43 87| 4 2.5 15| 24... 23 25 43 331 2.5 I3 P
10 12 15 33 57| 4 2.5 15| 25.. 19 25 49 30| L5 L.5]|......
1 12 15 33 57 | 4 2.5 15| 26... 15 25 49 271 L5} L5]......
12 13 15 33 571 2.5 1.5 1.5 27.. 15 49 49 27| L5 L5 |......
13....7 13 17 33 571 2.5 L5 1.5 || 28.. 15 46 49 27| L5) L5 |......
... 13 17 33 53| 2.5 15 1.5 29....] 15 33 49 271 2.5 I 15 P
15. 13 17 43 53] 25| L5 1.5 30....| 17 25 49 29| 2.5 [ ) P
3l....| 17 |...... 49 [...... 2.5 53N RPN

Norte.—Daily discharge determined as follows: Oct. 13,1910, to June 5, 1911, from curve fairly well defined
below 35 second-feet; June 6 to July 15, by indireet method for shifting channels; July 16 to Sept. 16, from
curve drawn parallel to other curve but poorly defined.

Monthly discharge of Pipestone Creek near Whitehall, Mont., for 1910-11.

Discharge in second-feet.
Run-off |,....
Month. (total | v.
Maximum.| Minimum. | Mean, | %€ feet).
1910.
October 13-31 3.5 2.5 3.03 114 B.
November. . .. 15 2.5 8.28 493 B.
0 769 B.
615 D.
666 D.
873 B.
1,290 B.
2,430 C.
, 200 C.
383 C.
138 C.
83.3 | C.
9,680

e Estimated.
Nore.—Discharge Sept. 17 to 30 estimated at 1.5 second-feet per day.
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WHITETAIL CREEK BASIN.
WHITETAIL CREEK AT WHITEHALL, MONT.
Location.—At highway bridge in the northeast part of the town.
Records available.—March 19 to June 30, 1911.
Drainage area.—Not measured.
Gage.—Staff gage nailed to pile on upstream side of bridge.
Channel.—Sandy; liable to shift.

Discharge measurements.—Made by wading at ordinary stages.

Winter flow.—Affected by ice.

Artificial control.—Water is diverted above the station for irrigation.

Cooperation.—Gage heights and discharge measurements supplied by G. E. Baker.
Discharge measurements of Whitetail Creek at Whitehall, Mont., in 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. Sec.-ft. Feet Sec.-ft.
Mar. 28 | Geo. E. Baker 2.35 14.9 || Apr. 22 42 66.3
Apr. 8 do. 2.80 24.8 26 |.. 5 11 96.9
19 4.59 75.5 27 |- 5.66 123. 4
20 3.88 50.9 || July 162 1.57 0.6

b Estimated.

Daily gage height, in feet and discharge, in second-feet, of Whitetail Creek at Whitehall,

Mont., for 1911.
[G. E. Baker, observer.]

March. April, May. June.
Day.
Ga.%e Dis- | Gage | Dis- | Gage | Dis- { Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.
2.44 17 3.80 48 2.80 24
2.50 18 3.50 39 3.70 45
2.50 18 3.55 40 4.70 80
2.75 23 3.50 39 4.80 8
2.45 17 3.90 51 5.10 96
3.00 28 4.50 72| 5.10 9%
2.90 26 3.50 39 4.05 56
2.80 24 3.75 46 3.7 46
2.90 26 3.30 ~34 4.00 54
2.95 p14 3.20 32 3.80 48
RPN RO PP PO 2.80 24 2.85 25 3.40 36
SRR PR PR 2.65 21 2.45 17 2.90 26
.. 2.85 25 2.45 17 2.80 24
2.60 20 2.40 16 2.70 22
2.45 17 2.30 14 2.50 18
2.40 16 4.00 54 2.40 16
3.00 28 3.95 52 2.30 14
......... 2.67 21 3.40 36 2.20 12
2.50 18 4.61 76 3.00 28 2.10 10
2.55 19 3.88 50 2.80 24 2.20 12
2.60 20 4.70 80 2.70 22 2.30 14
2.50 18 4.42 69 2.50 18 2.40 16
2.60 20 3.70 45 2.40 16 2.50 18
2.60 20 3.65 44 2.50 18 2.30 14
2.50 18 3.85 50 3.40 36 2.30 14
2.30 14 5.11 96 3.75 46 2.20 12
2.40 16 5.67 124 3.50 39 2.50 18
2.35 15 5.10 96 3.60 42 2.30 14
2.35 15 4.50 72 3.70 45 2.20 12
2.40 16 3.90 51 3.45 38 2.30 14
2.30 ) T 28 RN P, 3.00 - 35 I SO

Nore.—Daily discharge determined from a well-defined rating curve.
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Monthly discharge of Whitetail Creek at Whitehall, Mont., for 1911.

ischareo i “foet.
Discharge in second-feet. Run-oft oo
Month. (total in
acre-feet) racy.
Maximum. | Minimum. | Mean. .
20 14 17.1 440 | A
124 16 41.6 2,480 | A.
72 14 34.6 2,130 | A
%6 10 32.2 1,020 | A

LITTLE WHITETAIL CREEEK NEAR WHITEHALL, MONT.

Location.—At Collins’s ranch, about 7 miles above Whitehall.
Records available.—March 17 to September 22, 1911.
Drainage area.—Not measured.
Gage.—Staff gage on right bank just above ford near the stables.

" Channel.—Sandy and shifting.
Discharge measurements.—Made by wading at different sections.
Winter flow.—Is affected by ice.
Artificial control.—Water is diverted for irrigating.
Accuracy.—Fair. The shifting affects the results to some extent.

Cooperation.—Gage heights and discharge measurements supplied by G. E. Baker.

Discharge measurements of Little Whitetail Creek near Whitehall, Mont., in 1911.

Date. Hydrographer. hgiaéﬁ. ch]z)aisge.
Feet. Sec.ft.
Mar. 7 | Geo. E. Baker 1.06 4.7
Apr. 19 do.. 1.10 4.7
July 16 o .92 1.8
16 .94 2.0

Daily gage height, in feet, of Little Whitetail Creek near Whitehall, Mont., for 1911.

{Ella Collins, observer.|
Day. | Mar. | Apr. | May.| June.| July.| Aug. [ Sept. || Day. | Mar. | Apr. | May. | June.| July. | Aug. | Sept
.1 1.201{1.2011.20 | 0.80 | 0.90 | 1.00 J1.10)1.2011.201.10 |. .11.00 | 0.90
1.20 1 1.20 | 1.30 | .80 .90 | 1.00 1.00§1.20 { 1.10 | 1.00 1.00 .90
1.2011.20 | 1.40 | .80 | .90| 1.00 1.00 ] 1.20 | 1.00 | 1.00 1.00 .90
.11.20.01.10{1.30 | .80 | .90} 1.00 1.00 | 1.10 | 1.00 | 1.00 1.00 .90
1.20 {1,101 1.30 | .80 | .90 1.00 1.10 ) 1.10§ .90 | 1.00 L00 | '.90
1.20 1 1.00 | 1.30 | .80 | .90 | 1.00 1120110 .90 (1.00 |...... 1.00 .90
1.20(1.0012.20( .90 | .90| 1.00 .}1.30(1.10) .90 .90 |...... 1.00 .90
1.20 110} .30 .90 | .90 | 1.00 JL201.101 .9 .90}10.90|1.00)......
1.20 | 1.10 | 1.40 | .80 | .90 | 1.00 412011101 .90} .90| .90|1.10|......
1.20 {110} .30 | .8 | 1.00 .80 J120f110) .9 .9 .90}110 ......
1.2011.10}1.20 | .80 | 1.00 .80 J120{1.20) 90} .9 .90 1.10
1.20 11.00 ) 1.10 | .90 | 1.00 .90 1,201,301 .90 .90} .90 1.00
1.10 | 1.00 | 1.10 {......] L.OO .90 1.10(1.40| .90 .90} .90 ]| 1.00
1.20 | .80 1.10 |. .| 1.00 .90 ./1.1011.30} .90 | .80} .90 1.00
1.10 | .90 1.10 |. .| 1.00 | 1.00 1.10{1.20( .90 | .80 .90 1.00
1.10 |...... 90 f...... .90 | 1.00 |.
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Daily discharge, in second-feet, of Little Whitetail Creek near Whitehall, Mont., for 1911.

Day. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. {| Day. | Mar. | Apr. | May. |June. | July.| Aug. | Sept.
50| 7.2 6.81 6.8 6] 1.5 2.9 || 16.. 54| 70| 6.8| 47 1.5 2.9 1.5

501 7.2 6.8¢{ 9.1 6] 1.5 2.9|17....} 83| 7.0] 47| 2.9] 15| 2.9 1.5

5.1} 7.2] 6.8112.0 .6 1.5 2.9 | 18.. 3.3 7.0 2.9 2.9} 1.5| 2.9 1.5

5.2 7.21 4.7] 9.1 .61 1.5 2.9 | 19.. 3.3| 48| 2.9 2.9 1.5 2.9 1.5

531 7.2 471 9.1 .6 1.5 2.9 || 20.. 521 47| 1.5] 2.9} 1.5| 2.9 1.5

541 7.2 2.9 9.1 6| 1.5 2.9 21.. 7.3 47| 1.5 2.9 L5 2.9 1.5

541 701 2.9 68| 1.5| 1.5 2.9 |j22.. 9.7 47| 1.5 L5| L5] 2.9 1.5

5.4 7.0 47{ 91| 1.5 1.5 2.9 |1 23.. 7.3 47 1.5{ 1.5} 1.5} 2.9 1.5

54 7.0 4.7]12.0 .61 1.5 2.9 | 24.. 7.8 471 1.5 1.5 1.5] 4.7 1.5

3.5 7.0 47 9.1 .61 2.9 .6 25.. 7.3 471 L.5) 1.5] 1.5} 47 1.5

11.. 54| 7.0) 47| 6.8 .61 2.9 .6 | 26.. 7.31 6.8 .51 1.5] 1.5] 4.7 1.5
12.. 54| 7.0] 29| 47| 1.5 2.9 1.5 || 27.. 731 9.1 .5 1.5 1.5 2.9 1.5
13.. 5.4) 48| 2.9| 4.7 1.5| 2.9 1.5 (] 28.. 501120} 1.5} 1.5} L5} 2.9 1.5
14.. 5.4 7.0 6] 4.7] 1.5] 2.9 1.5 || 29.. 501 9.1 1.5 6} 15} 2.9 1.5
15.. 5.4 48| 15| 47| 1.5| 2.9 2.9 | 30.. 5.0] 6.8 1.5 6] 1.5 2.9 1.6
31.. 5.0 [...... 1.5 o] 18| 2.91......

NotE.—Daily discharge determined from a fairly well-defined rating curve Apr. 19 to end of season. ’
Indirect method used Mar. 7 to Apr, 18. Discharge estimated Mar. 1 to 6, July 13 to 22, and Sept. 23 to 30,

Monthly discharge of Little Whitetail Creek near Whitehall, Mont., fbr 1911.

Discharge in second-feet.

Run-off
Month. (total in fa"cc}}"
Maximum.| Minimum.| Mean. | 36T feet).
9.7 3.3 5.54 341 | ¢
12 4.7 6.65 396 C
6.8 .6 3.15 194 B
12 .6 4.96 295 B.
1.5 .6 1.24 76.2 | B,
4.7 1.5 2.67 164 B.
2.9 .6 1.89 112 B.
.................................. 1,580

GALLATIN RIVER BASIN.
WEST GALLATIN RIVER NEAR SALESVILLE, MONT.

Location.—On highway bridge 4 miles above Salesville, Mont., just below mouth of
canyon. Above the station Spanish Creek is the most important tributary.
Records available.—July 18, 1895, to December 31, 1905; August 9 to December

31, 1910; and July to December, 1911.
Drainage area.—860 square miles.
Gage.—Standard chain, boxed and fastened near middle of bridge on upstream side;
~ datum unchanged. X
Channel.—Bed of stream is of gravel and small bowlders, and will not shift.
Discharge measurements.—Made from the lower side of the highway bridge.
Diversions.—Irrigation is practiced extensively on this stream, and practically the
entire low-water flow of the river is appropriated. -

'

Discharge measurements of West Gallatin River near Salesville, Moni., th 1911.

 Gage | Dis
Date. Hydrographer. height. | charge.
Feet, Sec.-ft.
July 19 | R RIChArAS. . ..ottt ittt tc e taeirananaaaen 4.27 1,220
Aug, 22 | C. 8. Heidel. 3.37 564
NOV. 8 | Bu B JOMS.ue e oot ie e ceeiea et aeaaacttnnrrasanaraasas 3.17 425




GALLATIN RIVER BASIN, 47

Daily gage height, in feet, and discharge, in second-feet, of West Gallatin River near Sales-
ville, Mont., for 1910.

[Mrs. James Gant, observer.]

Aug. Sept. Oct. Nov. Dec.
Day.
Gage | Dis- | Gay Dis- | Gage | Dis- | G Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge. heiﬁﬁ;. charge. | height. | charge.
475 3.1 390 3.1 390 3.25 452 3.2 430
475 3.1 390 3.2 430 3.35 502 3.05 372
475 3.1 390 3.2 430 3.25 452 3.05 372
475 3.2 430 3.2 430 3.25 452 3.15 410
475 3.2 430 3.3 475 3.2 430 3.0 355
........ 475 3.2 430 3.3 475 3.2 430 3.0 355
....... 475 3.2 430 3.3 475 3.2 430 3.05 372
........ 475 3.2 430 3.3 475 3.2 430 3.1 390
3.3 475 3.2 430 3.2 430 3.2 430 3.0 355
3.2 430 3.2 430 3.3 475 3.1 390 2.9 330
3.2 430 3.2 430 3.2 430 3.1 390 3.0 355
3.2|° 430 3.2 430 3.2 430 3.2 430 3.0 355
3.4 530 3.2 430 3.3 475 3.06 372 2.95 342
3.2 430 3.2 430 3.2 430 3.05 372 2.95 342
3.2 430 3.2 430 3.2 430 3.15 410 3.0 356
3.2 430 3.2 430 3.2 430 3.0 355 3.0 355
3.1 390 3.2 430 3.3 475 3.0 355 2.95 342
3.1 390 3.2 430 3.3 475 3.1 390 3.0 - 355
3.1 390 3.2 430 3.3 475 3.2 430 3.05 372
3.1 390 3.2 430 3.4 530 3.1 390 3.05 372
3.0 355 3.2 430 3.2 430 3.1 390 | 2.95 342
3.0 355 3.2 430 3.2 430 3.25 452 3.0 355
3.0 355 3.2 430 3.3 475 3.15 410 3.05 372
3.1 390 3.2 430 3.2 430 3.15 410 3.0 355
3.1 390 3.1 390 3.2 430 3.25 452 2.95 342
3.1 390 3.2 430 3.3 475 3.15 410 3.0 355
3.1 390 3.2 430 3.3 475 3.1 390 3.05 372
3.0 355 3.2 430 3.2 430 3.2 430 3.05 372
3.0 355 3.1 390 3.2 430 3.1 390 | 2.95 342
3.1 390 3.0 355 3.3 475 3.1 390 3.0 355
3.1 390 ..o it 3.2 430 [.ooooiioaiaais 3.05 372

Daily gage height, in feet, and discharge, in second-feet, of West Gallatin River near Sales-
ville, Mont., for 1911.

[C. L. Crew, observer.)

July. Aug. Sept. Oct. Nov.
Day.

Ga; Dis- | Ga, Dis- | Gage Dis- Gage | Dis- Gage Dis-

height. | charge. | height. | charge. | heigh . | charge. | height. | charge. | height. | charge.
3.75 762 3.25 452 3.25 452 3.05 372
3.90 880 3.30 475 3.30 475 3.10 390
3.75 762 3.25 452 3.25 452 3.05 372
3.80 800 3.30 475 3.30 475 3.20 430
3.75 762 3.35 502 3.25 452 3.15 410
3.80 800 3.35 502 3.25 452 3.15 410
3.75 762 3.40 530 3.30 475 3.20 430
3.80 800 3.35 502 3.25 452 3.05 372
3.70 725 3.40 530 3.30 475 3.10 390
3.65 690 3.25 452 3.25 452 3.05 372
3.70 725 3.25 452 3.25
3.60 655 3.30 475 3.30
3.60 6565 3.35 502 3.25
3.55 622 3.40 530 3.30
3.55 622 3.35 502 3.25
3.50 590 3.35 502 3.25
3.45 560 3.30 475 3.30
3.45 560 3.25 452 3.25
3.35 502 3.30 475 3.30
3.35 502 3.25 452 3.25
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Daily gage height, in feet, and discharge, in second-feet, of West Gallatin River near Sales-

ville, Mont., for 1911—Continued.

July. Aug. Sept. Oct. Nov.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Ga; Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge. | height. | charge.
4,30 ( 1,240 3.40 530 3.25 452 3.15
4.20 | 1,140 3.35 502 3.30 475 3.20
4.10 | 1,060 3.40 530 3.25 452 3.25
4.05| 1,010 | 3.35 502 3.30 475 3.30
3.95 922 3.25 452 3.25 452 3.25
4,00 965 3.30 475 3.256 452 3.15
3.85 840 3.25 452 3.30 475 3.20
3.90 880 3.30 475 3.25 452 3.15
3.85 840 3.25 452 3.30 475 3.20
3.85 840 3.30 475 3.25 452 3.05
3.80 800 3.25 452 ot 3.05

NoTE.—Daily discharge determined from a rating curve that is fairly well defined for all gage heights.

Monthly discharge of West Gallatin River near Salesville, Mont., for 1910-11.

[Drainage area, 860 square miles.]

Discharge in second-feet. Run-off,
Accu-
Month. Depth in
Per racy.
Maximum. | Minimum. | Mean. square igrcél]enzgg arlc‘gg?fleehtl.
. area.
1910.
August. ...t 530 355 421 0.490 0.56 25,900 | B.
September. ................ 430 355 421 . 490 .55 25,100 | B.
October. .............o..... 530 390 451 .524 .60 27,700 | B.
November.................. 502 355 414 . 481 .54 24,600 { B.
December............o..... 430 330 362 .421 .49 22,300 | B.
911,
Tuly 19-81........cooenn... 1,240 800 997 1.16 .56 25,700 | B.
August.. ...l 0 452 614 .714 .82 37,800 | B.
September................. 530 45% 477 . 555 .62 28,400 | B.
October. ...l 475 372 447 .520 .60 27,500 | B.
November... ..o omrmmeaiiifonieanannn: 382 444 .50 22,700 | C.
December. . ....oooiiiii i 325 .378 .44 , D.

NortE.—Discharge Aug. 1 to 8, 1910, estimated at 475 second-ieet.
NoOTE.—Mean for December estimated; mean for period Nov. 11 to 30 estimated at 375 second-feet.

DEEP CREEK BASIN.

DEEP CREEE NEAR TOWNSEND, MONT.

Location.—In sec. 29, T. 7 N, R. 4 E., Montana principal meridian, unsurveyed, 12
miles from Townsend, directly back of the ranger station in the canyon of Deep
Creek, approximafr}ely 10 miles above the confluence with the Missouri River.

Records available.—Qctober 9, 1910, to June 30, 1911.

Drainage area.—89 square
Gage.—Vertical staff.

miles,

Channel.—Small rock; probably permanent.
Discharge measurements.—Made by wading.

Winter flow,—Affected by i

ce,
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Diversion.—Small quantities of water are diverted for irrigation on small flats above
the gage. Below the gage, nearly the entire flow is diverted, or will eventually
be diverted, for irrigation on the land adjoining this creek and Missouri River.

Discharge measurements of Deep Creek near Townsend, Mont., in 1910-11.

G Di
Date. Hydrographer. heiz%ft. char]sg-e.
1610, Feet. | Secofi.
Oct. 30 ] John C.Beebe. . ......ooi it 0.78 17.4
1911,
May 12| F.E. BOMMOT. ... oottt a it et aa et e ee e aa e eaeaemaaeens 1.29 45
Daily gage height, in feet, of Deep Creek near Townsend, Mont., for 1910,
[D. N. Maryott, observer.]
Day. Sept. | Oct. | Nov. | Dec. Day. Sept. | Oct. | Nov. | Dec.

Daily gage height, in feet, of Deep Creek near Touwnsend, Mont., for 1911.
[D. N. Maryott, observer.]

Day. Mar. | Apr. | May. | June. Day. Mar. | Apr. { May. | June.

0.98] 1.42 1.10 0.89 | 1.28 1.02

1.04] 1.46 1.10 .96| 1.30| 1.02

104 1.47 1.08 1.04| 1.30 1.00

1.01| 1.50| 106 1,08 1.27 1.00

1.01| 1.55 1.06 1.09| 1.24 .98

.96 | 1.55 1.08 1.13] 1.26 .96

.90 | 1.50 1.08 1.13| 1.26 .96

.88 | 1L.50 1.06 120} 1.24 .94

.88 | 1.46 1.04 1.22 1.20 .96

.86 1.38 1.04 1.30} 1.18 .96

.65 .85 | 1.28 1.04 1361 1.18 .94
.65 85| 1.28 1.02 1.38] 1.16 .94
.66 .84 | 1.28 .98 1.36 ] 1.14 .92
.66 .85 | 1.30 .98 1.36 | 1.14 .92
.67 .86 | 1.28 .98 1.39 % ﬂ .92

8173°—wsp 306—14—4
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PRICKLY PEAR CREEK BASIN.

PRICKLY PEAR CREEK NEAR CLANCY, MONT.

Location.—On the private wagon bridge back of the ranch buildings on the Stafford
ranch and just to the right of the Great Northern Railway, about 1 milebelow
Clancy and just below the mouth of Lump Gulch Creek. This station was estab-
lished to take the place of the one previously maintained about 3 mile below,
The same amount of water passes both stations.

Records available.—July 15, 1908, to June 30, 1909 (old site); July 12, 1910, to
December 31, 1911 (present site).

Drainage area.—Not measured.

Gage.—Staff, nailed to bridge abutment, right bank, on downstream side.

Discharge measurements.—Made from the wagon bridge or by wading.

Winter flow.—Ice is common in extreme cold weather.

Diversions.—Irrigation is carried on to some extent along this stream, the greater
number of diversions being made below the station.

Discharge measurements of Prickly Pear Creck near Clancy, Mont., in 1911.

Date. Hydrographer. hg%ﬁ;. ch]:;sg-e.
&
Feet, Secft.
June 1 . 2.56 162
July 20 ..... dy 1.58 34

Dazly gage height, in feet, of Prickly Pear Creek near Clancy, Mont., for 1911..

[H. Y. Barrows, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov.
1.79 1.90 2.60 2.38 1.43 1.38 1.59 1.53
1.80 1.95 3.00 2.10 1.42 1.39 1.60 1.52
1.62 1.96 2.98 2.08 1.4 1.48 1.58 1.52
1.64 2.00 3.18 2.16 1.52 1.50 1.56 1.50
1.55 2.1 3.13 2.00 1.61 1.60 1.54 1.50
1.50 2.35 2.93 1.96 1.70 1.68 1.54 1.50
154 2.10 2.88 1.89 1.78 1.66 1.53 1.50
1.62 2.10 3.18 1.85 L7 1.64 1.52 1.50
1.70 2.12 3.10 1.84 1.72 1.63 1.54 1.62
1L74] 2.10| 3.00| 18| 1.68] 161 1.8
171 2.03 2.86 181 1.7 1.63 1.79 |..
1.60 2.01 2.83 1.80 1.69 1.58 1.64 |.
1.56 1.99 2.80 1.76 1.62 1.59 1.62 |..
1.54 2.02 2.76 1.68 1. 60 1.55 1.69 |..
1.50 2.12 2.68 L7 1.54 1.54 1.67
1.63 2.32 2.60 L7 1.562 1.51 1.61 |........
L7 2.25 2.48 1.61 1.51 1.50 1.60 |........
.70 2.18 2.36 1.58 1.48 1.50 1.60 |........
1.72 2.10 2.40 1.45 1.42 1.50 160 )........
1.70 2.08 2.48 1.48 1.41 1.48 1.58 f........
1.8 1.80 2.05 2.41 1.70 1.39 1.48 1.56 |........
1.72 1.91 2.08 2.33 1.63 1.40 1.48 1.54 ... ...
1.82 1.92 2,14 2.19 1.61 1.41 1.49 1.54 {-.--o..l
1.80 1.85 2.16 2.23 1.58 1.39 1.50 | P
1.81 1.90 2.15 2.20 1.50 1.40 1.51 152 |oene.n.
1.82] 2.00f 2.181 2.18| 152 140 L54] 1.52|........
1.52 2.88 2.12 2.08 1.54 1.40 1.51 1.54 |..an.nn
1.69 2.40 2.16 2.18 1.48 1.39 1.47 )% P
1.73 1.94 2.25 2.16 L4 1.40 1.53 9 Y PO
1.72 1.91 2.30 2.18 1.42 1.40 1.55 1.641)........
172 {....... 2.54 |-....... 145 1.40 |...o.... 1.54 ...
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Daily discharge, in second-feet, of Prickly Pear Creek near Clancy, Mont., for 1911.

Day. Mar, -| Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
52 170 151 23 20 34 29
58 259 91 22 20 35 29
59 231 88 23 26 33 29
64 300 102 29 27 32 27
86 289 84 36 35 30 27
120 256 77 45 43
78 242 72 55 41
78 310 62 52 39
81 292 61 48 38
78 272 60 43 36
68 260 57 46 38
65 231 56| - 44 33
63 224 51 37 34
67 213 42 35 31
81 196 44 30 30
115 188 55 29 28
102 162 36 28 27
91 139 33 26 27
78 147 24 22 27

. 7 162 26 22 26
71 149 45 20 26
75 132 38 21 26
84 107 36 22 26
88 114 33 20 27
86 110 27 21 28
91 105 29 21 30
81 30 21 28
88 105 26 20 25
102 101 22 21 29
111 105 22 21 31
158 1........ 24 21 ...

NoreE.—Daily discharge determined from rating curves as follows: Mar. 18 to May 31, well defined;
indirect method for shifting channels used June 1 to July 20; July 21 to Nov. 8, curve poorly defined.

Monthly discharge of Prickly Pear Creck near Clancy, Mont., for 1911.

. Discharge in second-feet. , Runoft |,o00
Month, (totalin Accu
’ Maximum. | Minimum. | Mean, | 2cre-feet).
2 30 1,840 | D.
a25 1,390 | D.
29.5 1,810 | C.
43.9 2,610 | B.
83.7 5,150 | B.
189 , C.
51.7 3,180 | C.
29.8 1,830 | C.
30.1 1,790 | C.
34.3 2,110 | C.
22.6 1,340 | C.
220 1,230 | D.
49.7 35,500
e Estimated. .

No1E.—Discharge Mar. 1 to 17 estimated at 25 second-feet and Nov. 10 to 30 estimated at 20 second-feet.
PRICKLY PEAR CREEK AT EAST HELENA, MONT.

Location.—In NE. } sec. 36, T. 10 N, R. 38 E., at the point where the Northern
Pacific Railway crosses the stream at East Helena, Mont. The only important
tributaries entering Prickly Pear Creek above the station are McClellan and Lump
Gulch creeks; Tenmile and Silver creeks come in below.
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Records available.—July 18, 1908, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Staff fastened to piling on the Northern Pacific Railway bridge; datum un-
changed.

Channel.—Rocky, clean, and nonshifting.

Discharge measurements.—Made from a highway bridge near the railway bridge
or by wading just below the gage. )

Diversions.—All the normal flow of Prickly Pear Creek is used for irrigation, the
greater part of the water being diverted below the station.

Accuracy.—The bed of the stream is so extremely rough that discharge measurements
are difficult, even in low water. Fair results have, however, been obtained.

Discharge measurements of Prickly Pear Creek at East Helena, Mont., in 1911, .

Gage Dis- Y Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet, Sec.-ft. Feet. | Sec.ft.
Jan. 26a 0.99 35 Il Apr. 26 1.03 36
Feb. 14 0.93 31 26 1.04 36
Mar, 7 1.10 48 || July 18 1.12 50
20 |. 1.15 60 || Sept. 26 0.95 33
30 |. 1.08 50 || Oct. 24 1. 06 42
. a Ice at gage.
Daily gage height, in feet, of Prickly Pear Creek at East Helena, Mont., for 1911.
[R. T. Ray, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1.1 1.0 1.6 1.5 1.05 0.9 0.9 0.95
1.1 .85 1.9 1.4 1.1 .9 .9 .95
1.0 .95 1.9 1.35 1.05 .9 .9 .95
1.0 1.0 1.95 1.35 1.05 .9 . .95
1.0 1.1 2.0 1.3 1.1 1.0 .9 .9
.85 1.3 1.85 1.25 1.1 1.0 .95 .9
.85 1.2 2.0 1.2 1.1 .95 .95 .9
1.0 1.15 2.0 1.15 1.0 .95 .95 .9
1.05 1.15 1.95 1.15 1.05 .95 8 P,
1.05 1.1 1.9 1.15 1.05 95 8¢ ) PO,
1.05 1.15 1.8 1.15 1.0 .9 JL2
.9 1.15 1.8 1.15 1.0 .9 1.2
1.0 1.15 1.8 1.15 1.0 .95 1.1
1.0 1.15 1.85 1.1 1.0 .95 1.1
.9 1.3 1.8 1.1 1.0 .95 1.1
1.0 1.35 1.7 1.1 1.0 .95 L1
1.0 1.3b 1.65 1.1 .95 .95 1.05
1.0 1.3 1.7 1.1 .95 .95 1.05
1.0 1.2 1.7 1.1 .95 .95 1.06
.95 1.25 1.65 1.1 .95 .9 1.05
1.0 1.2{ 1.55( 11 .95 N1 105 ........
.05 L15| 1.5 1.1 .95 .9 106 |oeeennns
1.1 1.2 1.5 1.1 .95 .95 1.06 |........
1.05 |+ 1.3 1.45 1.1 .95 .95 1.05)........
1.0 1.3 1.4 1.1 .95 .95 105 |........
1.10 .95 1.3 1.4 1.1 .95 .95 1.0 |...o....
1.10 1.3 1.4 1.35 1.05 .95 .95 IS¢ 3 PN
1.10 1.1 1.4 . 1.35 1.05 .95 .9 53 P
1.10 1.0 1.35 1.35 1.0 .9 .9 95|l
1.10 .95 1.4 1.45 .95 .9 .9 (95 ...
1.10 {..o.... 1.5 |........ .95 I P W95 |aaeel.t
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Daily discharge, in second-feel, of Prickly Pear Creek at East Helena, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
32 51 37 168 140 44 26 26 32
34 51 32 257 112 51 26 26 32
36 37 32 257 100 44 26 26 32
38 37 37 272 100 44 26 26 32
41 37 51 288 88 51 37 26 26
45 23 88 242 78 51 37 32 26
48 23 68 288 68 51 32 32 26
49 37 60 288 60 37 32 32 26
50 44 60 272 60 44 32 32 |eeeennnl .
51 4 51 257 60 H“ 32 32 ...,
52 44 60 242 60 37 26
53 26 60 227 60 37 26
-54 37 60 227 60 37 32
55 37 60 242 51 37 32
56 32 88 227 51 37 32
57 37 100 197 51 37 32
58 37 100 182 511 32 32
59 37 88 197 51 32 32
60 37 68 197 51 32 32
60 32 78 182 51 32 26
100 37 78 154 51 32 26
140 44 60 140 51 32 26
112 51 681« 140 51 32 32
68 ! 88 126 51 32 32
37 37 88 112 51 32 32
51 32 100 112 51 32 32
51 88 112 100 44 32 32
51 51 112 100 44 32 26
51 37 100 100 37 26 26
51 32 112 126 32 26 26

. 51 U 140 |........ 32 p- 3

Nore.—Daily discharge determined from a rating curve well defined below 90 second-feet.

