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SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN,
1910.

By W. A. Lams, W. B. FreemaN, Raymonp RicHARDS, and
R. C. RicE.

INTRODUCTION.

AUTHORITY FOR INVESTIGATIONS.

This volume contains results of measurements of the flow of certain
streams in the United States. The work was performed by the
United States Geological Survey, either independently or in coopera-
tion with private or State organizations. The organic law of the
Geological Survey (Stat. L., vol. 20, p. 394) 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.

As water is the most abundant and most valuable of the minerals
the investigation of water resources is authorized under the provi-
sion for examining mineral resources. The work has been supported
since the fiscal year ending June 30, 1895, by appropriations in suc-
cessive sundry civil bills passed by Congress under the following
item:

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.

The various appropriations that have been made for this purpose
are as follows:

Annual appropriations for the fiscal year ending June 30—

2 $12, 500
1896 . - e 20, 000
1897 to 1900, inclusive. ... .. .. .. ... . i ieiieiai 50, 000
1901 to 1902, inclusive s .. ... .. .. .. .. iiiiaiiiiiiao. 100, 000
1903 to 1906, inclusive................. e 200, 000
907 - oo e 150, 000
1908 t0 1910, InClusiVe. . ..o et e 100, 000
L) D 150, 000
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SCOPE OF INVESTIGATIONS.

These investigations are not complete nor are they inclusive of all
the streams that might purposefully be studied. The scope of the
work is limited by the appropriations available. The field covered
is the widest and the character of the work is believed to be the best
possible under the controlling conditions. The work would undoubt-
edly have greater scientific importance and ultimately be of more
practical value if the money now expended for wide areas were
concentrated on a few small drainage basins; but such a course is
impossible because general appropriations made by Congress are
applicable to all parts of the country. Each part demands its pro-
portionate share of the benefits.

It is essential that records of stream flow shall be kept during a
period of years long enough to determine within reasonable limits
the entire range of flow from the absolute maximum to the absolute
minimum. The length of such a period manifestly differs for differ-
ent streams. Experience has shown that the records for some
streams should cover 5 to 10 years, and those for other streams 20
years or even more, the limit being determined by the relative
importance of the stream and the interdependence of the results
with other long-time records on adjacent streams.

In the performance of this work an effort is made to reach the
highest degree of precision possible with a rational expenditure of
time and a judicious expenditure of a small amount of money. In
all engineering work there is a point beyond which refinement is
needless and wasteful, and this statement applies with especial force
to stream-flow measurements. It is confidently believed that the
stream-flow data presented in the publications of the Survey are in
general sufficiently accurate for all practical purposes. Many of the
records are, however, of insufficient length, owing to the unforeseen
reduction of appropriations and consequent abandonment of stations.
All persons are cautioned to exercise the greatest care in using such
incomplete records.

Records have been obtained at nearly 2,000 different points in
the United States. The surface water supply of small areas in
Seward Peninsula and the Yukon-Tanana region, Alaska, and in
- Hawaii has also been investigated. During 1910 regular gaging
stations were maintained by the Survey and cooperating organizations
atabout 1,100 pointsin the United States, and many discharge measure-
ments were made at other points. Data were also obtained in regard
to precipitation, evaporation, storage reservoirs, river profiles, and
water power in many sections of the country, and will be made avail-
able in the regular surface water-supply papers and in special papers
from time to time. ’
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PUBLICATIONS.

The data on stream flow collected by the United States Geological
Survey have appeared in the annual reports, bulletins, and water-
supply papers. Owing to natural processes of evolution and to
changes in governmental requirements the character of the work
and the territory covered by these different publications have varied
greatly. For the purpose 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 twelve parts,
whose boundaries coincide with certain natural drainage lines. The
areas so described are indicated by the following list of papers on
surface water supply for 1910. The dividing line between the north
Atlantic and south Atlantic drainage areas lies between York and
James rivers. .

Papers on surface water supply of the United States, 1910.

Part.| No. Title.

I | 281 | North Atlantic coast.
II | 282 | South Atlantic coast and eastern Gulf of Mexico.
III | 283 | Ohio River basin.
IV | 284 | St. Lawrence River basin.
V | 285 | Upper Mississippi River and Hudson Bay basins.
VI | 286 | Missouri River basin.
VII| 287 | Lower Mississippi River basin.
VIII| 288 | Western Gulf of Mexico.
IX | 289 | Colorado River basin.
X | 290 | Great basin.
XI | 291 | California.
XII | 292 | North Pacific coast.

The following table gives the character of data regarding stream
flow at regular stations to be found in the various publications of the
United States Geological Survey, exclusive of special papers:

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

Report. Character of data. Year.
10th A., pt.2..........| Descriptive informationonly......... ... .. ... ... ...
1th A, pt.2.......... Monthly diSCRarge .. .o ccnovieon i 18%4890to Sept.,
126h Au, pteZeeeemn e |onnnn Q0n — et e e e e 18% gtf June 30,
13th A., pt.3..........| Mean discharge in second-feet. . .. .......o...oeeoueerniemoaeeunns 1szl;§9t26 Dec. 31,
14th A., pt. 2. .| Monthly discharge (long-time records, 1871 t0 1893).............. 18%29 tg) Dec. 31,
B.131........ ....| Descriptions, measurements, gage heights,and ratings.......... 1893 and 1894,
16th A., pt. 2 ....| Descriptive informationonly.............0 ... ... oLl
140, .ol Descriptions, measurements, gage heights, ratings, and month- | 1895.
1y discharge (also many data covering earlier years).
W S.11...............| Gage heights (also gage heights for earlier years). A 1896.
18th A., pt. 4..........| Descriptions, measurements, ratings, and monthly discharge | 1895and 1896.
(also similar data for earlier years). .
WS.15...............| Descriptions, measurements, and gage heights, eastern United | 1897.

States, eastern Mississippi River, and Missouri River above
junction with Kansas.
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Stream-flow data in reports of the United States Geological Survey—Continued.

Report. Character of data. Year.

W S.16 (oo, Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouri and Platte, and west-
ern United States.

Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time recorés).

Measurements, ratings, and gage heights, eastern United States, | 1898.
eastern Mississippi River, and Missouri River.

Me:x\sunemel:lt;sé ratings, and gage heights, Arkansas River and | 1898,

| . western United States.
-| Monthly discharge (also for many earlier years)..................| 1898
Descriptions, measurements, gage heights, and ratings .| 1899.
-| Monthly discharge.........c. . ciooiaiiiiiiai oo 1899,
Descriptions, measurements, gage heights, and ratings 1900.
Monthly discharge.. ... ...co.iiiierioaioiiannennns 1900.
Descrﬁ)tions, measurements, gage heights, and ratings .| 1901.
Monthly discharge....... .o .| 1901.
Complete data.....oomeiiiiiiii i - 1902,
N L0 .| 1903.
..... do... -| 1904.
S . [ L S AR 1905.
Complete data, except descriptions.. -1 1906.
Completedata............. 1907-8.
...do. 1909.
..... do .| 1910.

NoTE.—No data regarding stream flow are given in the fifteenth and seventeenth annual reports.

The records at most of the stations discussed in these reports extend
over a series of years. An index of the reports containing records
prior to 1904 has been published in Water-Supply Paper 119.

The first table which follows gives, by years and drainage basins,
the numbers of the papers on surface water supply published from
1899 to 1910. Wherever the data for a drainage basin appear in two
papers the number of one is placed in parentheses and the portion
of the basin covered by that paper is indicated in the second table.
For example, in 1904 the data for Missouri River were published in
Water-Supply Papers 130 and 131, and the portion of the records
contained in Water-Supply Paper 131, as indicated by the second
table, is that relating to Platte and Kansas rivers.

Numbers of water-supply papers containing results of stream measurements, 1899-1910.

1899a 19000 1901 1902 1903
Atlantic coast and eastern Gulf of Mexico:
New Englandrivers............................. 35 47 65,75 82 97
Hudson River to Delaware River, inclusive.. ... 35| 47,(48) 65,75 82 97
Susquehanna River to York River, inclusive 48 65,75
James River to Yadkin River, inclusive (35),36 48 65,751 (82),83 (97),98
Santee River to Pearl River, inclusive 48 65,75
St. Lawrence River........ 49 65,75 | (82),83 97
S U0 LT 232 I R R, 66,75 85 100
Mississippi River:
Ohio River.............. 48, (49) 65,75 83 98
Upper Mississippi River. 36 49 65,75 83| 98,(99)
Missouri River. ... .. ...coooiiiiiiiiiiiiiai. 49, (50) 66,75 84 99
TLower Mississippi River......................... 50 { o) } (83),84 |  (98),99
6,
Western Gulf of Mexico. . ..........oo.ooiiiiiiiee 50 66,75 84 99
Pacific coast and Great Basin:
Colorado River.. ... ... .. ... ... ........... (37),38 50 66,75 85 100
Great Basin. ... ... ... ...l 38, (39) 51 66,75 85 100
South Pacific coast to Klamath River, inclusive..| (38),39 51 66,75 85 100
North Pacific coast.........o..oocioiiiiiioi. 38 51 66,75 85 100

aRating tables and index to Water-Supoly Papers 35-39 contained in Water-Supply Paper 39. .
b Rating tables and index toc Water-Supoly Papers 47-52 and data on precipitation, wells, and irrigation
in California and Utah contained in Water-Supply Paper 52.
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Numbers of water-supply papers contatning results of stream measurements, 1899-1910—

Continued.
i 1904 | 1905 | 1906 | 1907-8 | 1909 | 1910
Atlantic coast and eastenl Gulf of Mexico:
New England rivers. ..............cooiiail. 124 165 201 241 261 281
Hudson River to Delaware River, inclusive...... 125 166 202 241 261 281
Susquehgn.na River tp York River, inclusive..... 126 167 203 241 261 281
James River to Yadkin River, inclusive.......... 126 167 203 242 262 282
Santee River to Pearl River, inclusive........... 127 168 204 242 262 282
St. Lawrence River.....coviiiiiiiinceiiirsnenaann.. 129 170 206 244 264 284
Hudsm_l By .ttt 130 171 207 245 265 285
Mississippi River:
Ohio River......ccoveemiiiiiiiiiiiinnnns yaeenean 128 169 205 243 263 283
Upper Mississippi RiVer. . .......cceeveeeeean. . (%333 | e07| us5| 265 285
Missouri River...... foreree e (ib:;(l)’) 72| 208| 246 266 286
Lower Mississippi River......................... (12183)1’ (1.51'1)5 (205235 } 247 267 287
Western Gulf of Mexico..........o..ocooiiiiieaaia, 132 174 210 248 268 288
Pacific coast and Great Basin:
133 175, 211 249 269, 289,
Colorado River........ ... iiiiiiiiiaiio. { (134j (177)’ (413 (2515 @ (201}
Great Basin. { 133, | 176, | 2%, 260, 270 290,
LT Tt (13a) | @am) (213)’ (251) (271) (291)
South Pacific coast to Klamath River, inclusive. . 134 177 213 25 27 201
North Pacific 00ast.. .. ........................... | 135 { amy } 24| 252| e2r2 202

Numbers of water-supply papers containing data covering portions of drainage basins.

No. River basin. Tributaries included.
35
36 Gallatin.
37 Green, Gunnison, Grand above junction with Gunnison.
38 Except Kings and Kern.
39 Mohave.
48 Wissahickon and Schuylkill.
49 Scioto.
50 Loup and Platte near Columbus, Nebr. All tributaries below
junction with Platte.
65 }Jower Mississippi................. Yazoo.
ATILOS. - e eae e e e e m e aecanas
82 1\St. Lawrence. .. ......voemiioiios Lake Ontario, tributaries to St. Lawrence River proper.
83 | Lower Mississippi................. Yazoo.
97 | James......... . ...l
98 | Lower Mississippi................. Do.
99 | Upper Mississippi................. Tributaries from the west.
128 | Lower Mississippi................. Yazoo.
130 | Upper Mississippi................. Tributaries from the west.
181 | Missouri...o.ooooonnnoioinn oL Platte, Kansas.
134 |fColorado. ... Data near Yuma, Ariz., repeated.
Great Basin.................... .. Susan, Owens, Mohave.
169 | Lower Mississippi................. Yazoo.
Colorado.......cooumeennnnnaaao.. Below junction with Gila.
177 iGreat Basin........ ... Susan repeated, Owens, Mohave.
North Pacificcoast................ Rogue, Umpqua, Siletz.
205 | Lower Mississippi................. Yazoo, Homochitto.
213 {Colora.do., ........................ Data at Hardyville repeated; at Yuma, Salton Sea.
Great Basin.......coocoveeenai. Owens, Mohave.
g?% Colorado. ,e.uneinemnnaaeaol. Yuma and Salton Sea stations repeated.
201 |[Great Basin.................. . Owens River basin.
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The order of treatment of stations in any basin in these papers is
downstream. The main stem of any river is determined by measur-
ing or estimating the drainage area; that is, the headwater stream
having the largest drainage area is considered the continuation of the
main stream, and local changes in name and lake surface are disre-
garded. Records for all stations from the source to the mouth of the
main stem of the river are presented first, and records for the tribu-
taries in regular order from source to mouth follow, all records in each
tributary basin being given before those of the next basin below.

The exceptions to this rule occur in the records for Mississippi
River, which are given in four parts, as indicated above, and in the
records for large lakes, where it is simpler to take up the streams in
regular order around the rim of the lake than to cross back and forth
over the lake surface.

DEFINITION OF TERMS.

The volume of water flowihg 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 run-off 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, feet per square mile, and run-off
in inches and acre-feet. They may be defined as follows:

““Second-foot”” is an abbreviation for cubic foot per second and is
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 funda-
mental 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 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 con-
served and uniformly distributed on the surface. It is used for com-
paring run-off with rainfall, which is usually expressed in depth in
inches. , :

“ Acre-foot” is equivalent to 43,560 cubic feet, and is the quantity
required to cover an acre to the depth of 1 foot. It is commonly used
in connection with storage for irrigation work.
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CONVENIENT EQUIVALENTS.

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

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 646,272 gallons for one day.

1 second-foot equals 6.23 British imperial gallons per second.

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 covers 1 square mile 0.03719 inch deep.

1 second-foot for one 28-day month covers 1 square mile 1.041 inches deep.

1 second-foot for one 29-day month covers 1 square mile 1.079 inches deep.

1 second-foot for one 30-day month covers 1 square mile 1.116 inches deep.

1 second-foot for one 31-day month covers 1 square mile 1,153 inches deep.

1 second-foot for one day equals 1.983 acre-feet.

1 second-foot for one 28-day month equals 55.54 acre-feet.

1 second-foot for one 29-day month equals 57.52 acre-feet.

1 second-foot for one 30-day month equals 59.50 acre-feet.

1 second-foot for one 31-day month equals 61.49 acre-feet.

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

100 California miner’s inches equals 96.0 Colorado miner’s inches.

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 gallon per second.

100 Colorado miner’s inches equals 104 California miner’s inches.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

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 equals 7.48 gallons.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-feet.

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.

Sec.-ft. Xf;’lu in feet—net horsepower on water

wheel realizing 80 per cent of theoretical power.

To calculate water power quickly:




8 SURFACE WATER SUPPLY, 1910, PART VI,

EXPLANATION OF DATA.

For each drainage basin there is given a brief general description
covering such items as area, source, tributaries, topography, geology,
forestation, rainfall, irrigation, storage, power, and other interest-
ing or important facts.

For each regular current-meter gaging station the following data,
so far as available, are given: Description of station, list of discharge
measurements, table of daily gage heights, table of daily discharges,
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 discharge-measurement table gives the results of the discharge
measurements made during the year, including the date, name of
hydrographer, width and area of cross section, gage height, and
discharge in second-feet.

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. At most stations the gage is read 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 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 some-
what 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
discharge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not pub-
lished in this report, but can be determined from the daily gage
heights and daily discharges for the purpose of verifying the pub-
lished results as follows: .
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First plot the discharge measurements for the current 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
complete 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 discharges gives the discharges 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
column headed ‘‘Mean” is the average flow in cubic feet for each
second during the month. On this the computations for the remain-
ing columns, which are defined on page 6, 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.” Plate I shows typical gaging stations,
indicating the method of suspending the current meter; Plate I
shows the various types of current meters! used in the work. A
sample rating curve is shown in figure 1 (p. 166).

ACCURACY AND RELIABILITY OF FIELD DATA AND COMPARATIVE
RESULTS. i

The acecuracy 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 relation
between discharge and stage.

18ee Hoyt, J. C., and others, Use and care of current meter as practiced by the U. S. Geological
Survey: Trans: Am. Soc. Civil Eng., vol. 66, 1910, p. 70.

97746°—wsp 286—11 2




10 SURFACE WATER SUPPLY, 1910, PART VI.

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.
/" Practically all discharge measurements made under fair conditions
are well within 5 per cent of the true discharge at the time of observa-
tion. Inasmuch as the errors of meter measurements are largely
compensating, the mean rating curve, when well defined, is much
more accurate than the individual measurements. Numerous experi-
ments made to test the accuracy of current-meter work show that
it compares very favorably with the results from standard weirs and,
owing to simplicity of methods, usually gives results that are much
more reliable than those from stations at dams, where the coeflicient
may be uncertain and conditions of flow are complicated.

The work is, of course, dependent on the reliability of the gage
observers. With relatively few exceptions the observers perform
their work honestly. The records are, however, closely watched,
and the cause of any discrepancy is investigated. It is obvious that
one gage reading a day does not always give the mean height for
that day. As an almost invariable rule, however, errors from this
source are compensating and virtually negligible in a period of one
month, although a single day’s reading may, when taken by itself, be
considerably in error. '

An effort is made to visit every station at least once each year for
the purpose of making a measurement to determine the constancy
of conditions of flow since the last measurement made in the preceding
year, and also to check the elevation of the gage. On account of lack
of funds or for other causes some stations were not visited during the
current year. If conditions of flow have been reasonably permanent
up to the time of the last preceding measurement, it is considered
best to publish estimates of discharge based on the latest verified
rating curve rather than to omit them altogether, although it should
be distinetly understood that such records are at times subject to
considerable error. This is also true, although to a less degree, of the
period of records since the date of the last measurement of the current
year. As arule, the accuracy notes are based on the assumption that
. therating curve used is strlctly applicable to the current year.

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 dis-
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 “ approximate,”
within 15 to 25 per cent. These notes are very general and are based
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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 proba-
ble reliability of the observer, and knowledge of local conditions. 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.