Monthily discharge of Prickly Pear River near East Helena, Mont., for 1911.

Discharge in second-feet.
Run-off Accue
Month. (iotalin | 7o
Maximum. | Minimum. | Mean, | 3cre-feet)
o
a35 2,150 | D.
a3l 1720 | D.
56. 5 3,470 | C.
39.8 2,370 | A.
75. 4 4,640 | A.
197 11,700 | B.
61.2 3,760 | A.
36.9 2,270 | A.
29.9 1,780 | A.
39.5 2,430 | A.
26.1 1,550 | C.
a2 1,540 | D.
54.4 39,400

aEstimated.

Nore.—Discharge Mar. 1 to 21 estimated; Nov. 9 to 30 estimated as 25 second-feet per day.

LUMP GULCH CREEK NEAR CLANCY, MONT.

Location.—In sec. 4, T. 8 N., R. 3 W., at the ranch of Charles Zastron, 1 mile from
Clancy, 15 miles from Helena, and half a mile above the junction of the creek
with Prickly Pear Creek.

Records available.—July 15, 1908, to December 31, 1911.

Drainage area.—Not measured.
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Gage.—Staff; on left bank directly south of observer’s house. A new gage was set
October 12, 1910, at the original site but at a datum 1.0 foot lower than that prev-
iously used. All gage heights for 1910 were reduced to new datum.

Channel.—Gravelly, unclean, and shifting. )

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—The water of Lump Gulch Creek has been extensively used for placer
mining. At present the creek furnishes some water for irrigation, but the valley
is narrow and affords but little irrigable land. The normal flow of the stream is
appropriated.

- Accuracy.—Data not entirely satisfactory; no flood records have been obtained.

Discharge measurements of Lump Gulch Creek near Clancy, Mont., in 1911.

Date. Hydrographer. hglag t. chI;isée.
Feet., Sec.-fi.
June 1 1.47 23
July 20 1.12 3

Daily gage height, in feet, of Lump Gulch Creek near Clancy, Mont., for 1911.

[Charles Zastron, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov
1.45 1.5 1.45 1.45 1.0 1.1 1.2 1.2
1.4 1.5 1.45 1.45 1.0 1.1 1.2 1.2
1.4 1.5 1.45 1.45 1.1 1.1 1.2 1.2
1.4 1.55 1.45 1.45 1.1 1.2 1.2 1.2
1.45 1.6 1.6 1.4 1.15 1.2 1.2 1.2
1.4 1.55 1.65 1.35 1.15 1.2 1.2 1.2
1.45 1.45 1.85 1.35 115 1.2 1.2 1.2
1.45 1.45 1.85 1.35 1.15 1.2 1.2 1.2
1.45 1.45 1.95 1.3 1.15 1.2 1.2
L5 1.5 2.0 1.25 115 1.2 12|
1.4 1.45 1.95 1.25 1.15 1.2 1.2 .

1.4 1.45 1.95 1.25 115 1.2 1.2

1.35 1.45 1.85 1.25 L1 ] L2 1.2 .

1.35 1.4 1.85 1.15 1.1 1.2 1.2 1.

1.4 1.45 1.8 1.2 1.1 1.2 1.2,

1.35 1.4 175 1.15 1.1 1.2 L2

1.35 1.4 1.65 1.15 1.1 1.2 1.2 .

1.35 1.4 1.65 1.15 L1 1.2 1.2 L.

1.4 1.4 1.55 1.15 1.1 1.2 1.2

1.45 1.45 1.6 1.1 1.1 1.2 1.2

1.4 1.35 1.55 11 1.1 1.2 1.2

1.45 1.4 1.85 1.1 1.1 1.2 .21

1.45 1.4 1.45 1.1 1.1 1.2 1.2

1.45 1.45 1.45 1.1 L1 1.2 1.2 {.

1.5 L5 L5 1.1 1.1 1.2 1.2

1.5 1.45 1.45 1.1 1.1 1.2 L2 ...,

1.5 1.45 1.45 1.1 1.1 1.2 1.2 .-

L5 1.4 1.45 1.0 1.1 1.2 1.2, .-

1.5 1.45 1.45 1.0 1.1 1.2 1.2 . .-

1.55 1.5 1.5 1.0 1.1 1.2 1.21. .-
........ 1.45 [........] L0 L1 j........ 1.2 ieeeai..
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Daily discharge, in second-feet, of Lump Gulch Creek near Clancy, Mont., for 1911,

+
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

22 25 22 16 0.8 2.6 5.0 5.0
20 25 22 16 .8 2.6 5.0 5.0
20 25 22 16 2.6 2.6 5.0 5.0
20 28 22 o 18 2.6 5.0 5.0 5.0
22 30 30 14 3.8 5.0 5.0 5.0
20 28 32 12 3.8 5.0 5.0 5.0
22 22 43 12 3.8 5.0 5.0 5.0
22 22 43 12 3.8 5.0 5.0 5.0
22 22 49 9 3.8 5.0 5.0 feeeenn.
25 25 52 7 3.8 5.0 5.0 ...

) R R 20 22 49 7 3.8 5.0 5.0 |ccnennas

2 13 20 22 49 7 3.8 5.0 5.0 ..o ..

. 13 18 22 40 7 2.6 5.0 5.010.......

| 13 18 20 40 3.8 2.6 5.0 5.0 |.......

s 15 20 22 37 5.0 2.6 5.0 5.0 f........

P 15 18 20 34 3.8 2.6 5.0 5.0

P 18 18 20 28 3.8 2.6 5.0 5.0

R O 18 18 20 28 3.8 2.6 5.0 5.0

19 i, 20 20 20 22 3.8 2.6 5.0 5.0

20 i ae 22 | 22 22 25 2.6 2.6 5.0 5.0

b1 20 20 18 22 2.6 2.6 5.0 5.0

b 22 22 20 22 2.6 2.6 5.0 5.0

D2 R 22 22 20 16 2.6 2.6 5.0 5.0

- 22 22 22 16 2.6 2.6 5.0 5.0

b R 25 25 25 19 2.6 2.6 5.0 5.0

26t 22 25 22 16 2.6 2.6 5.0 5.0

1 (R 22 25 22 16 2.6 2.6 5.0 5.0

b, J 22 25 22 16 .8 2.6 5.0 5.0

2 22 25 22 16 .8 2.6 5.0 5.0

B0, i 25 28 25 19 .8 2.6 5.0 5.0 |.

3 RN 22 [........ 22 el .8 2.6 [ceaenns 5.0

NorzE.—Daily discharge determined from two poorly defined rating curves.

Monthly discharge of Lump Gulch Creek near Clancy, Mont., for 1911.

Disch: in second-feet.
arge Run-off Accu-
Month. (total i g0
Maximum. | Minimum. | Mean, | 8cre-feet).
a3.00 184
e 3.00 167
15.1 928 | C.
21.5 1,280 | C.
22,6 1,390 | C.
28.9 1,720 | C.
6.42 395 | C.
2.79 172 | C.
4.76 283 | C.
5.00 307 | C.
5.00 208 | C.
a3.50 215
10.1 7,340

e Estimated.

Ng;n.-—Ma.r. 1 to 11 estimated as 7.0 second-feet per day; Nov. 9 to 30 estimated as 5.0 second-feet
per day.

. TENMILE CREEK NEAR HELENA, MONT.
Location.—In SW. 1 8. E. 1 sec. 22, T. 10 N., R. 4 W., opposite the Broadwater

Hotel, near Helena, Mont.

Records available.—July 8, 1908, to December 31, 1911.
Drainage area.—Not measured.
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Gage.—Staff, on right bank; datum unchanged.

Channel.—Shifts somewhat during flood stages.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—Part of the water supply for the city of Helena is taken from Tenmile
Creek above the station. Two irrigation ditches also take water from the creek
above the gage. The entire low-water flow is appropriated and used before it
reaches the mouth of the creek.

Accuracy.—At low and medium stages conditions favor accurate determination of

discharge.

Discharge measurements of Tenmile Creek near Helena, Mont., in 1911.

Gay Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. Sec.-gt. Feet. | Sec.-ft.
Jan. 26 1.66 .4 || Apr. 25| B, E. Jones.......... 2.37 32
Feb. 14 1.76 7.1|| May 1]..... [ 1 2.40 37
Mar., 7 a1.60 4.4 26 |..... [ 2.76 74
3 2.12 17.0 || July 18 {._... [ 0 1.81 6.5
31 2.12 17.2 || Sept. 27 | R. Richards.......... 1.7 5.4

a Ice conditions.

Daily gage height, in feet, of Tenmile Creck near Helena, Mont., for 1911.

[J. W. Jackson, observer.]

Day. Apr. | May. | June. | July. | Aug. { Sept. { Oct. | Nov.
2.2 2.45 3.5 3.3 1.45 1.35 L7 2.3
2.28 2.45 3.7 3.0 1.45 1.35 1.75 2.3
2.15 2.45 3.8 2.85 1.7 1.35 1.95 2.2
2.1 . 2.55 3.85 2.8 1.78 1.45 1.8 2.2
2.05 2.8 3.8 2.75 1.85 1.4 1.8 2.25
2.05 3.2 3.6 2.65 L8 1.45 1.8 2.3
2.1 3.0 3.65 2.6 195 1.45 1.75 2.3
2.05 2.9 3.65 2.5 1.6 1.55 1.8 2.3
2.15 2,95 3.6 2.45 1.65 1.7 L8 f........
2.2 2.8 3.5 2.4 1.85 1.8 1.8 Jeeeen...
2.18 2.8 3.4 2.3 1.6 1.8 2.15 |...... ..
2.0 2.8 3.3 2.2 1.6 1.7 2.15 4. .-....n
2.0 2.8 3.2 2.1 1.58 L7 2.15 |........
2.0 2.8 3.25 2.05 1.5 L7 2.18 ...
2.0 3.0 3.05 1.9 L5 1.65 2,15 ...
2.0 3.0 3.0 1.9 1.45 L7 2,18 [.......
2.15 3.05 2.9 1.85 1.45 1.7 2.25 {eeennnns
2.15 3.0 2.7 1.9 1.4 L7 2.2 {........
2.2 2.9 2.6 1.85 1.4 1.7 P T
2.2 2.78 2.7 1.8 1.4 L7 2.1 ool
2.3 27 2.85 L75 1.4 L7 2,1 |...... .-
2.4 2.65 2.7 1.75 14 1.7 2.1 [oaeoil.e
2.35 2.7 2.6 1.65 1.35 1.7 2.0 feoen....
2.3 2.9 2.8 1. 55 1.4 1.7 2.0 |.oooo...
2.4 2.9 2.6 1.5 1.35 1.75 2.0 f........
2.6 2.8 2.585 1.65 1.35 1.75 L9 ...
2.8 2.8 2.5 1.7 1.4 1.75 2.0 |eoeoo..o
2.65 2.8 2. 55 1.65 1.4 1.7 2.8 Jeeeeoaas
2.6 2.85 2.5 1.6 1.38 L7 ) 235 (........
2.5 2.9 2.6 1. 56 1.35 1.7 2.4 |........

........ 3.2 {.o.eood| L6 L35 ..ol 2.3 |oo.....
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Daily discharge, in second-feet, of Tenmile Creek near Helena, Mont., for 1911.

Day. July. | Aug. Nov.
148 1.2 .6 4.3 | 29
104 1.2 .6 5.4 29

85 4.3 .6 10 22
9 5.4 1.2 6.4 22
73 7.7 .8 6.4 26
62 6.4 1.2 6.4 29
56 10 1.2 5.4 29
46 2.7 2.1 6.4 29
42 3.5 4.3 6.4 ........
37 3.5 6.4 6.4 ...
29 2.7 6.4 20
22 2.7 4.3 20
17 2.1 4.3 20
14 1.5 4.3 20

9.0 L5 3.5

9.0 1.2 4.3

7.7 1.2 4.3

9.0 .8 4.3

7.7 .8 4.3

6.4 .8 4.3

5.4 .8 4.3

5.4 .8 4.3

3.5 .6 4.3

2.1 .8 4.3

L5 .6 5.4

3.5 [ 5.4

4.3 .8 5.4

3.5 .8 4.3

2.7 .6 4.3

2.1 .6 4.3

2.7 .6

Nom.—Daify discharge determined from a fairly well-defined rating curve.

Monihly discharge of Tenmile Creek near Helena, Mont., for 1911.

Month.

Discharge in second-feet.

Accu-
racy.
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- SEVENMILE CREEK AT BIRDSEYE, MONT.

Location.—At Richard Tobin’s ranch, one-fourth mile from Birdseye, Mont.

Records available.—March 27, 1909, to December 31, 1911,

From July 16, 1908, to

August 26, 1908, a station was maintained on this stream at Dr. Head’s ranch, near

Helena.

Drainage area.—Not measured.

.Gage.—Staff.

Channel.—Sandy and shifting.
Discharge measurements.—Made by wading.
Winter flow.—Affected by ice.
Diversions.—Entire flow of creek is appropriated and used for irrigation.

Discharge measurements of Sevenmile Creek at Birdseye, Mont., in 1911.

Gage Dise
Date. Hydrographer. he ?'it. charge.
Feet. Sec.ft.
B E:5 O A I S TR T 1)+ (@) 5.9
21 . 2.34 8.5
July 18 2.17 3.2
a Three feet of snow at gage.
Daily gage height, in feet, of Sevenmile Creek at Birdseye, Mont., for 1911.
[R. Tobin, observer.]
Day. Mar. Apr. | May. | June. | July. Aug. | Sept. | Oet. | Nov.
2.25 2.1 2.3 2.5 2.3 2.0 2.0 2.3
2.2 2.1 2.3 2.5 2.3 2.0 2.1 2.3
2.2 2.0 2.3 2.45 2.3 2.0 2.05 2.35
2.2 2.0 2.35 2.4 2.2 | 2.0 2.0 2.4
2.15 1.95 2.45 2.25 2,15 1.95 1.95 2.35
2.2 2.0 2.5 2.3 2.2 2.0 2.0 |o.ooo.o.
2.2 2.0 2.5 2.3 2.2 2.0 2.0 [o.ooo.t
2.2 2.0 2.5 2.3 2.2 2.0 2.0 {coeoaaan
2.2 2.3 2.5 2.3 2.2 2.0 2.0 [ceo.oean
2.15 2.25 2.45 2.25 2.15 1.85 2.0 ...,
22 | 23| 2.4 ] 23| 22 195 21 |.......
2.2 2.3 2.4 2.3 2.2 2.0 2.3 |o.oo....
2.2 2.3 2.35 2.3 2.2 2.0 2% I P
2.2 2.3 2.3 2.25 2.2 2.1 2.3 Joeeiool
2.15 2.25 2.25 2.2 2.15 2.05 2.1 ...
2.2 2.4 2.3 2.2 2.2 2.1 2.0 jo.e.o...
2.15 2.4 2.3 2.2 2.1 2.0 2.0 fo.......
2.1 2.35 2.3 2.35 2.1 2.0 2.0 Lo ...
2.1 2.35 2.4 2.2 2.1 2.0 2.0 |........
2.05 2.3 2.4 2.15 2.05 1.95 1.95 |........
2.30 2.1 2.35 2.5 2.2 2.1 2.1 216 h ...
2.20 2.1 2.35 2.6 2.2 2.05 2.1 b2 S U
2.20 2.1 2.35 2.6 2.2 2.0 2.1 2.1 L.,
2.20 2.1 2.35 2.6 2.2 2.0 2.05 2.1 L.oo.....
2.15 2.05 2.25 2.55 2.15 1.95 1.95 2.05 |...oue..
2.30 2.1 2.3 2.6 2.2 2.0 2.0 2.2 foeeeenn.
2.20 2.1 2.3 2.5 2.3 2.0 2.0 2.3 Jeeeenens
2.20 2.1 2.3 2.5 2.3 2.0 2.0 2.3 |eeneon.n
2.20 2.15 2.3 2.5 2.3 2.0 2.0 2.35 |.aoeaoe
2.15 2.05 2.25 2.45 2.25 1.95 1.95 2.3 leeeeen.
2.20 Jo....... % T R 2.3 2.0 |e..o.... 2.3 ea.....
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May.

Apr.

dfeet, of Sevenmile Creek at Birdseye, Mont., Jfor 1911.

Mar.

Day.

NoTE.—Daily discharge determined from a rating curve that is poorly defined. Discharge estimated
0 6 and 8 to 20.

Mar. 1 t

Monthly discharge of Sevenmile Creek at Birdseye, Mont., for 1911
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LITTLE PRICKLY PEAR. CREEK BASIN.

LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MONT.

Location.—In NW. } NW. 1 sec. 24, T. 12 N., R. 7 W., at the Pearce ranch, 6 miles
west and 3 miles north of Marysville, Mont. ‘

Records available.—May 18, 1909, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Staff; datum unchanged.

Channel.—Shifts in high water.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—Many small ditches take water from the stream, practically the entire
flow being appropriated. ‘

Discharge measurements of Little Prickly Pear Creek near Marysville, Mont., in 1911.

Date. Hydrographer. hgiag t. ch];ifée
Feet. Sec.-ft.
May 18 | C. 8. Heddel. .ottt i et teaaae e ea e aeecaeeaat e aaeeaans 3.02 22
July 20 |..... s Lo 2N 2.74 11

Daily gage height, in feet, of Little Prickly Pear Creek near Marysville, Mont., for 1911. \

[Gertrude P. Johnson, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov.
2. 36 2.62 3.10 2.93 2.70 2.49 2.55
2.36 2.65 3.15 2.93 2.70 2.49 2.55
2.36 2.67 3.15 2.93 2.70 2.55 2.55
2.36 2.68 3.20 2.91 2.70 2.55 2.55
2.36 2.68 3.23 2.91 2.70 2.55 2.55
2.36 3.00 3.25 2.90 2.70 2.62 2.55
2.36 3.02 3.22 2.90 2.68 2.62 2.55
2.36 2.98 3.20 2.90 2.68 2.62 2.55
2.38 2.95 3.20 2.90 2.67 2.62 2.55
2.38 2.9 3.200 2.90 2.65 2.62 2.55
2.40 2.85 3.15 2.88 2.65 2.60 | 2.55
2.40 2.82 3.13 2.85 2,65 2.60 2.55
2.43 2.82 3.08 2.82 2.65 2.58 2.55 {.
2.43 2.91 3.05 2.80 2.65 2.58 2.55
2.44 2.95 3.00 2.80 2.63 2.58 2.55
2.44 2.98 3.00 2.80 2.63 2.58 2.55
2. 44 3.00 3.00 2.80 2.58 2.58 2.60 |.
2.44 3.00 3.00 2.80 2.58 2.57 2.60
2.45 2.95 3.00 2.80 2.58 2.57 2.60 |.
2,45 2.90 3.00 2.72 2.58 2.56 2.60
2.46 2.90 2.95 2.72 2.58 2.56 2. 60
2.46 2.85 2.95 2.72 2.58 2.56 2.60
2.47 2.85 3.00 2.72 2.58 2.56 2.60
2.47 2.85 3.05 2.72 2.56 2.56 2.60
2.49 2.88 3.00 2.72 2.55 2.56 2.60 |.
2.49 2.88 2.98 2.72 2.55 2.56 2.60
2.49 2.90 2.98 2.72 2.55 2.55 2.59
2.51 2.95 2.95 2.70 |- 2.55 2.55 2.58
2.52 3.00 2.93 2.70 2.55 2.55 2.58
2.60 3.05 2.93 2.70 2.49 2.55 2.58

........ 3.05 [...e.nl]  2.70 2.49 |.. .| 2.58




«

LITTLE PRICKLY PEAR CREEK BASIN.

61

Daily discharge,in second-feet, of Little Prickly Pear Creek near Marysville, Mont., for 1911.

Day.
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No7'rE‘-—Daﬂy discharge determined from a fairly well defined rating curve. Discharge estimated Mar,
to 7. ¢

Monthly discharge of Little Prickly Pear Creek near Marysville, Mont., for 1911.

Month.

Discharge in second-feet.

Mean,

Run-off
(total in
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LITTLE PRICKLY PEAR CREEK NEAR CANYON CREEK, MONT.

Location.—Near Canyon Creek post office, Mont. Principal tributaries above the
station are Canyon, Marsh, Lost Horse, and Deadman creeks.

Records available.—April 1, 1909, to December 31, 1911,

Drainage area.—Not measured.

Gage.—Staff; datum unchanged.

Channel.—Permanent at ordinary stages; will shift at flood stages.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—Many small ditches take water from this stream and the low-water flow
is practically all appropriated.

Discharge measurements of Little Prickly Pear Creck near Canyon Creek, Mont., in 1911,

Date. Hydrographer. hg'i; t. chargeD's' 3

’ Feet. SecAt.

May 18| C. 8. Heldel. . ..ot it eaaas 2.85 90
July 20 |..... L U 1.72 1.8

Daily gage height, in feet, of Little Prickly Pear Creek near Canyon Creek, Mont., for 1911.

[W. J. Carbis, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.4 2.7 3.1 1.9 1.7 2.1

2.5 2.65 3.0 1.9 1.7 2.1

2.4 2.65 3.0 1.8 1.7 2.1

2.4 2.6 2.9 1.9 1.7 2.2

2.5 2.65 2.9 1.9 1.7 2.2
........ 2.5 2.65 2.9 1.8 1.8 2.25
2.2 2.45 2.75 3.0 1.8 1.85 2.25
2.1 2.45 2.75 3.0 1.8 1.9 2.3
2.1 2.4 2.65 2.9 1.9 1.9 2.3
2.1 2.4 2.7 2.8 1.9 1.9 2.3
2.1 2.34 2.75 2.8 1.8 1.9 2.3
2.1 2.34 2.75 2.7 1.8 1.9 2.3
2.2 2.34 2.75 2.6 1.8 1.9 2.2
2.25 2.35 2.75 2.6 1.8 2.0 2.2
2.3 2.35 2.8 ° 2.4 1.8 2.1 2.3
2.35 2.35 2.8 2.4 1.8 2.1 2.4
2.4 2.35 2.8 2.4 1.8 2.1 2.4
2.3 2.4 2.8 2.3 1.8 2.0 2.4
2.3 2.4 2.8 2.3 1.7 2.0 2.4
2.3 2.4 2.9 2.3 1.7 2.0 2.5
2.3 2.5 2.9 2.2 1.7 1.9 2.5
2.4 2.65 2.8 2.2 1.6 1.9 2.4
2.5 2.65 2.8 2.2 1.6 1.8 2.4
2.5 2.7 2.85 2.15 1.6 1.8 2.3
2.4 2.7 2.8 2.15 1.6 1.7 2.3
2.3 2.75 2.85 2.1 1.6 1.8 2.3
2.35 2.65 2.9 2.1 1.6 1.8 2.3
2.4 2.65 2.9 2.1 1.7 1.9 2.2
2.4 2.65 3.0 2.15 1.6 2.0 2.2
2.5 2.7 3.0 2.2 1.6 2.0 2.2
2.5 ... 3.0 [........ 1.6 2.0 [........
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Daily discharge, in second-feet, of Little Prickly Pear Creek near Canyon Creck, Mont.,

Sor 1911,

Day! * Mar. | Apr. | May. | June. | July. | Aug. | Sept.
15 35 67 129 5.0 1.5 13
15 44 61 111 5.0 1.5 13
16 35 61 111 3.0 1.5 13
16 35 55 95 5.0 1.5 20
17 44 61 95 5.0 1.5 20
17 44 61 95 3.0 3.0 24
20 40 74 111 3.0 4.0 24
13 40 74 111 3.0 5.0 27
13 35 61 95 5.0 5.0 27
13 35 67 81 5.0 5.0 27
13 30 74 81 3.0 5.0 27
13 30 74 67 3.0 5.0 27
20 30 74 55 3.0 5.0 20
24 31 74 55 3.0 8.0 20
27 31 81 35 3.0} 13 27
31 31 81 35 3.0 13 35
35 31 81 35 3.0 13 35
27 35 81 27 3.0 80| 35
27 35 81 27 1.5 8.0 35
27 35 95 27 L5 8.0 44
27 44 95 20 1.5 5.0 4
35 61 81 20 0 5.0 35
44 61 81 20 0 3.0 35
44 67 88 16 0 3.0 27
35 67 81 16 0 1.5 27
27 74 88 13 0 3.0 27
31 61 95 13 0 3.0 27
35 61 95 13 1.5 5.0 20
35 61 111 16 0 8.0 20
44 67 111 20 0 8.0 20
44 ... mf....... 0 8.0 | ccuan..

NoTE.—Daily discharge determined from a fairly well-defined rating curve. Discharge estimated Mar,

1to6.

Monthly discharge of Little Prickly Pear Creek near Canyon Creek, Mont., for 1911.

Discharge in second-feet.
8@ Run-off |,...
Month. (total in racy.’
Maximum. | Minimum. | Mean, | 8Cre-feet).
al8 1,110 | D.
als 833 | D.
25.8 1,590 | B.
443 2,640 | B.
79.8 4,910 | B.
54.8 3,260 | B.
2.32 1431 B,
5.42 333 | B.
26.5 1,580 | B.
a2 1,230 | D.
al5 893 | D,
al2 738 | D.
2.6 19,300

a Estimated,
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DEADMAN CREEK NEAR MARYSVILLE, MONT.

Location.—Near the ranch of Charles Johnson, half a mile above the junction of
Deadman Creek with Lost Horse Creek, and 6 miles from Marysville, Mont.
Records available.—April 2, 1909, to June 30, 1911.
Drainage area.—Not measured.
Gage.—Staff. The staff gage was moved to a point 300 yards below the original site

on June 8, 1909, and was established at a new datum.

Channel.—Probably permanent.
Discharge measurements.—Made by wading.
Winter flow.—Affected by ice.
Diversions.—One or two small ditches take water from the stream.

Discharge measurements of Deadman Creek near Marysville, Mont., in 1911.

Date. Hydrographer, hgiz ] ch]z)nj%.e'.
Feet, Sec.-ft.
May 18 | C. 8. Heldel. . oottt etaeeaccaeceicaaaaaaaaaaaaan 2.51 36.3
FULY 20 |oor o @0n e 211 103

Daily gage height, in feet, and discharge, in second-feet, of Deadman Creek near Marysville,
Mont., for 1911.

[Chas. Johnson, observer.]

March. April. May. June.
Day. :
Ga%e Dis- «| Gage Dis- | Gage Dis- | Gage | Dis-

height. | charge. | height. | charge. | height. | charge, | height. | charge.
4.0 2.10 10 2.52 38 2.42 30

4.0 2.10 10 2.52 38| 2.45 32

4.0 2.12 11 2.57 42 2. 45 32

4.0 2.12 11 2.60 45 2.45 32

3.9 2.12 11 2.65 50 2.49 35

3.9 2.12 11 2.67 52 2.52 38

3.9 2.12 1 2.67 52| 2.55 40

3.8 2.10 10 2.67 52 2.54 40

3.8 2.07 8.8 2.72 57 2.52 38

3.8 2.10 10 2.72 57 2.52 38

3.7 2.12 11 2.70 55 2.52 38

3.7 2.07 8.8 2.67 52 2.52 38

3.6 2.07 | 88 2.67 52 2.52 38

3.6 2.07 8.8 2.64 49 2.51 37

5.1 2.07 8.8 2.62 47 2. 50 36

5.1 2.12 11 2.61 46 2.50 36

6.0 2.12 11 2.55 40 2.50 36

6.0 2.14 12 2. 50 36 2. 50 36

8.8 2.17 14 2.49 35 2.50 36

8.0 2.17 14 2.48 34 2.48 34

10 2.22 16 2,48 34 2.45 32

10 2.22 16 2.48 34 2.45 32

10 2.27 19 2.46 33 2. 45 32

8.8 2.27 19 2.46 33 2.42 30

8.8 2.31 22 2.45 32 2.42 30

10 2.35 24 2.45 32 2.44 31

8.8 2.40 28 2.45 32 2.45 32

8.0 2.42 30 2.45 32 2.45 32

8.0 2.47 34 2.45 32 2.45 32

10 2.47 34 2.42 30 2.45 32

10 Joooooiieaiaae. 2.42 211 20 PR ORI

NortE.—~Daily discharge determined fromn a poorly defined rating curve, Discharge Mar. 1 to 12 estimated.

/



LITTLE PRICKLY PEAR CREEK BASIN. 65

Monthly discharge of Deadman Creek near Marysville, Mond., for 1911.

Discharge in second-feet.

Run-off

Month.

Maximum. | Minimum. | Mean.

1 Accu-
(total in
acre-feet), |T3€Y-

........................ a5.0 307
.......................... 24.0 222

10 3.6 6.3 387 | C.

34 8.8 15.1 898 | C.

57 30 41.4 2,550 | C.

40 30 34.5 2,050 | C.
........................ 17.9 6,410

e Estimated.

LOST HORSE CREEK NEAR MARYSVILLE, MONT.

Location.—At the ranch of Charles Johnson, one-fourth mile above the junction of
Lost Horse with Deadman Creek and about 6 miles from Marysville.
Records available.—April 2, 1909, to June 30, 1911.

Drainage area.—Not measured.
Gage.—Staff.
Channel.—Will shift at high stages.

Discharge measurements.—Made by wading.
Diversions.—One ditch takes water from Lost Horse Creek.
Accuracy.—Conditions favor accurate determinations of discharge at low and ordi-

nary stages.

Discharge measurements of Lost Horse Creek near Marysville, Mont., in 1911.

Date. Hydrographer.

Gage Dis-
height. | charge.

May 18 [ C. 8. Heidel. ... ...t i 2.1 X
.................................................................... 2.01 1.75

July 20 1..... do

Feet. Sec.-ft.
2 3.29

Daily gage height, in feet, and discharge, in second-feet, of Lost Horse Creek near Marysville,
Mont., for 1911.

[Chas. Johnson, 6bse1'ver.]

April. May. June. April. May June.
Day. Day. .
Gage | Dis- | Gage | Dis- | Gage | Dis- Gaie Dijs- Gaie Dis- | Gage | Dis-
height. (charge. height.!charge. height.| charge. height. |charge. (height.|charge. |height. charge.
0 2.00 1.8} 2.15 3.4 1 16... .58 0.08 | 2.10 2.8 2.12 3.0
0 2.00 1.8 2.15 3.4 | 17... 1.62 12 2,12 3.0 2.12 3.0
0 2.00 1.8 2.15 3.4 || 18... 1.65 15 0 2,12 3.0 2.12 3.0
0 2.05 2.3| 2.15 3.4 19... 1.68 .18 2.12 3.0 | 2.12 3.0
0 2.05-) 2.3| 2.18 3.8 20... 1.71 .23 2,15 3.4 2.12 3.0
0 2.056 2.3 2.20 40| 2t....} L W35 2,15 3.4 2.10 2.8
0 2.05 2.3 2.20 4.0 || 22... 1.78 4 2.15 3.4 2.10 2.8
V] 2.05 2.3 2.20 4.0 || 23... 1.80 .5 2.15 3.4 2.10 2.8
0 2.06 2.4 | 2.18 3.8 || 24.. 1.81 .6 2.15 3.4 2.10 2.8
0 2.08 2.6 | 2.16 3.5 2....|] 1.8 .8 2.18 3.8 2.10 2.8
0 2.08 2.6 2.15 3.4126....|] 1.8 .8 2.18 3.8) 210 2.8
.05 2.10 2.8 2.15 3.4 27, 190} LO 2.18 3.8 2.11 2.9
05 | 2.10 2.81 2.15 3.4 || 28. 1.90| 1.0 2.18 3.8 | 2.12 3.0
.08 | 2.10 2.8 2.12 3.0 | 29, 1.981 L6 2.16 3.5 2.12 3.0
081 2.10 2.8| 2.12 3.0 | 30. 2.00| 1.8 2.16 3.5) 212 3.0
-2 W P PR, 2.16 3 PO R

Nore.—Daily discharge determined from a poorly deflned rating curve.

8173°—wsp 306—14——5

Discharge Apr. 1 to 8 estimated.
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Monthly discharge of Lost Horse Creek near Marysville, Mont., for 1911.

Discharge in second-feet.
N Run-off |,
Month. (total in Tacy.
Maximum. | Minimum. | Mean, | 8cre-feet).
April. i 1.8 0 0.33 20 | C.
May . i 3.8 1.8 2.91 179 | C.
JUNe - - e iiiiiaaaaaas 4.0 2.8 3.22 192 | C.

Note.—Practically no flow January and February. Records discontinued June 30.
MARSH CREEK NEAR MARYSVILLE, MONT.

Location.—In the NE. 1 SE. } sec. 6, T. 12 N., R. 6 W, at the Hartmiller ranch,
about 1 mile above the junction of Marsh Creek with Little Prickly Pear Creek.

Records available.—April 1, 1909, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Staff.

Channel.—Shifting.

Discharge measurements.—Made by wading near gage.

Winter flow.—Affected by ice.

Diversions.—The creek supplies no important ditches.

Discharge measurements of Marsh Creek near Marysville, Mont., in 1911.

a D
Date. Hydrographer. hei%%et. X clﬁ}sg'e_
Feet. Sec.ft.

May 18 1.48 2.69

July 20 1.40 2.54

Daily gage height, in feet, of Marsh Creek near Marysville, Mont., for 1911.
[¥. Hartmiller, observer.]

Day. Mar Apr May. | Jupe. | July. | Aug. | Sept. | Oct. | Nov.
1.10 1.45 1.46| 136 1.25
1.40 145 | 1457 145 1.25
1.40 1.45 1.43 1.38| 1.45
1.45 1.47 1.41 1.44 1.35
1.45 1.46 1 1.41 140 1.35
1.45 1.47| 140} 1.45) 1.35
1.45 1.52 1.40 | 1.40 1.33
1451 1.52 1.40 | 1.40 1.33
1.43 148 1.39 1.40| 130
1.43 1.46 1.40| 1.36| 1.2
1.43 1.45 1401 1.35( 1.25
1.43 1.48 | 1,40 134 1.25
141 148 1.40| 1.33 1.25
1.41 1.48 1.40 1.32 1.25
1.60 1481 1.42 1L32| 125
1.48 | 1.45 1.40 132| 125
1.46 1.45 142 ¢ 125 1.25
1.46 1.40 1.44 1.25 1.25
1.47 1.75 1.42 1.25 1.25
1.46 | 1.55 1.40| 1.26) 125
1.46 1.45 1.40 1.30 1.30
1.45 142 1407 1.30| 130
1.46 | 1.42 1.39 1 1.30 1.30
1481 150 1.39| 1.25 1.30
1.50 ) 1.45| 139 | 1.25 1.30
150, 145 1.38 1.25 1.30
1501 1.45 135 1.25 1.30
150 1.44 1.35| 1L25| 1.30
1501 148 L35| 1.25........
1.50 | 1.47 1.35 L25 ... ...
145 [........ 13| L.25(.......
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Daily discharge, in second-feet, of Marsh Creek near Marysville, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1.3 2.4 2.0 2.4 3.0 2.2 16 2.0
1.3 2.4 2.0 2.4 2.9 2.9 1.6 2.1
1.3 2.2 2.0 2.4 2.7 2.3 2.9 1.8
1.3 2.2 2.4 2.6 2.5 2.8 2.1 1.8
1.4 2.0 2.4 2.5 2.5 2.4 2.1 1.8
1.4 2.0 2.4 2.6 2.4 2.9 2.1 1.8
1.4 2.0 2.4 3.2 2.4 2.4 2.0 1.8
1.4 2.0 2.4 3.2 2.4 2.4 2.0 1.7
1.5 2.0 2.3 2.7 2.3 2.4 1.8 1.7
1.5 2.0 2.3 2.5 2.4 2.2 1.6 1.6
1.5 1.9 2.3 2.4 2.4 2.1 1.6 2.1
1.5 2.1 2.3 2.7 2.4 2.0 1.6 2.1
1.6 2.0 2.1 2.7 2.4 2.0 1.6 2.1
1.6 18 2.1 2.7 2.4 1.9 L6 2.1
1.6 L9 4.4 2.7 2.6 1.9 1.6 2.1
1.7 2.0 2.7 2.4 2.4 1.9 1.6 2.1
1.7 1.9 2.5 2.4 2.6 1.6 1.6 2.1
1.8 2.0 2.5 2.0 2.8 1.6 1.6 2.1
2.0 2.0 2.8 8.4 2.6 1.6 1.6 2.1
2.4 2.0 2.5 4.2 2.4 1.7 1.6 1.8
2.4 2.1 2.5 2.9 2.4 1.8 1.8 1.8
2.4 2.0 2.4 2.8 2.4 1.8 1.8 1.8
2.4 2.0 2.5 2.6 2.3 1.8 1.8 1.8
2.4 2.0 2.7 3.4 2.3 16 1.8 1.6
2.2 2.0 2.9 2.9 2.3 1.6 1.8 16
19 2.0 2.9 2.9 2.3 1.6 1.8 1.6
1.8 2.0 2.9 2.9 2.1 1.6 1.8 1.6
2.0 2.2 2.9 2.8 2.1 1.8 1.8 1.8 |.
2.0 2.3 2.9 3.2 2.1 1.6 1.9 1.6
2.2 2.0 2.9 3.1 2.1 1.6 2.0 1.8
2.2 ........ 2.4 ........ 2.1 L6 |........ 1.6

NotE.—Daily discharge determined from two poorly defined rating curves, as follows: Mar. 18 to June
18 and June 19 to Nov. 6. Discharge estimated Mar. 1 to 17 and Sept. 29 to Oct. 1.

Monthly discharge of Marsh Creek near Marysville, Mont., for 1911.

- Discharge in second-feet.
Run-off |, ..
Month. (total in racy
Maximum. | Minimum. | Mean., | 2cre-feet).
............ 21.30 80
............ 21,30 72
2.4 1.78 109 | C.
2.4 2.05 122 | C
4.4 2.53 156 | C.
8.4 2.95 176 | C.
3.0 2.42 149 | C.
2.9 1.98 122 | C.
2.9 1.80 107 | C.
2.1 1.84 113 | C.
............ @1.70 101
............ a1.50 92
........................ 1.93 1,400

a Estimated.
DEARBORN RIVER BASIN.

DEARBORN RIVER NEAR CLEMONS, MONT.

Location.—2 miles above Clemons, Mont., half a mile above the headworks of the
old Dearborn Canal, and half a mile above the mouth of Falls Creek.

Records available.—May 4, 1908, to December 31, 1911.

Drainage area.—110 square miles,
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Gage.—Staff; not read every day as it is about 2 miles from observer’s house. The
datum of the gage was lowered 1 foot on October 21, 1910, and all gage heights
for the year were consequently changed.

Channel.—Permanent.

Discharge meéasurements.—Made from cable just above gage or by wading.

Winter flow.—Stream freezes over and gage-height observations are discontinued.

Diversions.—None above the station.

Accuracy.—Interpolations between gage readings are believed to be fairly accurate.

Discharge measurements of Dearborn River near Clemons, Mont., in 1911.

Gage Dis- . Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet Sec.-ft. Feet. | Sec.-ft.
Jan. 17¢| J. C. Beeb€.coseneurifoennaoon 3 Jure 25 | B. E. Jones. 1.65
Mar. 21 |..... do... 0.93 38 July 28 | R. Richards 1.09 78
May 21 | B. E. Jones 1.68 252 Oct. 27 | W. A. Lamb .93 43
June 6 | J.C. Beebe 2.08 508

o Ice conditions. Discharge estimated from a measurement made below mouth of Falls Creek, wading.

Daily gage height, in feet, of Dearborn River near Clemons, Moni., Sfor 1911,

[O. A. Kench, observer.]

Day. Mar. Apr. | May. | June, | July. | Aug. | Sept. | Oct.
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Daily discharge, in second-feet, of Dearborn River near Clemons, Mont., for 1911.

Day. Mar, | Apr. | May. | June. | July. | Aug. } Sept. | Oct,
30 62 140 376 176 71 44 61
30 73 152 424 159 71 46 71
31 63 166 502 153 69 48 81
31 53 180 580 147 79 90 75
32 50 202 534 142 77 132 69
32 48 224 488 137 75 136 68
33 48 290 824 133 74 140 67
33 48 276 | 1,160 129 73 141 65
34 47 260 580 118 73 142 65
34 51 240 530 118 72 140 65
35 56 220 530 118 71 138 65
35 61 231 555 114 67 137 64
36 57 242 580 111 63 137 63
36 53 521 512 99 61 125 63
37 52 800 445 96 59 113 63
38 52 644 404 94 56 94 64
39 57 488 363 93 53 94 66
40 63 466 339 92 53 94 67
41 75 445 315 89 53 94 68
42 80 350 305 86 52 94 59
42 86 256 295 92 52 92 56
40 102 247 292 89 52 90 53
38 118 238 290 86 50 88 53
40 118 242 275 85 48 87 53
42 118 247 242 84 48 52
47 125 234 230 77 48 84 58
52 132 220 216 74 52 80 63
48 134 204 202 71 50 75 54
44 137 188 188 71 49 69 44
47 129 258 182 71 47 63 44
50 |........ 327 |....... 71 46 | ....... 44

Nore,—Daily discharge determined from a fairly well-defined rating curve. Discharge Mar. 1 to 20
estimated. Discharge interpolated for days on which gage was not read.

Monthly discharge of Dearborn River near Clemons, Mont., for 1911.

[Drainage area 110 square miles.]

Discharge in second-feet, Run-off.
Month. per | Depthin | ;‘a‘g'
. . in¢ n .
Maximum. | Minimum. |- Mean. sgilﬂa.;e draixelsage %get?}eet_
. area.
k3

B o N AU I a35 0.318 0.37 2,150 | D.
February....coooovemieneiilinininenn i oeeaeann .. a 30 .273 .28 1,670 | D.
arch.. ...l 52 30 38.4 .349 40 2,360 | C.
April. ...l 137 48 78.3 712 .79 4,660 | B.
F- 800 140 297 2.70 3.1 18,300 | B.
June......o..oo.oillallL 1,160 182 425 3.86 4.31 25,300 | B.
July. oo 176 71 106 . 964 1.11 6,520 | B.
Avgust..ooooiiiiiiil... 79 46 60.1 . 546 .63 3,700 { B.
September....._ . ....._.... 142 44 99.8 .907 1.01 5,940 | B.
October.......o...ooooen... 81 44 61.4 558 .64 3,780 | B.
NOVOIMDOr. .« .ooeeetiiat i feaeeaaaaa et eaeeae e a 40 364 . 2,380 | D.
December. . .ooooeuieaenni|oeenae oL 235 .318 .37 2,150 | D.

Theyear............. 1,160 |..coeaaia.. 109 .991 13.43 78,900
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FALLS CREEK NEAR CLEMONS, MONT.

Location.—At a point 14 miles above Clemons, Mont., 500 feet above the mouth of
the creek.

Records available.—May 4, 1908, to December 31, 1911; fragmentary because of the
great distance the observer lives from the gage.

Drainage area.—Not measured.

Gage.—Staff; datum unchanged.

Channel.—Permanent except in flood.

Discharge measurements.—Made by wading or from a cable.

Winter flow.—Affected by ice.

Diversions.—The entire flow of this stream reaches Dearborn River.

Accuracy.—Interpolations between observed gage heights believed to be fairly accu-
rate.

" Falls Creek affords opportunities for water power development above the station, as
its fall is large.

Discharge measurements of Falls Creek near Clemons, Mont., in 1911.

Date. ITydrographer. h%?g%’t‘ clg;sg-e. Date. Hydrographer. h(éiz%et. clg]rsée.
Feet. | Sec.-ft. Feet. Sec.-ft.

(@) »11.3 || June 25 | B, E. Jones .......... 1.50 101

0.70 11.8 |} July 28 | R. Richards... 1.01 41

1.57 111 |} Oct. 27 | W. A, Lamb......... al1.05 32

a Tee conditions.
b Discharge estimated from measurement made below junction with Dearborn River.

Daily gage height in feet of Falls Creek near Clemons, Mond., for 1911.
[O. A. Xench, observer.]

Day. Mar. Apr. | May. | June. | July. | Aug. | Sept. Oct.
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Daily discharge, in second-feet, of Falls Creek near Clemons, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct.
42 156 85 40 31 43
42 172 78 40 32 49
44 209 75 40 32 55
47 246 72 44 41 52
56 225 70 44 50 50
66 205 66 44 61 49
92 245 62 44 72 48
90 285 57 45 74 48
87 220 56 44 76 48
84 220 59 43 79 48
81(. 215 63 42 85 48
83 240 62 40 90 49
85 264 61 37 93 50
132 236 58 37 6 48
180 208 55 37 kel 47
172 180 52 36 73 48

165 152 52 35 67 50
162 144 51 34 61 51
158 136 50 34 58 51
136 133 49 34 55 51
114 130 58 34 56 51
107 128 55 33 56 51
101 126 52 33 56 51
100 116 50 33 56 51
99 103 49 32 54 48
99 101 48 32 51 40
99 99 44 32 50 33
98 96 41 31 49 33
97 92 40 31 47 33
140 88 40 32 45 31
140 |..oouees 40 L2 I 31

NotE.—Daily discharge determined from two fairly well-defined curves as follows: Mar. 21 to July 9 and

July 11 to Oct. 31.

Monthly discharge of Falls Creek near Clemons, Mont., for 1911.

Discharge in second-feet.
Run-off |4 ooy
Month. (totalin racy
Maximum. | Minimum. | Mean. | 8cre-feet).
c10 615
a10 555
10.9 670 | C.
25.1 1,490 | B.
i» | |
56.5| .-3,470|C.
37.1 2,280 | C.
60.5 3,600 | C.
46.3 2,850 | C.
a5 1,490
als 922
47.7 34,500

a Estimated. Discharge Mar. 1 to 20 estimated at 10 second-feet per day.

SUN RIVER BASIN.

NORTH FORK OF SUN RIVER'NEAR AUGUSTA, MONT.

Location.—At the head of Kilraven ditch, near Christian’s ranch, 12 miles northwest
of Augusta, 21 miles southwest of Chouteau, Mont.
Records available.—October 31, 1903, to December 31, 1911.

Drainage area.—Not measured.
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Gage.—Chain, datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made from cable.

Winter flow.—Affected by ice.

Diversions.—Water is diverted below the station for irrigation of the valley lands,
but no water is diverted above the station.

Accuracy.—Conditions for accurate determination of discharge are excellent, except
during the winter months.

Discharge measurements of North Fork of Sun River near Augusta, Mont., tn 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge, Date. Hydrographer. height. |charge.
Feet. | Sec.-ft. Feet. | Sec.ft.
Jan. 14 al1,83 242 j| June 8 | J. C. Beebe.. 4.43 4,900
Mar. 23 1.04 447 24 | B.E. Jones.. 3.35 2,670
May 19 3.43 2,870 || July 27 | R. Richards... .. 1.41 652
19 3.39 2,780 || Oct. 25 | W. A. Lamb........ 0.94 351

a Ice present.

Dagly gage height, in feet of North Fork of Sun River near Augusta, Mont., for 1911.

[Charles Dox, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
0.9 0.9 0.9
1.1 | 0.95| 0.9
1.2 |70.9 0.85
1.1 0.85| 0.8
Lo 0.85| 0.8
1.1 0.85| 0.8
10 | 0.8 0.8
0.9 0.851 0.85
1.0 0.851 0.8
0.9 0.85! 0.8
0.9 0.9 0.85
1.0 1.0 0.85
0.9 1.05| 0.85
0.9 1.25| 0.85
1.0 1.35| 0.8
1.0 1.4 0.75
1.0 1.45( 0.7
11 .35 0.75
1.2 1.1 0.75
1.1 10 0.7
1.0 0.95) 0.75
1.1 0.85] 0.8
1.0 0.8 0.8
1.0 0.85| 0.85
1.0 0.85| 0.8
0.85| 0.9 0.85
0.8 0.9 0.85
0.85{ 0.9 0.8
0.8 0.8 [ 0.75
0.8 0.9 0.75

Bleaeecerrnnennn 0.9 [....... 0.75

Nore,—Gage heights Jan. 7 to Feb. 11 and Nov. 14 to Dec. 31 distorted by ice.
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Daily th'schdrge, in second-feet, of North Fork of Sun River near Augusta, Mont., for 1911,

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
510 3951 1,350 [ 3,920 | 2,320 630 340 340 340
520 420 | 1,400y 5.000 | 2,320 630 340 435 362
530 420 | 1,450 | 5,000 | 2,320 630 340 495 340
540 420 | 2,580 | 4.640 | 2,320 630 418 436 320
540 420 | 3,710 | 4,280 | 2,190 630 495 385 320
540 420 | 3,320 | 3.920 ) 2,190 710 562 435 320
570 420 | 2,970 | 4,350 | 2,060 670 630 385 320
600 8951 2,740 | 4,780 | 1,940 630 508 340 320
560 370 ,520 | 4,240 | 1,710 670 385 385 320
520 370 | 2,380 | 3,710 | 1.600 710 385 340 320
480 370 | 2,250 | 4,140 | 1,300 710 410 340 340
480 370 | 2,670 | 4,570 | 1,120 710 435 385 385
480 405 | 3,090 | 5,000 | 1,080 710 410 340 410
450 440 ,500 | 5,340 | 1,030 670 385 340 400
420 480 | 3,920 | 5,690 | 1,030 630 385 385 390
375 450 | 4,340 | 4,700 950 532 385 385 380
330 420 | 3,140 | 3,710 910 435 385 385 370
330 480 | 2,970 | 8,610 870 410 385 435 360
330 540 | 2,610 { 3,520 870 385 385 495 350
350 805 | 2,250 | 38,430 870 385 362 435 340
370 | 1,070 | 2,250 | 3,430 750 385 340 385 320
455 | 1,160 | 2,250 | 3,430 630 385 340 435 300
540 | 1,250 | 2,250 | 3,340 670 385 362 385 300
480 | 1,160 | 2,250 | 3,250 710 362 385 385 300
420 | 1,350 | 2,120 3,160 790 340 385 385 290
395 | 1,450 | 2,000 | 3,080 740 340 385 320 290
370 | 1,550 | 1,940 | 2,920 630 340 385 300 290
395 | 1,450 | 1,880 | 2,760 630 340 385 320 280
420 | 1,350 | 1,940 | 2,610 595 340 362 320 280
395 | 1,350 | 2,000 | 2,320 560 385 340 300 280
370 |.euinn.. 2,000 f........ 595 340 fooooa... 340 [........

Note.—Daily discharge determined from two rating curves that are well defined and are used for
periods from Feb. 12 to June 17, and from June 18 to Nov. 12, respectively. Discharge estimated Feb. 1
to 11, Nov. 14 to 30, and on days for which gage heights are missing.

Monthly discharge of North Fork of Sun River near Augusta, Mont., for 1911.

Discharge in second-feet.
Run-off Accu-
Month. (totalin |0
Maximum. | Minimum. | Mean, | 2cre-feet).
a 250 15,400 | C.
420 23,300 | B.
454 27,900 | B.
732 43,600 | B.
2,520 155,000 | B.
3,930 234,000 | B.
1,240 76,200 | B.
518 31,900 | B.
400 23,800 | B.
380 23,400 | B.
331 19,700 | C.
@275 16,900 | D.
954 | 691,000
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SUN RIVER AT SUN RIVER, MONT.

Location.—At the highway bridge at Sun River, Mont. The principal tributaries
of Sun River all enter above the station; South Fork of Sun River, Willow Creek,
and Simms Creek are the most important.

Records available.—July 31, 1905, to December 31, 1911.

Drainage area.—Not measured.

Gage.—A staff nailed to piling on the left bank just above the bridge; datum un-
changed.

Channel.—Shifts at all stages.

Discharge measurements.—Made from bridge or by wading.

Diversions.—Practically the entire valley above this point is irrigated with water
taken from the river. -

Accuracy.—Conditions at the measuring section have been very poor since the high
water of 1907; at low stages good measurements can be made.

Discharge measurements of Sun River at Sun River, Mont., in 1911,

Date. Hydrographer. h(e}iz%‘l%- cIPag .. || Date. Hydrographer. hgiagghet. cl?a;sg- "
Feet, | Secft. X Feet. | Secft.
Mar. 25 | C. S. Heidel.......... 2.95 702 || Aug. 9| R.Richards.......... 3.19 595
May 16 .- 7.75 5,860 15| J.C. Beebe........... 2. 86 412
June 26 5.48 2,660 || Dec. 11| B.E. Jones.......... 2.63 437

Daily gage height, in feet, of Sun River at Sun River, Mont., for 1911.

[R. A. Lange, observer.]

Day. Mar. | Apr. | May. | June, | July. { Aug. | Sept. | Oct. | Nov.
2.8 4.1 5.4 5,4 2.6 2.6 2.9 2.7
2.9 4.2 5.9 5.0 2.7 2.6 3.0 2.8
2.9 4.5 7.6 4.8 2.8 2.6 3.3 2.8
2.9 4.6 7.4 4.8 2.7 3.2 3.6 2.8
2.9 4.8 7.2 4.6 3.3 3.2 3.3 2.7
2.8 5.0 6.6 4.2 3.4 3.2 3.2 2.7
2.8 7.0 7.2 4.2 3.3 3.1 3.0 2.6
2.7 6.4 7.2 4.0 3.2 3.0 3.0 2.6
2.7 5.6 7.1 3.8 3.2 3.0 3.0 2.3
2.8 5.6 7.0 3.6 3.2 3.0 3.0 2.2
2.8 5.2 7.8 3.5 3.2 3.0 2.8 2.2
2.7 5.0 7.6 3.5 3.0 3.0 3.0 2.3
2.7 5.0 7.5 3.6 2.8 3.0 3.0 2.6
2.7 4.8 7.4 3.6 2.8 3.0 3.0 3.3
2.7 5.0 7.2 3.4 2.8 3.0 3.0 3.4
2.8 7.0 7.2 3.4 2.8 3.0 3.0 3.3
2.8 7.0 7.0 3.3 2.7 3.0 3.0 [.caennns
3.0 6.6 7.0 3.4 2.7 3.0 3.0 .ccennn.
3.0 5.8 6.8 3.3 2.6 2.9 3.0 { ceueen.
3.0 5.6 6.6 3.2 2.6 2.9 3.0]..coeeat
3.2 5.5 6.9 3.2 2.6 3.0 3.0 }eeuneans
3.8 5.4 6.8 3.3 2.5 3.0 3.0 f.ceeuaas
4.1 5.4 6.6 3.1 2.4 2.9 3.0 [.cenunes
4.0 5.4 6.4 3.0 2.4 2.9 2.91(........
4.6 5.2 6.2 3.0 2.5 3.0 2.9 feeennt.
4.6 5.2 6.0 3.0 2.5 3.0 2.9 feenann
5.0 5.0 5.8 3.0 2.6 2.9 2.8 |.ciannnn
5.0 5.0 5.5 2.8 2.6 2.9 2.8 [eeenannn
4.6 4.9 5.4 2.8 2.6 3.0 2.8 fciinnnn
4.2 4.6 5.4 2.8 2.6 3.0 28 1.......

........ 4.8 -...... 2.6 2.6 ..., 2.8 |eeenenns
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Daily discharge, in second-feet, of Sun River at Sun River, Mont., for 1911.

75

- -

Day. | Mar. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1,500 | 2,510 | 2,510 310 350 440 430
1,580 | 3,120 | 2,080 350 350 480 470
1,830 | 5,620 | 1,880 390 350 700 470
1,920 | 5,300 | 1,880 350 650 900 470
2,110 | 4,980 | 1,680 850 650 700 430
2,310 | 4,080 | 1,320 710 650 850 430
4,780 [ 4,980 | 1,320 650 540 480 390
3,960 | 4,980 | 1,150 590 480 480 390
2,960 | 4,830 990 590 480 480 275
2,960 | 4,680 850 590 480 480 240
2,510 | 5,940 780 590 480
2,310 | 5,620 780 490 480
2,310 | 5,460 850 390 480
2,110 | 5,300 850 330 480
2,310 | 4,980 710 300 | - 480
4,780 | 4,980 710 390 480
4,680 | 4,680 650 350 480
4,080 | 4,680 710 350 480
2,990 [ 4,380 650 310 440
2,750 | 4,080 590 310 440
2,630 | 4,530 590 310 480
2,510 | 4,380 650 280 480
2,510 | 4,080 540 250 440
2,510 | 3,800 490 250 440
2,290 | 3,520 490 280 480
2,290 | 3,250 490 280 | 480
2,080 | 2,990 490 310 440
2,080 | 2,630 390 310 440
1,980 | 2,510 390 310 480
1,680 | 2,510 350 310 480
1,880 |........ 310 310 f........

NotE,—Daily discharge determined as follows: Mar. 25 to May 16 and May 17 to Aug. 31 from two fairly
well-defined curves; Sept. 1 to Nov. 16, by indirect method for shifting channels,

Monthly discharge of Sun River at Sun River, Mont., for 1911.

Discharge in second-feet.
Rup-off |, ...
Month. (total in racy

Maximum. | Minimum. | Mean, | 3cre-feet).
........................ 350 21,500 | D.
............. PN a 500 27,800 | D.
730 [oeiiiiia.... 572 35,200 | C.
2,310 580 993 59,100 | B.
4,780 1,500 2,620 | 161,000 | B.
5,940 2,510 4,310 256,000 | B.
2,510 310 908 55,800 | B.
710 250 398 24,500 | B.
650 350 478 28,400 | C.
900 440 538 33,100 | C.
800 240 473 28,100 | C.
........................ @ 400 , 600 | D.

5,940 |- ... 1,040 755,000

o Estimated.

Norte.—Discharge Mar. 1 to 24 and Nov. 17 to 30 estimated at 550 second-feet and 500 second-feet per

day, respectively.

WILLOW CREEK NEAR AUGUSTA, MONT.

Location.—At Jordan’s ranch, just below the mouth of Little Willow Creek and about

7 miles northwest of Augusta.

Records available.—June 8, 1905, to May 14, 1911.

Drainage area.—Not measured.
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Gage.—A standard chain on right bank near observer’s footbridge; datum unchanged.
Channel.—Permanent.
Winter flow.—No ice forms at this station as a large spring enters the creek just above

the

gage.

Diversions.—Water is diverted from the creek above the station for irrigation of the
valley lands.

Storage.—~Willow Creek dam, work on which has been begun, will provide a reservoir
with a capacity of 84,320 acre-feet.

Accuracy.—Conditions for obtaining accurate discharge data are excellent.

Discharge measurements of Willow Creek near Augusta, Mont., in 1911.

| .
Date. | Hydrographer. hgig t. chgrlsg-e
Fect. Secft,
Jan. 14 | John C. Beebe......oooiiimm e 0.65 3.5
Mar. 23 |..... Q0 o ettt .96 9.5
May 19| B. E. Jomes. ... ... ... 1.58 36
June 9| J.C.Beebe. ..o 2.56 83
July 27 | R.RIChArds. ..o .95 13

Daily gage height, in feet, and discharge, in second-feet, of Willow Creek near Augusta,

Mont., for 1911.

[Elizabeth Ireland, observer.]