In general, the base data which are collected in the field each year
by the Survey engineers are published, not only to comply with the
law, but also for the express purpose of giving to any engineer the
opportunity of examining the computed results and of changing and
adjusting them as may seem best to him. Although it-is—believed-
that the rating tables and computed monthly discharges are as good
as the base data up to and including the current year will warrant, it
should always be borne in mind that the additional data collected at
each station from year to year nearly always throw new light on data
already collected and published, and hence allow more or less im-
provement in the computed results of earlier years. It is therefore
expected that the engineer who makes serious use of the figures pre-
sented in these papers will verify all ratings and make such adjust~
ments for earlier years as may seem necessary. The work of com-
piling, studying, revising, and republishing data for different drain-
age basins for 5 or 10 year periods or more is carried on by the United
States Geological Survey so far as the funds for such work are avail-
able. A

The estimates in the table of monthly discharge are so arranged as
to give only a general idea of the conditions of flow at the station,
and it is not expected that they will be used for other than preliminary
estimates.

The daily discharges are published to allow a more detailed study
of the variation in flow and to determine the periods of deficient
flow.

COOPERATIVE DATA.

Cooperative data of various kinds and data regarding the run-off
at many stations maintained wholly by private funds are incorporated
in the surface water-supply reports of the United States Geological
Survey.

Many stations throughout the country are maintained for specific
purposes by private parties who supply the records gratuitously tn
the United States Geological Survey for publication. When such
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records are furnished by responsible parties and appear to be reason-
ably accurate, they. are verified, so far as possible, and estimated
values of accuracy are given. Records clearly worthless or mislead-
ing are not published. As it is, however, impossible to completely
verify all such records furnished—because of lack of funds or for
other causes—they are published for what they are worth, as they
are of value as a matter of record and afford at least approximate
information regarding stream flow at the particular localities. The
Survey does not, however, assume any responsibility for inaccuracies
found in such records, although most of them are believed to be
reasonably good.

COOPERATION AND AOKNOWLEbGMENTS.

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 engineer of Montana has a fund
available for this work, which is expended in accordance with para-
graph 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
Montana 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.

This fund has been expended chiefly for observers’ salaries and
field work on stations in connection with Carey projects. From July
1 to December 31, 1910, a State hydrographer was employed, whose
salary and traveling expenses were paid from this fund and whose
time was spent in stream-gaging work under the direction of the
Geological Survey.

Since July, 1910, several stations have been maintained in the
western part of the State in cooperation with the Forest Service; the
gage observations being made by the forest rangers and occasional
discharge measurements being made by the district engineer of the
Forest Service.

Acknowledgments are due to the Great Northern and Northern
Pacific railway companies for transportation furnished during the
year.

The following tables show the amounts appropriated and expended
for hydrographic work in the Missouri River basin in Montana in
1910, and the distribution of expenditures.
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Statement of hydrographic work in the Missourt River drainage basin in Montana,

calendar year 1910.
Appropriations:
United States Geological Survey........_.... .. ...... $6, 833.39
Uniged States Reclamation Service. .................. 2,996. 14
Total Government funds........................ . 9,829.53
State of Montana. . . ...l 2, 036. 00
Total expenditures for maintenance of river stations and
allied investigations......... ... ... ... ... ........... 11, 865. 53
Number of stations maintained............................ 88
Number of s{geam gagings made. . ........................ 401
Cost per station. ... ........ooooii . $134.-84
Cost per gaging:.....o.. ... iiiiiii.... $29. 59
Distribution of expenditures:
Field services .. coon it e per cent.. 38
Office 8ervices ..o.ooo oo i do.... 15
Traveling eXpPenses. ...oov. oo e e do.... 29
Supplies and equipment. ... .. ... ... . .. ..ol do.... 7
Lost time (Sundays, holidays, etc.)...................... do.... 6
Rent and storage. . .......cooeomin i do.... 2
General ... ... ... iiiiiiiii.o. do.... 3

Special acknowledgments are due to the following persons:

Mr. E. C. Simmons, State engineer of Nebraska, who spent over $500
on stream-gaging work under a cooperative contract with the United
States Geological Survey.

Mr. C. W. Comstock, State engineer of Colorado, who paid the sal-
aries of the gage observers and the expenses of the United States
Geological Survey engineers, amounting to several hundred dollars.
He also furnished a number of records, published in this paper, for
stations which his office maintained independently of the United
States Geological Survey.

Mr. George B. McFadden, an engineer representmg a Denver com-
pany, who spent several hundred dollars in the maintenance of two
stations on the Cache la Poudre in cooperation with the United States
Geological Survey. He has contributed a number of valuable photo-
graphs taken on Cache la Poudre River, some of which are reproduced
in this report.

The United States Reclamation Service, for the records on the
North Platte at Pathfinder and Whalen, Wyo., and on the Belle
Fourche at Belle Fourche, S. Dak.

The United States Forest Service, for gage observations furnished
by its rangers and for other cooperative assistance.

Thanks are also due to the United States Weather Bureau, the
Denver Union Water Co., the Denver Reservoir & Irrigation Co., and
all other companies and persons who have rendered assistance and
furnished records.
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DIVISION OF WORK.

The work in the upper Missouri River drainage basin was under
the direction of William A. Lamb, district engineer, assisted by Ray-
mond Richards, M. E. McChristie, John C. Beebe, Benjamin E. Jones,
junior engineers, and C. S. Heidel, State hydrographer

The work in North Dakota was cartied on by E. F. Chandler, assist-
ant engineer.

The field data for the Missouri River drainage area in Colorado and
Nebraska and the North Platte and Upper Bighorn basins in Wyo-
ming were collected undsr the direction of W. B. Freeman, district
engineer, assisted by G. H. Russell, H. D. Padgett, G. J. Lyon, S. T.
Harding, E. O. Christiansen, and Arthur Dobson. The work in Ne-
braska was under the more immediate direction of Mr. E. C. Simmons,
State engineer, and some of the stream-gaging work was done by his
assistants.

The ratings and special estimates were made and the completed
data prepared for publication by Raymond Richards and R. C. Rice.
Computations have been made by G. C. Stevens, J. G. Mathers, J. J.
Phelan, H. D. Padgett, and M. E. McChristie. The report has been
edited by Mrs. B. D. Wood.

GAGING STATIONS MAINTAINED IN THE MISSOURI
’ RIVER DRAINAGE BASIN.

The following list comprises the gaging stations maintained in the
Missouri River drainage basin by the United States Geological Survey
and cooperative parties. Data for thess stations have been published |
in the reports listed on pages 3 to 5. The stations are arranged by
river basins, in downstream order, tributaries of main streams being
indicated by indention. (See p. 6.) :

Red Rock River (head of Missouri) at Lima, Mont., 1907-1910.

Red Rock River at Red Rock, Mont., 1890.

Beaverhead River (continuation of Red Rock River) at Barratts, Mont., 1907-1910.

Beaverhead River at Dillon, Mont., 1907.

Jefferson River (continuation of Red Rock-Beaverhead River) near Sappington, Mont.,
1896-1905.

Jefferson River near Silverstar, Mont., 1910.

Missouri River near Townsend, Mont., 1895-1904.

Missouri River at Canyon Ferry, Mont., 1889.

Missouri River near Craig, Mont., 1890-1902.

Missouri River at Cascade, Mont., 1902-1910.

Missouri River at Great Falls, Mont., 1897-1905.

Missouri River at Fort Benton, Mont., 1910.

Missouri River near Williston, N. Dak., 1905-1907.

Missouri River at Mannhaven, N. Dak., 1904.

Missouri River at Washburn, N. Dak., 1905.

Missouri River near Bismarck, N. Dak., 1904-5.
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Missouri River at Kansas City, Mo., 1905-6.
Bighole River near Dewey, Mont., 1910.
Pipestone Creek near Whitehall, Mont., 1910.
Whitetail Creek near Whitehall, Mont., 1910.
Madison River near Red Bluff, Mont., 1890-1893.
Madison River near Norris, Mont., 1897-1905, 1910.
Madison River near Three Forks, Mont., 1895-1897.
West Gallatin River (head of Gallatin River) near Salesville, Mont., 1895-1905,
1910. :
West Gallatin River near Bozeman, Mont., 1889-1893.
Gallatin River at Logan, Mont., 1895-1905.
Middle Creek near Bozeman, Mont., 1895-96, 1898-1900, 1901.
Crow Creek near Radersburg, Mont., 1903.
Prickly Pear Creek near Clancy, Mont., 1908-1910. .
Prickly Pear Creek at East Helena, Mont., 1908-1910.
Lump Gulch Creek at Clancy, Mont., 1908-1910.
Tenmile Creek near Helena, Mont., 1908-1910.
Sevenmile Creek near Birdseye, Mont., 1908-1910.
Little Prickly Pear Creek near Marysville, Mont., 1909-10.
Little Prickly Pear Creek near Canyon Creek, Mont., 1909-10.
Deadman Creek near Marysville, Mont., 1909-10.
Lost Horse Creek near Marysville, Mont., 1909-10.
Marsh Creek near Marysville, Mont., 1909-10.
Dearborn River near Clemons, Mont., 1908-1910.
Falls Creek near Clemons, Mont., 1908-1910.
Smith River at Truly, Mont., 1905-1907. .
Sun River (North Fork) near Augusta, Mont., 1889-90, 1903-1910,
Sun River at Sun River, Mont., 1905-1910.
Sun River near Great Falls, Mont., 1897.
Willow Creek near Augusta, Mont., 1910.
Sun River (South Fork) at Augusta, Mont., 1904-1910.
Ford Creek near Augusta, Mont., 1906-1910.
Smith Creek near Augusta, Mont., 1906-1910.
Belt Creek near Belt, Mont., 1905-6.
Highwood Creek near Highwood, Mont., 1905-6.
Marias River near Shelby, Mont., 1902-1907.
Two Medicine River near Midvale, Mont., 1902-3.
Two Medicine River at Family, Mont., 1907-1910.
Badger Creek near Family, Mont., 1907-1910.
Cutbank Creek at Cutbank, Mont., 1905-1910.
Birch Creek near Dupuyer, Mont., 1907-1910.
Dupuyer Creek at Dupuyer, Mont., 1908-1910.
Teton River at Chouteau, Mont., 1905-6.
Teton River near Belleview (Strabone) Mont., 1905-6, 1908-1910.
Judith River near Lewistown, Mont., 1910.
Musselshell River (North Fork) near Delpine, Mont., 1909-10.
Musselshell River (North Fork) near Martinsdale, Mont., 1907-1910.
Musselshell River at Harlowton, Mont., 1907-1910.
Musselshell River at Shawmut, Mont., 1902-1907.
Musselshell River at Lavina, Mont., 1906.
Checkerboard Creek near Delpine, Mont., 1909-10.
Musselshell River (South Fork) near Martinsburg, Mont., 1907-1910.
American Fork near Harlowton, Mont., 1907-1910.
Lebo Creek near Harlowton, Mont., 1907-1910.
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Missouri River—Continued.
Milk River (South Fork) near Browning, Mont., 1905-1910.
Milk River at Havre, Mont., 1898-1910.
Milk River at Chinook, Mont., 1897.
Milk River at Malta, Mont., 1902-1910.
Milk River at Hinsdale, Mont., 1908-9.
Milk River (West Fork) at Chinook, Mont., 1906-1908.
Milk River (North Fork) near Chinook, Mont., 1906-1910.
Beaver Creek near (Ashfield) Saco, Mont., 1903-1906, 1908-1916.
Beaver Creek overflow near Bowdoin, Mont., 1903~1906, 1908-1910.
Rock (Creek near Hinsdale, Mont., 1905-1907.
Porcupine Creek near Nashua, Mont., 1908-1910.
Canals in the Milk River Bagin—
Paradise Valley canal near Chinook, Mont., 1903-1909.
Cook canal near Chinook, Mont., 1905-1910.
Matheson canal near Chinook, Mont., 1905-6, 1908-1910.
Reser ditch near Chinook, Mont., 1905-6.
West Fork ditch near Chinook, Mont., 1905-6.
Harlem canal near Zurich, Mont., 1904-1906, 1908-1910.
Agency ditch near Harlem, Mont., 1905-1910.
Fort Belknap canal near Chinook, Mont., 1903-1910.
Winter Anderson canal near Chinook, Mont., 1906, 1908.
Rock Creek canal near Hinsdale, Mont., 1905-1907.
Little Porcupine Creek near Frazer, Mont., 1908-1910.
Wolf Creek at Wolf Point, Mont., 1908-1910.
Wolf Point ditch at Wolf Point, Mont., 1909-10.
Poplar Creek near Poplar, Mont., 1908-1910.
Big Muddy River near Culbertson, Mont., 1908-1910.
Yellowstone River at Corwin Springs, Mont., 1910.
Yellowstone River near Horr, Mont., 1888-1893.
Yellowstone River at Livingston, Mont., 1897-1905.
Yellowstone River at Billings, Mont., 1904-5.
Yellowstone River at Huntley, Mont., 1807-1910.
Yellowstone River at Junction, Mont., 1906-7.
Yellowstone River at Glendive, Mont., 1897-1910.
Big Timber Creek (North Fork) near Big Timber, Mont., 1907-1910.
Big Timber Creek (South Fork) near Big Timber, Mont., 1907-1910.
Boulder River near Contact, Mont., 1910.
Boulder River (East Fork) near McLeod, Mont., 1907-1909.
Boulder River (West Fork) near Bruffeys, Mont., 1907-1910.
Boulder River (West Fork) near McLeod, Mont., 1907-1910.
Sweetgrass Creek above Melville, Mont., 1§07-1910.
Sweetgrass Creek below Melville, Mont., 1907-1910.
Stillwater River near Absarokee, Mont., 1910.
Rosebud River at Absarokee, Mont., 1910.
Clark Fork at Fromberg, Mont., 1906-1910.
Pryor Creek near Huntley, Mont., 1904-1910.
Big Wind River (head of Bighorn) near Wind River, Wyo., 1908-9.
Big Wind River near Riverton, Wyo., 1906-1908.
Bighorn River at Thermopolis, Wyo., 1900-1905, 1910. ,
Bighorn River near Hardin, Mont., 1904-1910.
Red Creek near Dubois, Wyo., 1909.
Dinwoody Creek near Crowheart, Wyo., 1909.
Dry Creek at Crowheart, Wyo., 1909.
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Missouri River—Continued.
Yellowstone River—Continued.
Bighorn River-~Continued.
Meadow Creek near J. K. ranch, Wyo., 1909.
Willow Creek at J. K. ranch, Wyo., 1909.
Bull Lake Creek near J. K. ranch, Wyo., 1909.
Little Wind River at Fort Washakie, Wyo., 1908-9.
Little Wind River above Arapahoe Agency, Wyo., 1906-1909.
Little Wind River below Arapahoe Agency, Wyo., 1906-1909.
Little Wind River (South Fork) near Wind Rivet, Wyo., 1909.
St. Lawrence Creek near Wind River, Wyo., 1909.
Trout Creek at Wind River, Wyo., 1909.
Little Popo Agie River at Hudson, Wyo., 1907-1909.
Owl Creek near Thermopolis, Wyo., 1910.
No Wood River at Bonanza, Wyo., 1910.
Tensleep Creek near Tensleep, Wyo., 1910.
Paint Rock Creek near Bonanza, Wyo., 1910.
Greybull River near Meeteese, Wyo., 1897, 1903, 1910.
Wood River near Meeteese, Wyo., 1910.
Shoshone River at Cody, Wyo., 1902-1910.
Shoshone River at Corbett Dam, Wyo., 1908-1910.
Shoshone River near Lovell, Wyo., 1897-1899.
Shoshone River (South Fork) at Marquette, Wyo., 1903-1908.
Little Bighorn River at Crow Agency, Mont., 1905-6.
Prairie Dog ditch near Story, Wyo., 1903.
Tongue River near Dayton, Wyo., 1903.
Big Goose Creek near Sheridan, Wyo., 1895-1897.
Little Goose Creek near Sheridan, Wyo., 1896-97.
Powder River:
Clear Creek at Buffalo, Wyo., 1896-1904.
Piney Creek at Kearney, Wyo., 1902-1906.
Cruez ditch near Story, Wyo., 1903.
Little Muddy River near Williston, N. Dak., 1904-1909.
Little Missouri River at Alzada, Mont., 1904-1906.
Little Missouri River at Camp Crook, S. Dak., 1903-1906.
Little Missouri River at Medora, N. Dak., 1903-1908.
Kuife River at (near) Broncho, N. Dak., 1903-1910.
Painted Woods Creek near Washburn, N. Dak., 1909-10.
Turtle Creek near Washburn, N. Dak., 1909-10.
Heart River near Richardton, N. Dak., 1903-1910.
Apple Creek near Bismarck, N. Dak., 1905.
Cannon Ball River at Stevenson, N. Dak., 1903-1909.
Grand River (North Fork) at Haley, N. Dak., 1908-1910.
Grand River near Seim, S. Dak., 1904-1906.
Owl (Moreau) River near Bixby, S. Dak., 1904-1906.
Cheyenne Rivér at Edgemont, S. Dak., 1903-1906.
Beaver Creek near Edgemont, S. Dak., 1905-6.
Hat Creek near Edgemont, 8. Dak., 1905-6.
Battle Creek near Hermosa, 8. Dak., 1903.
Spring Creek near Rapid, S. Dak., 1903-1906.
Rapid Creek at Rapid, 8. Dak., 1903-1906.
Box Elder Creek at Blackhawk, S. Dak., 1903-1905.
Corbin-Morse ditch at Rapid, S. Dak., 1906.