January. February. March. April. May.
Day.
Gage | Dis- Gage | Dis- | Gage Dis- | Gage | Dis- Gage | Dis-
height. | charge. | height. |charge. | height. | charge. | height. | charge. | height.|charge.
0.66 4.0 0. 66 4.0 0.60 3.0 0.91 9.1 0.90 8.8
.62 3.3 .67 4.1 .60 3.0 .90 8.8 .90 -8.8
.60 3.0 .67 4.1 .61 3.2 .92 9.3 .84 7.4
.61 3.2 .67 4.1 .62 3.3 .92 9.3 .84 7.4
.61 3.2 .67 4.1 .63 3.5 .90 8.8 .93 9.6
.63 3.5 .67 4.1 .65 3.8 1.00 11 1.03 12
.64 3.6 .67 4.1 .65 3.8 .93 9.6 .97 11
.64 3.6 .67 4.1 .65 3.8 .91 9.1 .98 11
.65 3.8 .67 4.1 .68 4.3 .91 9.1 .90 8.8
.64 3.6 .68 4.3 .71 4.8 .01 9.1 .90 8.8
.64 3.6 .68 4.3 .71 4.8 .90 8.8 .90 8.8
.63 3.5 .68 4.3 .74 5.4 .85 7.7 .85 7.7
.64 3.6 .68 4.3 .77 6.0 .89 8.6 .80 6.5
.64 3.6 .68 4.3 .80 6.5 .85 7.7 .80 6.5
.64 3.6 .67 4.1 95 10.0 .80 6.5 -...
.64 3.6 .65 3.8 .95 10 .80 6.5 1.
.65 3.8 .65 3.8 .98 11 .80 6.5 |-
.65 3.8 .65 3.8 .08 11 .80 6.5
68 4.3 .65 3.8 1.0t 12 .83 7.2
T 4.6 .64 3.6 1.15 16 . .80 6.5
T 4.6 .63 3.5 1.05 13 80 6.5
.69 4.4 .62 3.3 1.03 12 80 6.5
.68 4.3 .60 3.0 1.06 13 90 8.8 .
.67 4.1 .60 3.0 1.09 14 89 8.6
.67 4.1 .60 3.0 1.03 12 85 7.7
.66 4.0 .60 3.0 95 10 85 7.7
.65 3.8 .60 3.0 95 10 .85 7.7
.65 ~3.8 .60 3.0 96 10 90 8.8
.65 3.8f........ 96 10 90 8.8
.66 4.0 94 9.8 90 8.8
.66 4.0 94 9.8 e

.—Daily discharge determined from a rating curve well defined at all gage heights.

'
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Monthly discharge of Willow Creek River near Augusta, Mont., for 1911.

Discharge in second-feet.
Run-off | ..,
Month. (total in racy.
Maximum.| Minimum. | Mean. | 2ere-feet).
January . . e 4.6 3.0 3.80 234 | A,
February. 4.3 3.0 3.79 210 | A.
March. . 16.0 3.0 8.15 501 | A,
if\ﬁ‘pril. .- 11.0 6.5 8.19 487 | A,
ay 1-14 12.0 6.5 8.79 244 | A,
i

SOUTH FORK OF SUN RIVER AT AUGUSTA, MONT.

Location.—In sec. 11, T. 20 N., R. 6 W_, at the highway bridge on the road from
Augusta to Craig, Mont., about half a mile from Augusta.

Records available.—December 2, 1904, to December 31, 1911.

Drainage area.—Not measured. .

Gage.—The original gage was spiked to the cribwork of the right abutment on the
downstream side of the bridge; a new gage was installed April 17, 1907, at a dif-
ferent datum and was used during 1907 and 1908; records for 1909, 1910, and 1911
are referred to the old gage.

Channel.—Shifting.

Discharge measurements.—IHigh-stage measurements may be made from the
highway bridge; low-stage measurements are made by wading.

Winter flow.—Affected by ice.

Diversions.—Water is diverted to irrigate the valley lands both above and below
stations. During dry seasons the entire summer flow is utilized.

Discharge measurements of South Fork of Sun River at Augusta, Mont., in 1911.

Gage Dis- Gage Dis~
Date. Hydrographer. | ygiont. | charge. || D3te Hydrographer. | ygiaht. | charge.
Feet. Sec.-ft. Feet. | Secft.
Jan. 15 | John C. Beebe........| (a) 19.7 || June 25 . 1.85 180
Mar. 21..... do...... -- 0.98 38 26 1.82 163
May 20 | B. E, Jones.. .. 1.9 279 July 26 1.28 32
June 9| J.C.Beebe........... 2.44 459 Oct. 26 142 4

a About 10 inches of ice over the entire river.

Daily gage hetght, in feet, of South Fork of Sun River at Augusta, Mont., for 1911.
[W.J. Auchard, observer.}

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
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.

Daily gage height, in feet, of South Fork of Sun River at Augusta, Mont., for 1911—Con.

Day. Mar.

Apr.

May.

June. | July.

Aug.

Sept.

Oct,

f
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NoTe.—Gage heights distorted by ice Mar. 24 to 25 and Nov. 1 to 24.

Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mont., for 1911.

Apr. | May, | June. | July. | Aug. | Sepi. | Oect.
30 45 400 160 30 20 65
30 30 520 160 30 20 45
30 30 560 160 30 20 90
30 30 480 120 30 45 65
30 30 400 120 45 45 65
30 30 400 120 45 65 65
20 30 365 90 45 65 65
20 30 480 90 45 65 65
30 30 440 90 45 65 65
30 30 390 90 45 65 65
30 30 340 65 30 65 85
20 30 340 65 30 65 65
20 30 340 65 30 65 65
20 30 290 65 30 65 65
20 60 245 65 30 65 85
20 480 245 45 30 65 65
20 400 245 45 30 65 65
20 330 200 45 20 65 65
20 295 200 45 20 65 65
20 260 200 45 30 65 65

~20 260 200 45 30 65 65
30 230 200 30 20 65 65
45 230 200 30 20 65 65
30 230 200 30 20 65 65
30 230 200 30 20 65 65
45 260 160 30 20 65 85
45 260 160 30 20 65 65
45 230 160 20 20 65 45
45 230 160 20 20 65 45
45 260 160 20 20 65 45

........ 205 ........ 20 20 [eienn- 45

Nore.—Daily discharges determined from two fairl
June 9 and June 10 to Oct. 31. Discharges estimated

well-defined rating curves for periods Mar. 26 to

ar. 1 to 23.
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Monthly discharge of South Fork of Sun River at Augusia, Mont., for 1911.

Discharge in second-feet.
Run-off |,...,
Month. (total in Tacy.
Maximum. | Minimum. | Mean, | 2cTe-feet).
a 20 1,230
a2 1,390
3 2,000 | C.
0 1,730 | B.
160 9,840 | B.
296 17,600 | B.
66.1 4,060 | B.
29.0 1,780 | B.
59.2 3,520 | B.
62.6 3,850 | B.
a 40 2,380
a2 1,540
70.5 51,000

a Estimated.

FORD CREEK NEAR AUGUSTA, MONT.

Location.—At the ranch of Joseph Ford, 16 miles west of Augusta, Mont. Ford Creek
unites with Smith Creek to form the South Fork of Sun River. Ford Creek has
no tributary.

Records avaijlable.—April 11, 1906, to December 31, 1911.

Drainage area.—18 square miles.

Gage.—Staff, on the right bank near the observer’s house; datum unchanged.

Channel.—Shifting; current swift.

Discharge measurements.—Made by wading.

Winter flow.—Little affected by ice.

Diversions.—One irrigation ditch, capacity about 15 sec.-it., diverts water from the
creek above the gage.

Accuracy.—As conditions of flow are changeable, frequent discharge measurements
are necessary to properly define the rating curve.

Discharge measurements of Ford Creck near Augusta, Mont., in 1911.

Date. Hydrographer. hg&%%. chl;r?;-e. Date., Hydrographer. hgig S ch]gisg-e.
Feet. Sec.-ft. Feet. | Sec.-fi.
Jan. 15 Ice. 10.1 || June 24 | B.E.Jones.......... 1.64 53
Mar. 21 0.80 10.9 || July 27 | R. Richards.. . 1.20 28
May 20 1.72 66. Oct. 27| W, A.Lamb......... 1.10 12.8
June 9 2.03 104

Daily gage height, in feet, of Ford Creek near Augusta, Mont., for 1911.

[Joseph Ford, observer.]

Day. Mar, | Apr. | May. | June. | July Aug Sept.
1.00 1.20 2.00 1.52 1.30 1.20
1.00 1.20 2.05 1.50 1.30 1.20
1.00 1.30] 2.10 1.50 1.30 1.20
1.05 1.42 2.02 1.50 1.30 1.20
1.05 1.50 2.00 1.45 1.30 1.20
1.05 1.52 2.00 1.40 1,30 1.20
1.00 1.50 2.10 1.40 1.25 1.20
1.00 1.42 2.10 1.40 1.20 1.20
1.00 1.40 2.00 1.40 1.20 1.20
1.00 1.40 2.00 1.40 .20 1.20
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Daily gage height, in feet, of Ford Creek near Augusta, Mont., for 1911—Continued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.00 1.40 2.00 1.40 1.18 1.20
1.00 1.40 1.92 1,40 1.15 1.20
1.05 1.40 1.90 1.40 1.15 1.20~
1.00 1.40 1.90 1.40 1.15 1.18
1.00 2.05 1.88 1.40 L15 1.15

....... 1.98 1.80 1.40 1.15 1.15
1.00 1.85 1.80 1.40 1.20 1.15
1.00 1.78 1.80 1.40 1.20 1.15
1.00 1,70 1.80 1.40 1.20 1.15
1.00 1.70 1.75 1.40 1.20 115
1.00 1.70 1.70 1.38 1.20 1.15
1.00 1.70 1.60 1.35 1.20 1.15
1.00 1.70 1.60 1.30 & 1.20 1.15
1.00 1.70 1.60 1.30 1.20 1.15
1.22 1.70 1.60 1.30 1.20 1.12
1.25 1.65 1.60 1.30 1.20 1.10
1.32 1.60 1.60 1.30 1.20 1.10
1.30 1.60 1.55 1.30 1.20 1.10
1.20 1.65 1.55 1.30 1.20 1.10
1.20 1.75 1.55 1.30 1.20 1.10

........ 1.85 ..ot 1.30 1.20 | .......

Datly discharge, in second-feet,

Day. Mar. Apr. | May. | June, | July. | Aug. | Sept.
1.. 10 13 21 100 44 26 18
2 10 13 21 107 42 26 18
3 . 10 13 27 114 42 2 18
4.. . 10 15 36 103 42 26 18
5.. . 10 15 42 100 38 26 18
6 10 15 4 100 34 26 18
7 10 13 42 114 34 23 18
8 10 13 36 114 34 21 18
9 10 13 - 34 100 34 21 18
10.. 10 13 34 100 34 21 18
11.. . 11 13 34 100 34 20 18
12 R 11 13 34 89 34 17 18
13 . 11 15 34 86 34 17 17
14 R 11 13 34 86 34 17 « 16
15.. N 11 13 107 84 34 17 15
16 . 11 13 97 74 34 17 15
17 11 13 80 74 34 19 15
18 11 13 72 74 34 19 15
19 11 13 62 74 34 19 15
20. . . 11 13 62 68 34 19 15
21 11 13 62 62 33 19 15
22 12 13 62 52 30 19 15
23 13 13 62 52 27 19 15
24 13 13 62 52 27 19 15
25. . . 13 2 62 53 27 19 14
26. . 13 24 57 52 27 19 14
27 13 28 52 52 27 19 14
28 13 27 52 47 26 18 13
29 13 21 57 47 26 18 13
30 13 21 68 47 26 18 13
31 - 13 feeeeann. 80 |aeeennnn 26 18 |.eeenes .

Nore.—Daily discharge Mar. 23 to July 27 determined from a rating curve fairly well defined; discharge
July 28 to Sept. 30 determined by indirect method for shifting chann

els; discharge Mar. 1 to 22 estimated.



SUN RIVER BASIN, 81

Monthly discharge of Ford Creek near Augusta, Mont., for 1911.

[Drainage area, 18 square miles.]

’ N
Discharge in second-feet. Run-off.
Month. Depth in Accu-
Per ; +  |racy.
: : inches on | Total in
Maximum. | Minimum. | Mean. sl%l;ﬁam drainage | acre-feet.
. area.

al0 0. 556 0.64 615 | D,

a10 . 556 .58 555 | D.

all.3 .628 .72 695 | C.

15.4 . 856 .96 916 | B.

52.5 2.92 3.37 3,230 | B.

79.2 4.40 4.91 4,710 | B.

32.9 1.83 2.11 2,020 | B.

20.3 1.13 1.30 1,250 | C.

16.0 . 889 .99 9; C.

al3 .722 .83 799 | C.

210 . 556 .62 595 | D.

a8 .444 .51 492 | D,

23.2 1.29 17.54 16,800
e Estimated.

SMITH CREEK NEAR AUGUSTA, MONT.

Location.—At a point 1 mile above J. W. Nixon’s ranch, 16 miles southwest of
Augusta, Mont.

Records available.—April 14, 1906, to December 31, 1911.

Drainage area.—26 square miles. ’

Gage.—Inclined staff fastened to a bowlder on the left bank just above the ford.

Channel.—Shifts during high stages.

Discharge measurements.—Made by wading.

Winter flow.—Open entire year.

Diversions.—The ordinary summer flow of this creek is practically all used for irriga~
tion, but no water is diverted above the gaging station.

Discharge measurements of Smith Creek near Augusta, Mont., in 1911.

Date. Hydrographer. h(gizgﬁ. clgge. Date. Hydrographer. hgiz L ch]gge.
Feet. Sec.t. Feet. | Sec.-ft.
Jan. 16 0.38 9.6 || June 9 1.25 131
Mar. 21 .48 13. 4 24 .90 52
May 20 1.09 97 July 28 56 23
June 7 1.26 135 Oct. 27 44 12.3
7 1.26 127

8173°—wsPp 306—14——6
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Daily gage height, in feet, of Smith Creek near Augusta, Mont., for 1911.
{Mrs. J. W. Nixon, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | *Oot. | Nov. | Dec.
0.5 Q.7 1175 0.8 0.5 0.5 0.8 0.35 0.45
.5 .7 1.8 .8 .5 .5 .65 .55 .45
.5 .7 1.7 .8 .5 .5 7 .55 .45
.5 .8 1.6 .75 .5 .56 .6 .56 .45
.5 .9 1.4 .75 .5 .65 .6 .55 .45
] 1.0 1.3 W7 .5 .65 .6 .55 .4
.5 .95 1.25 W7 .5 .7 .6 .55 .4
.5 .9 1.35 .65 .5 .75 .6 ] .4
.5 .9 1.25 .65 .5 .75 .6 .5 .4
.5 .9 1.2 .65 ] .75 -6 .5 .4
0.3 .5 .9 1.2 .65 .5 .8 .6 .5 .4
.3 .5 .85 1.15 .65 .5 .8 .6 .5 .35
.3 .5 .9 1.15 .65 .5 .75 .6 .5 .35
.3 .5 .95 1.1 .65 .5 .75 .6 .5 .35
.3 .5 2.4 1.1 .7 .5 .7 .6 .5 .35
.3 .5 1.7 1.0 7 .5 .7 .6 .5 .35
.3 .5 1.45 1.0 .65 .5 .65 .6 .5 .35
.3 .5 1.3 1.0 .65 .5 .65 .6 .5 .35
.4 .5 1.2 1.0 .65 .5 .6 .6 .5 .35
.45 .56 1.1 .9 .65 .5 .8 .6 .5 .35
5 .55 1.1 .9 .65 .5 .6 .6 .5 .35
.5 .6 1.05 .9 .6 .5 .6 .6 .5 .35
.5 .65 1.0 .85 .6 .5 .6 .6 .5 .35
.5 7 10 .9 .6 .5 .6 .6 .5 .35
.5 .7 1.0 .9 .55 .5 .6 .6 .5 .35
.5 .8 1.0 .9 .55 .5 .6 .6 .5 .35
.5 .75 1.0 .85 .55 .5 .6 .6 .5 .35
.5 7 1.1 .86 .55 .5 .6 .6 .5 .35
.5 7 1.1 .85 .5 .5 .6 .6 .5 .35
.5 7 1.15 .8 .5 .5 .6 .55 .5 .35
[ T PO 1.5 ... .5 52 P I ) PR .35
Daily discharge, in second-feet, of Smith Creek near Augusta, Mont., for 1911.
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6 15 34 252 47 15 15 23 19 12
6 15 34 264 47 15 15 28 19 12
6 15 34 239 47 15 15 34 19 12
6 15 47 214 40 15 19 23 19 12
6 15 62 164 40 15 28 23 19 12
6 15 80 141 34 15 28 23 19 9
6 15 71 130 34 15 34 23 19 9
6 15 62 152 28 15 40 23 15 9
6 15 62 130 28 15 40 23 15 9
6 15 62 119 28 15 40 23 15 9
6 15 62 119 28 15 47 23 15 9
6 15 54 108 28 15 47 23 15 7.5
6 15 62 108 28 15 23 15 7.5
6 15 71 98 28 15 40 23 15 7.5
6 15 414 98 34 15 34 23 15 7.5
6 15 239 80 34 15 34 23 15 7.5
6 15 176 80 28 15 28 23 15 7.5
6 15 141 80 28 15 28 23 15 7.5
9 15 119 80 28 15 2 23 15 7.5
12 19 98 62 28 15 23 23 15 7.5
15 19 98 62 28 15 23 23 15 7.5
15 23 89 62 23 15 23 23 15 7.5
15 28 | 80 54 23 15 23 23 15 7.5
15 34 80 62 23 15 23 23 15 7.5
15 34 80 62 19 15 23 23 15 7.5
15 47 80 62 19 15 23 23 15 7.5
15 40 80 54 19 15 23 23 15 7.5
15 34 98 54 19 15 2 23 15 7.5
15 34 98 54 15 15 23 23 15 7.5
15 34 108 47 15 15 23 19 15 7.5
L 189 . ... 15 15 ..., 19 el 7.5

Note.—Daily discharge determined from a rating curve well defined below 165 second-feet. Discharge
estimated Mar. 1 to 10,
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Monthly discharge of Smith Creek near Augusta, Mont., for 1911.

[Drainage area, 26 square miles.]

Discharge in second-feet. Run-off.
Month. ’ per | Depthin vy
Maximum. | Minimum. | Mean. s?nl}la;e Lgfaigsagg 8{2‘!’&&;@
- ares,

a 10.0 0.385 0.44 615 | C
a 8.0 8 .32 444 { D
9.5 365 .42 584 | C
21.0 808 .90 1,250 | B
98.8 3.80 4.38 6,08 | B
110 4.23 47 6,550 | B
28.5 1.10 1.27 1,750 | B
15.0 577 .67 922 | B
28.3 1.09 1.22 1,680 | B
23.3 896 1.03 1,430 [ B
15.9 612 .68 946 | B
8.52 328 .38 524 | B

31.5 1.21 16.43 22, 800

a Estimated.

MARIAS RIVER BASIN.
MARIAS RIVER NEAR SHELBY, MONT.

Location.—At the highway bridge near James A. Johinson’s ranch, 7 miles south of
Shelby, Mont.

Records available.—April 4, 1902, to June 30, 1906; March 21 to December 31, 1911.

Drainage area.—2,610 square miles.

Gages.—A standard chain gage fastened to the up-stream guardrail of the bridge was
read during 1905-6; a Bristol automatic and a staff gage were set when the
station was reestablished in 1911. The new gages are at practically the same
datum as the old gage.

Channel.—Straight for 100 yards above and 200 yards below the station; right bank
sandy, sloping, and liable to overflow; left bank high and protected by sheet
piling and a plank wall. Bed composed of sand and gravel with some cobble-
stones. Liable to shift after freshets. Only one channel at all stages. Current
is of moderate velocity and sets toward the left bank as it rounds a sharp curve
some distance above.

Discharge measurements.—Made from highway bridge, lower chord of thch is
about 15 feet above low water.

Winter flow.—Affected by ice.

Discharge measurements of Marias River near Shelby, Mont., in 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. Sec.-ft. Feet. Sec‘-ft.
Mar. 21 a5.91 1,170 || Aug. 14 | J.C. el 3.59
May 13 . - 5.0 2,260 || Oct. 3 |C.S. 4.42 1, 770
June 28bj..... do ...l 5.08 2,430 18 | B. E.Jones.......... 3.96 1 120

a Jee present. b New chain gage placed same datum as staff but different section.
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Daily gage height, in feet, of Marias River near Sheldy, Mont., for 1911.

[Orin Hughes, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.6 5.5 5.0 3.5 3.1 4.3 3.65 4.1
4.6 6.05 4.81 3.7 3.1 4.4 3.6 4.0
4.8 6.55 4.7 3.8 3.0 4.4 3.6 4.05
5.0 6.7 4.6 3.8 3.8 4.4 3.6 4.05
5.4 6.5 4.5 3.7 4.7 4.3 3.55 3.95
5.8 6.2 4.4 3.6 6.5 4.2 3.55 3.95
5.75 5.95 4.3 3.7 6.1 4.1 3.4 3.9
5.6 5.95 4.2 3.7 5.4 4.1 3.3 3.95
5.6 5.9 4.2 3.9 5.1 4.1 2.9 3.95
5.5 5.7 4.1 3.8 ecanenns 4.0 2.7 leceevnns
5.3 5.7 4.0 3.9 5.0 3.9 2.9 lesieennn
5.2 5.75 3.9 3.8 5.1 3.8 3.3 3.8
5.1 5.95 3.8 3 (N R 3.7 3.5 3.8
5.2 5.95 3.8 3.6 5.0 3.7 3.8 3.85
5.4 5.95 3.7 3.6 4.7 3.8 3.8 3.7
6.95 5.9 3.8 3.5 4.5 4.0 3.85 3.7
7.75 5.7 3.8 3.5 4.6 3.9 3.9 3.7
7.25 5.45 3.7 3.4 4.5 3.95 4.1 3.75
6. 65 5.35 3.7 3.4 4.4 3.9 4.2 3.8
6.15 5.25 3.7 3.3 4.3 3.9 4.3 3.9
5.7 5.2 3.7 3.3 4.2 3.85 3.85
5.7 5.35 3.7 3.2 4.3 3.85 3.8
5.6 5.85 {eeuean.. 3.3 leeeannes 3.8 3.9
5.55 6.1 3.6 3.4 )ccaee 3.8 3.85
5.55 6.7 3.6 3.3 |eeneannn 3.75 3.8
5.45 6.35 3.5 3.8 |eaneeeed 3.7 3.7
5.3 5.65 3.5 3.4 .4 3.6 3.7
5.2 5.1 3.4 3.4 4.5 3.6
5.15 3.4 8.3 4.4 3.7
5.15 . 3.4 3.2 4.4 3.7
5.25 3.4 3.2 ... 3.65

Nore.—@age heights Nov. 12 to 30 distorted by ice.
Daily discharge, in second-feet, of Marias River near Shelby, Mont., for 1911.

Day. - Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
2,310 750 480 | 1,500 870
2,070 910 480 | 1,610 830
1,950 | 1,000 480 | 1,610 830
1,830 | 1,000 | 1,600 | 1,610 830
1,720 910 | 1,950 | 1,500 790
1,610 830 1 4,360 | 1,390 790
1,500 910 | 3,800 1,290 680
1,390 910 | 2,830 | 1,290 610
1,300 | 1,090 | 2,440 | 1,290 380
1,200 | 1,000 { 2,380 | 1,190 300
1,190 | 1,090 | 2,310 | 1,090 380
1,090 | 1,000 | 2,440 { 1,000 370
1,000 910 ( 2,380 910 360
1,000 830 | 2,310 910 350
910 830 | 1,950 | 1,000 340
1,000 750 | 1,720 | 1,190 330
1;000 750 1 1,830 | 1,090 320
910 680 | 1,720 [ 1,140 310
910 680 | 1,610 | 1,090 300
910 610 ,500 | 1,090 290
910 610 | 1,390 | 1,040 280
910 540 ] 1,500 | 1,040 270
870 610 | 1,520 | 1,000 260
830 680 | 1,548 | 1,000 250
830 610 | 1,570 955 250
750 610 | 1,590 910 250
750 680 | 1,610 830 250
680 630 | 1,720 830 250
680 610 { 1,610 910 250
680 540 | 1,610 910 250
680 540 |oa.oenns 870 luueeen..

Nore.—Daily discharge determined from a rating curve well defined between 750 and 2,960 second-feet.
Discharge estimated Nov. 12 to 30 and for days for which gage heights are’missing.
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Monthly discharge of Marias River near Shelby, Ment., for 1911,
[Drainage area, 2,610 square miles.]

Discharge in second-feet. Run-off,

N Accu-
Depth in
incheson | Totalin {™V:
drainage | acre-feet.

Month.
Maximum. | Minimum. | Mean. | square

SOrrrEEr

a Estimated.
TWO MEDICINE RIVER AT FAMILY, MONT.

Location.—In the NE. 1 NE. {sec. 2, T. 31 N, R. 9 W, at the Holy Family Mission,
16 miles southeast of Browning, Mont., and about 6 miles above the mouth of
Badger Creek, the nearest tributary.

Records available.—April, 1907, to December 31, 1911.

Drainage area.—368 square miles.

Gage.—Standard chain on the east bank of the stream directly back of the Mission
buildings; datum of gage was lowered 0.95 foot July 21, 1908.

Channel.—Gravel.

Discharge measurements.—Low-water measurements made by wading at section
near the gage; high-water measurements must be made from the old wagon bridge
about 3 miles above the Mission.

Winter flow.—Affected by ice.-

Diversions and storage.—Water is diverted at a point about 2 miles above the
gage by a ditch which supplies water for about 100 acres of land on the farm at the
Holy Family Mission. The United States Reclamation Service has under con-
struction a project which will use about 200 second-feet of water for irrigating land
north of the stream for the Blackfeet Indians. The water will be diverted near
the mouth of Little Badger Creek, a small tributary entering from the south above
the station. A storage reservoir will be built at Two Medicine Lake near the
headwaters of the stream to augment the low-water flow.

Accuracy.—Results at this station are good except during the winter months.

Discharge measurements of Two Medicine River at Family, Mont., in 1911.

Date. Hydrographer. hg’i%g&' ch];:'sg-e. Date. Hydrographer. hgiag%%. ch];ge.
Feel. Sec.-ft. Feet. | Sec.-ft.
Jan. 1o| B.E, Jones........... 4.32 53 || June 12 | B. E. Jones.......... 3.9 1,400
Mar. 16 |..... {5 S 1.56 72 || July 14 | W. A. Lamb......... 2.25
May 11 ... doolllllI 363 1,170

a Ice at gage.
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Daily gage height, in feet, of Two Medicine River at Fomily, Mont., for 1911.

[Walter Owens, observer.]
Day. Mar. Apr. | May. | June. | July. | Aug. | Sept. Oct. | Nov.
2.3 3.2 3.8 2.95 1.9 1.7 2.5 1.8
2.2 3.4 4.3 2.85 1.85 1.65 2.5 1.8
2.1 3.6 4.5 2.8 1.9 1.6 2.55 1.8
2.0 3.8 4.5 2.75 1.85 3.4 2.5 1.8
1.9 4.3 4.2 2.7 1.85 3.6 2.4 1.75
........ 1.9 4.6 4.0 2.75 1.9 3.3 2.35 1.7
........ 1.95 3.9 4.0 2.65 1.95 3.15 2.3 1.75
2.5 2.0 4.0 3.9 2.6 1.95 3.0 2.25 1.8
L3 2.05 4.2 3.7 2.6 2.0 3.05 2.2 1.75
1.4 2.25 3.6 3.7 2.5 2.1 3.1 2.15 1.75
1.9 2.2 3.45 3.8 2.4 2.0 3.2 2.15 1.8
2.3 2.1 3.5 4.0 2.35 1.95 3.15 2.2 .-
1.45 2.1 3.6 3.9 2.3 1.95 3.1 2.35
1.5 2.0 3.7 4.0 2.25 1.95 3.0 2.25
1.5 2.0 3.6 3.9 2.25 19 2.9 2.2
1.6 2.2 6.8 3.8 2.2 1.85 2.95 2.2
1.6 2.55 5.2 3.8 2.25 1.85 2.8 2.2 |.
1.6 2.75 4.6 3.5 2.25 1.8 2.65 2.15
1.7 2.7 4.3 3.5 2.2 1.8 2.55 2.1
1.8 3.1 4.0 3.45 2.15 1.85 2.45 2.0
2.0 3.6 3.7 3.35 2.15 1.8 2.45 1.95
2.2 3.8 3.8 3.4 2.1 1.8 2.6 1.95
2.35 3.6 3.6 3.36 2.05 1.75 2.6 2.0
2.6 3.4 3.5 3.45 1.9 1.75 2.65 2.05
2.6 3.9 3.3 3.8 2.0 1.8 2.7 2.0
2.25 4.2 3.3 3.3 1.95 1.8 2.75 1.95
2.2 4.2 3.2 3.25 1.95 1.8 2.8 1.9
2.0 3.5 3.3 3.2 1.8 1.75 2.65 1.85
2.05 3.3 3.2 3.05 1.9 1.7 2.55 1.85 |.
2.25 3.15 3.3 3.05 1.85 1.6 2.5 1.9 .
2 N PO 3.85 [eeiennnn 1.95 L7 Jeeeeanes 1.85

Nore.—Gage heights distorted by ice Mar. 8 to 12.
Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for 1911.

Day. Mar, Apr. | May. | June. | July. | Aug. |{ Sept. | Oct. | Nov.
50 325 855 1 1,320 988 167 107 425 135
50 280 | 1,000 ] 1,770 625 151 96 425 135
51 240 [ 1,150 | 1,950 595 167 84 452 135
51 202 | 1,320 1,950 565 151 ] 1,000 425 135
52 167 | 1,770 | 1,680 535 151§ 1,150 375 121
52 167 | 2,040 { 1,490 565 167 925
53 184 | 1,400} 1,490 508 184 820
54 2021 1,490} 1,400 480 184 720
55 221 1,680 | 1,230 480 202 752
56 302 1,150 | 1,230 425 240 785
57 280 | 1,040 | 1,320 375 202 855
58 240 | 1,080 | 1,490 350 184 820
58 240 | 1,150 | 1,400 325 184 785
65 2021 1,230 | 1,490 302 184 720
65 202 1,150 | 1,400 302 167 655
84 280 | 4,140 { 1,320 280 151 688
84 452 | 2,620 1 1,320 302 | 151 595
84 565 | 2,040 [ 1,080 302 135 508

107 535 | 1,770 | 1,080 280 135 452
135 785 | 1,490 | 1,040 260 151 400
2021 1,150 { 1,230 962 260 135 400
280 | 1,320 1,320 1,000 240 135 480
350 1,150 | 1,150 962 221 121 480
480} 1,000} 1,080 ] 1,040 167 121 508
480 | 1,400 925 | 1,320 202 135 535
302 1,680 925 925 184 135 565
280 | 1,680 855 890 184 135 595
2021 1,080 926 855 135 121 508
221 925 855 752 167 107 452
302 820 925 752 151 84 425
325 |.oeeen-. 962 leeennnnn 184 107 [eeuennnn

NOTE.—Daily discharge determined from a well-defined rating curve. Discharges Mar. 1 to 12 estimated.
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Monthly discharge of Two Medicine River at Family, Mont., for 1911.