17
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Missouri River—Continued.
Cheyenne River—Continued.
Elk Creek near Piedmont, S. Dak., 1903.
Belle Fourche River at Belle Fourche, S. Dak., 1903-1906.
Belle Fourche River near Belle Fourche, 8. Dak., 1906.
Redwater River at Belle Fourche, S. Dak., 1903-1906.
Redwater River near Minnesela, S. Dak., 1903.
Redwater Canal at Minnesela, 8. Dak., 1904-1906.
Spearfish Creek near Spearfish, S. Dak., 1903-1906.
Crow Creek near Belle Fourche, S. Dak., 1904.
Owl Creek near Belle Fourche, S. Dak., 1904.
Indian Creek near Belle Fourche, S. Dak., 1904.
White River at Interior, S. Dak., 1904-1906.
Niobrara River near Valentine (Fort Niobrara), Nebr., 1897, 1899, 1901-1906.
Niobrara River near Spencer, Nebr., 1908.
Niobrara River near Niobrara, Nebr., 1902, 1910.
Red Deer Lake (head of Plum Creek) near Woodlake, Nebr., 1904-5.
James River near Lamoure, N, Dak., 1903.
Big Sioux River near Watertown, S. Dak., 1900-1903.
Big Sioux River near Sioux Falls, S. Dak., 1900-1901.
Grizzly Creek at Hebron, Colo., 1904-5.
North Platte River (head of Platte River) near Hebron, Colo., 1904-5.
North Platte River near Cowdrey, Colo., 1904-5.
North Platte River near Pinkhampton, Colo., 1904.
North Platte River at Saratoga, Wyo., 1903-1906, 1909.
North Platte River at Pathfinder, Wyo., 1905-1910.
North Platte River at Alcova, Wyo., 1904-5.
North Platte River near Douglas, Wyo., 1894.
North Platte River near Orin Junction, Wyo., 1895-1900.
North Platte River near Fort Laramie, Wyo., 1887-1889.
North Platte River at Guernsey, Wyo., 1900-1908.
North Platte River at Whalen, Wyo., 1909.
North Platte River and Interstate canal at Whalen, Wyo., 1910.
North Platte River near Mitchell, Nebr., 1901-1910.
North Platte River near Gering, Nebr., 1897-1900.
North Platte River near Camp Clark, Nebr., 1896-1900.
North Platte River at Bridgeport, Nebr., 1902-1906.
North Platte River at North Platte, Nebr., 1894-1910.
Platte River near Lexington, Nebr., 1902-1906.
Platte River at Columbus, Nebr., 1895-1910.
Platte River near South Bend, Nebr., 1903.
Little Grizzly Creek at Hebron, Colo., 1904-5.
North Platte (Roaring Fork) near Hebron, Colo., 1904-5.
North Platte (North Fork) at Higho, Colo., 1904-5.
Michigan Creek near Walden, Colo., 1904-5.
Michigan Creek near Cowdrey, Colo., 1904-5.
Canadian River at Cowdrey, Colo., 1904-5.
Grand Encampment Creek near Peryam’s ranch, Wyo., 1900.
Medicine Bow River near Medicine Bow, Wyo., 1901.
Sweetwater River near Splitrock, Wyo., 1902-3.
Laramie River at Glendevey, Colo., 1904-5, 1910.
Laramie River near Jelm, Wyo., 1904-5.
Laramie River near Woods Landing, Wyo., 1895-1900.
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Missouri River—Continued.
Platte River—(Continued.
Laramie River near Uva, Wyo., 18951900, 1903.
McIntyre Creek near Gleneyre, Colo., 1904-5.
Little Laramie River near Hatton, Wyo., 1902-3.
Little Laramie River near Laramie, Wyo., 1903,
South Platte (South Fork) near Cheesman Lake, Colo., 1899-1901.
South Platte (South Fork) at Fairplay, Colo., 1910.
South Platte (South Fork) at Lake George, Colo., 1910.
South Platte (South Fork) at South Platte, Colo., 1905-1910.
South Platte River at South Platte, Colo., 1902-1910.
South Platte River near Deansbury (Platte Canyon), Colo., 1887-1892, 1895—
1900. .
South Platte River at Denver, Colo., 1895-1906, 1909-10.
South Platte River near Kersey, Colo., 1901-1903, 1905-1910.
South Platte River near Orchard, Colo., 1895-1900.
South Platte River near Julesburg, Colo., 1902-1906, 1908-1910.
South Platte River near Big Spring, Nebr., 1902-3.
Tarryall Creek near Jefferson, Colo., 1910.
Tarryall Creek near Hayman, Colo., 1910.
Jefferson Creek near Jefferson, Colo., 1910.
Michigan Creek near Jefferson, Colo., 1910.
Goose Creek near Cheesman Lake, Colo., 1899.
South Platte River (North Fork) at Grant, Colo., 1910.
South Platte River (North Fork) at Cassells, Colo., 1908-1910.
South Platte River (North Fork) at South Platte, Colo., 1909-10.
Geneva Creek above Jackwhacker Creek, near Grant, Colo., 1909-10.
Geneva Creek at Old Geneva smelter, near Grant, Colo., 1909-10.
Geneva Creek at Sullivan’s ranch, near Grant, Colo., 1908-1910.
Smelter Creek at Old Geneva smelter, near Grant, Colo., 1909-10. *
Duck Lake Creek near Grant, Colo., 1909-10.
Scott Gomer Creek at Geneva Power Co’s. dam site, Colo., 1909.
Scott Gomer Creek at Sullivan’s ranch near Grant, Colo., 1909-10
Bear Creek near Morrison, Colo., 1888-1891, 1895-1902.
Clear Creek at Forkscreek, Colo., 1899-1910.
Clear Creek at Idaho Springs, Colo., 1910.
Clear Creek at Golden, Colo., 1897-98 and 1909.
St. Vrain Creek near Lyons, Colo., 1888-1892, 1895-1903, 1909.
Boulder Creek at Orodell, Colo., 1907-8, 1910.
Boulder Creek near Boulder, Colo., 1888-1892, 1895-1901, 1907-1909.
North Boulder Creek near Boulder, Colo., 1887-1890.
South Boulder Creek near Marshall, Colo., 1888-1892, 1895-1901,
1909.
Community canal near Marshall, Colo., 1909.
Big Thompson Creek near Arkins, Colo., 1888-1890, 1895-1903, 1909.
Big Thompson Creek near Loveland, Colo., 1888-1890.
Handy ditch near Arkins, Colo., 1899-1900, 1903.
Cache la Poudre River near Elkhorn, Colo., 1909-10.
Cache la Poudre River near Fort Collins, Colo., 1909-10.
Cache la Poudre River at mouth of canyon near Fort Collins, Colo., 1884-
1901, 1910.
Cache la Poudre River near Greeley, Colo., 1903.
Middle Crow Creek near Hecla, Wyo., 1902-3.
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Missouri River—Continued.
Platte River—Continued.
Loup River at Columbus, Nebr., 1894-1910.
Middle Loup River near St. Paul, Nebr., 1895, 1897, 1899, 1903.
North Loup River near St. Paul, Nebr., 1895, 1897, 1899, 1903.
Elkhorn River near Norfolk, Nebr., 1896-1903.
Elkhorn River near Arlington, Nebr., 1898-1903.
Elkhorn River (South Fork) near Norfolk, Nebr., 1896.
Republican River (North Fork) (head of Kansas River) near Benkleman, Nebr.,
1895.
Republican River at Benkleman, Nebr., 1903-1906.
Republican River at Bostwick, Nebr., 1904-1910.
Republican River near Superior, Nebr., 1896-1903.
Republican River at Junction, Kans., 1895-1905.
Kansas River near St. George, Kans., 1904.
Kansas River near Topeka, Kans., 1904.
Kansas River near Lecompton, Kans., 1899-1901, 1903-1906.
Kansas River near Lawrence, Kans., 1895-1899.
Republican River (South Fork) at Benkleman, Nebr., 1895, 1903-1906.
Frenchman River near Wauneta, Nebr., 1895.
Frenchman River near Palisade, Nebr., 1895-96.
Smoky Hill River at Ellsworth, Kans., 1895-1902, 1904-5.
Smoky Hill River at Solomon, Kans., 1902-1904.
Beaver (Ladder) Creek near Scott City, Kans., 1904-5.
Saline River near Salina, Kans., 1895-1903.
Solomon River near Niles, Kans., 1895-1903.
Big Blue River (head of Blue River) at Beatrice, Nebr., 1910.
Blue River at Manhattan, Kans., 1895-1905.
Little Blue River near Fairbury, Nebr., 1908-1910.
Osage River at Ottawa, Kans., 1902-1905.
Gasconade River at Arlington, Mo., 1903-1906.
Gasconade River (Piney Fork) near Houston, Mo., 1908.
Gasconade River (Piney Fork) near Hooker, Mo., 1903. (Also called Big
Piney Creek.)
Little Piney Creek near Arlington, Mo., 1903.

GENERAL FEATURES OF MISSOURI RIVER DRAINAGE
BASIN.

Missouri River and its innumerable tributaries drain an immense
area in the northern and western sections of the United States. The
northern boundary of this area is approximately the fiftieth parallel,
the southern the thirty-ninth; to the west it is limited by the Rocky
Mountains; to the east the divide between it and the upper Mississippi
basin crosses eastern North and South Dakota, western Iowa, and
northeastern Missouri. Its extent east and west is about 900 miles;
north and south it is 600 miles; and it comprises a total of 492,000
square miles.

The topography of the basin shows all gradations from the moun-
tainous regions of Montana, Wyoming, and Colorado to the rolling
prairies of the Dakotas, Nebraska, and Kansas. The upper tribu-
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taries drain a forested region, but the main stream flows through a
country almost wholly devoid of forests. The precipitation in the
mountainous portion of the basin is mainly in the form of snow, but
a great part of the area lies within the arid and semiarid regions and
it is probable that the annual average precipitation throughout the
entire basin is less than 20 inches.

The tributaries are chiefly in the upper course of the river and from
the western side of the basin. The most important of these are
Musselshell, Sun, Marias, Milk, Yellowstone, Cheyenne, Platte, and
Kansas rivers.

Owing to the high altitude and northern climate ice prevails in the
upper portions of this basin from November to April. The Missouri
itself freezes over entirely, but many of its tributaries remain partly
open on account of the extreme rapidity of the current. The amount
of snow falling on the prairies is usually small, but among the moun-
tains the snows begin early, continue late, and accumulate to great
depths.

Irrigation is practiced to a great extent on the various tributaries
of the Missouri and agriculture has been extensively developed in
many of the valleys. The Madison and Gallatin and many other of
the mountain tributaries afford unsurpassed storage facilities, the
waters of the Beaverhead, Bighole, Madison, Jefferson, and Gallatin
rivers furnish great supplies for irrigation, and the basins of Milk,
Sun, Yellowstone, and Musselshell rivers, already extensively util-
ized, still offer opportunities for border irrigation, storage, and
water-power development.

MISSOURI RIVER PROPER.

DESCRIPTION.

Missouri River proper is formed in southwestern Montana by the
union of three streams, which were discovered by Lewis and Clark
in 1806 and named by them Jefferson, Madison, and Gallatin rivers.
Jefferson and Madison rivers come together first, and within 2 miles
they are joined by the Gallatin. The head of the Missouri thus formed
lies about in latitude 45° 56" north and longitude 111° 32" west. Each
of the three headwater rivers is about 90 feet wide, flows with great
velocity, and discharges large quantities of water. The Gallatin is
the most rapid of the three, but the Jefferson drains the largest area,
" and is here treated as the continuation of the main river. The Jeffer-
son itself is formed by the union of two forks—Bighole and Beaverhead
rivers—the Beaverhead draining the larger area and having as its
master headwater stream Red Rock River. The source of this last-
named river—the Red Rock Lakes, lying in the Rocky Mountains
6,700 feet above sea level —may, therefore, be regarded as the ulti-
mate source of the great Missouri.
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Below the junction of the Jefferson, Madison, and Gallatin the
course of the Missouri lies through mountain valleys and deep can-
yons, from which it finally emerges through a gorge in a range of
rocks, called by Lewis and Clark the “gates of the Rocky Mountains.”
Thirty-five miles above Fort Benton the river pours over Great Falls,
and from that point onward it is a navigable stream. For miles below
the falls the river flows in a deep canyon, with banks ranging from
100 to 160 feet in height. Below the mouth of Marias River, which
enters from the north, the banks are less abrupt and rise with gentle
slopes to the bluffs. The high-water width of the river, which in the
vicinity of Fort Benton is 500 to 1,000 feet, increases to 1,500 feet at
the mouth of Milk River and to 2,000 feet near the mouth of the
Yellowstone. Below the Yellowstone the width gradually increases
from 2,000 to 3,000 feet, and this remains approximately the average-
width for 600 miles of its course.

From the mouth of the Yellowstone the Missouri follows a winding
but on the whole southeasterly course until it is joined by the Kansas;
thence it flows more to the east across the State of Missouri, and
empties into the Mississippi 16 miles above St. Louis, 189 miles above
the mouth of the Ohio, and 2,340 ! miles below the junction of its
three upper forks.

For the first 350 miles below the union of the three forks the Mis-
sourl is a comparatively clear stream, but approximately midway
between the forks and the mouth of the Yellowstone its character
gradually changes and it becomes turbid. Although a large amount
of the sediment carried by the Missouri is undoubtedly brought in by
the drainage of its tributaries, the greater part is derived from the
caving of its banks.

Except in the mountain canyons the Missouri flows through an
alluvial bottom land of the most fertile character, varying in width
from 14 miles near the mouth to 17 miles in the vicinity of Sioux City.

The volume of Missouri River is subject to great variations, the
ordinary high-water discharge at the mouth being about 28 times the
low-water discharge. The freshets are caused by melting snows and
heavy summer rains. The regular floods occur in May, June, and
July, the June discharge being the greatest. Thereafter the river
steadily decreases in volume, the minimum being reached during the
winter months. Records obtained at Cascade and Townsend indi-
cate 1899 as the year of greatest flow and 1905 as the time of least
flow.

The Missouri itself has not been used for irrigation owing to its
high banks and consequent difficulty of diversion. Approximately
150,000 acres of land are now under irrigation in Beaverhead Valley,

1 Given as 2,824 miles in Water-Supply Paper 246. This figure was taken from the report of the Tenth
Cengus. More reliable information has since been published. See Water-Supply Paper 44, p. 70,
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and by storing the waters of the upper Beaverhead or Red Rock
River in Red Rock Lakes fully 125,000 acres more can be put under
irrigation.

In Montana the Missouri, with its tributaries, affords ms& oppor-
tunities for power development. A number of large, substantial
power stations have been built, and approximately 75,000 horsepower
is now being developed. Engineers estimate that 350,000 horse-
power can be developed on the Missouri River near Great Falls.

RED ROCK RIVER AT LIMA, MONT.

This station, which was established August 14, 1907, to obtain data
concerning the amount of water available for irrigation, is located
near the Gleed ranch, 1 mile east of Lima.

The tributaries above the station are small and unimportant, the
stream at the gaging station receiving its water supply chiefly from
the melting snow in the mountains. Below the station Sheep and
Sage creeks are the principal tributaries.

Diversions from this stream are many. Above the station three
ditches, carrying approximately 900 miner’s inches each, receive their
water supply from the Red Rock. The water is all appropriated
above the station but the rights are unadjudicated. The dam of
the reservoir storing the water of the Red Rock has been completed,
but no canals have been built. It is an earthen dam with concrete
core, is 50 feet high, and has a capacity of 90,000 acre-feet. The dam
is 16 miles above Lima, Mont., and 27 miles below lower Red Rock
Lakes. Its top elevation is 6,700 feet. This water will be used to
irrigate 25,000 acres of land near Lima.

On October 27, 1908, a new chain gage with a new datum was
installed just above the cable, 300 feet farther downstream than the

.old staff gage which it replaces. The stream bed is permanent and
the results obtained should be good. During the first six months
of 1910 the gage height records are not as reliable as desired. A large
spring enters the stream just above the gage and the river remains
open the entire year. Measurements are made from a cable in ordi-
nary and high-water stages, but in extreme low water measurements
may be made by wading just below the cable section.

Discharge measurements of Red Rock River near Lima, Mont., in 1910.

: Area of | Gage Dis-
Date. Hydrographer. Width.| o ion. height. charge.

Feet. Sq.ft. Feet. | Sec.ft.

Mar. 2 | Raymond Richards. 36 44 1.08 92
July 8| W. A.Lamb_...... . s 29 23 .98 42
Sept. 14 | Raymond Richards. . 31 24 .94 52
Nov. 7| 7J.C. Beebe....... 38 69 1.45 104

Do...|..... d
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Daily gage height, in feet, of Red Rock River at Lima, Mont., for 1910.
[Alice Gleed, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.2 1.0 1.1 1.7 3.8 2.3 1.0 1.1 1.6 3.8 1.5 1.2
1.15 1.05 | 1.1 1.95 | 3.7 2.3 1.0 1.2 1.2 3.6 1.5 1.2
1.1 1.05 | 1.1 1.95 1 3.7 2.25 | 1.6 1.2 1.2 3.6 1.5 1.2
1.1 1.0 1.1 2.6 3.7 2.2 1.7 1.3 .8 3.0 1.5 1.2
1.1 1.0 115§ 2.7 3.7 2.6 1.7 1.3 1.0 2.0 1.5 1.15
1.15 1.1 1.15 1 2.8 3.7 2.75 .9 1.3 .8 1.5 1.45 1.15
1.1 1.1 1.15 | 3.5 3.6 3.2 .9 1.4 .8 1.0 1.5 1.1
1.1 11 1.15 | 3.55 | 3.6 3.6 1.0 1.6 .8 1.0 1.55 | 1.1
1.1 1.05| 115 3.6 3.6 3.7 L5 15 .8 1.5 1.55 | 1.1
1.15| 1.05| 1L15| 3.6 3.7 3.7 10 1.5 .8 L5 1.55 | 1.1
1.15 | 1.05 1.15 0 4.1 3.6 3.75 ) L0 1.5 .85 1.5 1.5 1.1
1.2 L05| 1.15| 4.0 3.6 3.2 10 L5 .8 | L5 1.5 11
1.1 L1 1.2 4.0 3.6 3.1 L0 1.5 .85 1.5 1.4 1.1
1.15 1.05 1.2 4.0 3.5 3.1 10 1.5 .8 | 1.5 1.4 1.1
1.2 1.05 1.2 4.1 3.5 3.2 1.05 1.5 1.0 1.5 1.4 1.1
1.1 1.05 1.2 4.2 3.2 3.0 1.05 1.45 1.8 1.5 1.4 1.1
1.1 105 | 1.2 4.0 3.0 3.0 1.15( 1.35] 1.8 1.5 1.4 11
1.15 1.05 1.2 4.0 2.7 3.0 115 1.4 2.4 1.5 1.45 1.1
1.15| Lo05| 1.2 4.2 2.7 3.0 1.25 | 1.45| 2.6 1.5 1.4 11
1.1 1.05| 1.2 4.0 2.4 2.9 1.15 | 1.45| 2.6 1.5 1.4 11
1.1 1.05| 1.2 3.8 2.1 2.8 1.15 1.4 2.8 1.5 1.456 1 1.1
1.1 1051 1.2 4.0 2.0 2.8 Lo 1.4 2.8 1.5 1.45 | 1.0
1.1 1.05 | 1.2 4.1 2.0 2.7 1o 1.45| 2.8 1.5 1.451 1.0
1.1 11 1.2 4.0 2.1 2.0 1.0 1.5 2.8 1.55 | 1.45| 1.0
1.1 1.1 1.2 3.9 2.1 1.5 1.0 1.4 2.9 1.5 1.5 1.0

N 1.15 | 1.1 1.2 3.8 2.156| 13 1.0 1.3 2.9 1.5 1.5 1.0
1.1 1.1 1.2 3.95 | 2.15 1.2 1.0 1.3 3.2 1.5 1.4 1.05
1.1 1.1 1.2 3.95 | 2.2 1.0 1.05 1.4 3.3 1.55 | 1.3 1.0
1.1 1.3 3.9 2.25 1.0 1.05 1.4 3.3 1.55 | 1.3 1.0
1.1 1.5 3.9 2.3 .9 .9 1.5 3.3 L5 |.1.2 1.0
1.1 L7 2.5 |l 95 1.6 |....... 1.451...-... 1.0

Daily discharge, in second-feet, of Red Rock River at Lima, Mont., for 1910

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

91 190 765 284 48 59 129 765 113 71
91 245 730 284 48 71 71 695 113 71
91 245 730 2711 129 71 71 695 113 71
91 421 730 258 146 84 29 490 113 71
98 452 730 370 146 84- 48 209 113 65
98 485 730 415 38 84 29 113 106 65
98 725 695 555 38 98 29 48- 113 59
98 742 695 695 48 129 29 48 121 59
98 760 695 748 51 113 29 113 121 59
98 760 730 730 48 113 29 113 121 59
98 936 695 748 48 113 34 113 113 59
98 900 695 555 48 113 34 113 113 59
105 900 695 520 48 113 34 113 98 59
105 900 660 520 48 113 34 113 98 59
105 936 660 555 54 113 48 113 98 59
105 920 555 490 54 106 165 113 98 59
105 840 490 490 65 91 165 113 98 59
105 840 400 490 65 98 311 113 106 59
105 920 400 490 78 106 370 113 98 59
105 840 | 311 460 65 106 370 13 93 59
106 765 233 430 65 98 430 113 106 59
105 840 209 430 48 98 430 113 106 48
105 880 209 400 48 106 430 113 106 48
105 840 233 209 48 113 430 121 106 48
105 800 233 113 48 98 460 113 113 48
105 765 246 84 48 84 460 113 113 45
105 820 246 71 48 84 556 113 98 54
105 820 268 48 54 98 590 121 84 48
120 800 271 48 54 98 590 121 84 48
153 800 284 38 38 113 590 113 71 48
190 [....... 340 |....... 43 129 |....... 106 [....... 48

Note.—These discharges are based on fairly well defined rating curves applicable as follows: Jan. 1 to

Apr. 15, Apr. 16 fo Dec. 31,
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Monthly discharge of Red Rock River at Lima, Mont., for 1910.