[Drainage area, 368 square miles.]

Discharge in second-feet. Run-off.
Month. Depth in Accu-
Per z N racy.
Maximum. | Minimum. | Mean. sgﬁ]aere lgfaiflsagen ;gg%el?
g area.
50 0.136 0.16 3,070 | C.
50 .136 .14 2,7807 C.
153 . 416 .48 9,410 | B.
609 1.65 1.84 36,200 | A.
1,380 3.75 4.32 84,800 | B.
1,260 3.42 3.82 A.
3 . 959 1.11 21,700 | A.
153 416 .48 9,410 | A.
596 1.62 1.81 35,500 | A.
268 728 .84 16,500 | A.
120 326 .36 7,140 | C.
90 244 .28 5,530 | D.
2| 115 15.64 | 307,000

NoTE.—Means for January, February, and December, estimated; mean for period Nov. 12-30 estimated
at 115 second-feet.

BADGER CREEK NEAR FAMILY, MONT.

Location.—In the NE. % sec. 19, T. 31 N., R. 8 W_, near theroad crossing, 4 miles east
of Family, Mont.

Records available.—April 20, 1907, to December 31, 1911.

Drainage area.—224 square miles.

Gage.—Chain. The original staff gage established April 20, 1907, and bench marks
were washed out in~June, 1908, and a new gage was established July 22, 1908,
about 400 feet farther upstream and at a different datum; as the bench mark was
also destroyed the relation between the two gages could not be determined. The
gage was again washed out on May 25, 1909, and was reset at a different datum
and 400 feet below the old Piegan Mission crossing.

Channel.—Two channels at both medium and low stages; at high stages the stream
flows in several channels.

Discharge measurements.—High-water measurements made from a cable 4 miles
above the gage; low-water measurements can be made by wading at the ford
above the gage.

Diversions.—The United States Reclamation Service proposes to divert the natural
flow of Badger Creek to irrigate land in the eastern part of the Blackfeet Indian
Reservation north of Birch Creek.

Accuracy.—High-water measurements are only fair; low-water records are, however,
good.

Discharge measurements of Badger Creek near Family, Mont., in 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. heig%t‘ charge. Date. Hydrographer. height. | charge.
Feet. | Secft. Feet. | Sec.ft
Jan. 1laf B.E, Jones.......... 3.8 30 4.7 557
Mar. 164 .- 5.52 73 4.24 269
May 11 4.80 576 3.86 146
June 11 5.07 809 4.47 368

aTce measurement.
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Daily gage height, in feet, of Badger Cresk near Family, Mont., for 1911.
[Oliver J. Racine, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov
3.85 4,55 5.2 |oee.o... 4.1 3.9 4.7 4.2
3.85 4.7 5.35 4.7 4.1 3.95 4.7 4.2
3.85 4.75 - T PO 4.1 4.0 4.7 4.2
3.85 4.85 53 ... 4.15 4.3 4.6 4.2
3.85 4.85 5.15 4.55 |oeeuenns 4.95 4.6 4.2
3.8 4.95 5.1 4.5 4.1 4.85 4.6 4.2
3.75 5.0 5.15 4.5 4.1 4.85 4.6 4.25
8.75 5.0 5.1 4.45 4.1 4.85 4.5 4.3
3.75 5.0 5.1 4.4 4.1 4.85 4.45 4.3
3.8 4.85 5.1 4.35 4.1 4.85 4.4 4.4
3.9 4.8 5.15 4.4 4,1 4.9 4.45 4.4
3.9 4.8 5.1 4.4 4.1 4.85 4.5
3.85 4.85 5.15 4.35 4.1 4.9 4.6
3.85 4.9 5.2 4.3 4.1 4.85 1.6
3.85 5.1 5.05 4.3 4.05 4.8 4.5
3.9 5.35 5.0 4.25 4.05 4.75 4.5
3.95 5.25 4.95 4.25 4.0 4.7 4.25
4.0 5.15 4.9 4,25 3.95 4.65 4.3
4.15 5.0 4.85 4.2 3.9 4.6 4.4
4.25 4.95 4.85 4.2 3.95 4.65 4.4
4.5 4,95 4.8 4.2 3.9 4.7 4,4
4,55 5.0 4.8 4.2 3.9 4.7 4.4
4.7 5.0 4.85 4.15 3.9 4.7 4.35
4.7 4.95 5.0 4.15 3.9 4.7 4.3
4.75 4.85 4.95 4.1 3.9 4.65 4.3
4,9 4.8 4.9 4.1 3.9 4.65 4.2
4.85 4.75 4.85 4.05 3.9 4.65 4.2
4.75 4.7 4.8 4.05 3.9 4.65 4.2
4.65 4.65 4,75 4.05 3.9 4.65 4.2
4.55 4.7 4.8 4.05 3.9 4.7 4.2

........ 4.95 [........ 4.1 3.9 l........| 4.2

Nore.—Gage heights distorted by ice Mar. 19 to 31 and Nov. 7to 11 _
Daily discharge, in second-feet, of Badger Creek near Family, Mont., for 1911.

May. | June. | July. | Aug. | Sept. | Oct.
412 905 532 215 | - 160 *500
500 | 1,060 500 215 172 500
532 1 1,120 470 215 185 500
600 | 1,010 440 232 290 440
600 855 412 224 675 440
675 805 385 215 600 440
715 855 386 215 600 440
715 805 360 215 600 385
715 805 335 215 600 360
600 805 312 215 600
566 855 335 215 635 360
565 805 335 215 600 385

312 215 636 440
635 905 290 215 600 440
805 760 290 200 565 385

1,060 715 270 532 385
958 675 270 185 500 270
855 635 270 172 470 <290
715 600 250 160 440 335
675 600 250 172 470 335
675 565 250 160 500 335
715 565 250 160 500
715 232 160 500 312
675 715 232 160 500 290
600 675 215 160 470 290
565 635 215 160 470
532 600 200 160 470 20
500 565 200 160 470 250
470 532 200 160 470 250
532 565 200 160 500 250
675 |.een.... 215 160 [........ 250

NortE.—Daily di ge determined from a rating curve well defined between 140 and 900 second-feet.

Discharges estimated Mar. 1 to 31.
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Monthly discharge of Badger Cresk near Family, Mont., for 1911,

[Drainage area, 224 square miles.}
Discharge in second-feet. Run-off.
Month. Depth in Accu-
Per : racy.
Maximum. | Minimum. | Mean, | square | C1% 0% aq;‘r’etf}leehtl
mile. pero
0.134 0.15 1,840 D.
112 .12 1,390 | D.
.41 4,860 | C.
1.22 1.36 16,200 | B.
2.90 3.34 40,000 | B.
3.34 3.72 44,500 | B.
1.36 1.57 18,700 | B.
848 .98 11,700 | B.
2.20 2.46 29,300 | B.
.59 1.83 21,900 | B.
781 .87 3 D.
.335 .39 4,610 D.
1.27 17.22 205, 000

e Estinated.
CUTBANK CREEK AT CUTBANK, MONT.

Location.—In the SW.3 SW.} sec. 1, T. 33 N., R. 6 W ., half a mile west of Cutbank,
at the Great Northern Railway bridge, and 12 miles above the mouth of Two
Medicine River. /

Records available.—August 4, 1905, to December 31, 1911.

Drainage area.—971 square miles.

Gage.—Chain on left bank; moved upstream 200 yards August 31, 1911. New datum,

Channel.—Gravel; shifts in flood.

Discharge measurements.—At high stages made from a cable 100 yards below the
gage; low-stage measurements made by wading.

Winter flow.—Affected by ice.

Diversions.—The intake of the Great Northern Railway’s pumping station is located
100 feet below the gage; the average quantity pumped is about:14,000 gallons
an hour for 18 hours a day, equivalent to a continuous flow of 0.4 second-foot

Accuraey.—Results as a whole are good.

Discharge measurements of Cutbank Creek at Cutbank, Mont., in 1911.

G Dis- Gage Dis-
Date. Hydrographer. h’ﬁ charge, || Date- Hydrographer. height. | charge.
Feet, | Sect. Feet. | Sect
® 15.6 | Aug 3 3.52
3.33 56 Aug 310 4.15 59
3.65 337 Sept. 24 4.78 279
3.65 342 QOct. 17 4,41 122
4.00 709 Dec. 10 24,75 64

2 Jce. b New gage established; new datum.
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Daily gage height, in feet, of Cutbank Creek at Cutbank, Mont., for 1911.
{Chas. Ferres, observer.]

May. | June. | July. | Aug. | Sept.
3.51 3.76 3.94 3.30 4.15
3.54 3.96 3.82 3.27 4.12
3.54 4.15 3.74 3.42 4.12
3.66 4.20 3.66 3.37 4.38
3.56 4.15 3.64 3.34 5.25
3.66 3.98 3.64 3.34 5.565
3.86 3.88 3.59 3.47 5.55 .
3.81 3.94 3.59 3.44 5.20 .
3.71 3.96 3.56 3.47 4.95 4.45
3.76 3.86 3.52 3.47 4.82 4.45
3.66 3.86 3.46 3.47 4.80 4.45
3.66 3.96 3.44 3.47 4,78 4.42
3.66 4.00 3.44 3.4 4.80 4.40
3.7 3.97 3.44 3.32 4.80 4.40|.
3.86 3.95 3.36 3.32 4.80 4.40
4.45 3.95 3.38 3.30 4,78 4,40
4.70 3.85 3.43 3.23 4,72 4.40
4.35 3.83 3.48 3,21 4.70 4.40
4.10 3.80 3.51 3.19 4.62 4.40
3.94 3.75 3.41 3.16 4,60 4.40
3.86 3.75 3.36 3.11 4,60 4.38
3.81 3.85 3.33 3.11 4.60 4.35 1.
3.86 3.85 3.33 3.13 4.70 4.35
3.81 4.15 3.33 3.11 4.95 4.42
3.76 5.35 3.31 3.11 4,80 4.48
3.76 4.30 3.28 3.13 4,75 4.40
3.76 4.00 3.23 3.16 4.795 4.50f.
3.74 4.30 3.23 3.16 4.70 4.52
3.68 3.96 3.23 3.11 4.68 4.40
3.66 3.86 3.23 3.09 4.60 4.38
3.64 |.eaunno. 3.26 3.03 [cenunnns 4.30

Nore.—Gage heights distorted by ice Nov. 1 to 7.
Daily discharge in second-feet of Cutbank Creek at Cutbank, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
630 120 58 182
488 110 52 171
402 170 52 190
326 148 112 182
309 136 621 160
309 136 949 152
268 195 949 152
268 180 572 152
249 195 379 135
223 195 298 135
190 195 286 135
180 195 276 126
180 160 286 118
180 128 286 118
144 128 286 118
152 120 276 118
175 98 244 118
200 91 234 118
216 86 199 118
165 78 190 118
140 66 190 112
132 66 190 104
132 70 234 104
132 66 260 125
124 66 286 145
114 70 260 118
98 78 260 152
98 78 234 160
98 66 225 118
98 61 190 112
104 50 fenenn... 20

Nore.—Daily discharge determined as follows: Indirect method for shifting channel used to May 12;
May 13 to Aug. 31,from a fairly well-defined curve; Sept. 1 to Nov. 7 (new location), from a poorly defined
curve.
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Monthly discharge of Cutbank Creek at Cutbank, Mont., for 1911.

[Drainage area, 971 square miles.]

Discharge in second-feet. Run-off.
Month, Depth in Accu-
Per ; racy.
Maximum. | Minimum. | Mean. | square i(’lll‘f o o ;‘)g;%entl v
mile. oo, )
16.0 0.016 0.02 984 | D.
16.0 016 .02 889 | D.
231 238 .27 14,200 | C.
222 228 .25 13,200 | C.
513 528 .61 31,500 | C.
728 750 .84 43,300 | C.
210 216 .25 12,900 | B.
116 119 1 7,130 | B.
298 307 .34 17,700 | C.
134 138 .16 8,240 1 C.
75 77 .09 4,460 | D.
50 052 .06 3,070 | D.
Theyear............. | 2,680 |.. ..ol 218 .224 3.05 158,000

Nore.—Means for January, February, November and December estimated; mean for period Mar. 1 to
16 estimated at 75 second-feet.

BIRCH CREEK NEAR DUPUYER, MONT.

Location.—In sec. 28, T. 29 N., R. 8 W., at Shield’s ranch, 12 miles northwest of
Dupuyer, Mont., and about 25 miles above the junction of Birch Creek with Two
Medicine River.

Records available.—July 25, 1907, to December 31, 1911.

Drainage area.—155 square miles.

Gage.—A temporary staff gage was put in July 23, 1908, about 200 feet below the site
of the original gage, which had been washed out by the high water of June, 1908.
The temporary gage was used until October 1, 1908, when a permanent chain gage
was installed at a point about one-fourth mile farther upstream.

Channel.—Shifts at high stages.

Discharge measurements.—Made from a car and cable three-fourths mile below
the gage. At low stages measurements are made by wading just below the cable
section.

Winter flow.—Affected by ice.

Diversions.—A number of ditches divert water for irrigation. The largest of these,
owned by the Conrad Investment Co., diverts water about half a mile below the
station.

Discharge measurements of Birch Creek near Dupuyer, Mont., in 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. l?ate. Hydrographer. height. | charge.
Feet. Sec.fi. Feet. Sec.~ft.
Feb. 23 | C. S. Heidel.......... (o 36 {| Aug. 5 | R. Richards......... 4.70 148
Mar. 18|..... [ 1 T (e 52 || Oct. 6 | Heideland Templeton, 5,02 228
May 121..... [0 5.33 299 || Oct. 10 | C. 8. Heidel.......... 4.96 201
June 27 |..... {6 1 T 5.57 425 || Dee. 1 | R. M. Templeton.... 4.68 142

e Ice measurement. Not made at regular section.



92 SURFACE WATER SUPPLY, 1911, PART VI

Daily gage height, in feet, of Birch Creek near Dupuyer, Mont., jor 1911.
[L. G. Kepple, observer.]

May. | June. | July. | Aug. | Sept. [ Oct. | Nov Dec.
4.95 5.90 5.40 4.65 4.45 5.10 4.70 4.70
4.95 6.35 5.25 4.80 4.45 5,10 (- 4.70{........
5.05 6.25 5.25 4.70 4.45 5.05 4.65 4.55
5.25 6.15 5.10 4.80 4.45 5.05 4.65 4.50
5.60 5.85 5.05 4.70 4.50 5.10 4.70 4.60
5.85 5.70 5.05 4.70 4.75 5.10 4.65 4.55 .
5.60 5.75 5.10 4.70 5.50 5.00 4.65 4.55
5.55 5.85 5.70 4.70 5.55 5.00 4.60 4.55
5.50 5.85 5.55 4.75 5.65 5.00 4.50 4.50
5.50 5.85 5.20 4.70 5.70 5.00 4.45 4.60
5.40 5.73 4.95 4.70 5.85 5.00 4.35 4.55
5.35 5.75 4,80 4.65 5.90 5.10 4.30 4.55
5.35 5.60 4.80 4.60 5.85 5.10 4.30 4.55
5.25 5.75 4.80 4.60 5.65 5.00 5.05 4.55
'5.85 5.70 4.80 4.60 5.55 4.95 5.05 4.60
6.4 5.70 4.80 4,60 5.45 4.95 5.00 4.60
6.2 5.70 4.75 4.60 5.40 4.95 5.10 4.60
6.1 5.55 4.95 4.60 5.35 4.95 5.15 4.30
5.90 5.25 4.90 4.60 5.25 4.90 5.20 4.30
5.75 5.10 4.85 4.60 5.30 4.90 4.70 4.65
5.70 faeeuunn. 4.80 4.55 5.25 4.85 4,65 4.60
5.60 [........ 4.80 4.60 5.20 4.85 4.60 4.60°
5.60 . ...... 4.90 4.55 5.20 4.90 4,60 4.65
5.55 [.oeeenn. 4,85 4.55 5.20 4.95 4.60 |- 4.65
5.85 oo 4.75 4.55 5.20 4.80 4.60 4.25
5.50 5.55 4.75 4.55 5.15 4.95 4.60 5.00
5.35 5.55 4.70 4.55 5.20 4.70 4.60 5.00
5.25 5.55 4.70 4.50 5.15 4.70 4.60 5.00
5.35 5.50 4.70 4.50 5.15 4.70 4.60 5.25
5.40 50 4.70 4.50 5.15 4.70 4.60 5.20
5,70 |ewuannn 4.70 4,45 ........ 4.70 |........ 5.55

NoTte.—Gage heights distorted by ice Nov. 14 to 19 and Deec. 17 to 31.
Daily discharge, in second-feet, of Birch Creek near Dupuyer, Mont., for 1911.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
101 202 533 338 140 109 240 148 148
101 202 728 286 168 109 240 148 134

92 227 683 286 148 109 227 140 124
92 286 640 240 168 109 227 140 116
92 413 512 227 148 116 240 148 131
92 512 452 227 148 158 240 140 124
92 413 472 240 148 375 214 140 124
101 394 512 452 148 394 214 131 124
101 375 512 394 158 432 214 118 116
101 375 512 270 148 452 | 214 109 131
338 472 202 148 512 214 96 124

320 472 168 140 533 240 89 124

320 413 168 131 512 240 89 124

286 472 168 131 432 214 98 124

512 452 168 131 394 202 106 131

750 452 168 131 356 202 115 131

661 452 158 131 338 202 123 131

618 394 202 131 320 202 132 120

533 286 190 131 286 190 140 120

472 240 179 131 303 190 148 120

452 271 168 124 286 179 140 110

413 299 168 131 270 179 131 110

413 327 190 124 270 190 131 110

394 355 179 124 270 202 131 110

394 375 158 124 270 168 131 110

375 394 158 124 255 202 131 100

320 394 148 124 270 148 131 100

286 394 148 116 255 148 131 100

320 375 148 116 255 148 131 100

338 375 148 116 255 148 131 100

452 |oooal.o. 148 109 ........ 148 f........ 100

Note.—Daily discharge determined from a rating curve fairly well defined below 500 second-feet; dis-
charge interpolated June 21 to 25, Nov. 14 to 19, and Dec. 2; discharge estimated Dec. 17 to 31.
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Monthly discharge of Birch Creck near Dupuyer, Mont., for 1911.

[Drainage area, 155 square miles. ]
Discharge in second-feet. Run-off.
Month, Per Depth in Total in ?accc;’:-
: : inches on ota, *
Maximum. | Minimum,. | Mean. s%e drainage | acre-feet.
. area

a 50 0.323 0.37 3,070 | D.
a35 .226 .24 1,940 | C.
a 55 .355 .41 3, C.
159 1.03 1.15 9,460 | B.
399 2.57 2.96 24,500 | B,
440 2.84 3.17 26,200 | B.
209 1.35 1.56 12,900 | B.
135 .871 1.00 8,300 | B.

1.94 2.16 17,900 | B.
201 1.30 1.50 12,400 | B.
127 .819 .91 7,560 | B,
105 677 .78 6,460 | C.
186 1.20 16.21 134,000

e Estimated.

DUPUYER CREEK AT DUPUYER. MONT.

Location.—In SW. 1 SW. 1 sec. 10, T. 28 N., R. 7 W., at the highway bridge in the
town of Dupuyer, Mont.

Records available.—April 15, 1908, to December 31, 1911.

Drainage area.—Not measured .

Gage.—The original staff gage was nailed to the cribbing under the east end of the
highway bridge. The gage was washed out July 28, 1909, and was replaced
September 20, 1909, gage readings being reduced to the original datum. In the
spring of 1909 a breakwater was constructed on the left (west) bank which deflected
the water to the opposite site. A new gage was installed April 25, 1910, at the
same site and the original datum, but owing to changes in the channel, the gage
records for 1910 and 1911 are not directly comparable with those for earlier years.

Channel.—Shifts at high stages.

Discharge measurements.—Made from downstream side of highway bridge at
high stages; low-stage measurements are made by wading.

Winter flow.—Affected by ice. .

Accuracy.—Frequent measurements are necessary at thigstation to insure good results
as conditions in the channel are unfavorable.

Discharge measurements of Dupuyer Creek at Dupuyer, Mont., in 1911.

Date. Hydrographer. hg' © c}.gi'sg-e. Date. Hydrographer, hgrig e Ch]})l:‘sg-e
Feet. | Sec.-ft.
Oct. 6 | Heidel and Temple- .
L 7v) 1 S 1.5 88
10| C. 8. Heldel .......... 1.45 75
Dec. 1| R. M. Templeton....| ¢2.6 55

e Ice conditions.
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Daily gage height, in feet, of Dupuyer Creek at Dupuyer, Mont., for 1911,
{John Pfeiffer, observer.]
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NotE.—Gage heights, Nov. 7 to Dec. 31, distorted by ice.

Daily discharge, tn second-feet, of

Dupuyer Creek at Dupuyer,

Day. Apr, | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
33 83 97 54 42 86 54
33 105 86 108 42 86 54
43 130 86 86 42 86 54
43 128 68 63 150 86 54
43 102 68 86 234 86 54
43 101 68 86 234
43 101 86 86 234
42 79 68 86 234
42 186 68 86 234
42 185 68 68 199
42 152 68 68 199-
42 183 54 68 199
42 150 54 68 199
42 121 54 68 199
68 120 54 54 166
68 9% 54 54 135
87 95 54 42 135
110 118 68 42 108
136 93 68 42 108
136 92 54 42 108
110 92 54 42 108
110 72 54 42 108
135 90 54 42 108
135 112 54 42 108
134 11 54 42 108
134 110 54 42 108
i 107 108 42 42 108
i 84 108 42 42 108
| 83 108 42 42 86
! 106 108 42 42 86
| 83 |........ 42 2.

Note.—Daily discharge determined as follows: Apr. 1 to May 5, from rating curve fairly well defined;
June 27 to Nov. 11, from curve fairly well defined between 5 and 100 second-feet. Indirect method for

shifting channels used May 6 to June 26,
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Monthly discharge of Dupuyer Creek at Dupuyer, Mont., for 1911.

Dischar: d-feet.
ge in secon: Runoft |,
Month. (total in
ini acre-fest). |T26Y"
Maximum.| Minimum, | Mean. .
January . al0 615 | D.
February aj 278 | D.
March. .. @20 1,230 | D.
April.. 35.4 2,110 | C.
By e e e emeamm e aan 77.5 4,770 | C.
June......oiii 115 6,840 | C.
July.ooooiee L 60.6 3,730 | B.
AUBUSE . - oot 58.9 3,620 | B.
September. ... 141 8,390 | B.
CEODRT . . -« v eeeenenacn e ceeeneanns 70 4,300 | B.
P[] 114 RN RPN PPN a40 2,380 | D.
B 9.T:5T-1 14T ) PN BN @20 1,230 | D.
N T3 T R IR UN Y 54.4 39, 500

e Estimated.
DRY FORK OF MARIAS RIVER NEAR VALIER, MONT.

Location.—In the SW. £ sec. 36, T. 29 N., R. 5 W., about 9 miles southeast of Valier
and 5 miles south of the dam of the Lake Francis Reservoir.

Records available.—March 19, 1911, to December 31, 1911.

Drainage area.—About 120 square miles.

Gages.—Bristol automatic and an inclined staff gage on the left bank. The Bristol
gage has a range of 8 feet.

Channel.—Shifting; bed of stream composed of sand and gravel.

Discharge measurements.—At low and medium stages made by wading; during
high stages it may be necessary to use floats.

Winter flow.—Affected by ice.

Diversions.—Appropriations amounting to nearly 1,200 second-feet have been filed
on Dry Fork and its branches. -

Discharge measurements of Dry Fork of Marias River near Valier, Mont., in 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. | D3te- Mydrographer. height. |charge.
Feet. | Sec.ft. Feet. | Sec.ft.
Mar. 16 a2.60 32 Sept. 7| R.M. Templeton.... 3.30 | 228
19 23,30 | 153 Oct. 5| C.S.Heidel._..._.... 2.60 58
May 11 1.47 0.99 9f..... 0. unann 2.20 17.9
June 27 1.74 9.8 9..... do.....ooiiill. 2.20 18.7
Aug. 5 1.74 10.3 | Nov. 24 | R. M. Templeton....| ©2.50 28.0

aJce present. N b Float measurement.
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Daily gage height, in feet, of Dry Fork of Marias River near Valier, I[anz., Jor 1911,

[W. R. Hunt, observer.]

June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

1.6 0.9 1.15 2.2 2.2 2.2

19 1.7 1.15 2.2 2.2 2.2

1.9 2.75 115 3.2 2.1 2.3

1.5 1.65 2.4 1.6 .3.2 2.1 2.3

L5 1.55 1.9 3.8 2.9 2.4 2.2

1.6 [ 1.4 1.7 4.3 2.4 2.2 2.2

17 13 1.9 3.3 2.2 2.2 2.2

1.9 1.2 2.0 3.8 2.2 2.3 2.2

1.8 1.15 1.9 2.8 2.2 2.1 2.2

1.6 L1 2.0 2.6 ¢ 2.2 2.2 2.2

1.5 1.0 1.9 2.5 2.1 2.2 2.2

1.5 .9 1.8 2.4 2.1 2.2 2.2

1.5 .9 1.6 2.4 2.2 2.3 2.2

1.5 .9 1.55 2.35 2.2 2.2 2.2

1.5 .9 1.5 2.3 2.2 2.2 2.2

15 .9 1.45 2.25 2.2 2.2 2.2

1.5 .9 1.4 2.2 2.2 2.2 2.2

1.5 .9 1.35 2.2 2.1 2.2 2.2

19, .l 3.3 1.4 .9 1.3 2.2 2.1 2.2 2.2
20, e e 3.1 1.3 .9 1.25 2.2 2.2 2.2 2.2
b1 2.6 1.0 .9 1.25 2.2 2.3 2.2 2.3
22 e iiaaians 2.1 1.0 .9 1.25 2.2 2.3 2.2 2.3
b 2.0 1.0 .9 1257 2.3 2.2 2.2 2.3
U 2.4 L0 .9 1.2 2.4 2.1 2.2 2.2
5 S 2.0 2.0 .9 1.2 2.4 2.1 2.3 2.2
. T 2.0 1.8 .9 1.2 2.35] 2.1 2.2 2.2
b/ U 1.8 1.7 .9 1.2 2.3 2.2 2.2 2.2
28, i . 1.8 1.65 .9 1.2 2.3 2.1 2.3 2.1
2 1.8 1.55 .9 1.2 2.2 2.3 2.3 2.1
30, it 1.8 1.5 .9 1.2 2.2 2.2 2.2 2.1
23 S ) I O .9 1.2 |ioaeeenn A1 1) P M

Norte.—Gage heights distorted by ice Mar. 16 to 22 and Nov. 5 to Dec. 30.
Daily discharge, in second-feet, of Dry Fork of Marias River near Valier, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
24 3.8 20 3.8 0.0 0.0 19 19
24 3.8 14 24 8 .0 19 19
23 3.8 8 24 133 .0] 139 12
22 3.8 1.3 5.9 83 3.8| 139 12
21 3.8 1.3 2.6 24 326 a7 12
19 3.8 3.8 .0 8 429 36 12
18 3.8 8 .0 24 230 19 12
16 3.8 24 .0 35 326 19 12
15 3.8 15 .0 24 141 B 12
15 3.8 3.8 .0 35 110 19
8 .9 1.3 0] 24 46 12 19
15 1.0 1.3 .0 15 36 12 19
15 1.0 1.3 .0 3.8 36 19 19
8 50 1.3 .0 2.6 32 19 19
8 366 1.3 .0 1.3 27 19 20
3.8 238 1.3 .0 .61 23 19 20
3.81 110 1.3 .0 .0 19 19 21
3.8 91 1.3 .0 .0 19 12 22
3.8 72 .0 .0 .0 19 12 23
1.3| 53 .0 .0 .0 19 19 24
84 1.3 36 .0 .0 .0 19 27 25
35 2.6 33 .0 .0 .0 19 27 26
35 2.6 31 .0 .0 .0 27 19 27
83 3.8 28 .0 .0 0| 36 12 28
35 3.8 26 35 .0 .0 36 12 25
26, i 35 3.8 24 15 .0 0! 32 12 20
1 15 3.8 35 8 .0 .0 27 19 20
- TR 15 3.8 46 5.9 .0 .0 27 12 15
. T 15 3.8 40 2.6 .0 .0 19 27 15
B0 et ceaaaaa, 15 3.8 33 1.3 .0 .0 19 19 10
b3 D, . b P 27 leeeenn. .0 L1 PO 6.5 |........

No'm.—Daﬂ¥ dischaxﬁedt{é’cjiﬁnmed fr
¢l .

11 to Nov. 30, fairly w

polated on other days for which gage heights are missing.

ischarge estimated Mar. 16 to 22and

ov. 5 to 30.

om two rating curves: Mar. 23 to Sept. 10, well-defined, and Sept.

Discharge inter-
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Monihly discharge of Dry Fork of Marias River near Valier, Mont., for 1911.

Discharge in second-feet.
Run-off |,..,.
Month. (total in racy

Maximum.| Minimum, | Mean, | 8CT¢ feot).
March 16-31. . oottt ie et 153 15.0 55.9 1,770 | C.
7 4o 1 24 1.3 10.0 595 | B.
ay.... 366 0.9 4.5 2,740 | B.
June. 35 0 5.91 352 | B.
July.... 24 0 1.95 120 B.
Al . 133 0 13.6 836 | B.
September 429 0 70.1 4,170 | C.
Oetober..... 139 6.5 28.4 1,750 | C.
November. . . 28 10 18.6 1,110 | D.
December. ...ouuouiiiiai i e 10 615 [ D.

The Period. .. enueenme oo ieie e e e oo 14,100

NoTe.—Mean for December estimated.

TETON RIVER AT STRABANE,! MONT.

Location.—In the SE. { NE. 1 sec. 35, T. 25 N., R 7 W., 1 mile north of Peeble’s
ranch, 16 miles above Chouteau, Mont., at Strabane post office.

Records avaijlable.—November 26, 1904, to December 31, 1906; January 16, 1908,
to December 31, 1911.

Drainage area.—140 square miles.

Gage.—The original gage was spiked to a post on the left bank about 40 feet above the
bend of Kroff’s irrigation ditch. On March 9, 1905, it was moved by the observer
to a point 250 feet upstream to avoid the effect of the dam erected at the head of
the ditch below. On May 8, 1905, the gage was referred to the bench marks and
it was found that the datum had been raised 0.7 foot in moving; the difference
between the level of the water surface at the old site and that at the new was 0.20
foot; on May 8, 1906, the gage was again moved 1} miles upstream to Mr. Bjorn-
stad’s ranch and set at an entirely different datum. The station was discon-
tinued during 1907, and when it was reestablished in 1908 a standard chain gage
was installed on the left bank, On March 23, 1911, a new station was established
one-half mile downstream from old gage.

Channel.—Shifts at high stages; current swift.

Discharge measurements.—At flood stages, made from cable one-fourth mile above
the gage; at low stages, by wading at various sections.

Winter flow.—Not affected by ice.

Diversions and storage.—Practically no water is diverted above the station, but
the ordinary flow below the station is appropriated and used for irrigation. An
irrigation project now being constructed under the Carey Act will store the flood
water of Teton River in the reservoir about 5 miles north of the gaging section.
The capacity of the reservoir is 90,000 acre-feet, and it can be increased to 210,000
acre-feet by raising the top of the dam 20 feet. The reservoir will serve 120,000
acres of land on the north side of the river. The water will be diverted half a
mile above the gage.

Accuracy.—Accurate determination of discharge during high stagesis difficult because
of the shifting channel.

1 Station was described in earlier reports as “Teton River near Belleview, Mont.”” Post office was
moved from Belleview to Strabane in 1910.

8173°—wsp 306—14—-7
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Discharge measurements of Teton River at Strabane, Mont., in 1911.
Hydrographer.

Date.
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MARIAS RIVER BASIN.

Daxly discharge, in second-feet, of Teton River at Strabane, Mont., for 1911.

99

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov. | Dec.
96 315 168 158 80 112 104 66
96 365 168 158 80 112 104 66

104 490 148 158 88 104 112 66
104 620 148 168 96 104 112 60
190 425 139 158 96 104 104 60
237 340 139 148 96 112 104 60
237 315 139 130 104 112 96 60
254 315 139 121 104 121 96 53
237 365 139 112 104 121 88 47
212 365 179 112 112 112 88 47
212 425 179 112 112 112 80 47
201 365 190 96 112 104 80 53
212 315 190 104 121 104 66 60
315 272 179 104 121 104 66 60
490 340 179 96 112 104 60 60
750 315 168 96 112 104 47 53
555 325 158 104 112 104 47 53
425 294 158 104 121 112 53 53
365 272 158 104 121 112 66 53
315 201 148 96 112 112 80 47
315 190 148 96 112 121 80 47
315 201 148 88 121 130 80 47
272 212 139 88 121 130 96 47
204 212 139 88 130 130 104 41
294 224 139 80 121 130 104 41
294 212 130 80 121 130 96 41
294 201 130 73 112 121 80 41
272 194 139 73 112 121 80 41
240 190 139 73 104 121 73 36
224 168 148 80 104 112 73 30
254 |........ 148 -1 R 112 f........ 30

NOTE.—Daily discharge determined from a rating curve fairly well defined below 215 second-feet.

Monthly discharge of Teton River at Strabane, Mont., for 1911.

[Drainage area, 140 square miles.]

Discharge in second-feet. Run-off,
Accu-
Month. - Per Depth in
i i inches on | Total in [T€7:
Maximum. | Minimum.| Mean, S$Jilaem drainage | acre-feet.
: area.
a 35 0.250 0.29 2,150 | D.
a 30 . 214 .22 1,670 | D.
38.4 .274 .32 | 2,360 | C.
April.ecennoiiailL 121 53.6 .383 .43 3,190 | B.
) 750 96 280 2,00 2.31 17,200 | B.
June..... PR 620 168 301 2.15 2. 17,900 { B.
July...... e 190 130 154 1.10 1.27 9,470 | B.
August, ..... 168 73 108 .77 .89 6,640 | B.
September...... 130 80 109 L7790 .87 6,490 | B.
ctober.... 130 104 114 .814 .94 7,010 | B.
November. 112 47 84,0 . 600 .67 5,000 { B.
December. 66 30 50.5 . 361 .42 3,110 | B.
Theyear....c........fueeoo i, 113 . 807 11.03 82,200
a Estimated.

Nore.—Mean discharge fer perio@ Mar. 1 to 22, estimated at 35 second-feet.
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. DEEP CREEK NEAR CHOTEATU, MONT. .

Location.—At Hugh Robinson’s ranch, in the SW.3 NW. {sec.15,T.15 N.,,R.5 W,
5 miles southwest of Choteau, Mont.

Records available.—March 24, 1911, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Standard chain on right bank.

Channel.—Clean and fairly permanent; bed composed of gravel; gravel bar about 50
feet below the gage forms the control.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Diversions.—A few small ditches divert water from the creek

Accuracy.—Records fair.

Discharge measurements of Deep Creek near Choteau, Mont., in 1910—11.

Gage Dis- Gage Dis-
Date. Hydrographer. | pgioht. | charge. || Date: Hydrographer. |y ioht. | charge.
1910. Feet. Sec. -fi Feet. | Secfi.
Qet. 2| U.S8.R.S. Engmeers. 1.10 May 14| B. E. Jones. 5.91 84
d 1.10 25 1 181..... do..... 6.60 259
1.05 24.4 || June 21} W, A, Lamb. 6.10 117
Aug. 7| R.Richards 6.04 %
1911. Oct. 19 | B. E. Jones. 5.70 42
Mar. 24e| J. C. Beebe........... 5.87 76 25| W. A, Lamb. 5.70 42
@ New gage—new datum.
Daily gage height, in feet, of Deep Creek near Choteau, Mont., for 1911.
[Hugh Robinson, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
5.7 5.8 6.1 6.35 5.8 5.6 5.7 5.6
5.7 5.7 6.2 6.15 5.8 5.5 5.75 5.56
5.7 5.7 6.3 6.2 6.0 5.6 5.86 5.55
5.6 5.8 6.4 6.15 6.0 5.8 5.75 5.55
5.6 5.8 6.4 6.0 6.05 6.3 5.8 5.7
5.6 6.0 6.3 6.06 6.3 6.3 5.7 5.75
5.6 6.0 6.3 5.9 6.1 6.3 5.7 5.7
5.7 6.0 6.4 6.0 6.1 6.0 5.7 5.7
5.7 6.0 6.5 6.0 6.06 6.0 5.7 5.9
5.7 6.0 6.3 5.8 5.9 5.85 5.8 6.0
5.7 6.0 6.4 5.8 6.0 5.9 5.65 5.9
5.7 5.9 6.2 5.8 5.8 5.8 5.65
5.7 5.9 6.3 5.8 5.8 5.75 5.65 |.
5.7 5.8 7.0 5.8 5.8 5.75 5.65 |.
5.6 6.6 6.5 5.8 5.8 5.7 5.75
5.6 7.3 6.7 6.4 5.7 5.8 5.6b |.
5.7 6.9 6.3 6.1 5.8 5.7 5.65 |.
5.7 6.6 6.2 6.0 5.65 5.8 5.65
5.7 6.4 6.1 5.9 5.756 5.7 5.656
5.6 6.3 6.1 5.95 5.6 5.8 5.75
5.6 6.3 6.1 5.9 5.7 5.7 5.65
5.7 6.3 6.15 5.8 5.6 5.8 5.65
5.7 6.2 6.2 5.9 5.7 5.7 5.65
5.7 6.3 6.4 5.8 5.6 5.75 5.7 |.
5.8 6.2 6.35 5.8 5.6 5.75 5.75
5.8 6.3 6.2 5.8 5.6 5.76 5.6 |.....ies
5.8 6.4 6.1 5.8 5.7 5.8 5.65 |. .
5.9 6.3 6.15 5.7 5.6 5.7 5.65 -
5.8 6.2 6.05 5.8 5.7 5.7 5.7 -
5.8 6.1 6.2 5.7 5.6 5.7 5.75 |. .
........ 6.1]........1 5.7 56 |........l 5.651........

Nore.—~Gage heights, Nov. 9 to 11, distorted by ice.
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Daily discharge, in second-feet, of Deep Creek near Choteau, Mont., for 1911.

Day. Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov.
1 58 118 176 58 30 43 30
2 43 142 130 58 18 50 24
3 43 162 142 96 30 67 24
4 58 196 130 96 58 50 24
5 58 196 96 107 162 58 43
6 96 162 107 162 162 43
7 96 162 76 118 162 43
8 96 196 96 118 96 43
9 96 227 96 107 96 43
10. 96 162 58 76 67 58
11 96 196 58 96 76 36 {.
12 76 142 58 58 58 36 |.
13 76 162 58 58 50 36
14 58 425 58 58 50 36
15. 260 227 58 58 43 50 |.
16 582 296 196 43 58 36 |.
17 378 162 1184 58 43 36
18 260 142 96 36 58 36
19 196 118 76 50 43 36
20. 162 118 86 30 58 50 |.
21. 162 118 76 43 43 36 {.
22 162 130 58 30 58 36
23. 142 142 76 43 43 36
24. 162 196 58 30 50 43
25 142 176 58 30 50 50
26. 162 142 58 30 50 30
27. 196 118 58 43 58 36
28 162 130 43 30 43 36
29 142 107 58 43 43 43
30. 118 142 43 30 43 50
31 118 |........ 50 30 | annns 36
NorE.—Daily discharge determined from a well-defined curve.
Monthly discharge of Deep Creek near Choteau, Mont., for 1911.
i feet.
Discharge in second-feet. Run-off Ao
. Mongh. (total n racy
Maximum. | Minimum. | Mean. | 2cre-feet).
March 24-31 .. .. e 76 43 51 810 | B.
ATl i 76 30 43.1 2,560 | B.
. 582 43 147 9,040 | B.
June. ¢ i 425 107 170 10,100 | B.
BT 196 43 84.0 5,160 | B.
AUguSt . el 162 30 62.0 3,810 | B.
Beptember. . ... ... iaeaeaaaas 162 18 63.3 3,770 | B.
L1101 1 - o 67 30 4.5 2,610 | B.
G0 T 50 |ieeiinennn 27.7 1,650 | C.
17T 111 1T N S EE a15.0 922 | D.
Theperiod. . ....o.ooiiiiiiiiiiiin e eiiiiece e et 40,400
a Estimated.

NoTE.—Mean discharge for period Nov. 12 to 30 estimated at 25 second-feet.
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MUSSELSHELL RIVER BASIN.

NORTH FORK OF MUSSELSHELL RIVER NEAR DELPINE, MONT.

Location.—In the SE. $ SW. } sec. 35, T. 10 N., R. 9 E,, at a proposed dam site 3
miles above Delpine, Mont., and about 16 miles northeast of Martinsdale, Mont.

Records available.—May 19, 1909, to December 31, 191].

Drainage area.—Not measured.

Gage.—A staff near left bank nailed to foot log which spans the stream; datum
unchanged.

Channel.—Gravel.

Discharge measurements.—Made from foot log or by wading.

Diversions and storage.—Several ditches take water for irrigation. The drainage
area above the station affords an excellent reservoir site; 28,000 acre-feet of water
may be stored with a 130-foot dam at the station.

Discharge measurements of North Fork of Musselshell River near Delpine, Mont.,in 1911.

Date. Hydrographer. hgig : eh]g;sé.e. Date. Hydrographer. hgia , ch]?air;e

Feet. | Sec.ft. . Feet. | Secft.

Feb. 16 Toe..... 7.8 || 7ame 5 | C. 8, Heidel 18| °"%
LA{IPI'. 9 1.76 18.9 d 1.57 9.5
ay & .77 17.9 1.54 7.9

Daily gage height, in feet, of North Fork of Musselshell River near Delpine, Mont.,

Jor 1911.
[Thomas Harbor, observer.]
Day Mar: | Apr. | May. | June. | July. | Aug. | Sept. Oct.

2.05 171 1,97 1.64 1.52 1.43 1.34
1.80 1.72 1.81 1.62 1.66 1.43 1,34
175 1.70 1.77 1.62 1.57 1.43 1.39
1.75 1.70 191 )........ 1,62 1.43 1.39
1.80 1.70 1.89 1.62 1,57 1.41} - 1.39
1.80 171 1.81 1.60 |........ 1.38 1.39
1.70 1.78 1.88 1,57 1.57 1.38 1.39
1.68 1.78 1.96 1.55 1.57 1.38 1.39
1.76 1.80 1,99 1.52 1.55 1.36" 1.39
1.71 1.80 1.83 1.52 1.52 1.33 1.39
1.70 1.75 1.86 1.52 1.53 1.33 1.39
1.73 178 1,82 1.52 1.50 1.33 1.39
1.71 1.76 1.83 1.52 1.50 1.34 1.41
1.70 1.75 1.86 1.47 1.50 1.33 141
1.60 1.90 1.91 1.52 1.48 1.33 1.89

1.60 1.62 1,75 1.88 1.55 1.46 1.33 1.39

1.60 1.65 1.78 1,81 1,57 1.46 1.33 1.39

1.40 1.68 1.76 1.76 1.57 1.43 1.33 1.39

1.85 1.65 1.75 1.77 1.57 1.43 1.33 1.39

2.07 1.68 1.66 1.76 1.57 L43 1.33 1.39

2.15 1.71 1.69 1.69 1.59 1.43 134 |..e.....

2.30 1.74 L7l 1.69 1.57 1.43

2.45 1,71 .71 1.61 1.57 1.43

2.25 1.80 1.91 1.61 1.57 1.44

2.20 1.72 2.09 }........ 1,55 1.45

2.15 1.81 2.04 1.66 1.49 14

1.73 1.90 1.98 1.66 1.49 1.43

1.70 1.74 1.81 1.66 1.52 1.44

1.75 1.72 1.84 1,66 1.52 1.43

2.05 1.70 179 1.69 1.52 1.43

2.10 |.......- L7 |eenennnn 1.52 143
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Daily discharge, in second-feet, of Nort

103

h Fork of Musselshell River near Delpine, Mont.,

Jor 1911,

Day. Mar. | Apr. | May. { June. | July. | Aug. | Sept. | Oct
16 30 12 7.6 5.6 4.1
16 21 11 13 5.6 4.1
15 18 11 9.1 5.6 4.8
15 27 11 11 5.6 4.8
15 25 11 9.1 5.2 4.8
16 21 10 9.1 4.7 4.8
19 25 9.1 9.1~ 4.7 4.8
19 30 8.5 9.1 4.7 4.8
20 31 7.6 8.5 4.4 4.8
20 22 7.6 7.6 4.0 4.8
18 24 7.6 7.9 4.0 4.8
19 21 7.6 7 4.0 4.8
18 22 7.6 7 4.1 5.2
18 24 6.4 7 4.0 5.2
26 27 7.6 6.6 4.0 4.8
18 25 8.5 6.2 4.0 4.8
19 21 9.1 6.2 4.0 4.8
18 18 9.1 5.6 4.0 4.8
18 18 9.1 5.6 4.0 4.8
13 18 9.1 5.6 4.0 4.8
14 14 9.7 5.6 4.1
16 14 9.1 5.6 4.1
16 10 9.1 5.6 4.1
27 10 9.1 5.8 4,1 .

39 12 8.5 6.0 4.1
35 13 6.8 5.8 4.1
31 13 6.8 5.6 4.1
21 13 7.6 5.8 4.1,
22 13 7.6 5.6 4.1
20 14 7.6 5.6 4.1
18 |........ 7.6 5.6 .cca...

NoTE.—Daily discharge determined from a rating carve fairly well defined below 32 second-feet. Dis-
charge interpolated for days for which gage heights are missing.

Monthly discharge of North Fork of Musselshell River near Delpine, Mont., for 1911.

Month.

Discharge in second-feet.

Maximum. | Minimum.

Mean.

Run-off
(total in
acre-feet).

January. ... .. .ol
Februa;
March

by
June.

7,320

NorE.—Means for January, li‘e]m'v.mry6

estimated at 5 second-feet per day, and

November, and December estimated. Discharge Mar. 1 to 15

ct. 21 to 31 at 4.5 second-feet.
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NORTH FORK OF MUSSELSHELL RIVER NEAR MARTINSDALE, MONT,

Location.—In sec. 6, T. 8 N., R. 12 E_, half a mile above the junction of the North
and South Forks, at the ranch of Martin J. Settle, 4 miles north of Martinsdale.

Records available.—May 10, 1907, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Chain attached to left bank just above observer’s private wagon bridge;
datum unchanged.

Channel.—Composed of gravel; may shift somewhat during high-water, as current is
swift.

Discharge measurements.—Made from the private wagon bridge or by wading.

Winter flow.—Affected by ice.

Storage.—Under a Carey Act project the water of the North Fork, which is practically
all appropriated, will be stored at a point about 20 miles above the station and
used to irrigate land between Martinsdale and Harlowton.

Accuracy.—Records obtained during open season are very good.

Discharge measurements of North Fork of Musselshell River near Martinsdale, Mont.,

in 1911.
Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet Sec.-ft. Feet. | Sec.t.
Feb. 17 [ C. 8. Heidel... ...... (o) 18.4 || June 4| C.S.Heidel.......... 4.28 152
Apr. 8|..... % A 3.50 37 || July 28 |...-. A0emrnceeannnn, 3.15 9.4
May 6|[..... [« (T 3.78 74 || Oct. 27 |..... L¢3 TR, 3.66 55

a Ice conditions.

Daily gage height, in feet, of Norih Fork of Musselshell River near Martinsdale, Mont.,
for 1911.

{Martin J. Settle, observer.)

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov.

, 3.6 3.7 4.4 3.45 3.3 3.25 3.35 3.6

3.7 3.7 4.8 3.5 3.45 3.25 3.356 3.6
3.6 3.7 4.5 3.45 3.45 3.3 3.35 3.55
3.6 3.7 4.4 3.4 3.45 3.3 3.35 3.45

3.5 3.8 4.25 3.4 3.65 3.3 3.4 3.4
3.5 3.8 4.15 3.4 3.9 3.3 3.4 3.45
3.5 3.8 4.1 3.35 3.75 3.3 3.35 3.45
3.5 3.8 4.0 3.35 3.55 3.3 3.35 3.45
3.6 3.7 4.0 3.35 3.5 3.3 3.35 3.65

3.65 3.7 3.85 3.3 3.65 3.25 3.35 3.9

3.65 3.6 3.85 3.3 3.5 3.25 3.35 4.2

3.5 3.6 3.8 3.25 3.45 3.25 3.35 3.9
3.5 3.6 3.75 3.2 3.4 3.3, 3.3 3.85

3.5 3.6 3.75 3.5 3.35 3.25 3.35 3.9

3.5 3.7 3.7 3.5 3.4 3.25 3.35 4.5

3.6 4.0 3.85 3.1 3.4 3.25 3.35 4.5
3.65 3.8 3.7 3.25 3.4 3.25 3.35 3.95

3.65 3.8 3.7 3.25 3.35 3.25 3.35{-avunnnn

3.6 3.75 3.65 3.25 3.35 3.3 3.4 |--ei..n

.9 3.6 3.7 3.6 3.15 3.3 3.3 3.4 |........
4.0 3.7 3.65 3.65 3.2 3.3 3.3 3.4 |........
3.9 3.75 3.6 3.7 3.25 3.3 3.3 3.4 Jeoeaa...
3.9 3.7 3.65 3.6 3.25 3.35 3.35 3.4 |coo.....
4.0 3.65 4.0 3.45 3.2 3.356 3.35 3.4 ...
3.8 3.7 4.65 3.4 3.15 3.35 3.35 3.45 |........
3.6 3.7 4.6 3.4 3.15 3.35 3.35 3.55 |eueennnn
3.6 3.8 4.45 3.4 3.15 3.35 3.356 3.55 |-eeunnnn
3.4 3.9 4.3 3.45 3.15 3.3 3.35 3.65 |.oeennnnn
3.0 3.8 4.3 3.5 3.1 3.3 3.35 3.7 leecunens
3.7 3.7 4.3 3.45 3.45 3.3 3.35 3.45 . ......
3.7 ... 4.25 1 ..., 3.3 3.26 ... ..., 3.45 ...

NoOTE.—QGage heights Nav. 9 ta 17 distorted by ice.
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Daily discharge, in second-feet, of North Fork of Musselshell River near Martinsdale, Mont.,

Jor 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
60 173 32 19 16 23 48
60 248 37 32 16 23 48
60 191 32 32 19 23 42
60 173 27 32 19 23 32
74 146 27 54 19 27 27
74 129 27 89 19 27 32
74 121 23 67 19 23 32
74 1056 23 42 19 23 32
60 105 23 37 19 23 [-vemenan
60 82 19 54 16 P« J
48 82 19 37 16
48 74 16 32 16
48 67 12 27 19
48 67 37 23 16
60 60 37 27 16
105 82 7 27 16
74 60 16 27 16
74 60 16 23 16
67 54 16 23 19
60 48 9.5 19 19
54 54 12 19 19
48 60 16 19 19
54 48 16 23 23
105 32 12 23 23
218 27 9.5 23 23
209 27 9.5 23 23
182 27 9.5 23 23
155 32 9.5 19 23
155 37 7 19 23
155 32 32 19 23
146 [........ 19 16 [ceunnnn.

Nore.—Daily discharge determined from a fairly ell defined rating curve.

Monthly discharge of North Fork of Musselshell River near Mariinsdale, Mont., for 1911,

Di -feet.
ischarge in second-feet. Run-off Acen.
Month. (total in racy.
Maximum. | Minimum. | Mean, | 2cTe-feet).
20 1,230 | D.
18 1,000 | D.
105 41.0 2,520 | C.
89 52.2 3,110 | B.
218 89.3 5,490 | B.
248 83.4 4,960 | B.
37 19.6 1,210 | B.
89 30.6 1,880 | B.
23 19.1 1,140 | B.
60 27.9 1,720 | B.
............ 28.1 1,670 | C.
............ 20 1,230 | D
248 | eeen. 37.5 27,200

NoTE.—Means for January, February, and December estimated; mean for period Mar. 1 to 19 estimated
at 25 second-feet; mean for period Nov. 9 to 30 estimated at 25 second-feet.
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MUSSELSHELL RIVER AT HARLOWTON, MONT.

Location.—In sec. 26, T. 8 N., R. 15 E., at the highway bridge 1 mile south of Har-
lowton. Takes place of station formerly maintained at Shawmut.

Records available.—July 11, 1907, to December 31, 1911.

Drainage area.—Not measured.

Gages.—The original gage was destroyed in October, 1908; on April 10, 1909, a tempo-
rary staff gage was installed which read 0.73 foot too high. On May 24, 1909, a
standard chain gage was placed on the upstream side of the new public highway
bridge at a datum 0.52 foot higher than the bench mark and the datum of the
bench mark was raised 0.52 foot. All gage heights for 1909 were corrected to the
new datum.

Channel.—Bed of stream composed of sand and gravel; will probably shift in flood.

Discharge measurements.—Made from bridge or by wading.

Diversions.—A large part of the valley is irrigated and many small ditches take water
from the Musselshell; practically the entire flow of the stream is appropriated. A
minimum discharge of 2 second-feet is recorded during the irrigation season at
this station.

Discharge measurements of Musselshell River at Harlowton, Mont., in 1911.

Date. Hydrographer, hgiz et. chlgisg-e. Date. Hydrographer. hgi et- c]:gisg'e.
. Feet. Sec.ft. . Feet. | Sect.
Feb. 14¢| C.S. Heidel......._.. 0.80 54 |} July 27 | C. 8. Heidel.......... —0.02 1
Apr. 7 d .91 118 it Oct. 26 |..... s 1 Y .81 80
June 4.10 2,580
a Jce at gage.

Daily gage hetght, in feet, of Musselshell River at Harlowion, Mont., for 1911.
[W. G. Yamamoto, observer.)

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | "Oct. | Nov.

0.92 1.25 2.70 1.12 0.35 0.44 0.70 0.48

.98 1.20 3.55 1.08 .52 .35 .70 .55

1.08 1.20 4.05 .98 .55 .32 .70 .65

1.10 1.20 3.76 .92 .58 .52 .70 .65

1.10 1.20 3.30 .88 .72 .66 .70 W72

........ 1.00 1.25 3.05 .80 1.15 .70 .70 .75

........ .98 1.60 2.85 .80 1.00 .70 .70 .75

........ .95 1.60 2.70 .80 1.00 .70 .70 .52

.98 1.60 2.60 .80 1.00 70 .70 .55

....... 1.01 1.68 2.50 .78 1.00 .70 .70 .55

....... 1.04 1.58 2.40 .75 .95 .69 .70 .50

0.90 1.01 1.45 2.30 .68 .95 .65 . .

.90 1.00 1.40 2.25 .64 .90 .65
.90 .95 1.45 2.20 .60 .82 .64
.90 .95 1.98 2.30 .54 .78 .62
.90 90| "2.40( 2.20 .50 .75 .60
.90 .92 2.20 2.15 .48 .75 .59
1.00 .98 2.05 2.00 .45 .72 .52
1.12 1.00 1.95 1.95 .40 .70 .49
1.18 1.00 1.75 1.80 .35 70 .45
1.30 1.00 1.68 1.75 .30 .66 .59
1.50 1.02 1.60 1.70 .22 .65 .68
1.50 1.18 1.70 1.65 .15 .60 .65
1.40 1.20| 1.95 1.55 .10 .60 .65
1.38 1.15 2.35 1.48 .05 .60 .68

1.25 1.15 | «2.65 1.28 .00 .60 70 V80 feeeaoon

1.20 1.28 2.60 1.20f —.02 .60 70 B2l

1.10 1.40 2.40 1184 —.04 , .85 70 B2,

1.08 1.40 2.30 1.15| —.05 .55 70 7 PR

1.02 1.30 | 2.30 .15} —.10 .50 70 N T R

N R 2.30 }..ennt +.55 50 |eennnn. 1 PO
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Daily discharge, in second-feet, of Musselshell River at Harlowton, Mont., for 1911.

Day. Mar. | Apr. | May. | Jums. | July. | Aug. | Sept. | Oct. | Nov.
110 220 1,200 168 30 38 68 42
125 200 | 2,010 154 46 30 68 50
154 200 { 2,540 125 50 28 68 62
160 200 2,210 110 53 46 68 62
160 200 | 1,760 101 71 63 68 71
130 220 | 1,520 85 180 68 68 76
125 370 | 1,340 85 130 68 68 76
118 370 | 1,200 85 130 68 68 46
118 370 | 1,110 85 130 68 68 50
133 412 ,020 82 130 68 68 50
142 360 940 76 118 67 68
133 300 860 65 118 62 68
130 280 820 60 105 62 68
118 300 780 55 89 60 68
118 616 860 48 82 58 68
105 940 780 44 76 55
110 780 740 42 76 54
125 665 630 39 71 46
130 595 595 34 68 43
130 460 490 30 68 39
130 412 460 27 63 54
136 370 430 22 62 65
192 430 400 18 55 62
200 59 345 16 55 62
180 900 312 14 55 65
180 | 1,160 232 12 55 68
2321 1,110 200 11 55 68
280 940 192 10 50 68
154 280 860 180 10 50 68
136 240 860 180 8 50 68
125 |..... 860 |........ 50 50 |ienns

Norte.—Daily discharge determined from a rating curve fairly well defined below 320 second-feet.

Monthly discharge of Musselshell River at Harlowton, Mont., for 1911.

in nd-feet.
Discharge in second-feet Run-off Ao
Month. (total in |2 700
Maximum. | Minimum. | Mean. acre-foet).
a45 2,770 | D.
a 50 2,780 | D.
131 8,060 | C.
154 9,160 | B.
534 32,800 | C.
878 52,200 | C.
57.1 3,510 | B.
78.1 4,800 | B.
58.0 3,450 | B.
73.1 4,490 | B.
46.0 2,740 | C.
2 40.0 2,460 | D.
179 129,000

e Estimated.
Nore.—Discharge Mar. 1-11 estimated at 65 second-feet and Nov. 13 to 30 at 40 second-feet.
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CHECEKERBOARD CREEK NEAR DELPINE, MONT.

Location.—In the SW. } SW. } sec. 4, T. 9 N., R.9 E., 21 miles above the junction of
Checkerboard Creek with Musselshell River, 8 miles from Delpine post office, and
21 miles from Martinsdale, Mont.

Records available.—May 26, 1909, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Staff, nailed to a foot log near the right bank. This was superseded on April
9, 1911, by a vertical staff set at a different datum about 40 feet downstream at
a better section.

Channel.—Gravel.

Discharge measurements.—Made from foot log or by wading.

Winter flow.—Affected by ice.

Diversions.—1It is proposed to divert the water from this creek over a small divide
into the reservoir on the North Fork of Musselshell River. The creek is about 12
miles long and has no tributaries.

Discharge measurements of Checkerboard Creek near Delpine, Mont., in 1911.

Date. Hydrographer. h(glagghﬁ;. chDalr?g.e. Date. Hydrographer. hgizﬁ. ch]:.rwg’e.
Feet, Sec.-gt. . Feet. | Secft.
Feb. 16 0.30 .0 || June 5| C. 8. Heidel.......... 3.00
Apr. 9¢] .52 7.4 } Aug. 3.....do...... 2.18 5.6
Apr. 9 2.34 7.7 |] Oct. 28 |[..... do. .ol .. 2.08 3.7
May 5 2.47 13.1

@ Last measurement at old gage.

Daily gage height, in feet, of Checkerboard Creek near Delpine, Mont., for 1911.

[Thomas Harbor, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.