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

Maximum, | Minimum. | Mean. | 2crefeet).
January. ... 105 91 94.2 5,790 | B.
February..... ... ... ... 91 79 86.3 4,790 | B.
March. ... ... 190 91 106 6,520 | B.
7 035 936 190 736 43,800 | B.
ay.. 765 209 502 30,900 | B.
June. ... i 748 38 393 23,400 | B.
1 R 146 38 59.9 3,680 | B.
August...... N 129 59 99.9 6,140 | A.
September. .. ... 590 29 234 13,900 | A.
October. ... o i 765 48 183 11,300 | A.
November...... ... . i 121 71 105 6 250 | A.
December. « oo o 71 48 57.6 3,540 | B.

Theyear. .. ..o, 936 29 221 160, 000

NorE.—Approximately 40,000 acre-feet of water were stored in the Red Rock reservoir in 1909 and
released during the ngating season of 1910,

BEAVERHEAD RIVER AT BARRATTS, MONT.

This station, which was established August 12, 1907, to obtain data
for the solution of irrigation problems, is located 1 mile above Bar-
ratts and 10 miles southwest of Dillon, Mont.

This stream is called Red Rock Rlver from its source in Red Rock
Lakes to the post office of Red Rock, below which to its junction
with Bighole River it is called the Beaverhead. The principal
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. Innumerable diversions are made.
Decreed water rights aggregating 85,866 inches of water are filed on
from Lima on Red Rock River to a point 10 miles above T'win Bridges.
The three largest canals diverted below the gaging station are Canyon
Creek canal, appropriating 6,000 inches; Union canal, appropriating
4,000, and the Beaverhead canal, diverted just north of Dillon, appro-
priating 5,000 inches. The Union Electric Co., of Dillon, has a
canal with a carrying capacity of 6,000 inches.

An ordinary staff gage, fastened to the downstream side of the
bridge, was used till June 22, 1908, when it was replaced by a standard
chain gage. Measurements are made from the downstream side of
the bridge.

The stream remains open during the winter months. The gaging
section has a rocky bottom and shoutd not shift. Records obtained
are good.

97746°—wsp 286—11—3
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Tt is worthy of note that the number and quantity of flow of springs

in this valley have increased since irrigation began.

The ground

evidently serves as a reservoir, the water being absorbed as by a

sponge and later coming to the surface as springs.

Discharge measurements of Beaverhead River at Barratts, Mont., in 1910.

. Areaof | Gage | Dis-
Date. ) Hydrographer. Width. section. heig]glt. charge.
Feet. Sq. ft. Feet. | Sec.-ft.
Mar. 3a | Raymond Richards 66 206 2.04 862
July 8% | W. A. Lamb........ 86 96 .70 179
Aug.15b} J. C. Beebe......._. 64 146 .82 304
Sept.14b | Raymond Richards 72 84 .65 188
Nov.7a | J.C.Beebe. ... oo i 60 142 1.20 406
a Made at bridge. b Made by wading below bridge.
Daily gage height, in feet, of Beaverhead River at Barratts, Mont., for 1910.
[W. A. Meeds, observer.]
Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.22 ) 1.22| L75|....... 1.45 0.60| 1.36 | 1.20| 1.30
1.20 | 1.50 | 1.97 [....... 1.36 .59 1.40 | 1.20| 1.25
1.15] 2.22 ¢ 1.88| 2.50| 1.35 .55 1.44) 1.20| 1.26
1.18} 3.55| 1.92| 2.58| L1.30 .60 | 1.45( 1.20( 1.25
120 3.70| 2.00| 2.68| 1. 591 L.24 1.20| L.21
1.241 2,351 2.05] 2.90| 1.30 |....... .74 .56 1 1,201 1.20| 1.19
1.26| 2.02( 2.15]| 2.90| 1.38|....... .75 .68 L12) 1.20| 1.15
1.10| 1.94| 2.25]| 2.60| 1.48| 0.70 .88 .58 | 109 1.32| l.i2
1.15) 1.85| 2.385| 2.72| 1.49 .70 .85 .58 L06| 1.50| 1.12
1.20 | 1.64| 2.48| 2.92{ 1.38 .70 .85 .58 Lo05( 1.30| 1.20
1.19) 1.70 | 2.68] 2.98| 1.25 .70 .85 .60 | 105 1.30| 1.18
.12} 1.76 , 2.75| 3.02| 1.16 .70 .85 .60 | 104 1.30| L.i5
1.15] 1.91| 2781 292 | L.1ii .70 .85 .60 [ 105 1.42| 110
116} 1.91| 2.75| 2.78| 1.08 .71 .8 .64 Lo5| 1.48}1 1.15
110} 1.97| 2.62; 2.72| 1.05 .75 .85 .65 | 1.05| 1.39| 1.02
.15 1.97| 2.62| 2.68| 1.02 .75 .85 .68 | 1L05]| 1.32| 1.16
1.18] 2.00| 2.60| 2.58 | 1.00 .75 .85 .69 1.06) 1.321 1.00
1.251 2,181 2.551 2.50 .90 .74 .86 .74 1.10} 1.30 .99
.16 | 2.50} 2.55| 2.35 .60 .70 .80 .82 1 1.10| 125 1l.00
1.18 | 2.80} 2.60 | 2.26 .50 .70 .78 .89 1.06} 1.20| 1.00
1.26 | 2,92 2.78| 2.19 .50 .74 .74 .98 1.06§ 1.351 1.00
.20 | 3.00} 2.82] i.90 .45 .80 71 1154 1,10} 1.35 1 1.00
.10 2.90| 2.75| 1.70 .42 .78 .70 1.28) 110} 1.34) 1.02
1.18 | 2.48} 2.70 | 1.59 .45 .75 .70 f 1,35 1.10| 1.22| 1.01
1.18 ) 1.97| 2.74| 155 .51 .78 .68 | 1.40| 1.10| 1.30| 1.04
.10} 1.90| 2.74| 1.69 .55 .78 .66 | 1.40| 1.10| 1.30| 1.06
.15 | L7} 2.76| 172 .51 .75 .64 1.40) 1.10| 1.30 | 1.i2
1.15 | 1.70| 2.76 | 2.05 .56 .76 .62 1.35| 1.10] 1.30| 1.10
ceeee..] 1627 2,78 1.95 .85 .78 .60 1.35} 1.10| 1.30 | 1.00
1.60 2.80 | 1.721....... .78 .60 | 1.35) 1.14} 1.25 .99
1.70 |....... .65 . ..... .79 .60 ... 1.19 |....... 1.00

NotE,—Gage stolen June 29. Replaced at same datum July 8,
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Daily discharge, in second-feet, of Beaverhead River at Barratis, Mont., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
455 415 415 688 | 1,270 530 155 231 160 485 405 455
445 405 555 812 | 1,200 485 160 227 157 505 405 430
530 382 962 759 | 1,140 480 165 227 145 525 405 435
555 396 | 1,900 782 | 1,190 455 170 227 160 530 405 430
580 405 | 2,010 830 | 1,260 455 175 211 157 425 405 410
555 425 | 1,040 860 | 1,420 455 180 211 148 405 405 400
535 435 842 920 | 1,420 495 185 215 154 369 405 382
430 360 794 980 | 1,200 545 195 267 154 356 465 369
445 382 742 | 1,040 | 1,290 550 195 255 154 338 555 369
425 405 627 | 1,130 | 1,430 495 195 255 154 338 455 405
364 400 660 | 1,260 | 1,480 430 195 255 160 338 455 396
351 369 693 | 1,310 | 1,500 387 195 255 160 333 455 382
360 382 776 1 1,330 | 1,430 364 195 255 160 338 515 360
360 | 387 | 776(1,310{1,300| 351 | 199 | 255| 174| 338| 545| 382
387 360 812 | 1,220 | 1,290 338 215 255 178 338 500 324
410 382 812 11,220 | 1,260 324 215 255 188 338 465 387
430 396 830 { 1,200 | 1,190 315 215 255 192 342 465 315
360 430 938 | 1,170 | 1,140 275 211 259 215 360 455 311
415 387 | 1,140 | 1,170 | 1,040 160 195 235 243 360 430 315
415 396 | 1,340 | 1,200 986 130 195 227 271 342 405 315
435 435 | 1,430 | 1,340 94 130 211 211 307 342 480 315
455 405 | 1,490 | 1,360 770 120 235 199 382 360 480 315
465 360 | 1,420 | 1,310 660 114 227 195 445 360 475 324
480 396 | 1,130 | 1,280 600 120 215 195 480 360 415 320
465 396 812 | 1,300 580 133 227 188 505 360 455 333
430 770 | 1,300 654 145 227 181 505 360 455 342
400 688 | 1,320 671 133 215 174 505 360 455 369
405 660 | 1,320 860 145 219 167 480 360 455 360
445 |, 616 | 1,340 800 145 227 160 480 360 455 315
430 |. 605 | 1,340 671 150 227 160 480 378 430 311
455 660 |....... 580 |....... 231 160 |....... 400 [....... 315

NortE,—These discharges are based on a rating curve that is fairly well defined between 130 and 1,140
second-feet. Discharges interpolated for days on which gage heights were not recorded.

Monithly discharge of Beaverhead River at Barraits, Mont., for 1910.

Discharge in second-feet.
Run-off |,
Month. (total in racy
Maximum. { Minimum. | Mean. acre-feet).
580 351 42 27,200 | B.
435 360 393 21,800 | B.
2,010 415 934 57,400 | A.
1,360 688 1,150 68,400 | A.
1,500 580 1,070 65,800 | A.
550 114 304 18,100 | A.
235 155 202 12,400 | B.
267 160 220 13,500 | B.
505 145 268 15, B.
530 338 378 23,200 | A.
555 405 452 26,900 | A.
455 311 361 22,200 | A.
2,010 114 515 373,000

JEFFERSON RIVER NEAR SILVERSTAR, MONT.

This station, which was established August 11, 1910, is located a
few miles below the junction of Bighole and Beaverhead rivers, on
the big highway bridge on the road from Iron Rod to Silverstar about
1 mile from Iron Rod station on a branch of the Northern Pacific
Railway, 18 miles from Whitehall and 8 miles from Twin Bridges.
The principal tributaries below the station are Pipestone and White-

tail creeks.
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A standard staff gage is fastened to outer pier on the downstream
side of the bridge from which discharge measurements are made.

Irrigation is carried on extensively from the headwaters of this
stream to its mouth.

Discharge measurements of Jefferson River near Silverstar, Mont., in 1910.

Width. Areaof | Gage | Dis-

Date. Hydrographer. section. | height. | charge.

Feet. | Sq.ft. Feet. | Secft.
Aug. 11 | Raymond Richards 152 289 . 353
Nov. 6 |J.C.Beebe...oeeueeo..on 200 515 2,78 1,180

Daily gage height, in feet, and discharge, in second-feet, of Jefferson River near Stlverstar,
Mont., for 1910.

{C. A. Barkell, observer.]

Aug. Sept. Oct. Nov. Dec.
Day.
. Gage | Dis- | Gage | Dis- | Ga Dis- | Gage | Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge. | height. | charge.
1.85 368 2.55 865 2.80 | 1,210 2.97 1,490
1.90 385 2.50 805 2.80 | 1,210 3.00 1,540
1.95 405 2.55 865 2.85| 1,290 3.10 1,720
1.95 405 2.60 925 2.85 | 1,290 3.00 1,540
2.00 425 2.65 993 2.80( 1,210 3.00 1,540
2.00 425 2.60 925 2.80 | 1,210 2.90 1,370
2.00 425 2.55 865 2.80 | 1,210 2.90 1,370
2.00 425 2.55 865 2.80| 1,210 2.80 1,210
2.05 450 2.55 865 2.8 1,270 | -2.80 1,210
2.10 475 2.60 925 2.86 | 1,310 2.80 1,210
1.80 350 2.10 475 2.60 925 2.92 | 1,400 2.80 1,210
1.80 350 215 505 2.65 993 2.94| 1,440 2. 86 1,310
1.85 368 2.15 505 2.65 993 2.96 | 1,470 2. 86 1,310
1.90 385 2.10 475 2.65 993 3.00 ,540 2.90 1,370
1.90 385 2.10 475 2.60 925 3.00 | 1,540 2.90 1,370
1.90 385 2.10 475 2.60 925 3.10| 1,720 2.90 1,370
1.90 385 2.05 450 2.65 993 3.20| 1,910 2.90 1,370
1.90 385 2.05 450 2.65 993 3.10{ 1,720 2.90 1,370
1.85 368 2.10 475 2.60 925 3.10{ 1,720 2.96 1,470
1.8 368 2.20 535 2.60 925 3.00 | 1,540 2.94 1,440
335 2.60 925 2.65 993 3.00 | 1,540 2.90 1,370
320 2. 40 700 2.65 993 3.00| 1,540 2.88 1,340
335 2.30 610 2.65 993 2,90 [ 1,370 2. 86 1,320
335 2.30 610 2.65 993 2.90| 1,370 2.88 1,340
335 2. 50 805 2.70 | 1,060 2.96 | 1,470 2. 80 1,210
350 2. 60 925 2.75| 1,140 2.98 | 1,510 2.86 1,310
350 2.55 865 2.75| 1,140 3.00 | 1,540 2.90 1,370
350 2.55 865 2.70 | 1,060 3.00 | 1,540 2.90 1,370
368 2. 60 925 2.70 | 1,060 2.95| 1,460 2.90 1,370
368 2.60 925 2.751 1,140 2.90 | 1,370 2.90 1,370
368 |- et 2.75 | 1,140 | .....oifoeaannt 2.90 1,370

; I;Iom.—'l‘hese discharges are based on a rating curve fairly well defined between 340 and 2,800 second-
eet.
.
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Monthly discharge of Jefferson River near Silverstar, Mont., for 1910,

Discharge in second-feet.

i &e Run-off | ...\
Month. - (total in ¢

i ini acre-feet). | 727"

Maximum. | Minimum. | Mean. *

Aug. 11-31 Lo 385 320 359 15,000 | B.
September. . e e .. 925 368 572 34,000 | B.-
October.... 1,140 805 974 ,900 | A,
November.. . F. 1,910 1,210 1,440 85,700 | A.
December. ... ... ..l 1,720 1,210 1,370 84,200 | A.

MISSOURI RIVER AT TOSTON, MONT.

A station was established on the Missouri River at the highway
bridge at Toston, Mont., on April 5,1910. Gallatin, Jefferson, and
Madison rivers unite about 25 miles above the station. Sixteenmile
Creek is the only tributary of importance between the station and the
headwaters. Between Toston and the station at Cascade, Prickly Pear
and Little Prickly Pear creeks and Dearborn River enter the Missouri.

A standard chain gage is fastened to the downstream side of the
public highway bridge. Measurements are made from a newly con-
structed cable equipment just above the bridge. Excellent results
can be obtained. The discharge is affected by ice only in extremely
cold weather.

Discharge measurements of Missouri River at Toston, Mont., in 1910.

5 Area of | Gage | Dis-
Date. ydrographer. Width.| gootion. he’ig t. | charge.
Feet. Sq. fi. Feet. | Sec.Ht.
Apr. 15| W. A. Lamb 448 1,740 4. 50 6,390
May 6 |.....do 450 2,260 5.75 10, 500
June 2 {.....do 445 2,530 6.19 | 13,300
Do...| M. E. M 455 2,520 6.19 | 13,600
July 7(.J.C.Beebe.... L 397 1,180 | 3.30| 2,420
22 | M. E. MeChristie. ................ e 384 1,140 3.20 2,340
Au%. BB E.Jones. .oonieiiiniaiiian.n et 374 1,030 2.95 1,860
o...] W. A Lamb.........c.coc...o e 407 1,010 2.95 1,820
Nov., 5| B. E. JOmeS. oot e et e et e e 455 1,360 3.7 4,030
Dee. 7| W.A. Lamb........ e 453 1,330 3.75 3,700
Do. B. B JOMeS e et 455 1,330 3.75 | 3,520
a Meter affected by ice; results low.
Daily gage height, in feet, of Missouri River at Toston, Mont., for 1910.
[W. B. Lorentz, observer.]
Day. Apr. | May. | June. | July. | Aug. | Sept. Oct. Nov. | Dec
6.60 6.10 3.35 2.80 3.00 3.55 3.65 3.68
6. 50 6. 00 3.35 2.90 3.02 3.48 3.60 3.68
6.20 5.95 3.40 2.90 2.97 3.45 3.65 3.75
5.90 5.65 3.40 3.25 3.05 3.75 3.75 3.78
5.75 5. 55 3.35 2.95 3.10 3.80 3.65 3.82
5.70 5.30 3.40 2.95| . 3.15 3.75 3.70 3.68
5.75 5.25 3.25 2.95 3.20 3.73 3.68 3.75
5.90 5.05 3.35 2.80 3.32 3.65 [........ 3.75
6.00 4.95 3.35 2.90 3.20 3. 50 3.62 3.756
6.20 5.00 3.25 2.85 3.27 3.60 3.68 3.60
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Daily gage height, in feet, of Missouri River at Toston, Mont., for 1910—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6. 65 5.00 3.20 2.95 3.27 3.52 3.75 3.€0
7.10 4.90 3.15 3.00 3.30 3.52 3.75 3.58
7.05 4.80 3.20 2.95 3.27 3.62 3.80 3.0
6.90 4.70 3.30 2.95 3.25 3.60 3.98 3.62
6. 80 4.60 3.35 2.90 3.23 3.75 3.95 3.62
6. 65 4.40 3.25 2.90 3.22 3.70 3.95 3.62
6. 55 4.15 3.30 2.95 3.25 3.50 3.87 3.42
6.35 4.20 3.30 2.90 3.25 3.50 3.85 3.45
6.10 4.20 3.30 2.95 3.25 3.65 3.70 3.50
6. 00 4.10 3.25 2.90 3.38 3.72 3.78 3.40
5.85 3.95 3.30 2.87 3.50 3.73 3.75 3.35
5. 50 3.85 3.10 2.88 3.53 3.68 3.82 3.40
5. 45 3.70 2.90 2.67 3.43 3.65 3.82 3 40
5. 40 3.60 2.95 2.95 3.50 3.68 3.85 3.35
5. 55 3.45 2.85 2.95 3.58 3.68 3.80 3.50
5.75 3.60 2.85 2.95 3.55 3.67 3.88 3.42
5.85 3.50 2.75 2.85 3.63 3. 66 3.70 3.30
6.05 3.50 2.85 2.95 3.63 3.63 3.62 3.40

. 6.10 3.40 2.85 2.90 3.60 3.76 8. 65 3.40
6.15 3.35 2.85 2.90 3.65 3.7 3.68 3.38
6.20 |........ 2.90 3.00 [........ 367 Jool.o 3.40

Daily discharge, in second-feet, of Missouri River at Toston, Mont., for 1910
Day. Apr. | May. | June. | July Aug. | Sept. Oct. Nov. Dec.
2,720} 1,560 | 1,920 [ 3,240 | 3,520 3,660
2,720 | 1,730 | 1,960 | 3,060 | 3,380 3,660
2,850 | 1,730 | 1,860 2,980 | 3,520 3,800
2,850 | 2,480 | 2,020 | 3,800 | 3,800 3,800
2,720 | 1,820 | 2,130 | 3,950 | 3,520 | 4,010
2,850 | 1,80 | 2,240 3,800 | 3,660 3,600
2,450 | 1,820 | 2,360 | R,750 | 3,660 3,800
2,720 | 1,560 | 2,650 | 3,520 {@3,550 3,800
2,720 | 1,730 | 2,360 | 3,110 | 3,440 [ 3,800
2,480 | 1,640 | 2,530 | 3,380 | 3,600 | 3,380
2,360 | 1,820 2,530 | 3,160 | 3.800 3,380
2.240 1 1,920 | 2,600 | 3,160 | 3,800 3,330
2,360 | 1,820 | 2,530 1 3,160 | 3,950 3,380
2,600 | 1,820 | 2,480 3,380 | 4,500 3,440
2,720 | 1,730 | 2,430 | 3, 4,400 | 3,440
2,4%0 | 1,730 | 2,410 | 3.660 | 4,400 | 3,440
2,600 [ 1801 2,480 | 3,110 | 4,160 2,900
2.600 [ 1,730 | 2,480} 3.110 [ 4,100 2,980
2,600 | 1,820 | 2.48%0 |.3,520 | 3,660 | 3,110
2,480 | 1,730 | 2,800 | 3,720 | 3,890 | 2,850
2,600 | 1,680 | 3,110! 3,750 | 3,800 2,720
2,130 | 1,700 | 3,190 | 3,600 [ 4,010 2,850
1,730 | 1,370 | 2,930 | 3,520 | 4,010 2,850
1,820 | 1.820 | 3,110 | 3,600 | 4,100 2,720
1,640 | 1,820 | 3,330 | 3,600 | 3,950 | 3,110
1,640 | 1,820 | 3,240 { 3,580 | 4,190 2,900
1,480 | 1,640 | 3,460 | 3,550 | 3,060 2,600
1,640 | 1,820 | 3,460 | 3,460 | 3,440 2,850
1,640 | 1,730 | 3,380 | 3,800 | 3,520 2,850
1,640 | 1,730 | 3,520 | 3.890 | 3.660 2,800
1.730 | 1,920 |...... .| 3,580 |........ 2,850
a Interpolated.

Nore.—These discharges are based on a well-defined rating curve.



MISSOURI RIVER BASIN. 31

Monthly discharge of Missouri River at Toston, Mont., for 1910.

Discharge in second-feet. Run-oft .
Month. (total in !

racy

Maximum. | Minimum. | Mean. | 2cre-feet).
16,100 5000 | 9,490 | 489,000 | A.
17,800 9,990 13,300 818,000 | A.
13,100 270 | 6T 300,000 | A.
2/850 Do | 23| 143,000 | A
2,480 1,370 1,770 109,000 | A.
3590 U860 | 20670 | 159,000 | A.
3050 2080 | 3490 | 215000 | A,
4500 3320 | 3,820 | 227,000 | A.
4010 2720 | 3140 1937000 | A.

1
.................................. 2,750,000

MISSOURI RIVER AT CASCADE, MONT.

This station, which was established July 20, 1902, to obtain records
for use in connection with irrigation and power development, is
located on the highway bridge on the east side of the town of Cascade,
Mont., 100 yards from the Great Northern Railway.

The Missouri receives many tributaries above the station, the most
important being Dearborn River, Little Prickly Pear Creek, and
Prickly Pear Creek; within 100 miles below the station Sun and
Marias rivers enter. The drainage area at the station is 18,300
square miles.

Although irrigation is extensively developed in the Missouri River
Valley the water is taken from the tributary streams, the Missouri
itself, because of its high banks, great variation in flow, and difficulty
of diversion, being little used.

The datum of the standard chain gage on the bridge used at this
station has remained unchanged. All measurements are made from .
the lower side of the bridge.

Records obtained have been very good, the channel being perma-
nent except in extreme floods. Gage heights are affected by ice
during the winter months.

Discharge measurements of Missourt River at Cascade, Mont., in 1910.

N Area of | Gage Dis-
Date. Hydrographer. Width. | section. |height. |charge.
Feet. Sq. ft. Feet. | Sec.-ft.
Feb. 28 470 1,900 (@) 4,050
July 8 354 2,700 4.36 3,270
23 356 2,820 4.05 2,500
Aug. 9 349 2, 3.61 1,630

420
7850 | 4.80 | 4,420

Sept. 22 2
360 | 2030 a5.21| 5,070

Nov. 25 | C. 8. Heidel.

e Discharge affected by ice.
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Daily gage height, in feet, of Missouri River at Cascade, Mont., for 1910.
[Wm. W. Doan, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
82 4.

85 4.

5 7 5.

5 65 5 5.

1 65 5.
1 7 5.
95 5.

22 5.

22 5.
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No1E.~Gage heights distorted by ice Jan. 1 to Mar. 10 and Dec. 26 to 31.

Daily discharge, in second-feet, of Missouri River at Cascade, Mont., for 1910.
[Wm. W. Doan, observer.]

Apr.

May.

June.

July.

Aug. | Sept.

Oct.

Nov.

16, 000
15,500
14,700
13,100
12, 000

12,000
12, 400

2,370
2,160

Note.—These discharges are based on a fairly well defined curve.

to 31 estimated.

Discharges Mar. 1 to 10 and Dec. 26
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Monthly discharge of Missouri River at Cascade, Mont., for 1910.

[Drainage area, 18,300 square myiles.]

Discharge in second-feet. Run-off.
Month. Depth in Accu-
Maximum. | Minimam. | Mean Pf o | incheson | Totalin ™Y
Ximum. | Minimam. ean. | Square | “grainage | acre-feet.
mile area,
a 3,400 0.186 0.21 209,000 | D.
a 3, 450 .188 .20 192,000 | D.
a 9,480 .518 .60 583,000 | C.
11, 500 628 .70 684, B.
15,900 869 1.00 978,000 | B,
8,840 483 .54 526,000 | B.
2,840 155 .18 175,000 | B.
1,800 098 .11 111,000 | B.
3,010 164 .18 179,000 | B.
3, 800 208 .24 234,000 | B.
November. .. 5,350 , 4,730 258 .29 281,000 | B.
December.................. 5,350 3,740 4,700 257 30 289,000 | C.
Theyear...cecueeeeaa]orannaennnan I ............ 6,120 334 4.55 | 4,440,000

a Estimated from records obtained at Canyon Ferry Dam,

MISSOURI RIVER AT FORT BENTON, MONT.

This station was established by the United States Weather Bureau
on July 1, 1902, and gage-height readings have been obtained since
that date. On April 28, 1910, a regular gaging station was estab-
lished by the United States Geological Survey and partial estimates
of run-off have been obtained for the year 1910. A Mott tape-and-
weight gage was installed April 11, 1907, on the upstream side
of the public highway bridge at Fort Benton. The gage datum has
remained constant since that date. Current-meter measurements are
made from the downstream side of the bridge.

Many tributaries enter Missouri River above the station. The
drainage area at Fort Benton embraces 112,000 square miles.

Discharge measurements of Missouri River at Fort Benton, Mont., in 1910.

Areaof | Gage | Dis-
‘ section. | height. | charge.

Date. Hydrographer. Width.

Feet. S%. 1t Feet. | Sec.-ft.
553

Apr. 28 A 4.40 | 17,100
May 23 554 3,690 4.62 | 19,400
30 554 3,690 4.52 | 18,800
July 16 |. 411 1,800 .88 4,070
24 .. 422 1,610 .63 3,250
Aug. 10 377 1,460 .25 2,380
389 1,500 .35 2, 550

16
Sept. 21 52 1,80| 1L12| 4,750




34 SURFACE WATER SUPPLY, 1910, PART VI,

Daily gage height, in feet, and discharge, in second-feet, of Missouri River at Fort Benton,

Mont., for 1910.

[Guy Quick, observer.]

Aug. Sept. Nov. Dec.
Day.
Gage | Dis- Dis- Gage | Dis- | Gage Dis-
height. | charge. .| charge. .| charge. | height. | charge. | height.| charge
3,160 3,830 131} 5,400 .. ... ..]-.......
3,160 4,260 1.12 | 4,770 1.29 5,340
3,370 4,77071 1.14] 4,830 1.30 5,370
3,260 1. 1. 5,370
2,010 |.. 1. 1. 5,300
3,010 1. 1. 5,300
2,780 1. 1. 4,380
3,080 . . 5,370
3,800 5,370
4,070 1. 5,370
. 4,260 1. 5,710
1. 4,380 1. 5,710
1. 4,570 1. 5,370
1. 4,510 1. 5,370
1. 4,540 | 1.1 5,030
1. 4,540 1. 4,860
1.02 4,440 1. 4,700
1. 4,510 1.: 4,700
1. 4,700 1. 4,700
1. 5,400 1. 4,380
1. 5,030 1. 4,380
1. 4,830 1. 4,380
1. 5,170 1. 4,070
1. 5200 | 1. 4,070
1. 5,110 | 1. 4,070
1. 5,340 1. 3,770
1. 5,340 1. 3,770
1. 4,830 1. 3,210
. 4,130 1. 3,210
4,070 1. 3,480
. 3,480

NoTe.—The daily discharges are based on a fairly well defined curve.

Discharges Oct. 4 to 9 inter-

polated.
Monthly discharge of Missouri River at Fort Benlon, Mont., for 1910.
i i d-feet.
Discharge in second-fee Run-off .
Month. (total in
. acre-feet) racy.
Maximum. { Minimum. | Mean. :
Aug. 17-31 2,520 2,740 81,500 | A.,
September. 2,780 4,250 253,000 | A.
October. . 3,830 5,220 321,000 | A.
November.. a 5,460 325,000 | B.
December. . 3,210 4,680 288,000 | A.

e Nov. 11 to Dec. 1 discharge interpolated.
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TRIBUTARY BASINS.

BIGHOLE RIVER BASIN.
BIGHOLE RIVER NEAR DEWEY, MONT.

Bighole River rises in the Bitterroot Mountains, flows in an east-
erly direction, and unites with the Beaverhead to form Jefferson
River just below Twin Bridges, Mont. The most important tribu-
tary of the Bighole is Wise River.

The valley of the Bighole is exceptionally well irrigated by water
from the stream. The river also offers opportunities for power
development. Good reservoir sites exist on the upper portions of
the Bighole and its tributaries.

A gaging station was established September 15, 1910, at Young’s
bridge, 4 miles above Dewey and 11 above Divide, Mont. Wise
River enters a few miles above the gaging station.

A staff gage is fastened to southeast piling of bridge on downstream
side. Discharge measurements are made from the bridge.

The channel is rocky, clean, and nonshifting.

Ice is common during the winter months. A large hydroelectric
power plant is in operation about 8 miles below the station.

Discharge measurements of Bighole River near Dewey, Mont., in 1910.

N . Area of | Gage. | Dis-
Date. Hydrographer. Width. | oction. height. | charge.

Feet. 8q. ft. Feet. | Sec.ft.
Sept. 15 | Raymond Richards. ...c.......ooiniieiiiiiiiiaiiaaaanns 63 139 1.99 184
Nov. 8| J.C. Beebe. ..ot i 108 482 2.70 511

Daily gage height, in feet, and discharge, in secondfeet, of Bighole River near Dewey,
Mont., for 1910.

[Wm. J. Fish, observer.]

Sept. Oct. Nov. Dec.
Day.
Gage | Dis- Gage | Dis- Gage | Dis- | Gage | Dis-

height. | charge. | height. | charge. | height. | charge. | height. | charge.
2.30 304 2.60 430 2.71 478
2.32 312 2.65 452 2.61 434
2.35 324 2.70 474 2.60 430
2.85 542 2.70 474 2.60 430
2.65 452 2.70 474 2.60 430
2.55 409 2.75 496 2.60 430
2.50 387 2.75 496 2.50 387
2.50 387 2.75 496 2.53 400
2.50 387 2.76 500 2.50 387
2.50 387 2.77 505 2.50 387
2.50 387 2.76
2.50 387 2.76
2.50 387 2.76
2.50 387 2.76
2.50 387 2.77
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Daily gage height, in feet, and discharge, in second-feet, of Bighole River near Dewey,
Mont., for 1910—Continued.

Sept. Oct. Nov, Dec.
Day. .
Gage | Dis- Gage | Dis- Gage | Dis- Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.
2. 187 2,40 345 2.77
2.10 225 2.50 387 2,78
2.40 345 2.50 387 2.79
2.40 345 2,50 387 2.79
2.20 264 2.40 345 2.80
2.10 225 2.40 345 2.80
2.20 264 2.40 345 2.79
........ a 264 2,50 387 2.79
2.20 264 2.60 430 2.78
2.50 387 2.60 430 2.79
2. 50 387 2.60 430 2.80 21 R
2.40 345 2.60 430 2.81 172 3 D
2.30 304 2.60 430 2.81 i S RN IO
2.30 304 2.60 430 2,81 i 3 R .
2.30 304 2.60 430 2.71 478 |........ .
................ 2. 60 430 [ e
e Interpolated.

Norte.—Discharges are based on a fairly well defined rating curve.

Monthly discharge of Bighole River near Dewey, Mont., for 1910.

Discharge in second-feet.
Run-off Accu-
Month. (total in
: N acre-feet). | F3¢Y-
Maximum. | Minimum. | Mean. .
387 187 271 9,140 | C
542 304 393 24,200 | C.
524 | - 430 500 29,800 | C
478 |t 367 22,600 | D.

NorEe.—Discharge estimated Dec. 11 to 31 by comparison with stations on Beaverhead River at
Barratts and Jefferson River near Silverstar, Mont.

PIPESTONE CREEK BASIN.
PIPESTONE CREEK NEAR WHITEHALL, MONT.

Pipestone Creek rises near the Continental Divide, just east of
Butte, Mont., flows in a southeasterly direction, and joins Jefferson
River near Whitehall. Its principal tributary is the Little Pipestone.

A gaging station was established October 15, 1910, 6 miles west
of Whitehall, Mont., at Peyton Allred’s ranch, a short distance above
the junction of the creek with the Little Pipestone.

A staff gage is fastened to a large post on the left bank of the
stream directly north of the observer’s house.

The bed of the creek is sandy and shifting.
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Discharge measurements of Pipestone Creek near Whitehall, Mont., in 1910.

N Areaof | Gage | Dis-
Date. Hydrographer. Width. section. |height. |charge.

- Feet. Sq. ft. Feet. | Sec.-ft.
Oct. 13 | Raymond Richards............ooooviiiiiiiiiiiiiie. 9 2.6 0.50 2.4
13 ..... L 1o 9 2.7 .50 2.3

Note.—Measurements made by wading one-eighth mile below gage.

Daily gage height, in feet, of Pipestone Creek near Whitekall, Mont., for 1910.
[Peyton Allred, observer.]

Day. Oct. {Nov.| Dec Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec

N 0.85 [ 11 . fean.n. 0.6 0.8 0.8 0.7

. .8 .6 .8 .8 7

. .8 .6 .75 .8 T

. .85 .5 .75 .75 N

. .85 .5 7 .75 7

[ SR P .55 9 | 16ec.iao.... .5 .5 N 7
[ OO I .55 A I | I (O .5 7 .75 7
S PR .6 L85 [l 18 il .55 .8 .75 .7
L SO PO 6 B 19 .551 .8 .75 7
{1 A 6 8 {20, 55| .8 N 7
.7

WHITETAIL CREEK BASIN.
WHITETAIL CREEK NEAR WHITEHALL, MONT.

‘Whitetail Creek rises in the central part of Jefferson County and
flows southward' to its junction with Jefferson River near Whitehall.
The stream furnishes water for irrigation.

A gaging station was established October 14, 1910, 6 miles north
of Whitehall, Mont., and 1 mile above the junction of the creek with
the Little Whitetail, the principal tributary. A private wagon
bridge spans the stream about 300 feet below the station.

A staff gageis nailed to a large tree on the right bank of the stream.

The channel is sandy and shifting.

At low and ordinary stages discharge measurements are made by
wading near the gage; at flood stages the private wagon bridge
about 300 feet below the station may be used. ‘

No gage heights were obtained for 1910.

The following discharge measurement was made by Raymond
Richards:

October 14, 1910: Width, 9.5 feet; area, 4.70 square feet; gage height, 1.10 feet;
discharge, 3.54 second-feet. Made by wading.
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MADISON RIVER BASIN.
MADISON RIVER NEAR NORRIS, MONT.

Madison River, the largest of the three forks of the Missouri, rises
in Yellowstone National Park and flows northwestward, draining
through many small tributaries a heavily timbered and mountainous
region. The river affords opportunity for large power and irrigation
developments. On the lower portions of the stream irrigation is
extensively practiced.

A gaging station was established August 12, 1910, on the public
highway bridge over the Madison, about 5 miles east of Norris, Mont.
Previous to this date records were obtained on the Madison as follows:

August 24, 1893 to May 1, 1897, at the Northern Pacific Railway
bridge, near Three Forks, Mont.