................ 3.30
0.50 2.28 3.15
.50 2.81 loevnna.n

.50 2.30 3.20

.50 2.47 3.00

.50 2.55 2.98

.50 2.60 2.98

.50 2.70 2.95
2.34 2.71 2.97
........ 2.75 2.80
2.20 2.61 2.72
2.23 2.60 2.75
2.25 2.47 2.71
2.22 2.50 2.62
2.21 2.80 2.68
2.22 2.75 2.62
.1 R S
2.23 2.70 2.60
2.18 2.70 2.62
........ 2.71 2.60
2.18 2.52 2.60
2.20 eeeen-n. 2.55
2.23 2.60 2.50
2.18 2.75 2.40
2.24 2.80 foeuennns
2.26 2.85 2.87
2.33 2.83 2.37
2.25 2.80 2.38
2.27 2.80 2.40
2.26 2.83 2.38
........ 2.85 ...t
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Darly discharge, in second-feet, of Checkerboard Creek near Delpine, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July, | Aug. | Sept. | Oct.
7.0 7.4 64 5.8 5.6 4.9 4.9
7.0 7.6 52 5.8 8.0 4.9 4.9
7.0 8.2 54 5.6 5.4 4.9 4.6
7.0 8.0 56 5.6 54 4.9 4.4
7.0 13 41 5.4 5.4 4.9 4.2
7.0 16 40 5.4 5.4 4.9 4.0
7.0 18 40 5.4 5.4 4.9 4.0
7.0 22 38 5.4 5.4 4.9 4.4
9.0 23 39 5.8 5.4 4.9 4.4
7.4 25 28 5.8 5.4 4.9 4.4
5.8 18 23 6.2 5.4 4.9 4.4
6.5 18 25 6.5 5.4 4.9 4.4
6.9 13 23 6.9 5.4 4.9 4.4
6.2 14 19 6.9 5.4 4.9 4.4
6.0 28 21 6.9 5.1 4.9 4.4
3.0 6.2 25 19 6.9 5.1 4.9 4.4
3.0 6.9 24 18 6.9 5.1 4.9 4.4
3.0 6.5 22 18 6.9 5.1 4.9 4.4
4.0 5.4 22 19 6.9 4.9 4.9 4.2
5.0 5.4 23 18 6.5 4.9 4.9 4.0
5.0 5.4 15 18 6.5 4.9 4.9 4.0
7.0 5.8 16 16 6.2 4.9 4.9 4.0
7.0 6.5 18 14 6.2 4.9 4.9 3.9
7.0 5.4 25 10.5 6.2 4.9 4.9 3.9
7.0 6.7 28 9.9 6.0 4.9 4.9 3.8
7.0 7.1 31 9.8 5.8 4.9 4.9 3.8
7.0 8.8 30 9.8 5.8 4.9 4.9 3.7
7.0 6.9 28 10.5 5.7 4.9 4.9 3.7
7.0 7.3 28 10.5 5.6 4.9 4.9 3.7
7.0 7.1 30 10.5 5.6 4.9 4.9 3.7
7.0 leoeio.. 31 Joo...... 5.6 4.9 |coenol.. 3.7

Note.—Dalily discharge determined as follows: Mar. 16 to Apr. 8 (old section) and Apr. 9 to Oct. 28
(new section)from rating curvesfairly well defined. Discharge interpolated for daysfor which gage heights
are missing.

Monthly discharge of Checkerboard Creek near Delpine, Mont., for 1911.

Discharge in second-feet.
Run-oft |, ...
Month. (total i racy.
Maximum. | Minimum. | Mean, | 2cre-feet).
........................ 3.0 184 | D.
(RPN SR 3.0 167 .
70 ieeveennnn.- 4.5 2771 C
9.0 5.4 6.71 399§ B.
3L.0 7.4 20.5 1,260 .
64.0 9.8 25.8 1,540 { B.
6.9 5.4 6,09 374 .
80 4.9 5.24 322 | B.
4.9 4.9 4.90 202 | B.
4.9 3.7 4.18 257 .
................. cevenen 3.5 208 | D.
........................ 3.5 215 | D.
The year. ... ccoeeiceeeiiiianaecanns ceeans 64 |.vececnnenn 7.58 5,500

Note.—Means for January, February, November, and December estimated; mean for period Mar. 1-15
estimated at 3.0 second-feet.
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SOUTH FOREK OF MUSSELSHELL RIVER NEAR MARTINSDALE, MONT.

Location.—In the 8. } sec. 12, T, 8 N., R. 11 E., near the public highway, 1} miles
northeast of Martinsdale, near the blacksmith’s shop of the Martinsdale Sheep Co.,
at a point about 1} miles above the original site, which was near the ranch of M. J.
Settle.

Records available.—June 19, 1907, to April 28, 1908 (old station); April 28, 1908, to
December 31, 1911. )

Drainage area.—Not measured. .

Gage.—Staff nailed to tree on the right bank; datum unchanged. The datum of this
gage bears no determined relation to the datum of the gage at the original station.

Channel.—Bed of stream is chiefly gravel and is clean and nonshifting.

Discharge measurements.—Made by wading near the gage or from a bridge 150
feet below.

Winter flow.—Affected by ice.

Diversions.—Many small ditches take water from the creek and during the irrigating
geason all the water is diverted.

Accuracy.—Open season records good.

Discharge measurements of South Fork of Musselshell River near Martinsdale, Mont.,

in 1911.
G Dis- Gage Dis.
Date. Hydrographer. he%iet. charge. || Date- Hydrographer. height. | charge.
Feet. Sec.t. Feet. Sec.ft.
Feb. 17 | C. S. Heidel.......... (a) 6.8 || June 4 5.75 1,1
Apr. 8 d 1.75 41 July 28 0.90 3.2
:ng‘ 6 3.01 174 Oct. 27 1.55 25

a Ice conditions.

Daily gage height, in feet, of South Fork of Musselshell River near Martinsdale, Mond., for
1911.

[I. G. Wallace, observer.]

Day. Mar. | Apr. | May. | June. | July Aug. Sept. | Oct.
2.05 2.4 4.5 2.1 0.8 115 1.3
2.35 2.4 5.8 2.0 0.9 1.5 1.4
2.05 2.3 5.8 1.95| ' 0.9 1.5 1.4
1.55 2.5 5.8 19 L5 1.3 1.4
L5 2.5 5.7 1.8 L5 1.3 1.45
1.65 2.6 5.1 1.25 L5 1.35 1.45
1.65 3.3 4.9 1.4 L3 1.3 1.8
175 3.2 4.8 1.3 1.4 1.3 1.5
2.0 3.5 4.8 1.0 L5 L3 1.3
2.0 3.3 4.4 Lo 1.6 1.3 L8
2.15 3.3 4.2 1.0 L6 1.25 15
2.0 3.0 4,0 1.0 1.65 L2 L3
1.9 3.3 4.0 0.95 1.8 L2 L3
1.8 3.3 4,2 0.8 1.65 1.2 LS
1.8 4.0 3.9 0.8 L5 1.2 1.3
........ 1.8 4.9 3.9 0.8 1.5 1.2 1.5
........ L9 4.2 3.7 0.8 1.4 1.2 1.55
........ 1.9 4.0 3.0 0.8 1.4 1.25 1.55
2.05 2.0 3.7 3.1 0.85 1.4 1.25 1.55
2.1 2.0 5.5 3.1 0.8 1.45 1.25 1.5
2.65 2.2 3.3 3.0 0.8 1.45 1.25 L5
2.75 2.2 3.2 2.9 0.8 1.3 1.2 15
2.05 2.3 3.2 2.0 0.8 1.35 1.25 1.5
2.05 2.3 3.6 2.8 0.8 1.35 1.25 1.4
2.0 2.3 4.8 2.5 L5 L3 1.25 1.4
1.05 2.4 4.6 2.4 1.0 1.2 1.25 1.45
1.05 2.45 4.6 2.35 0.9 1.2 1.25 1.55.
1.556 2.5 4.4 2.3 0.9 1.25 | 1.25 1.55
1.85 2.5 4.3 2.2 0.9 1.2 1.25 1.55
1.4 2.5 4.2 2.15 0.85 1.15 1.3 1.6
1.56 | ..oeaes 4.0 |........ 0.85 115 |....o... 1.75
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Daily discharge, in second-feet, of South Fork of Musselshell River near Martinsdale,

Mont., for 1911.
Day. Mar, | Apr. | May. | June, | July. | Aug. | Sept. | Oct.
2

71 2 9.5 15
62 3 24 19
58 3 24 19
53 24 15 19
45 24 15 22
13 24 17 22
19 15 15 24
15 19 15 24
5 24 15 24
30 15 24

5 30 13 24
5 34 11 24
4 30 11 24
2 34 11 24
2 24 1 24
2 2 11 24
2 19 11 27
2 19 13 27
2.5 19 13 27
2 22 13 P
2 22 13 24
2 15 11 2%
2 17 13 24
2 17 13 19
24 15 13 19
5 11 13 22
3 11 13 27
3 13 13 27
3 11 13 27
2.5 95| 15 30
2.5 [0 3 I 41

Note.—Daily discharge determined from 1910 rating curve that is well defined.

Monthly discharge of South Fork of Musselshell River near Mortinsdale, Mont., for 1911.

Discharge in second-feet.
Runoff |4,
Month. (total in racy.
Maximum. | Minimum. | Mean, | 2cre-feet).
a10 615 | D.
a7 389 [ D.
35.8 2,200 | C.
69.0 4,110 | A.
339 20,800 | A.
448 26,700 | A.
13.7 842 | A.
18.5 1,140 | A.
13.8 821 | A.
2.0 1,480 | A.
418.0 1,070 | D.
¢12.0 738 | D.
84.1 60,900

a Estimated.
Note.—Discharge Mar. 1 to 18 estimated at 20 second-feet.
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AMERICAN FORK NEAR HARLOWTON, MONT,

Location.—At the Shaw & Elliott ranch, 5 miles southeast of Harlowton, Mont., a
few miles above the junction of the American Fork with the Musselshell.

Records available.—July 28, 1907, to December 31, 1911.

Gage.—Chain fastened to upper rail of small wagon bridge; datum 'unchanged.

Channel.—Bed composed of sand and clay; shifts only at extremely high stages.

Discharge measurements.—Made from the bridge or by wading.

Winter flow.—Affected by ice.

Storage.—The basin of the American Fork affords some good storage sites and by
holding back the spring flood waters, which are derived from the melting snow on
the mountains, much more land can be put under irrigation.

Accuracy.—Open season records good.

Discharge measurements of American Fork near Harlowton, Mont., in 1911.

Date. Hydrographer. hgaé%%. ch]zrlze. Date. Hydrographer. hgiag%et. ch?ar‘sg.e.

Feet. Sec.-ft. Feet. | Sec.ft.

Feb. 14 | C. 8. Heidel.......... (a) 0.9 ({ June 8 { C.S.Heidel.......... 3.77 544
Apr. 7 |..... Ao 1.32 3.2 || Oct. 26 |..... & 1y T 1.20 2'5

a Ice conditions.

Daily gage height, in feet, of American Fork near Harlowton, Mont., for 1911.

. [Jesse Cunningham, observer]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1.3 1.3 2.9 115 |........ 1.2 1.15
1.3 1.3 3.65 1.15 1.15 |. 1.2 1.15
1.3 1.25 3.75 1.15 1.05 |. 1.15 1.15
1.3 1.25 3.7 1.05 1.15 1.2 1.15
1.3 1.25 3.6 1.45 1.15 1.25 1.15
1.3 1.2 3.55 0.95 1.1 1.45 1.2
1.3 1.2 3.5 1.05 1.05 1.05 1.25
1.2 1.2 2,75 1.15 1.15 1.1 1.2
1.25 1.25 2.75 1.45 1.2 1.15 1.2
1.3 1.3 2.5 0.95 1.15 1.1 1.2
1.25 1.3 2.4 0.95 1.15 1.1 1.25
1.25 1.3 2.55 0.95 1.1 1.1 1.2
1.25 1.2 2.85 0.95 1.1 1.05 1.15
1.25 1.25 2.4 0.9 1,05 1.05 1.2
1.25 1.45 2.35 0.9 1.05 1.05 1.2
1.2 2.65 2.4 0.9 0.95 0.95 1.1
1.25 2.55 2.2 0.9 0.9 0.95 1.2
1.3 2.4 2.0 1.0 0.9 1.45 1.2
1.3 2.1 1.85 0.95 0.85 1.45 1.2
1.3 1.9 1.85 0.95 |........ 1.05 1.1
1.25 1.85 1.8 0.9 |........ 1.05 1.2
1.3 1.8 1.85 0.8 |......n. 1.05 1.2
1.35 1.55 1.75 0.85........ 1.1 1.15
1.35 1.8 1.75 0.8 |.oiunn-e 1.1 1.2
1.3 2.5 1.1 |....... 0.9 1.15 1.2
1.25 2.65 L1 |....... 0.95 1.2 1.2
1.35 2.85 1.2 0.5 1.05 1.15 1.1
1.4 2.6 1.2 |........ 1.05 1.15 1.1
1.85 2.6 1.8 |ecieanan 0.95 1.2 1.1
1.3 2.4 L2 ... 0.85 1.2 1.1 |.

..... JR ;T PO IR RPN PRI B P9 I
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Daily discharge, in second-feet, of American Fork near Harlowton, Mont., for 1911,

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
3.5 3.5 | 220 1.8 0.9 1.8 2.0
3.5 3.5 | 490 1.8 1.8 3.0 2.0
3.5 2.8 535 1.8 1.2 4.2 1.8
3.5 2.8 | 510 1.2 1.8 5.4 2.0
3.5 2.8 | 470 8.0 1.8 6.7 2.8
3.5 2.0 { 450 .8 1.5 8 0. 2.0
3.5 2.0 | 450 1,2 1.2 1.2 2.8
2.0 2.0 182 1.8 1.8 1.5 2.0
2.8 2.8 182 8.0 2.0 1.8 2.0
3.5 3.5| 130 .8 1.8 1.5 2.0
2.8 3.5 112 .8 1.8 1.5 2.8
2.8 3.5 140 .8 L5 1.5 2.0
2.8 2.0 104 .8 1.5 1.2 1.8
2.8 2.81 112 W7 1.2 1.2 2.0
2.8 8.0 | 104 .7 1.2 1.2 2.0
2.0 160 112 7 .8 .8 1.5
2.81 140 81 .7 .7 .8 2.0
3.51 112 54 1.0 .7 8.0 2.0
3.5 67 37 .8 .6 8.0 2.0
3.5 42 37 .8 .6 1.2 1.5
2.8 37 32 7 .6 1.2 2.0
3.5 32 37 .5 .6 1.2 2.0
4.8 13 28 .6 W7 1.5 1.8
4.8 32 28 .5 .7 1.5 2.0
3.5| 130 1.5 .0 7 1.8 2.0
2,8 | 160 1.5 .0 .8 2.0 2.0
4.8 | 208 2.0 .0 1.2 1.8 L5
6.0 | 150 2.0 .0 1.2 1.8 L5
4.8 150 3.5 .0 .8 2.0 1.5
3.5 | 112 2.0 .0 .6 2.0 1.5

........ 140 j.o....... .0 [ I8 PO 18

NoTE.—Daily discharge determined from a rating curve that is fairly well defined. Discharge inter-
polated for days for which gage heights are missing.

Monthly discharge of American Fork near Harlowton, Mont., for 1911.

Discharge in second-feet.
Run-off |, ..,
Month. (total in acy
Maximum. | Minimum. | Mean. acre-feet).
........................ 21,00 61 | D.
........................ .90 50 | D,
4.8 |ciacenanna.. 157 97| D,
6.0 2.0 3.45 205 | C.
208 2.0 55.9 3,440 | C.
535 1.5 156 9,220 | C.
8.0 .0 1.20 741 C.
2.0 .6 L3 . 69 | C.
8.0 .8 2.58 154 | C.
2.8 1.5 1.95 120 | C.
........................ a1.00 60| D,
D TTVT:1 411 o PP DRI B IP R a1.00 . 61| D,
The year. . ... .cooimmmii e, 535 iiieiiniin.. 18.8 13,600
a Estimated.

NorE.—Discharge Mar. 1 to 25 estimated at 1 second-foot.
8173°—wsp 306—14——38
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LEBO CREEK NEAR HARLOWTON, MONT.

Location.—Near the Shaw & Elliott ranch, 5 miles southeast of Harlowton, half a
mile above the junction of the creek with American Fork.
Records available.—July 28, 1907, to December 31, 1911.
Drainage area.—Not measured.
Gage.—Staff on the right bank, nailed to the pile of the small wagon bridge; its datum
is the same as that of the gage on the American Fork.
Channel.—Contains growth of grass.
Discharge measurements.—Made by wading.
Winter flow.—Affected by ice.
Diversions.—The water of the stream is used for irrigation.
Accuracy.—Records only fair as gage heights are affected by backwater caused by
grass in the stream bed.

Lebo Creek is about 20 miles long, is fed by springs, and its flow is nearly uniform.

Discharge measurements of Lebo Creek near Harlowton, Mondt., in 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. Sec.-ft. Feet, | Secft.
Feb. 14a} C. S, Heidel..........[-......... 21 {} July 27 | C. 8. Heidel.......... .98 7.
Apr. 71..... do.... 1.28 24 [} Oct. 26 |..... [+ [ AN 1.40 22
June 3 |..... Lo 1.85 42
e Creek frozen at gage.
Daily gage height, in feet, of Lebo Creek near Harlowton, Mont., for 1911.
[Neva Clark, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oect. | Nov.
1.2 1.15 1.9 1.0 1.15 1.25 1.25 1.45
1.2 1.1 2.15 1.0 1.15 1.3 1.25 1.35
1.15 L5 1.85 .95 1.15 1.35 1.25 1.25
1.2 1.1 1.7 .9 1.2 1.35 1.25 1.25
1.15 1.1 1.65 .9 1.2 1.3 1.25 1.15
1.25 1.1 1.6 .9 1.25 1.4 1.25 fooann...
1.3 1.1 1.55 .95 1.15 1.35 1.25 |........
1.25 1.0 1.4 1.0 1.3 1.35 125 |...e.oe
1.2 1.1 1.4 .95 1.45 1.3 135 ........
1.2 1.15 1.35 .9 1.4 1.25 135 f.......0
1.1 1.5 1.3 .9 1.357 1.25 L15}........
1.1 1.5 1.35 .9 1.45 1.25 LI5S |........
1.1 1.1 1.4 1.5 1.4 1.25 15 ...
1.1 1.1 1.4 1.0 1.45 1.25 L1590
i1 1.1 1.45 1.5 1.45 1.25 115 ..aeelt
1.0 1.25 1.55 1.0 1.4 1.25 115 ...
1.0 1.15 1.5 .95 1.4 1.25 125 ..ol
1.0 1.1 1.4 .8 1.4 1.25 1.256 ...
1.0 1.1 1.4 .8 1.4 1.25 1.25 ...
1.1 1.5 1.4 .8 1.35 1.2 L28........
1.1 1.5 1.45 .75 1.35 1.25 1.28 |.oonont
1.15 1.5 1.4 .65 1.3 1.25 1281 .. ...
1.15 1.2 1.35 . 1.3 1.3 1.25 |........
1.15 1.3 1.35 .65 1.3 1.3 1.3 f.o......
1.1 2.6 1.2 7 1.35 1.25 18 joaaanlt
1.1 2.6 1.2 .75 1.35 1.25 1.4 |.oinol
1.15 2.1 1.15 1.0 1.35 1.2 1.4 j........
1.2 2.5 1.1 .95 1.35 1.2 L45)........
1.2 1.8 1.0 .95 1.3 1.25 145 [........
1.1 1.8 1.5 1.45 1.3 1.25 1.4 (...
........ 1.6 |........] 125 L3 |ocoioif L35 i..a...

Note.—Daily discharge determined as follows: Mar. 26 to May 24, from curve poorly defined; May 25 to

June 2, by indirect me;

od for shifting channels; June 3 to Nov. 5, from curve fairly well defined.
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Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
21 19 50 8- 12 16 16 24
21 17 64 8 12 18 16 20
19 33 40 7 12 20 16 16
21 17 34 (] 14 20 16 16
19 17 32 [ 14 18 16 12
23 17 30 6 16 22 6.
25 17 28 7 42 20 0.
23 14 22 8 18 20 18 |.-oeo...
21 17 22 7 24 18 ) P R
21 19 20 6 22 16 ) 20 IR,
17 33 18 6 20 16 24...e..en
17 33 20 ] 24 16 12)........
17 17 22 26 22 16 ) P (R
17 17 22 8 24 16 120........
17 17 24 26 24 16 ) 2 I
14 23 28 8 22 16 ) 221 IR
14 19 26 7 22 16 18 |.cennn..
14 17 22 4 22 16 16 |--annnnn
14 17 22 4 22 16 ) [ PR,
17 33 22 4 20 14 18 §..eeen..
17 33 24 3 20 16 16 |........
19 33 22 L5 18 16 ) [ 3 O
19 21 20 1.5 18 18 ) () R,
19 25 20 L5 18 18 18 c.n....
17 88 14 2 20 18 18 .cceunas
.t 29 17 88 bt 3 20 16 P2 (R
7 25 19 64 12 8 20 14 22 fean.
2 25 21 80 11 7 20 14 244 ...,
2 23 21 45 8 7 18 16 24 | .eeaat
0. 25 17 - 45 26 24 18 16 221 ...
3 D B P 34 ... . 16 L3 PO 20 oipeenen
Monthly discharge of Lebo Creek near Harlowton, Mong., for 1911.
is S -feet.
Discharge in second-feet. Run-off
Month. (total in m"cc;'
Maximum. | Minimum, | Mean. | 8¢refeet).
January. [310] 615 | D.
alj 833 | D.
............ @20 1,230 | D.
18.8 1,110 | C.
313 1,920 | C.
24,6 1,460 | B.
7.82 481 | B.
18,9 1,160 | B.
16.9 1,010 | B.
October . 16.3 1,000 | B.
November. al12 714 | D,
December. .| el0 615 | D.
MThe year. - o.oouuiouoi i 88 1ot 16.8 12,100

a Estimated.
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FLATWILLOW CREEK NEAR FLATWILLOW, MONT.

Location.—At Flatwillow Ranch Co.’s ranch, 8 miles above Flatwillow and 30 miles
north of Roundup.

Records available.—May 3 to December 31, 1911.

Drainage area.—Not measured.

Gage.—Staff gage, marked to tenths of feet, nailed to a timber driven into bed of
stream and braced to the banks; below the wagon bridge near the ranch buildings.

Channel.—Likely to shift; current very sluggish.

Discharge measurements.—At high stages made from a footbridge behind house;
at low water made by wading around a bend below house.

Winter flow.—Affected by ice. .

Diversions.—Much water is diverted above the gage during the irrigating season.
A canal to divert water into the storage reservoir of the Flatwillow Carey project
heads about a mile above the station.

Discharge measurements of Flatwillow Creck near Flatwillow, Mont., in 1911,

Date. Hydrographer. hgiagiet. chI;:*Sgﬂe.

Feet. Sec.-ft.

May 3| C.8. Heldel. ..ottt ieeaaas 3.15 23

June 1 d 6.71 253
July 26 2.59 4.5

Oct. 25 3.15 29

Daily gage height, in feet, of Flatwillow Creek near Flatwillow, Mont., for 1911.

[Lee Akers, observer.]

Oct.

Day. May. | June. | July. | Aug. | Sept. Nov. | Dec.
6.8 3.6 2.8 2.8 2.7 3.1
7.1 3.6 2.9 2.8 2.7 3.0
7.2 3.4 3.1 2.7 2.7 3.0
7.2 3.3 3.2 2.7 2.8 3.0
6.9 3.3 3.2 2.7 2.8 3.0
6.5 3.1 3.3 2.8 2.9 3.0
6.2 3.1 3.5 2.8 2.8 3.0
5.9 3.3 3.6 2.9 2.9 3.0
5.8 3.3 3.7 2.9 2.9 3.0|.
5.8 3.3 3.7 2.9 2.9 3.0
5 5.6 3.2 3.6 2.9 2.9 3.0
. 5.5 2.9 3.6 2.8 3.0 3.0
3 5.3 2.9 3.4 2.8 2.9 3.0
3 5.2 2.8 3.4 2.7 3.0 3.1
3.85 5.1 2.9 3.3 2.6 3.2 3.1
6.2 5.1 2.9 3.2 2.6 3.2 2.9 fieen...
4.3 4.8 2.8 3.2 2.6 3.3 2.9 3.2
4.0 4.6 2.8 3.6 2.6 3.4 2.9 3.2
3.9 4.4 2.8 3.4 2.7 3.4 2.9 3.2
3.8 4.2 2.9 3.4 2.8 3.4 3.0 3.1
3.8 4.1 2.8 3.4 2.8 3.2 3.0 3.1
3.9 4.2 2.8 3.4 2.8 3.1 3.0 3.1
3.8 4.2 2.8 3.3 2.8 3.0 3.0 3.1
4.3 4.1 2.8 3.3 2.8 3.1 3.1 3.1
5.2 4.0 2.7 3.3 2.8 3.0 3.1 3.1
6.6 4.0 2.6 3.3 2.8 3.1 3.3 3.1
6.6 3.9 2.6 3.3 2.7 2.9 3.3 3.1
6.2 3.9 2.6 3.2 2.7 2.9 3.3 3.1
6.2 3.8 2.7 3.1 2.7 2.8 3.3 3.1
6.1 3.7 2.7 3.1 2.7 2.9 3.2 3.1
6.2 [iea..... 2.7 2.8 |eiaennnn 3.0 [eceennnn 3.1

NoTE.—Gage heights distorted by ice Nov, 24 to Dec. 31. .
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Daily discharge, in second-feet, of Flatwillow Creek near Flatwillow Mont., for 1911.

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov.
25 260 47 12 12 8 24
25 284 47 16 12 8 20
25 292 37 24 8 8 20
24 292 32 28 8 12 20
24 268 32 28 8 12 20
24 236 24 32 12 16 20
23 212 24 42 12 12 20
25 191 32 47 16 16 20
27 184 32 52 16 16 20
25 184 32 52 16 16 20
24 170 28 47 16 16 20
20 163 16 47 12 20 20
21 149 16 37 12 16 20
14 142 12 37 8 20 24
14 135 16 32 5 28 24

212 135 16 28 5 28 16
85 115 12 28 5 32 16
67 103 12 47 5 37 16
62 91 12 37 8 37 16
57 9 16 37 12 37 20
57 73 12 37 12 28 20
62 79 12 37 12 24 20
57 79 12 32 12 20 20
85 73 12 32 12 24 20

142 67 8 32 12 20 20

244 67 5 32 12 24 20

244 62 5 32 8 16 20

212 57 5 28 8 16 20

212 57 8 24 8 12 20

205 52 8 24 8 16 20

A2 |........ 8 12 |........ 20 |ooaoann.

Norte.—Daily discharge determined from a rating curve not well defined. Discharge estimated for

days for which gage heights are missing.

B

Monihly discharge of Flatwillow Creck near Flatwillow, Mont., for 1911.

Discharge in second-feet.
Run-off (, ..
Month. (totalin |7~ :y
Maximum. | Minimum. | Mean, | 8crefeet).
244 14 82.4 5,070 | C.
292 52 145.0 8.630 | C.
47 5 19.0 1,170 | C.
52 12 33.3 2,050 | C.
16 5 10.4 619 | C.
37 8 19.8 1,220 | C.
24 16 19.9 1,180 | C.
........................ ©20.0 1,230 | D.
.................................. 21, 200
e Estimated.

MILK RIVER BASIN.

SOUTH FORK OF MILK RIVER NEAR BROWNING, MONT.

. Location.—At Richard Croff’s ranch, about 40 miles northeast of Browning, Mont.,
and about 6 miles south of the Canadian boundary line.
Records available.—April 28, 1905, to December 31, 1911.

Drainage area.—283 square miles.

Gage.—Chain. During the high water of June, 1908, the gage was washed out and
was not replaced until July 81, 1908, when the new chain gage was installed at the

original site and datum,
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Channel.—Permanent.

Discharge measurements.—Made from a cable installed at the time of the installa-
tion of the new gage.

Winter flow.—Affected by ice.

Flood discharge.—The river overflows its banks at gage height of 12 feet; highwater
marks show that the flood of June, 1908, reached a stage of 15.4 feet on the gage.
The flood width was 850 feet and the tross section about 2,600 square feet.

Diversions.—A number of small ditches divert water to irrigate meadow lands in the
river bottom; a considerable amount of this water returns to the stream as seepage
and waste. No storage is used above the station.

Accuracy.—Records excellent except during. the winter months.

Discharge measurements of South Fork of Milk River mear Browning, Mont., tn 1911.

. Di
Date. Hydrographer. hgiag t. cha!lgg-e.

Feet. Sec.-ft.
180

May 9
271 7 44

Aug, 29

Daily gage height, in feet of South Fork of Milk River near Browning, Mont., for 1911.

[R. J. Croff, observer.}

Day. Apr. | May. | June. | July. | Aug Sept. | Oect.
3.42 3.5 3.9 3.01 2.55 2.95
3.45 3.6 3.55 2.96 2.5 2.95
3.55 3.6 3.5 3.26 2.45 2.95
3.55 3.6 3.4 3.06 3.25 3.05
3.75 3.5 3.38 3.21 4.35 3.1
3.9 3.5 3.32 3.04 4.35 3.05
3.75 3.4 3.16 3.16 4.25 2.95
3.5 3.6 3.03 3.21 4.15 2.95
3.6 3.7 2.98 3.16 3.8 2.9
3.5 3.45 2 98 3.08 3.55 2.9

|
3.5 3.39 2.97 3.12 3.27 2.9
3.42 3.34 2.95 2.94 3.15 2.9
3.48 3.29 2.89 2.94 3.05 2.9
4.2 3.29 2.87 2.76 3.0 2.9
4.75 3.27 2.87 2.76 2.95 2.9
6.3 3.21 2.89 2.71 2.95 2.9
.5.15 3.19 3.22 2.71 2.95 2.9
4.2 3.14 3.07 2.69 2.95 2.9
3.95 3.09 3.27 2.64 2.95 2.9
3.8 2,99 3.2] 2.61 2.93 2.9
3.7 3.18 2.97 2.63 2.9 2.9
3.7 3.55 2.97 2.6 3.0 2.95
3.75 3.3 2.95 2.65 3.05 2.95
3.7 4.3 2.95 2.63 3.17 2.95
3.8 5.95 2.89 2.6 3.25 2.9
3.9 4.8 2.82 2.6 3.2 2.45
3.9 3.85 2.77 2,65 3.13 2.45
3.9 3.9 2.77 2.65 2.97 2.55
3.75 3.8 2.72 2.6 3.05 2.7
3.6 3.55 2.79 2.67 2.95 2.65
.55 {.caannn 2.99 2.55 1. eanenn 2.65
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Daily discharge, in second-feet, of South Fork of Milk River near Browning, Mont.,

Jor 1911.