May 2, 1897, to December 31, 1905, 5 miles below the present loca-
tion, at the ranch of S. A. Black.

The gage is an ordinary stail fastened to a tubular pier on the left
bank. Discharge measurements are made from the downstream side
of the bridge. Cherry Creek enters the stream a few miles below the
station. The stream remains open practically the entire year.

Discharge measurements of Madison River near Norris, Mont., in 1910.

Area of | Gage Dis-

Date. Hydrographer. Width.| Sootion. | height. | charge.

Feet. | Sq.ft. | Feet. | Sec.ft.
Aug. 13 | Raymond Richards............. ... iiii.as 224 421 1,48
Nov. 3,:J.C. Beebe. ..o i 219 379 1.60 1,260

Daily gage height, in feet, and discharge, in second-feet, of Madison River mear Norris,
Mont., for 1910.

[William H. Foster, observer.]

Aug. Sept. Oct. Nov.
Day. .

Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

height. | charge. | height. | charge. | height. | charge.| height. | charge.
1.5 1,050 1.7 1,500 [........ 1,380
1.6 | 1,270 1.6 1,270 1.6 1,270
1.5| 1,050 1.9 2,020 1.6 1,270
1.6 1,270 1.9 2,020 1.7 1,500
1.6 | 1,270 1.8 1,750 1.6 1,270
1.6 1,270 1.9 2,020 1.6 1,270
1.5| 1,050 1.7 1, 500 L5 1,050
1.6 1,270 1.6 1,270 1.7 1,500
L7 1,500 1.7 1,500 1.6 1,270
1.7| 1,500 1.6 1,270 1.7 1, 500
L7| 1,500 1.7 1, 500 1.6 1,270
17| 1,500 1.6 1,270 1.7 1, 500
1.6 1,270 1.6 1,270 1.7 1, 500
15[ 1,050 1.8 1,750 1.8 1,750
1.6 1 1,270 1.9 2,020 1.7 1,500
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Daily gage height, in feet, and discharge, in second-feet, of

Mont., for 1910—Continued.
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Madison River near Norris,

Day.

Aug. Sept. Oct. Nov.
Gage Dis- | Gage Dis- | Gage Dis- | Gage Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.
1.7 1, 500 1.6 | 1,270 1.8
1.65 | 1,380 1.6 1,270 1.6
1.75] 1,620 1.7 1,500 1.75
1751 1,620 1.7| 1,500 1.8
1.6 1,270 1.7 1,500 1.75
1.6 1,270 1.6 | 1,270 1.6
1.55 | 1,160 1.7 1,500 1.7
1.65 | 1,380 1.8 1,750 1.8
1.8 1,750 1.7 1,500 1.75
1.6 1,270 1.71 1,500 1.7
1.4 850 1.7 1,500 1.75
1.45 950 1.7 1,500 1.65
1.4 850 1.7] 1,500 1.7
L5 1,050 1.6 | 1,270 1.6
1.6 1,270 1.7| 1,500 1.7
1.6 1,270 ..o ool 1.7

Note.—Ice after November 20. The daily discharges are based on a fairly well defined rating curve.

Monihly discharge of Madison River near Norris, Mont., for 1910.

Month.

Discharge in second-feet.

Maximum. | Minimum. | Mean.

Run-oft
(totalin |AcCU
acre-feet). °

Auvgust 12-31. ..o
September.........
October............
November 1-20

1,750 850 | 1,310
1,750 1,050 1,360
2,020 1,270 1,560
2,300 1,050 1,430

95,900
56, 700

GALLATIN RIVER BASIN.

WEST GALLATIN RIVER NEAR SALESVILLE, MONT.

Gallatin River proper is formed just east of Logan by the union of

East and West Gallatin rivers.

West Gallatin, the larger and more

jmportant stream, rises in the northwestern part of Yellowstone Park,
and flows in a mountainous, timbered, and precipitous area. On the
lower portions of the stream irrigation is extensively practiced.

A gaging station was maintained at the highway bridge just below
the mouth of the canyon and 4 miles above Salesville, Mont., from
July 18, 1895, to December 31, 1905, and was reestablished August 9,

1910.

Spenish Creek is the most important tributary above the station.
‘The drainage area at this point is 860 square miles.
A standard chain gage, boxed, is fastened near middle of bridge
on upstream side. The datum of the gage remained constant. Dis-
charge measurements are made from the lower side of the bridge.
The bed of stream is of gravel and small bowlders and will not shift.
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Discharge measurements of West Gallatin River near Salesville, Mont., in 1910.

Date. Hydrographer. Width. s%(r:%ﬁ)gf. h(e}i‘;l*giﬁt. chglrsg-e.

, Feet. S8q. ft. Feet. | Sec.-ft.

Aug. 9 | Raymond Richards............coooiiioiiiiiiiiiiiinn. 94 212 3.29 446
NOV. 26| J. C. BeDE e u e enn ettt e e e e 60 199 3.22 434

a Made by wading below bridge. Rough section.

Daily gage height, in feet, of West Gallatin River near Salesville, Mont., for 1910.

Day. Aug. | Sept. | Oct. Nov. Dec. Day. Aug. { Sept. | Oct. | Nov. | Dec.
3.1 3.1 3.25 3.2 || 16....... 3.2 3.2 3.2 3.0 3.0
3.1 3.2 3.35 3.05 || 17....... 3.1 3.2 3.3 3.0 2.95
3.1 3.2 3.25 3.05 || 18....... 3.1 3.2 3.3 3.1 3.0
3.2 3.2 3.25 3.15 ] 19....... 3.1 3.2 3.3 3.2 3.05
3.2 3.3 3.2 3.0 || 20....... 3.1 3.2 3.4 3.1 3.05
3.2 3.3 3.2 3.0 3.0 3.2 3.2 3.1 2.95
3.2 3.3 3.2 3.05 3.0 3.2 3.2 3.25 3.0
3.2 3.3 3.2 3.1 3.0 3.2 3.3 3.15 3.05
3.2 3.2 3.2 3.0 3.1 3.2 3.2 3.15 3.0
3.2 3.3 3.1 2.9 3.1 3.1 3.2 3.25 2.95
3.2 3.2 3.1 3.0 3.1 3.2 3.3 3.15 3.0
3.2 3.2 3.2 3.0 3.1 3.2 3.3 3.1 3.05
3.2 3.3 3.05 2.95 3.0 3.2 3.2 3.2 3.05
3.2 3.2 3.05 2.95 3.0 3.1 3.2 3.1 2.95
3.2 3.2 3.15 3.0 3.1 3.0 3.3 3.1 3.0

2 I P 3.2 ieeennnn 3.056

PRICKLY PEAR CREEK BASIN.

DESCRIPTION.

Prickly Pear Creek rises in the mountains in the northwestern part
of Jefferson County, Mont., and takes a general northeasterly course
to its junction with the Missouri near Eldorado bar in the southeast-
ern part of Lewis and Clark County. Its principal tributaries are
McClellan, Lump Gulch, Tenmile, and Silver creeks. Its upper val-
ley is narrow and little irrigation is practiced, but below Helena the
entire normal flow is diverted for irrigation.

The flood of June, 1908, was probably greater than any other in
this valley for many years.

PRICKLY PEAR CREEK NEAR CLANCY, MONT.

This staticn was originally established July 15, 1908, about 2 miles
below Clancy and 12 miles south of Helena, and about 1 mile below
the mouth of Lump Gulch Creek. It was discontinued June 5, 1909.
On July 12, 1910, it was reestablished at 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 mile below Clancy and
just below the mouth of Lump Gulch Creek.

A staff gage is nailed to the downstream side of the bridge abut-
ment.
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All discharge measurements at the old location were made by wad-
ing near the staff gage, the datum of which remained unchanged
during the period of its use.

Discharge measurements at the new location are made from the
wagon bridge or by wading.

Ice is common at this station in extreme cold weather.

Discharge measurements of Prickly Pear Creek near Clancy, Mont., in 1910.

Width.| Areaof | Gage | Dis-

Date. Hydrographer. -| section. |height. |charge.
Sq.1t. Feet. | Sec.-ft

July 12 7 1.60 23
Aug. 19 | B 9.6 1.46 14
Do... 9.7 1. 46 15
Sept. 27 21 1.95 61
Nov. 12 18 1.85 46
Dec. 10 22 1.75 35

Daily gage height, in feet, and discharge, in secondfeet, of Prickly Pear Creck mear
: Clancy, Mont., for 1910.

[H. Y. Barrow, observer.]

July. Aug. Sept. Oct. Nov. Dec.
Day. . .
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height. charge. height. charge. height./charge.Jheight. /charge. height. charge./height.|charge.
1.45 14| 1.8 47| 1.80 41| 179 40| 1.68 29
1.45 14| 1.90 53 | 1.90 531 L79 40 | 1.69 30
1.45 14| 1.90 53 1.8 47 | L.78 39| 170 31
1.40 12| 1.8 41| 1.90 531 1.75 36| 1.74 35
1.40 12 | 1.80 41| 1.8 47| L71 32 L72 33
TS PR R 1.40 12| 1.8 41| 1.8 4| 1.74 35| 1.8 50
) P 1.40 12| 190 53 | 1.80 a1 L7 381 L96 62
.............. 1.40 12| 1.85 471 1.78 39| 1.76 37| 1.73 34
................. 1. 40 12 1.85 471 L.78 39| L79 40 | 1.73 34
................. 1.40 12| 1.8 41| L7 36 1.79 40| 1.7 36
.............. 1.40 121 L80 11 172 331 L79 40 | 2.00
. 60 23| 140 12| 1.80 411 1.73 34| 1.81 42| 2.20
.55 201 1.40 12| 1.8 41 L72 33| L8 41| 2.58
. 50 16| 1.40 12 L7 361 1.73 341 170 31| 2.64
. 50 16| 140 2] 175 36 171 32| Lo4 26 ) 2.8
1.50 16} 1.40 121 L7 36| 171 32| 169 301 2.79 |.
1. 50 16| 1.45 14 L70 31| L7 31| L69 30 2.76 |.
1.50 16 | 1.40 12| L70 311 1.80 41 ] 174 35| 2.96 |.
1. 50 16 ¢ 1.40 121 170 31 1.8 45| 1.75 36| 3.05|.
1.45 14| 140 12| 1L70 31| L79 40 | 1.74 35| 2.8
1.45 14 1.4 12| 175 36| L77 381 1.73 341 2.96
1.50 16| 1.40 12} 1.90 53| 1.75 36| L7 36 3.08 ).
1.50 164 1.40 121 1.95 601 1.74 31 L75 361 2.15
1.45 141 1.4 12| 2.00 68| 1.73 34| 169 30| 2.00
1.50 16 | 1.40 12| 2.10 84| 177 38| 173 34| 1.8
1.50 161 1.40 121 200 68| 1.82 43| 1.66
1.45 14| 1.45 14} 2.00 68 1.72 31 L7
1.45 14| 1.45 14| 1.9 53| 1.72 3| L7
1.45 14| 1.55 20| 1.90 53 | 1.77 38| 1.64
1.45 14 1.7 31| 1.80 41| L72 33| 1L.62
1.45 14 1.7 36 |oeii e 1.76 37 [eenaa.

Note.—Ice Dec. 11 to 31. The daily discharge is based on a fairly well defined rating curve,
97746°—wsp 286—11—4
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Monthly discharge of Prickly Pear Creek near Clancy, Mond., for 1910.

Discharge in second-feet. Run-off Acon
Month. (total in m‘:‘c"y‘
Maximum. | Minimum, | Mean, | 2crefeet).
July 12-31. 23 14 15.8 627 | B
August. ... 36 12 14.0 861 | A.
September. . 84 31 46.8 2,780 | A
October.......ooiimiii i ceen 53 31 38.4 2,360 | A
NOVeIDET. . - .o 42 25 4.5 2,050 | A
December. . ...t (778 2 32.4 1,990 | C
The period. .. .. ..o o i e 10,700

@ Dec. 11-31 estimated because of ice.
PRICKLY PEAR CREEK AT EAST HELENA, MONT.

This station, which was established July 18, 1908, is located where
the Northern Pacific Railway crosses the stream at East Helena,
Mont.

McClellan and Lump Gulch creeks are the only important tribu-
taries entering above the station; Tenmile and Silver creeks come
in below. All the normal flow of this stream is used for irrigation,
the greater part of the water being diverted below this station.

At the gaging section the channel is rocky, clean, and nonshift-
ing. The bed of the stream is so extremely rough that even in low
water measurements are difficult. Fair results, however, have been
obtained.

A staff gage is securely fastened to the piling on the Northern
Pacific Railway bridge. The gage datum has remained the same.
Measurements are made by wading just below the gage or from the
highway bridge near by.

Discharge measurements of Prickly Pear Creek at East Helena, Mont., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width [ 7280 heiﬁt. charge.
Feet. | Secft.
1.25
1.23 76
1.15 61
1.00 38
.91 28
1.10 50
1.00 37
.93 32
1.04 43
.98 34
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Daily gage height, in feet, of Prickly Pear Creck at East Helena, Mont., for 1910.

[J. P. McNamara, observer.)

1
Day. Mar. | Apr. | May. | June. | Nov. Day. Mar. | Apr May. | June. | Nov
1.4 1.2
1.4 1.1
1.4 1.1
1.5 1.1
1.5 1.1
1.3 1.2 1.5 1.1
1.3 1.2 1.5 1.1
1.3 1.2 1.3 1.1
1.3 1.5 1.3 1.1
1.4 1.4 1.3 1.1
1.4 1.3 1.2 1.1
1.4 1.3 1.2 1.1
1.4 1.3 1.2 1.2
L4l ... 1.2 1.3
1.4 1.2y L2} L1.3{ 0.96{30.......| ceam... 1.2

NotE.—No observer June 27 to November 14. Probable ice in January an-1 February.

Daily discharge, in second-feet, of Prickly Pear Creek at East flelena, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | Nov. Day. Mar. Apr. | May.
112 68 112
112 51 88
112 51 68
140 51 68
140 51 88
140 51 78
140 51 68
88 51 60
88 51 51
88 51 51
68 51 51
68 51 60
68 68 60
68 88 68
68 68 60
68 |ocoeaann 60

June. | Nov.
78 35
68 38
68 38
68 40
68 41
68 30
88 33
88 32
78 41
78 41
68 44
66 45
64 37
62
60 43

Note.—Daily discharges based on a fairly well-defined rating curve. Discharges estimated or interpo-

Jated for days on which gage heights were not recorded.

Monthly discharge of Prickly Pear Creek at East Helena, Moni., for 1910.

damd) ot |
charge in otal in ccu-
Month. second- a(cre-feet). racy.
) feet.
-
March . i 2 93.3 5,740 | A.
April. 68.6 4,080 | A.
MaY . 719 4,420 | A.
June. ..o 73.6 4,380 | B.
November... ...........c...cccoiaai.. a30.1 2,330 | C.
DECEIMDEL . . - ..ttt e e b 38 2,340 | C.
The period. . ..o it cireeeearaetaneeaana] e 23, 300

a Mar. 1 to 5 and Nov. 1 to 14 estimated by comparison with stations on Prickly Pear Creek near Clancy

and from discharge measurements.

o Estimated by comparison with records at Clancy station and from discharge measurements made

during the month,



44 SURFACE WATER SUPPLY, 1910, PART VI.
LUMP GULCH CREEK AT CLANCY, MONT.

Lump Gulch Creek, a small mountain stream with no important
tributaries, has been quite 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. '

The gaging station, which was established July 15, 1908, is,
located at the ranch of Charles Zastrow, 1 mile from Clancy, 15 miles
from Helena, and one-half mile above the stream’s junction with
Prickly Pear Creek.

The stream bed is gravelly, unclean, and shifting, making it diffi-
cult to obtain satisfactory data. Gage heights are affected by ice.
No flood records have been obtained.

A staff gage is located on the left bank of the stream directly south
of the observer's house. On November 12, 1910, a new gage was
installed at the same location, but at a datum 1.0 foot lower than that
previously used. All gage heights for 1910 have been reduced to the
new datum. All measurements are made by wading.

Discharge measurements of Lump Gulch Creek at Clancy, Mont., in 1910.

y - | Areaof | Gage | Dis |
Date. Hydrographer. ‘Width. section. |height. | charge
Sq. . Feet. | Secft.
July 12 1.6 | 111 {.9
Aug. 19 .5 1.00 .2
Do... .3 1.00 .2
Sept. 27 4.1 1.25 6.1
Nov. 12 9.7 1.39 9.7
Dec.10a 3.2 1.14 4.0

a Ice.

Note.—All gage heights refer fo datum of gage set Nov. 12, which is 1 foot lower than that used in 1909,

Daily gage height, in feet, of Lump Gulch Creek at Clancy, Mont., for 1910.

[Chas. Zastrow, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug Sept. Oct. Nov.
1.55 1.30 1.10 1.02 1.10 1.20 1.25
1.55 1.30 1.10 1.02 1.10 1.20 1.25
1.55 1.30 1.10| ~ 1.02 1.10 1.20 1.25
1.50 1.30 1.10 1.02 1.10 1.20 1.25
1.50 1.30 1.10 1.02 1.15 1.20 1.25
1.45 1.70 1.50 1.30 1.10 1.02 1.15 1.20 1.25
1.45 1.70 1.50 1.45 1.10 1.02 1.15 1.20 1.40
1.45 1.70 1.45 1.50 1.10 1.02 1.15 1.20 1.40
1.45 1.70 1.45 1.50 1.10 1.02 1.15 1.20 1.40
1.45 1.70 1.45 1.40 1.10 1.02 1.15 1.20 1.40
1.45 1.65 1.40 1.35 1.10 1.02 1.15 1.15 1.40
1.45 1.65 1.40 1.30 1.10 1.02 1.20 1.15 1.40
1.50 1.685 1.40 1.30 1.05 1.02 1.20 1.15 1.40
1.50 1.65 1.40 1.30 1.05 1.02 1.20 1.15 1.40
1.50 1.65 1.40 1.25 1.05 1.02 1.20 1.15 1.40
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Daily gage height, in feet, of Lump Gulch Creek at Clancy, Mont., for 1910—Continued.

25. ..l

gage heights for 1910 refer to a datum 1 foot lower than that used in 1909. Ice

February, and December.

Daily discharge, in second-feet, of Lump Gulch Creek at Clancy, Mont
Day.

Norte.—All

Note.—These discharges are based on a fairly well defined rating curve.
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Monthly discharge of Lump Gulch Creek at Clancy, Moni., for 1910.

Disch: i -feet.

ischarge in second-feet. Run-off
Month. (total in
Meximum. | Minimum. | Mean, | 2cre-feet).

Accu-
racy.
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o Discharge estimated Jan. 1 to Mar. 5, and month of December. Means for January, February, and
December are only approximate.

TENMILE CREEK NEAR HELENA, MONT.

This station, which is located opposite the Broadwater Hotel,
near Helena, Mont., was established July 8, 1908, to determine the
amount of water available for irrigation and for municipal supply.

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

The principal tributaries above the gaging station are Blue Cloud,
Spring, and Walker creeks; Sevenmile Creek enters 2 miles below.

The channel shifts somewhat during flood stages, but at medium
and low water the conditions are good for obtaining accurate dis-
charge data. The stream freezespartly over during the wintermonths,

The gage is of the staff type and is located on right bank of stream.
The datum has remained the same. Measurements are made by
wading. :

Discharge measurements of Tenmile Creek near Helena, Mont., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width.| sootion. |height. | charge.
Feet. Sq. ft. Feet. | Secft.
Mar. 31 [ W. A, Lamb. . ... 23 19 2.40 42
May 15 Ragnond Richards. . et 23 18 2.30 36
July 6 | M. E. McChristie.... e et mmaemenaea———a- 12 5.1 1.58 2.4
6| J.C.Becbe...... .. 14 51 1.58 2.3
Sept. 8 3 B P 1.12 a1
27 | B . 20 11 1.88 10.8
Nov. 14 |. 20 14 1.90 9.7
16 |. 20 12 1.78 6.4
Deec. 9 |. 17 8.2 1.62 3.3
10 18 10 1.77 6.7
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[Harry Hillman, observer.]

MISSOURI RIVER BASIN.

a Discharges estimated.

Daily gage hetght, in feet, of Tenmile Creek near Helena, Mont., for 1910.
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NoTE.—These discharges are based on a well-defined rating curve.
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Monthly discharge of Tenmile Creek near Helena, Mont., for 1910.

Discharge in second-feet.
Runoff 1, o0
Month. (total in racy.
Maximuym. | Minimum. | Mean, | acre-feet).
23.0 184
a4 0 222
.................... agl.y 1,920 | A.
...... 59.2 3,520 | A.
...... 30.7 1,890 | A.
...... 4.44 264 | B.
1.04 64 | B.
August .144 9] C.
September...... 3.73 222 | B.
October..... 6.85 421 | B.
November 9.83 585 | B.
December.. a 4,99 307
The year 13.3 9,610

a Discharge estimated January, February, Mar. 1 to 6 and Deec. 11 to 31.
NorE.—The means for January, February, and December are only approximate.

SEVENMILE CREEK NEAR BIRDSEYE, MONT.

This station, which is located at Richard Tobin’s ranch, one-fourth
mile from Birdseye, Mont., was established March 27, 1909. From
July 16, 1908, to August 26, 1908, a station was maintained on this
stream at Dr. Head’s ranch, near Helena, Mont. The records deter-
mine the value of the stream for irrigation and municipal water
supply.

The entire flow of this creek is appropriated and used for irrigation.
A staff gage is used. All measurements are made by wading.

The channel is sandy and shifting.

Discharge measurements of Sevenmile Creek near Birdseye, Mont., in 1910.

. Area of | Gage Dis-
Date. Hydrographer. Width. section. |height.| charge.
. Feet. 8q.ft. Feel. | Sec.-ft.

May 5 | Raymond Richar 10 4.3 2.40 8
June 15 |..... do.. ..ol . 8 2.3 2.22 2.3
Aug. 30 | C. S. Heidel. 7 2.3 2.27 3.6
Nov. 16 | B. E. Jones 6 2.8 2.30 4.4
Dec. 2lai..... do...... 11 3.9 2.50 3.7

o Flow affected by ice.

Daily gage height, in feet, of Sevenmile Creck near Birdseye, Mont., for 1910.

[Richard Tobin, observer.}

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov. | Dec,
2.5 2.3 2.45 2.1 2.3 2.3 2.3 2.2
2.5 2.3 2.35 2.1 2.3 2.3 2.3 2.2
2.5 2.3 2.3 2.1 2.3 2.3 2.3 2.2
2.5 2.3 2.3 2.1 2.3 2.3 2.3 2.2
2.4 2.2 2.2 2.0 2.2 2.2 22 2.2
2.4 2.3 2.3 2.1 2.3 2.3 2.25 2.2
2.4 2.3 2.3 2.1 2.3 2.3 2.25 2.2
2.4 2.3 2.3 2.1 2.3 2.3 2.3 .-
2.4 2.3 2.35 2.1 2.3 2.3 2.3
2.4 L 2.2 2.2 2.0 2.2 2.2 2.2
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tght, in feet, of Sevenmile Creek near Birdseye, Mont., for 1910—Continued.

MISSOURI RIVER BASIN,
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Monthly discharge of Sevenmile Creek near Birdseye, Mont., for 1910.

Discharge in second-feet.
Run-off | ,.....
Month. (total in
: acre-feet). | 180V
Maximum. | Minimum. | Mean. ’
R 11 E:0 R EPN a4 246
February. a4 222
March. ..o a10 615
April.. 211.7 696 | B.
May... 9.07 558 | A.
June., . 4.77 284 | A.
July..... 3.74 230 | A.
August 1.90 117 | B.
September. - 4.4 3.39 202 | B.
OCtoOber. .o 4.4 3.36 207 | B.
NOVEIMDOT. . ..o oottt 6.2 4.10 244 | B.
B DTTS) 011 a7 oS PPN 21.9 117
THe Fear. .. cin e caraaanecrracaanaann|oeacancaae]armnananaaan 5.16 3,740

a Discharge estimated Jan. 1 to Apr. 8, and Dec. 8 to 31.

NoTE.—The means for January, February, March, and December are only approximate.

LITTLE PRICKLY PEAR CREEK BASIN.
DESCRIPTION.

Little Prickly Pear Creek rises in the Rocky Mountains near the
continental divide, about 10 miles northwest of Marysville, Mont.,
and flows in a northeasterly direction to its junction with Missouri
River, about 45 miles below Helena. The principal tributaries are
Deadman, Marsh, Canyon, and Wolf creeks.

The valley of the Little Prickly Pear is narrow and bounded by
high mountains and is exceptionally well irrigated on the upper por-
tion of the stream. Additional water supply may be obtained by
storage.

LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MONT.

This station, which is located on the upper portion of the stream at
the Pearce ranch, 6 miles west and 3 miles north of Marysville, Mont.,
was established May 18, 1909, to obtain data for use in connection
with irrigation.

Above this station Little Prickly Pear Creek has no important
tributaries. - Many small ditches take water from the stream, practi-
cally the entire flow of the stream being appropriated.

A staff gage is used, the datum of which has remained unchanged
since the station was established. All measurements are made by
wading.

The channel bed shifts in high water. The discharge is affected by
ice during the winter months.
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MISSOURI RIVER BASIN,

Discharge measurements of Little Prickly Pear Creek near Marysville, Mont
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Daily discharge, in second-feet, of Little Prickly Pear Creek near Marysville, Mont.,
or 1910—Continued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
........ 10 20 13 10 5.4 5.4 4.2 3.6 3.1
........ 10 22 13 10 5.4 5.4 4.2 3.6 3.1

2.3 13 22 13 8.4 5.4 5.4 4.2 3.6 3.1
2.3 15 22 13 8.4 5.4 5.4 4.2 3.6 3.1
2.3 13 18 12 6.9 4.2 4.2 4.2 3.6 3.1
3.1 15 20 13 8.4 5.4 5.4 4.2 3.6 2.9
4.2 17 20 13 8.4 5.4 6.9 4.2 3.6 2.9
5.4 17 22 13 8.4 5.4 6.9 4.2 3.6 2.9
5.4 17 20 13 8.4 5.4 5.4 4.2 3.6 2.9
4.2 17 18 12 6.9 4.2 5.4 4.2 3.6 2.9
5.4 18 18 13 8.4 5.4 5.4 4.2 3.6 2.8
5.4 20 18 13 8.4 5.4 5.4 4.2 3.6 2.8
5.4 22 17 12 8.4 5.4 5.4 4.2 . 3.6 2.8
5.4 22 17 12 8.4 5.4 5.4 4.2 3.6 2.8
5.4 24 15 10 10 4.2 5.4 4.2 3.6 2.8
6.9 26 17 12 8.4 5.4 5.4 4.2 3.6 2.8
8.4 26 17 12 6.9 5.4 5.4 3.1 3.3 2.8
10 26 17 12 6.9 5.4 5.4 3.1 3.1 2.8
12 26 17 12 6.9 5.4 5.4 3.1 3.1 2.8
8.4 24 15 8.4 5.4 4.2 5.4 3.1 3.1 2.8
84| ....... 17 ... 6.9 5.4 | .. .... 3.1 ... 2.8

Note.—The above discharges are based on a rating curve that is well defined.

Monithly discharge of Little Prickly Pear Creek near Marysville, Mont., for 1910.

Discharge in second-feet.
Run-off |,...
Month. (total in
acre-feet), | T2CY
Maximum. { Minimum. | Mean. .
23.3 203
a3.0 167
a 4,58 282 | C.
6.9 15.4 916 | A.
.............. 5 18.9 1,160 | A.
.............. 8.4 12.7 756 | A.
.............. 5.4 8.58 528 | A.
.............. 6.9 4.2 5.63 346 | A.
September............ e eeaeaanaaean 6.9 4.2 5.21 310 | A.
October............... e ereeteeaanaan 4.2 3.1 4.02 247 | B.
November............. e eneeeeeaan 3.6 3.1 3.33 198 | B.
December. .. .. 3.1 2.8 2.96 182 | B.
The Fear. ..o e iaeiecaaeiicieeaeeeafeeneeaereea] e aeaaaaas 7.30 5,300

o Discharge estimated Jan. 1 to Mar. 12.
NotE.—The means for January and February are only approximate.

LITTLE PRICKLY PEAR CREEK NEAR CANYON CREEK, MONT.

This station, which is located near Canyon Creek post office, was
established April 1, 1909, to determine the quantity of water available
for irrigation. Above this station Canyon, Marsh, Lost Horse, and
Deadman creeks are the principal tributaries. Many small ditches
take water from this stream and the low-water flow is practically all
appropriated.

The channel at the gaging station will shlft in flood, but at ordi-
nary stages remains permanent.
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Measurements are made

MISSOURI RIVER BASIN,

Ice is common at this station during the winter months.

Discharge measurements of Little Prickly Pear Creek near Canyon Creek, Mont., in 1910.

staff gage datum has remained the same.

by wading.
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NoTE.—Probably more or less affected by ice from January 1 to March 6,
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Daily discharge, in second-feet, of Little Prickly Pear Creek near Canyon Creek, Mont.,

Jor 1910.

Day. Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
86 2.2 (1] (1] 5 10 20 25
86 3 1] 1] 5 10 20 25
86 3 0 .8 5 10 20 25
78 4 (1] .8 6.5 20 20 18
78 4 Q .8 6.5 23 27 18
78 4 (1] .8 8 20 27 18
71 6.5 0 1.5 8 20 27 25
711 14 Q 2.2 10 14 31 25
64 14 0 2.2 8 14 31 18
64| 10 .8 1.5 8 20 31 18
58 | 10 .8 .8 6.5 14 25 25
58 6.5 1.5 2.2 8 14 25 25
58 4 2.2 2.2 8 14 25 25
58 4 2.2 1.5 8 20 25 25
46 2.2 2.2 .8 8 23 24 25
46 2.2 .8 .8 8 20 24 25
40 .8 .8 .8 10 20 25 25
40 .8 .8 .81 10 23 25 18
36 .8 .8 2.2 10 27 25 18
31 .8 1.5 3.0] 10 31 25 25
23 Q (1} 2.2 8 27 25 25
20 1} Q 1.5 10 27 25 25

8. (1} .8 1.5 10 20 25 18
8 0 1.5 1.5 10 20 25 18
5 1] 1.7 2.2 12 23 25 18
4 (1] 1.7 1.5 | 12 17 25 18
4 1] 2.2 1.5 | 12 14 25 25
5 Q 2.2 .81 12 14 25 25
5 .8 1.5 .81 12 14 25 25
4 8 1.5 2.2 12 17 25 25
R R .8 N 20 14 |....... 25

Note.—These daily discharges are based on a fairly well defined rating curve. Discharges estimated

for March 1 to 6.

Monthly discharge of Little Prickly Pear Creek near Canyon Creek, Mont., for 1910.

Discharge in second-feet.
Run-off |, ...
Month, (total in
i ini acre-feet),| F2CY
Maximum. | Minimum. | Mean. .
JANUATY « oo et .. a25 1,540 | D.
February a25 1,390 | D.
1 ) o 50.2 3,090 { C.
7 ) o L 58 119 7,080 | B.
MY - e 3 42.6 2,620 | B.
JUD . L et 0 3.28 195 | B.
July. . Q .91 56 | B.
AUgust. i [1] 1.38 85 | B.
September. . ...t 5 8.88 528 | B.
OCtODET . . o e 10 18.5 1,140 | B.
NOVember. . .ottt et 20 25.1 1,490 | B.
Decemiber. .. ..o aan. 18 22.5 1,380 | B.
The year. . .. 28.5 20, 600

a Estimated.
NotE.—Means for January and February are only approximate.

DEADMAN CREEK NEAR MARYSVILLE, MONT.

This station, which is located near the ranch of Charles Johnson,
one-half mile above the junction of Lost Horse Creek and Deadman
Creek and 6 miles from Marysville, was established April 2, 1909, to



55
One

on development.

1

t

the winter months.

irriga

th

uring

1

Measurements are made by wading.
ion

ion wi

MISSOURI RIVER BASIN.

On June 8, 1909, the staff gage was moved downstream 300 yards
Discharge measurements of Deadman Creek near Marysville, Mont., in 1970.

and was given a new datum.
The channel does not shift.

Ice is common at this stat

or two small ditches take water from the stream.

obtain data for use in connect

. Mmoo oIy €9 CICI QI QN N E Py 0IVIVY WOV  WIONNA -
.%b ﬂ40m325 . 9999% SOHHSHS WQQQQ %9999 DRARNSE aAASESLS .
mm Sa 2 A i e e e e
RS > . A .
< w :
+ S 0 OHAA IOV 10D VW 0oy .
& d%%879 w [ RRBRE SSREIY JLRKE SERKE 2LRIF [N
<20 S e e e . =4 e A e e e e
. IS R o AANNN VOO0 200 COO0O CCONM MOIMNIY
oo FCORIE b - o 0000 C0DDPPD GOP®OO XVDPDXOPD HDWDONW &K 600600
%m = m % e R R e e R R R R IR R T E R R R I o R R
5O oo
<g | = ~
- . ANNNG OO~ CYH 1010100 NS 99w Qea .
] S = & e e e e e e
=l < s 7] .
Ry ;
W @
OOICIEY CICICICICT IOICII QY CICY QN oM o &
) m o BREE DRRVIE RVRLVRE VLR IRRVE BIRILLD
. g M — M B R e I R L L IR P R T s PP R R R P O o o
. g o
: g B
@
. CICIMICIEY QI QAP QAUNHD SO000 O0000%
: =} M 3 = STR[FT SSTFE F[FIFFE JFTE S IR S I[P
: RN 8 = B R e R R B e B B B B B B o R B B e B B B R £ Lo
. > © =Y
<
H 2 -
: & 8 4
K < (&) 15} LSS S SSS2TS SSBBE RBPYWE wRBww wwaa
. (Y @ an o Jllll 110.0 ==l (= F=X=1= - SIS ® .
! k=] b m ) caiciciel Nacidd cdddca AdddE HeeEE S
: T 2|5
H
m : w Q ..m m doccicd cdcdda daccdel cdddcd daccda cdcacicia
. =1 ©
.m : E 5 =
N 00w A 310 00 OO D SN N N HO Y
> H - Iy = SBESE S£88%% 299FY ITEXRY IIIIV 3183zT
= H = 3 @ Najciciad cNadaa dacide doicdcdd dodcddd cdcdscaE
1. m ~ ;
w '
B g S
S . e 3 <]
— ' L
Bigiil g ¥
=] . ) 1M
=] : 20 N
S . “ o ] =
8388 | § 8
B gl e ] (59
S L 23 = .
gisii| A 2 g
OO r S A
I~
8 mRTeR 5] _|
S 8 s S
a amu@o z
Se<nZ

Nore.—Probably affected by ice from January o about Mar. 13.
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Daily discharge, in second-feet, of Deadman Creek near Marysville, Mont., for 1910.

Day.

Aug. | Sept.

Oct.

Nov.

Dec.

g

pomas Sooee

WL BRRBRRER BRRBRRS W
HOIODOHO OO OO WO W WM W wwWww

prggrmiicn. Tt PP PEH POOES

000000000000 WOO00GO0 GOCOS00000  DU0S0O0I0O  0O0S000OLS  SO0ODIM
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SHIOHWWW OO0 OO = btk e T D oMo d® =W HOIDDD

PR OW0I0 09090000 LO0I000O0 COOHDIMIDY COCOSITI0I  COCOCRGO DS
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Note.—These discharges are based on a well-defined rating curve below 30 second-feet.

Monthly discharge of Deadman Creek near Marysville, Mont., for 1910.

i i d-feet.
Discharge in second-feet Run-off Acon-
g (total in racy.
Minimum. | Mean, | 3cTefeet). )
L5 1 5 o PP IR AP a4 246
ETE103 D6 oA PPN PP, a4 222
March. ... ..o 4 a13.7 842 | C.
April. i 10 31.3 1,860 | A.
2P 18 39.0 2,400 | A.
June. i 6.3 11.0 655 | A.
JUly . e 5.1 6.00 369 | A.
AUgUSt. i e 3.1 3.58 220 | A.
September. . . ..o 2.4 3.36 200 | A.
OCtOber. L oo i 3.1 3.37 207 | A.
November. .. ... i 4.3 6.35 378 | A.
December. .. ..o ieaaaaaaas 6.3 6.79 418 | A.
14 0 To T2 o U 11.0 8,020
o Discharge estimated Jan. 1 to Mar. 13.
Note.—Means for January and February are only approximate.
. LOST HORSE CREEK NEAR MARYSVILLE, MONT.

Lost Horse Creek is a small stream, fed by springs and melting

snow in the mountains.

It is tributary to Deadman Creek.

The gaging station, which was established April 2, 1909, is at the
ranch of Charles Johnson, one-fourth mile above the junction of Lost

Horse with Deadman Creek, and about 6 miles from Marysville.
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One ditch receives its water from Lost Horse Creek. There are
no tributaries. Channel conditions are good in low and ordinary
stages, but will shift in high water. A staff gage is used. Measure-
ments are made by wading.

Discharge measurements of Lost Horse Creek near Marysville, Mont., in 1910.

Width. Areaof | Gage | Dis-

Date. Hydrographer. section. | height. | charge.