Day. Apr. | May. | June. | July. | Aug. | Sept. [ Oct.
273 80 28 72
184 73 23 72
172 122 20 72
150 88 120 86
146 113 400 94

b
134 85 400 86
104 104 372 72
84 113 342 72
76 104 246 65
76 91 184 65
75 97 124 65
72 71 102 65
64 71 86 65
61 48 79 65
61 48 72 65

43 72 65
115 43 72 65
90 41 72 65
124 36 72 65
115 33 69 65
75 35 65 65
75 32 79 72
72 37 86 72
72 35 106 72
64 32 120 65
55 32 111 20
49 37 99 20
49 37 75 28
44 32 86 42
51 39 72 37
78 28 |oaeaenn. 37

NortE.—Daily discharge determined from a well-defined rating curve.

Monthly discharge of South Fork of Milk River near Browning, Mont., for 1911.

[Drainage area, 283 square miles.}

Discharge in second-feet. Run-off.
Accu-
Month. Depth in
Per h % racy.
Maximum. | Minimum. | Mean. | square lgf‘;‘jflsagg gmte’%
mile.
area.
0.27 4,010 | A.
1.09 16,400 | A.
.82 12,300 | A.
.38 5,800 | A.
.25 3,730 | A.
.50 ,620 | A,
.25 3,840 | A.
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MILK RIVER AT HAVRE, MONT.

Location.—In SE. } SE. % sec. 5, T. 32 N., R. 16 E., at the highway bridge over Milk
River at Havre, Mont. i

Records available.—May 15, 1898, to December 31, 1911.

Drainage area.—About 7,300 square miles.

Gage.—Chain fastened to bridge rail on the downstream side; datum unchanged.

Channel.—Shifts.

Discharge measurements.—Made from bridge or by wading.

Winter flow.—From the last part of November to the first part of April the river at
Havre is frozen entirely over and in portions of the cross sections it is usually
frozen to the bottom.

Diversions.—An irrigation company in southern Alberta, Can., has been granted an
appropriation of 500 second-feet of the low-water flow and 1,500 second-feet of the
high-water flow, and a canal of 330 second-feet capacity has been partially con-
structed but no water has been diverted. There are no other important irriga-
tion rights above Havre, but farther downstream are five large canal systems sup-
plied directly from Milk River and irrigating about 22,000 acres. Preliminary
steps towerd the adjudication of the water rights of these various systems have
been taken. A suit in behalf of the Fort Belknap Indians was decided in their

. favor with the result that they were given a prior right over the other canals to
125 second-feet, the priority of the other rights not being touched upon. Al-
though no provision for storage has been made by the above claimants, the entire
unappropriated flow of the stream has been filed upon by the United States
Reclamation Service in connection with its Milk River irrigation project now
under construction.

Accuracy.—Frequent discharge measurements are necessary to properly define the
rating curve, and even with these the estimates are subject to considerable error.
In years of low precipitation the flow ceases entirely and the water stands in pools
for several months.

Discharge measurements of Milk River at Havre, Mont., in 1911.

Gage Dis-

Gage Dis-

Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | See~ft.

Apr. 15 June 26 | J. C. Beebe... 7.22 7
28 28 d 9.11 2,030
May g July g g.gg 715
8 2 5.83 86
23 Aug. 2 5.72 78
30 31 5.48 42
June 17 Oct. 12 6.50 253

@ Sand bar under gage; gage height of no value.
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Daily gage height, in feet, of Milk River at Havre, Mont., for 1911.

[U. 8. Weather Bureau, observer.}

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
6.8 7.1 6.6 7.3 5.7 5.4 6.3 6.2
6.8 6.9 6.6 8.3 5.7 5.4 6.5 1....-...
6.7 6.8 6.7 8.2 5.8 5.4 6.6 f........
6.7 6.3 6.7 7.4 5.8 5.4 6.6 6.1
6.6 6.1 6.6 7.1 5.7 8.7 6.9 6.2
6.2 6.4 6.5 7.1 5.9 9.6 7.2 6.1
6.1 6.1 6.3 7.1 5.9 10.3 7.1 6.2
6.8 6.1 6.4 6.8 6.0 9.0 6.5 |-....
6.6 6.1 6.6 6.7 6.1 8.5 6.5 |ueennnn
6.5 6.4 6.7 6.6 6.1 81 6.4 [-...... .
6.3 6.3 6.3 6.4 6.1 7.2 6.6 [........
6.4 6.5 6.3 6.3 6.3 6.9 6.5 |eennaas
6.4 6.3 6.2 6.3 6.7 6.7 6.6 |.coanenn
6.8 6.2 6.1 6.2 6.4 7.3 6.5 ...... .-
7.1 6.3 6.1 6.1 6.3 7.2 6.5 |.cenuane
6.9 6.4 6.3 6.1 6.4 7.0 6.4 |.cneenn.
6.6 6.5 6.2 6.1 6.1 6.9 6.5 |.e.nn eas
6.2 6.5 6.6 6.2 6.0 6.0 6.7 6.4 |..ccnnnn
6.5 6.5 8.5 6.1 6.0 6.0 6.7 6.5 . ......
6.7 6.4 8.2 6.1 5.9 5.9 6.6 6.3 |.eeennns
6.8 6.3 7.4 6.2 6.0 5.7 6.5 6.4 ........
7.2 6.3 7.2 6.2 5.9 5.7 6.6 6.4 1........
6.8 6.3 7.1 6.3 5.9 5.7 6.7 6.5 |..ccn..n
7.8 6.2 6.8 6.2 5.9 5.6 6.7 6.4 [........
7.8 6.3 6.9 6.3 5.8 5.6 6.7 6.5 foeennnnn
7.6 6.5 6.8 6.7 5.8 5.6 6.6 6.4 ...
7.5 7.0 6.9 7.5 581 , 56 6.7 6.3 1.....a..
7.3 7.2 6.8 9.5 5.8 5.5 6.4 6.2 |....... .
7.2 6.9 6.7 8.3 5.7 5.5 6.5 6.3 |....... .
7.1 7.0 6.9 7.8 5.7 5.4 6.3 6.1 [....... .
7.0 ... 6.7 [ceeenn-n 5.6 5.4 leeaen... [ PR
Daily discharge, in second-feet, of Milk River at Havre, Mont., for 1911.

Day. Mar,. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
R 10 410 575 315 710 70 5 210 180
R 30 410 460 315 | 1,420 70 35 275 171
. 50 360 410 360 | 1,340 85 35 315 163
S 70 360 210 360 780 85 35 315 155
B ieeeeeri et 90 315 155 315 575 70| 1,720 460 180
B et 110 180 240 275 575 105 | 2,410
. 130 155 155 210 575 105 [ 2,980
2 g 150 410 1565 240 410 130 | 1,940
. 180 315 155 3156 360 155 | 1,570

10, ceiiiii e 105 275 240 360 315 155 1,279 240 |.eeeennn

1. 70 210 210 210 240 155 640 315 leeeawnes

12 e 70 240 275 210 210 210 460 275 |oeemenne

D 70 240 210 180 210 360 360 315 feenaennn

A 90 410 180 155 180 240 710 275 |evanenn

B . 110 575 210 155 155 210 640 275 |....... .

16, o 130 460 240 210 155 515 240 f........

17 e 150 315 275 180 155 156 460 275 feennnenn

18 e 180 275 315 180 130 130 3 240 f........

19, i 275 215 ¢ 1,570 156 130 130 360 275 |eenennnn

20 e 360 240 | 1,340 155 106 105 315 210 f..eennn.

) SR, e eeeiaareaneaea. 410 210 780 180 130 70 275

7 640 210 640 180 105 70 315

< R, 410 210 575 210 105 70

. 1,060 180 410 180 105 55 360

. 1,060 210 460 210 85 55 360

T 920 275 410 360 85 55 315

- 850 515 460 85 56 360

- 710 640 410 | 2,330 85 45 240
........................... 40 460 1,420 70 45 275

L T 575 515 460 | 1,060 70 35 210

3 516 |..... 360 |..oeennn 55 [ 3

NorE,—Daily discharge determined from a rating curve fairly well defined below 850 second-feet, Dise
charge interpolated for days for which gags heights are missing,
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Monthly discharge of Milk River at Havre, Mont., for 1911.

Discharge in second-feet.
Run-off |4 ...,
Month. (total in racy.
Maximum. | Minimum. | Mean. | 2cre-feet).
330 20,300 | C.
329 19,600 | B.
416 25,600 | B.
304 23,400 | B.
313 19,200 | B.
115 7,070 | B.
664 39,500 | B.
281 17 300 | B.
97 5 770 | C.
a40 2, 460 D.
.......... 180, 000

acres of land, divert water from Milk River and its tributaries.

a Estimated.
Nore.—Discharge Nov. 8 to 30 estimated at 75 second-feet per day.

MILK RIVER AT MALTA, MONT.

Location.—In the NW. £ sec. 17, T. 30 N., R. 30 E., at the highway bridge at Malta,
Mont.
Records available.—July 31, 1902, to December 31, 1911,
Drainage area.—About 14,000 square miles.
Gage.—Chain fastened to handrail on downstream side of bridge; datum unchanged
Channel.—Sandy; shifts during floods.
Discharge measurements.—Made from bridge or by wading.
Winter flow.—More or less ice present during winter months.
Diversions.—The-entire run-off from the drainage area above does not pass the station,
for between Havre and Malta seven irrigation canals, which irrigate about 25,000

The United States

Reclamation Service has under construction a diversion dam at Dodson about 17
miles above the station, which will divert water for the irrigation of about 108,000
acres of land in Milk River valley. East of Malta there are two canals, one on
each side, the combined discharge being 1,000 second-feet.

Discharge measurements of Milk River at Malta, Moni., in 1911.

Gage Dis+ Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer, beight. | charge.
Feet. | Sec.-ft.
Apr. 141 7. C. Beebe 1.75 155 July 1
29 d 1.62 115 2
May 18 1.47 67 31
June 13 2.05 208 31 .
102 17.9 || Oct. 10
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Daily gage height, in feet, of Milk River at Malta, Mont., for 1911.
[H. P. Clark, observer.)

Day. Mar. | Apr. | May. | June. | July Aug Sept. | Oct Nov.
1.27 2.75 4.4 1.20 1.20 2.75 ...,
2.40 2.60 3.9 1.13 1.15 2.70 1.80
2.40 2.55 3.35 1.10 1.15 2.70 1 .:. ...
2.45 2.40 3.1 1.07 1.25 2.65 1.95
2.35 2.35 3.5 1.05 1.45 2.65 2.15
2.20 2.25 3.45 1.05 5.2 2.70
2.05 2.25 2.95 1.03 7.0 2.85
1.95 2.30 2.85 1.80 | 10.2 2.80
1.83 2.15 2.85 0.97 1 12.3 2.95
1.75 2.05 2.75 1.00 { 12.8 3.05

........ 2.00 2.50 0.97 ] 11.4 2.85
........ 2.00 2.10 1.03 8.4 2.70
1.50 2.00 1.90 1,10 6.2 2.70
1.50 1.90 1.57 1.15 5.0 2.65
1.50 1.80 1.35 1.15 4.5 2.65
1.47 1.67 1.30 1.70 4.4 2.55
1.40 1.50 1.27 2.00 4.0 2.55
1.57 1.27 1.20 2.07 3.75 2.45
1.63 1.20 1.23 2.00 3.40 2.50
1.85 1.13 1.25 1.90 3.15 2.35
1.80 1.10 1.20 1.95 3.05 2.35
3.30 1.05 1.20 1.80 2.95 2.35
3.45 .95 1.15 1.65 2.90 2.35
3.10 1.65 1.25 1.63 2.75 2.30
2.85 1.45 1.30 1.60 2.80 |.conannn
2.75 1.35 1.15 1.63 2.85
3.90 1.25 1.10 2.05 3.15
4.0 1.15 2.10 1.87 3.15
4.0 1.00 1.50 1.50 3.05
3.35 3.20| -1.30 1.35 2.90
3.05 |.ceeann. 1.25 1.33 |eeennnns

Daily discharge, in second-feet, of Milk River at Malta, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
309 44 472 | 1,540 36 36
346 327 405 | 1,210 29 31
274 327 385 825 26 31
241 346 327 660 24 42
210 309 309 930 22 68
181 257 274 895 22 | 2,100
167 210 274 572 20| 3,320
154 181 291 520 141 | 5,250
129 149 241 520 16| 6,540
129 129 210 472 18§ 6,860
129 112 195 365 16| 5,980
129 94 195 225 20 | 4,160
154 76 195 167 26| 2,780
129 7% 167 89 31| 1,960
117 76 141 54 31| 1,620
117 e 110 47 *117 | 1,540
117 60 76 44 195 | 1,280
86 89 44 36 216 | 1,100

102 36 39 195 860
95 154 29 42 167 692
68 141 26 36 181 630
42 790 22 36 141 572
39 895 15 31 106 545
35 660 106 42 102 472
31 520 68 47 95 495
54 472 54 31 102 520
68 { 1,210 42 26 210 692
8 | 1,280 3L 225 159 692
102 | 1,280 18 76 76 630
102 825 725 47 54 545

NorEe.—Daily discharge determined from a rating curve well defined below 2,500 second-feet. Discharge
interpolated for days for which gage heights are missing,
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Monihly discharge of Milk River at Malta, Mont., for 1911.

Month.

. . oot
Discharge in second-feet. Run-off .
(totalin 200w
Maximum. | Minimum, | Mean, | 3¢re-feet).
216 15,100 | C.
131 7,800 | B.
W | Tl B
319 19,600 | B.
! 5240 | B.
103,000 | ©.
’100 | B.
6190 | C.
3070 | D.
.......... 219,000

o Estimated.
NortEe.—Discharge estimated Mar. 1 to 24 at 165 second-feet per day. Nov. 8 to 30 at 85 second-feet.

MILK RIVER NEAR HINSDALE, MONT.

Location.—At the highway bridge over Milk River about 1 mile from Hinsdale,
Mont., a point 46 miles from the junction of Milk River with the Missouri.
Records available.—May 13, 1908, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Chain fastened to upstream side of highway bridge; datum unchanged.
Discharge measurements.—Made from bridge or by wading.
Winter flow.—Stream frozen entirely across and to a considerable depth from late
in November until the first of April.
Diversions.—No water is diverted between the station at Hinsdale and that at Malta.
The flow of the stream has, however, been appropriated by the United States
Reclamation Service in connection with the Milk River project, and will be
diverted at a point 9 miles east of Hinsdale to irrigate land in lower Milk River
valley.

Discharge measurements of Milk River near Hinsdale, Mont., in 1911.

Date. Hydrographer. h(e}iag%xet ch]g;Ze. Date. Hydrographer. h(giag%et. chI;;sg.e.

Feet. Sec.-ft. Feet. | Sec.t.

Apr. 15 3.48 75 || Tuly a2 | 7. C. Beebe....... .. 3.06 633

20 2.92 480 do 4.51 1,400

May 17 2.00 180 || Oct. 9 4.06 1,020
June 16 2.42 254

e Water just beginning to rise. Measurement of no use for discharge curve.
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Daily gage height, in feet, of Milk River near Hinsdale, Mont., for 1911.
[Goldie Wooldridge, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov.
3.6 2.5 3.95 2.6 2.1 1.6 5.7
3.7 2.45 3.9 4.4 1.7 1.55 8.2
3.25 2.7 3.25 4.6 1.3 1.55 9.1
3.3 2.8 3.25 4.2 1.3 1.35| 14.6
3.45 2.8 3.25 4.2 1.3 8.15 9.4
3.35 2.7 3.25 4.1 1.3 10.8 6.1
3.4 2.7 3.25 3.9 1.2 20.2 5.4
3.35 2.7 3.2 3.4 1.2 18.2 4.3
3.4 2.55 3.05 3.4 1.2 16.6 4.0
3.25 2.3 2.85 3.2 1.1 14.4 3.9
3.35 2.35 2.55 2.9 1.1 12.1 3.7
3.4 2.4 2.55 2.6 1.0 11.3 3.6
3.25 2.2 2.75 2.35 1.5 9.5 3.4
3.3 2.0 2.56 2.25 1.3 9.6 3.3
3.45 2.05 2.55 2.05 1.3 8.2 3.25 | euaa
3.85 2.05 2.35 2.05 1.2 6.8 3.2 |eiiiia.
4.15 2.0 2.15 2.05 1.2 6.5 315 f...o..
.85 2.0 2.15 2.55 1.2 5.9 31 jo......
3.15 2.0 2.15 2.35 1.2 5.1 3.0 [eeenanns
2.9 1.7 2.15 1.85 2.3 4.7 3.0 |eeeen...
2.95 2.9 1.7 2.15 1.35 2.0 4.5 2.9 |........
3.0 2.9 1.55 2.15 1.25 1.95 4.1 2.9 |.coo....
3.65 3.0 1.8 |.ao..... 1.35 1.95 3.7 2.9 hLo.o.....
4.0 3.0 2.15 2.3 1.35 1.85 3.7 2.9 |.o....o.
3.65 2.95 2.15 6.6 1.35 1.75 3.6 2.9 |..oeeenn
3.65 2.8 2.9 4.6 1.45 1.7 3.5 2.8
4.0 2.7 3.3 3.3 1.35 1.65 3.2 2.8
4.15 2.6 3.95 3.1 1.35 1.65 3.1 2.75
4.2 2.55 6.0 2.85 1.35 1.55 3.3 2.7
3.65 2.5 5.95 2.7 2.45 1.45 3.6 2.6
3.7 |ooeiiais 5.2 J. ..., 2.35 L7 |oeeoaoen 2.5

' Daily discharge, in second-feet, of Milk River near Hinsdale, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov.

177 631 2,170 330

24| 10,800 | 1,000 |-...ooo.
18| 9,090 | 940 |........
18| 7,250 | 830 |........

78 725 410 [........
70 580 410 |........
390

70 535 | 890 |........
56 625 370 |........
45 775 330 |........
78 [aeeennn. 295 |........

NorTE.—Daily discharge determined as follows: Mar, 21 to Sept. 6, well-defined rating curve; Sept. 7 to
Nov. 7, from poorly defined curve.
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Monthly discharge of Milk River near Hinsdale, Mont., for 1911.

Discharge in second-feet.
Run-off Acecu-
Month. (total in

rac;
Maximum. | Minimum. | Mean. acre-feet). v
MATCR . o eee oo e e 31,200 | C
April...... 37,900.| A
ay.. 29,300 | A.
June. 33,400 | A.
July..... 25,700
August.. .. 3,900 | A.
September. 206, 000
October. ... 86,700 | C.
November e 13,100 | D.
December.............ooooo. .. .. 3,070 | D.
The period 479,000

o Estimated.
. I\tIom.—Discharge Mar. 1 to 20 estimated at 300 second-feet per day; Nov. 8 to 30 estimated at 150 second-
eet.

NORTH FORK OF MILK RIVER NEAR BROWNING, MONT.

Location.—At Alexander Dubray’s ranch, 35 miles north of Browning, and about 2
miles south of the Canadian boundary line.

Records available.—May 8, 1911, to December 31, 1911.

Drainage area.—Not measured. '

Gage.—Staff gage nailed to a post on right bank.

Channel.—Liable to shift.

Discharge measurements.—Made by wading at convenient sections near the gage.

Winter flow.—Stream freezes over during the winter; winter gage heights have no
value.

Accuracy.—Results are only fair. Estimates of daily and monthly discharge are not
published, as no high-water measurements have been made.

Discharge measurements of North Fork of Milk River near Browning, Mont., in 1911.

Date. Hydrographer. hg’éﬁ_ cl:lDarlsgﬂe. Date. Hydrographer. hgri?g%?;. c]gtize.
Feet. Secft. Feet. | Sec.ft.
May 8 4,93 31 || June 25 | W. A, Lamb......... 5.12 54
9 4,97 34 || Aug. 28 | B. E. Jones.......... 4.74 20
June 8 |. 4. 87 30
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Daily gage height, in feet, of North Fork of Milk River near Browning, Mont, for 1911.

{B. F. Lowry, observer.]

Day. May. | June. | July. | Aug Sept. | Oet. | Nov.
5.0 5.0 4.85 4.5 4.9
4.95 4.9 4.85 -4.55 4.9
4.95 4.9 4.85 5.1 4.9
4.9 4.9 4.85 5.45 4.9
4.9 4,85 4.93 6.9 4.9
4.95 4.85 4.9 6.9 4.9
......... 4.9 4.7 4.95 6.85 4.9
4.95 4.85 4.7 4.95 6.8 4.9
5.0 4.95 4.7 5.0 5.8 4.9
4.93 4.8 4.7 4.95 5.75 4.9 |.
4.9 4.8 4.7 4.85 5.65 4.9
4.95 4.8 4.65 4.7 4.9 4.9
5.0 4.85 4.65 4.7 4.9 4.9
5.1 4.8 4.6 4.7 4.9 4.9
6.25 4.8 4.6 4.65 4.9 4.9
5.35 4.8 4.6 4.6 4.9 4.9 |.
5.0 4.8 4.7 4.6 4.9 4.9 .
5.1 4.8 4.75 4.6 4.9 4.9 |.
5.0 4.8 4.75 4.55 4.9 4.9
4.95 4.8 4.8 4.55 4.9 4.9
4.95 4.8 4.8 4.55 5.1 4.9
4.95 4.85 4.8 4.5 5.1 4.9 1.
5.0 5.0 4.75 4.5 4.9 4.9 1.
5.0 5.1 4.75 4.5 4.9 4.9
5.05 5.1 4.7 4.55 4.9 4.9
5.05 5.15 4.7 4.55 4.9 4.9
5.0 5.15 4.65 4.5 4.9 4.9
4.95 5.1 4.65 4.55 4.9 4.9 ...
4.9 5.05 4.7 4.55 4.9 4.910........
4.9 5.05 4.95 4.5 4.9 4.9 [ccaan.s
4.95 ........ 4.85 4.5 |oeooooo. 49 |..l...

NORTH FORK OF MILK RIVER NEAR CHINOOK, MONT.

Location.—In sec. 3, T. 33 N., R. 19 E., at a point about 4} miles north of Chinook,
Mont., about 7 miles above the junction of the North Fork with the main stream.

Records available.—April 22, 1905, to December 31, 1911.

Drainage area.—Not measured.

Gage.—Chain on the left bank near the house of the observer.

Channel.—Sandy and shifting.

Discharge measurements.—Made by wading or at the cable near the gage.

Winter flow.—Ice present; gage readings impracticable.

Diversions.—Three canals, which divert in the aggregate about 20 second-feet, take
out above the station; several small pumping plants, which supply water for irri-
gating the bottom land along the river valley, also operate above the station.
Below the station the Matheson and Cook canals divert water for irrigating land in
Milk River Valley near the mouth of the North Fork. The aggregate appropria-
tion for these canals is 78 second-feet.

Accuracy.—Results may be considered reliable as a fair rating curve has been con-
structed. The greater part of the run-off occurs during floods caused by heavy
rains in the spring and early summer. In the fall the channel is often dry.
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Discharge measurements of North Fork of Milk River near Chinook, Mont., in 1911,

F Gage Dis- Gage | ' Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charg ..

Feet. Sec.ft. ’ Feet. | Sec.ft.

Apr. 11 0.80 34 May 27 | J.C.Besbe .......... 0.89 41
22 1.83 190 June 12 do... .46 9.9
May 1 1.19 63 20 do.. .29 3.4
8. 1.24 79 26 |.....do.. .23 2.0
12 1. 1.06 59 July 81..... do.... .27 3.5

22 .70 24 Oct. 12| W. A. Lamb.._...... .80 44

Daily gage height, in feet, of North Fork of Milk River near Chinook, Mont., for 1911,

[Mrs. R. B. Snedecor, observer.)

Day. Mar. | Apr. | May. | June. | July. | Sept. | Oct Nov
1.36 1.12 0.82 0.20 {........
1.18 1.08 . .19
1.08 1.02 .84 RERR -
1.02 1.00 .82 .18 0.85
.95 1.05 .78 .16 4.6
1.00 1.05 .72 .15 9.6
.92 1.05 .70 15 ] 10.0
.72 120 .68 .35 5.8
.86 1.20 .59 .48 4.2
.80 1.19 .54 .51 3.2
.85 1.16 .50 .45 2.60
.89 1.08 .50 .34 2.20
.92 .96 .48 .28 1.85
.99 .91 .45 .24 1.65
.96 .95 .44 .20 1.45
1.50 1.04 .42 .19 1.28
. 1.08 .41 .16 1.18

.91 .38 .15 1.12
.88 .30 .14 1.08
.81 .29 11 .99
.76 .28 .08 .92
.74 226 il .94
.79 W25 .t .98
.81 2 3 P, 1.65
.84 W23 .. 2.00
.90 W22 il 1.90
.90 W20 1.80
.88 P £+ 28 R 1.60
.86 A8 ... 1.30
.85 220 |eeenn... .95
157 20 PR DR M
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Daily discharge, in second-feet, of North Fork of Milk River near Chinook, Mont., for 1911.

Day Mar Apr. | May. | June. | July.| Sept. | Oct. | Nov.
64 35 2.0 0 52 29
60 37 1.9 0 56 31
53 36 1.8 0 53 32
51 35 1.8 48 50 34
56| 31 1.6 | 1,040 47 35
56 27 1.5 | 3,060 44 38
56 25 1.5 3,220 43 37
74 24 6 1,500 47 37
74 18 12 895 48 37
73 15 14 560 48 37
69 13 10 392 47 37
60 13 5.6 285 44 1. .
47 12 3.6 200 43 ...
42 10 2.8 156 42 (...
46 10 2.0 120 L I R,
55 9 1.9 94 401/........
60 8.5 1.6 82 38 |.acinnnn
42 7.2 1.5 74 7/ O
39 4.0 1.4 70 35 | o.ao.s
34 3.8 1.1 60 35 |.oeiaaan
30 3.6 .8 54 87 {oeeannen
28 3.2 0 56 2 PO,
32 3.0 0 59 38 1. ...
34 2.8 0 156 37 |eenuannn
36 2.8 0 235 35 [eeiannn
41 2.4 0 211 34 |........
41 2.0 0 188 34 ...t
39 1.9 0 146 32 |.oaiiat
38 1.8 0 97 32 feeennos
37 2.0 0 56 F) 3 I
36 [..nann.n [N P 29 [oo.o.los

Note.—Daily discharge determined from rating eurves as follows: Mar, 23 to July 21, fairly well defined
below 115 second-feet; Sept. 4 to Nov. 11, poorly defined.

Monthly discharge of North Fork of Milk River near Chinook, Mont., for 1911.

Month.

Discharge in second-feet.

Maximum,

Minimum. | Mean.

Run-oft
(votalin
acre-feet).

Accu-
racy.

QAR HWEWo

e Estimated.

Nore.—Discharge Mar. 1 to 22 estimated at 8 second-feet per day; Nov. 12 to 30, 25 second-feet, Stream

dry July 22 to Sept. 3.

BEAVER CREEK NEAR SACO,! MONT.

Location.—In sec. 35, T. 31 N., R. 32 E,, at Craig’s ranch, 3 miles south of Ashfield,
Mont., near Saco, the nearest post office, and about 18 miles from Malta.
Records available.—July 5, 1903, to November 4, 1911.

1 Station described in earlier reports as ‘‘ Beaver Creek near Ashfield, Mont,’”

8173°—wsp 306—14—-—9
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Drainage area.—Not measured.

Gage.—Staff. The gage was first established at bridge No. 455 of the Great Northern
Railway, half a mile west of Ashfield; it was moved to its present location, 2% miles
farther upstream, December 31, 1903.

Channel.—The stream carries little water except at the times of the spring floods or
heavy rains; during the summer months the channel is obstructed by a dense
growth of weeds and willows, which have to be cleared out occasionally. At
medium and high stages a second channel, known as Beaver Creek Overflow,
receives the stream above the station, fills a depression to the west of the main
channel, and reenters at a point some distance below the gage.

Discharge measurements.—Made from a cable or by wading.

Winter flow.—Ice present during the winter months.

Diversions.—Water is diverted from Beaver Creek by small ditches leading from the -
stream and by small pumping plants near the banks.

Accuracy.—Results are only fair, as the growth of weeds and willows in the channel
makes the construction of a permanent rating curve difficult. Daily discharge
given for days with gage heights only; no monthly estimates have been made.

Discharge measurements of Beaver Creek near Saco, Mont., in 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. Sec.-fi. Feet. | Sec.-ft.

Apr. 141 7J.C. Beebe.......... 2.42 15.8 || June 30 | J. C. Beebe.......... 4.09 79
June 13 |..... o U D 2.39 19.8 {f July 314..... do.... ... 2.78 31
241..... [ 1 S 3.00 39 Oct. 10 | W, A. Lamb._........ 3.40 61

Daily gage hetght, in feet, of Beaver Creek near Saco, Mont., for 1911.
[Mrs. W. P. Craig, observer.]

Day. Mar. | Apr. | May. | June. ; July. | Aug. | Sept. | Oct. | Nov.
........ 1.90 1.55
........ 1.80 1.55
........ 2.50 1.55
........ 2.95 1.55
210 3.9 |-ceeeo--
3.
4.
9.
10.
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Daily discharge, tn second-feet, of Beaver Creek near Saco, Mont., for 1911.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

9.6 |. 166 8.0 !.
9.6 |. 142 8.0 |.
7.6 | 122 8.0 |.
7.6 92 8.0
7.6 72 6.0
7.6 |. 53 6.0
5.4 41 6.0
5.4 35 6.0
39 |, 33 4.0
10 27 3.2
72 1.0
63 1.04.
55 |. L0}
43 |. 1.0 4.
29 1.0 J.
27 1.0

BEAVER CREEK OVERFLOW NEAR BOWDOIN, MONT.

Location.—In the SW. { sec. 17, T. 30 N, R. 32 E., at John Turmell’s ranch, 14 mileg
from Malta, Mont.

Records available.—June 29, 1903, to August 30, 1906; May 2, 1908, to December 31,
1910; March 20 to November 11, 1911.

Gage.—Staff; datum unchanged.

Channel.—Water flows in this channel only when Beaver Creek is high; during the
remainder of the season the water is standing in pools and fluctuations in water
level are due wholly to local rains and to evaporation.

Discharge measurements.—At flood stages made at a bridge half a mile below the
gage; low-water measurements are made by wading near the gage.

Accuracy.—Records poor. Lack of measurements in 1911 has prevented the making
of estimates of daily and monthly discharge.

Discharge measurements of B