Sq. ft. Feet. | Sec.t.
e {.4 %.2

May 17 1.85

June 17 |. .8 1.78 .9
Aug. 3 3| 1.62 .2
Sept. 9 |.. 1.50 a(
Nov. 10 |.. | 1.50 a(

@ Channel at gage dry, but there was about 2 second-feet flowing one-fourth mile below the gage. See
description. 'Y

Nore.—Measurements made by wading at various sections.

Daily gage height, in feet, of Lost Horse Creek near Marysville, Mont., for 1910.

[Charles Johnson, observer.}

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.85 2.23 1.82 1.78 1.65 1.50
1.85 2.23 1.82 1.78 1.65 1.50
1.83 2.25 1.80 1.78 1.62 1.50
1.83 2.28 1.80 1.78 1.62........
1.78 2.28 1.82 1.78 1.62 | .......
1.75 2.28 1,84 1.78 1.62
1.78 2.28 1.85 1.78 1.62
1.83 2.31 1.85 1.78 1.62
1.88 2.30 1.85 1.78 1.62
1.91 2.28 1.85 1.78 1.62
1.98 2,23 1.85 1.78 1.60
2.01 2.21 1.85 1.78 1.60
2.03 2.15 1.85 1.78 1.60
2.03 2.11 1.82 1.78 1. 60
2.03 2.08 1.82 1.78 1.60 |.

2.03 2.03 1.80 1.78 1.60
1.93 1.90 1.80 1.78 1.60
1.95 1.90 1.80 1.78 1.60
1.98 1.88 1.80 1.78 1.58
1.98 1.88 1.80 1.76 1.58
1.98 1.85 1.80 1.75 1.58
1.98 1.85 1.80 1.75 1.58
1.98 1.82 1.80 1.75 1.58
1.98 1.82 1.80 1.75 1.58
2.08 1.80 1.80 1.75 1.58
2.15 1.80 1.80 1.75 1.55
2.18 1.82 1.80 1.75 1.55 |.
2.18 1.82 1.80 1.75 1.55
2.23 1.82 1.80 1.75 1.55
2.23 1.82 1.78 1.75 1.55
........ 1.82|........1 170 1.55

Note.—Probably slightly affected by ice during January, February, and first part of March.
97746°—wsp 286—11-—5
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Daily discharge, in second-feet, of Lost Horse Creek near Marysville, Mont., for 1910.

Day. Mar. | Apr. | May. June. | July.| Aug. Day. Mar. | Apr. | May. |June.|July.| Aug.
L9} 66| 1.6 L3 0.4 2.8 40) 40| 14| 13 0.2
L9} 66! 1.6| L3 .4 3.6 2.871 2.4 1.4 1.3 .2
L7] 681 14| L3 .3 40| 3.0f 24| 14| 13 .2
L7 72| L4} 1.3 .3 44 3.4 22| 14| 13 .2
L3| 72y L6| 13 .3 50| 3.4 22| 1.4} L1 .2
L1 7.2] L8| 13 -3 3.4 3.4| L9} 1.4 L1 .2
1L.3| 7.2 L9| 13 .3 3.4 3.4) 19| 1.4 11 .2
L7{ 76| 1.9 L3 .3 2.8 3.41 1.6 1.4 11 .2
2.2) 75| 19| L3 .3 2.8| 34] L6 14| 1.1 .2
25 72| 1.9] 13 .3 28| 46| 1.4) 1.4] 1.0 .2
3.4| 6.6 L9| 13 .2 2.2 56} L4, 1.4 1.0 .1
3.7 63| L9]| 13 .2 22| 56| L6 1.4 10 .1
40| 55| L9 L3 .2 1.7] 56| 16| L4| L0 .1
401 50| 1.6 1.3 .2 L7 66| 16| 1.4| 1.0 .1
40} 46| 1.6} 13 .2 1.7 6.6] 1.6| 1.3| 10O .1
L7 ... L6 ]...... 7 .1
Nore.—These discharges are based on a rating curve fairly well defined below 3 second-feet.
Monthly discharge of Lost Horse Creek near Marysville, Mont., for 1910.
i i d-feet.
"' Discharge in second-fee Run-oft |, oo
Month. (total in Tacy.
Maximum, | Minimum, | Mean, | 2crefeet).

5.0 |eciininnan.s 2 2.26 139 | C.

6.6 1.1 3.37 205 | C.

7.6 1.4 4,20 258 | C.

19 1.3 1.56 93| C.

1.3 .7 1.19 73| C.

.4 .1 .219 13| C.

o Discharge estimated; Mar. 1 to 13.

Norg.—There was very litle flow during January, February, and September to December. Estimated

total run-off in acre-feet for year, 828,

MARSH CREEK NEAR MARYSVILLE, MONT.

Marsh Creek, a small stream, without tributaries, rises in the moun-

tains about 10 miles from Marysville.

The station was established

April 1, 1909, and is located at the Hartmiller ranch, about 1 mile
above the junction of Marsh Creek with the Little Prickly Pear. The
creek supplies no important ditches. Measurements are made by
wading near the staff gage.

Discharge measurements of Marsh Creek near Marysville, Mont., in 1910.

Area of | Gage | Dis-

Date. Hydrographer. Width. | cootion. |height. | charge.
Feet. Sq.ft. Teet. | Sec. ft.

May 17 8 2.7 1.61 5.3
June 17 8 1.9 1.47 3.0
Aug. 4 7 1.8 1.25 2.0
Sept. 9 5 2.2 1.30 1.7
Nov. 10 5 2.2| 1.30 1.4

Note.—Discharge measurements are made by wading at various sections.
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[J. Hartmiller, jr., observer.j

MISSOURI RIVER BASIN,

Daily gage height, in feet, of Marsh Creck near Marysville, Mont., for 1910.

. F 4 SR A A S C B IS S S S S
g . S g | e AAAAA s P
4 o = L P
o S A e
...... 2 S
. D e Q1Y - 2 H
B RIE BIK/K/S ¢ | o = S OEATT AT UL AT Aaan anee |
24 e (=) Z
” . 8 S8
un WINID DY MWD IDID LD WD MY i wy w
= HAImm HAINN ITIIT INITS STEARN wovweend [ B 8 o IRINREG @mn e 33“33 B i
8 T A 1Pt L LN AL AL B L S B R 0 PR ML R R R R Mw 3 memeE A S s S S S S
> - -
. MDA D LD LD D) MDD LD D D . =~
£ | wemmmn mmomn monnn 90l GRAeS AIINN g I~ 3 LL17.7. Iy BEREE NN O© ©oen mnieme
5 e S e i e m = @ e A A A e e e e e e
7 = 59 @ H
e 2 .
5
. 019 1019 ) w1 10 . o -
= e v e e e e e ee e e e 4 . . e e e wes = M b Nt O e e A A A A A
g 3
. 0 1910101919 10 1019
B | Bevnd BBR3R B8Bommmn vaccay SR{RY 88wmmm | 3 5 S MHMM.Q M5M5M MNHMH ”NNHN MMJMM MM2MHM
I T L e B e B B B e R B o P P B L o - B I - N AN « «
[ [
S
< 1010101016 1010101010 ¢ HHH W BB .%5 IO WHH HH 0 =] < < 6“%66 Leces omowﬂwmnxw 2““2“ LeRXR omoAR.vMﬁ .
[ IR P P i e i Y P - R . B -y P | | PEOR0 G0000 AANAN @@Mmn GeAaa daaas |
=3 . 3 (S} = '
. . 2 M !
. CIAICIMI ) ICIIsb=Ts A==~ [ % WG LD 1D D > . OO0 OCOYHW COWHY QWi HI-NANN NNOOOO
PDCORVLO QOMINY OO0 OO C=X -} OIQWW W W | Q2 S b L T e & s o & % s & o ¢ 3 s s o s s & o 8 o e s o o o
| SEERe cunny gennn R RRG G W 2 rOJ ) 1615161618 18184 did 1618 PP B3PS S S S SSoded
M oo e o | el g ]y | g ] o | ]yl ] vy ] ) ] ] | ] ]y ] L~ - M
Lva -
3 N
P S O S Y ey o Pepsbsis QICY I~
g iees ShshE 22222 35khk 23388 g T .
= Bt vt et e )ty et ) v et e e e . =
< . - s <
. b m
L A
: . 28 %
R : A
. N (ST Y
: H 3 -
. H B 9
' B =R S
: H By
' . D
3 . : =& -
@ : : gH 2 s
a Pl : ¥ = a
: : R G
‘ . _T. s
H H & 3
: P g9 S
: e &
© -
- aN M

Nore.—These discharges are based on a rating curve poorly defined. Discharges Apr. 1and 2 estimated.
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Monthly discharge of Marsh Creek near Marysville, Mont., for 1910.

Discharge in second-feet.
Run-off | 400
Month. (total in racy

Meximum. | Minimum. | Mean. | 2ere-feet).
........................ a 1,50 92
........................ a 1.50 83
........................ a 3.00 184

5.0 3.4 4.45 265 | C.

5.8 3.6 4.63 285 | C.

3.6 2.8 3.23 192 | C.

3.6 1.8 2.30 141 | C.

2.0 L7 1.80 11 | C.

1.7 L5 1.64 98 | C.

16 1.3 141 87 | C.

1.4 1.3 1.36 81 C.
........................ 51.30 80
........................ 2.34 1,700

a Estimated. b Discharge Dec. 11 to 31 estimated.

Note.—The means for January, February, March, and December are only approximate.

DEARBORN RIVER BASIN.

DESCRIPTION.

Dearborn River rises on the eastern slope of the Rocky Mountains
in Lewis and Clark County, Mont., and takes a general southeasterly
course to its junction with the Missouri about 40 miles southwest of
Great Falls.

The construction of a project under the Carey Act to reclaim about
30,000 acres of land was undertaken several years ago. The water
supply for this project comes from the natural flow of the Dearborn
at a point just below the mouth of Falls Creek.

DEARBORN RIVER NEAR CLEMONS, MONT.

This station, which was established May 4, 1908, to obtain informa-
tion concerning the amount of water available for irrigation, is located
2 miles above Clemons, Mont., and half a mile above the head works
of the reclamation project.

The only important tributary near the station is Falls Creek, which
enters one-half mile below. The drainage area is 110 square miles.

Measurements at this station are made from cable located just above
the gage and by wading. Owing to the fact that the gage is
located some 2 miles from the observer’s house observations were
not made every day. Interpolations made are believed to be fairly
accurate. The stream freezes over during the winter and no record
of gage heights is kept. The datum of the staff gage was lowered
1.0 foot on October 21, 1910, and all gage heights for the year were
consequently changed.
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Discharge measurements of Dearborn River near Clemons, Mont., in 1910.

Width. Areaof | Gage | Dis-

Date. Hydrographer. section. |height. | charge.

Sq.ft. Feet. | Sec.-ft.

Apr. 27 | Raymond Richards. ... ... .. . . e 2.08 427
May 27 <8 | 166 237
July 14 42 1.06 68
Aug. 28 4 .02 32
Oct. 11 37 .8 50
Nov. 22 4 .96 42

NoTE.—Measurement Apr. 27 made at footbridge below mouth of Falls Creek. Measured discharge
576 second-feet. Discharge of Falls Creek Apr. 27, 149 second-feet subtracted to give flow past gaging
station on Dearborn River. All other discharge measurements at this station were made by wading
above mouth of Falls Creek.

Daily gage height, in feet, of Dearborn River near Clemons, Mont., for 1910.
[Dr. O. A. Kenck, observer,]

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

Note.—Ice during January and February and after Dec. 20.

Daily discharge, in second-feet, of Dearborn River near Clemons, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov. | Dec,
119 235 206 97 50 31 58 50 49
121 241 195 97 49 32 58 50 46
123 247 185 91 50 34 58 50 43
131 252 174 90 52 34 57 50 43
139 372 162 89 54 34 56 50 43
147 492 159 86 56 34 56 50 40
155 412 159 84 28 36 56 50 38
163 333 158 83 36 37 56 50 38
174 358 156 82 43 56 51 38
185 383 156 78 42 42 53 52 37




62 SURFACE WATER SUPPLY, 1910, PART VI.

Daily discharge, in second-feet, of Dearborn River near Clemons, Mont., for 1910—Contd.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
81 334 156 74 40 44
84 215 286 153 72 38 47
89 230 275 150 70 38 58
88 241 264 148 68 36 74
89 260 780 147 68 36 91
90 275 486 150 68 36 115
91 290 191 153 66 35 108
92 305 192 153 64 34 100
93 320 194 153 63 34 98
94 335 195 158 62 34 95
95 350 192 162 61 33 94
96 365 188 145 60 32 93
97 380 194 128 58 32 91
98 395 200 123 58 32 89
100 410 205 118 56 32 86
102 425 216 113 55 32 84
104 436 228 108 52 32 84
107 380 213 104 50 31 8
110 324 198 100 52 31 84
113 280 207 98 53 31 84
116 [........ 216 |....on.. 52 k-7 I PR

NotEe.—These discharges are based on a rating curve well defined between 20 and 520 second-feet. Dis-
charges interpolated for days on which gage heights were not read.

Monthly discharge of Dearborn River near Clemons, Mont., for 1910.

Discharge in second-feet. Run-off.
Month. per | Depthin Py
5 . inches on 'otalin *
Maximum. | Minimum. | Mean. s%lui]szre drainage | acre-feet,
area.
0.545 0.63 3,690
591 .62 3,610
796 .92 5, C.
2.39 2.67 |, 15,600 | C.
2.57 2.96 17,400 | A.
1.35 1.51 8,810 | A.
633 .73 4, A.
343 .40 2,320 | A.
624 .70 4 A.
466 .54 3,150 | A.
474 .63 3,100 | A.
.335 .39 2,260 | C.
926 12.60 73,700

¢ Discharge estimated Jan. 1 to Mar. 5 and Dec. 20 to 30.
Note.—The means for January and February are only approximate.

FALLS CREEK NEAR CLEMONS, MONT.

This station, which is located 11 miles above Clemons, Mont., and
500 feet above the mouth of the creek, was established May 4, 1908,
to obtain data for use in connection with water-power and irrigation
development.

Falls Creek has a large fall above the gaging station and affords
opportunities for water-power development. No water is diverted
from this stream, its entire flow reaching Dearborn River.
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No records are kept during the winter, as the gage heights
are affected by ice. The datum of the staff gage has remained
unchanged.

Measurements are made by wading or from a recently constructed
cable. Observations are fragmentary on account of the great distance
the observer lives from the gage. Interpolations made are believed
to be fairly accurate.

Discharge measurements of Falls Creek near Clemons, Mont., in 1910.

Date. Hydrographer. Width. s%(l;‘i?ogf rore, | chage.

37 1.38 91
20 .91 3]
14 .73 18
21 .90 25
16 .81 18

NoTE.—All measurements were made by wading.

Daily gage height, in feet, of Falls Creek near Clemons, Mont., for 1910.

[Dr. O. A. Xenck, observer.]

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

NoTE.—Ice during January, February, and Dec. 20 to 30.
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Daily discharge, in second-feet, of Falls Creek near Clemons, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
91 71 36 22 18 33 22 21
91 69 36 22 18 33 22 21
92 67 35 22 18 33 22 21
92 62 34 21 18 33 23 20
128 57 34 20 18 32 23 20
164 57 34 20 18 32 22 20
136 55 34 20 18 32 22 20
109 55 34 20 19 32 22 20
130 55 33 20 20 32 22 20
152 55 32 20" 22 32 22 20
130 57 31 20 22 32 22 20
109 56 31 20 23 31 22 19
106 55 30 19 24 31 21 19
103 54 28 19 24 31 21 19

91 52 27 19 25 31 21 19

82 52 27 19 28

74 53 26 18 34

74 53 26 18 41

74 52 26 18 41

74 54 26 18 41

74 55 26 18 38

73 50 26 17 35

74 45 26 17 38

76 4 26 17 42

7 43 25 17 40

82 42 24 17 37

87 40 23 17 36

79 38 22 17 35

71 37 22 17 34

72 36 22 17 34

3 PO 22 17 [ oeoeeen

Note.—These discharges are based on a well-defined rating curve. Discharges interpolated on days
when gage was not read.

Monthly discharge of Falls Creek near Clemons, Mont., for 1910.

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

Maximum. | Minimum. | Mean, | crefeet).

RF: 15T a25 1,540

February . . a25 1,390
March. a 36.6 2,250 | C.
April 99.0 5,890 | C.
ay. 164 71 9.9 5,840 | B.
June. 71 36 52.3 3,110 | B.
July... 36 22 28.5 1,750 { B.
August.. 22 17 18.8 1,160 | B.
September. 41 18 28.6 1,700 | B.
October. .. 33 21 27.7 1,700 | B.
November. 23 21 21.7 1,290 | B.
December. ... e b2 I P, ¢19.5 1,200 | C.

VTR Y P RN U, 39.8 28,800

a Discharge estimated Jan. 1 to Mar. 5 and Deec. 20 to 31.
NortE.—The means for January and February are only approximate.

SUN RIVER BASIN.
DESCRIPTION.

Sun River rises on the eastern slope of the Rocky Mountains in
northwestern Montana, flows southward for about 60 miles, then,
turning abruptly, flows eastward through a canyon, emerging on a
level plain, through which it runs for 75 miles to its junction with
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the Missouri at Great Falls. The area of the drainage basin is about
2,240 square miles.

South Fork and Willow Creek, its only important tributaries, rise
in the mountains and are perenmal streams. The others are small
intermittent streams whose drainage areas lie entirely within the
plains region. _

The valley of Sun River proper is 1 to 3 miles wide and the river
flows 5 to 25 feet below its general surface. Steeply sloping bluffs,
about 300 feet high, border this valley, and between these bluffs
and the adjoining river valley are comparatively smooth bench
lands. The highest peak in the mountains stands about 8,900
feet above sea level; the altitude of the river at the canyon where
it leaves the mountains is 4,450 feet; at its mouth it is 3,300 feet
above sea level.

The mountainous part of the basin is included in the Lewis and
Clark National Forest and is heavily timbered. The plains section
is treeless except for a few willows and cottonwoods along the
streams.

The mean annual rainfall ranges from 12 inches in the plains
region to about 45 inches in the mountainous sections. The heaviest
rainfall occurs during the month of June, but the regular June floods
are caused by the melting snow in the mountains. During the
greater part of the winter season all the streams are frozen over.

Much of the land in the valley has been irrigated, and the ordi-
nary summer flow of the stream is practically all utilized. The
United States Reclamation Service has started construction on an
irrigation project that will store the flood water of Sun River and
its tributaries and carry it to the higher bench lands at the north of
the valley, where 260,000 acres of irrigable land can be reclaimed.
A number of reservoir sites have been selected, the largest being the -
Warm Springs reservoir, with a capacity of 156,800 acre-feet.  The
other reservoirs are the Willow Creek, with a capacity of 84,320
acre-feet; the Pishkun, with a capacity of 45,747 acre-feet; and the
Benton Lake, with a capacity of 140,200 acre-feet.

Natural power opportunities are good, as Sun River has a mini-
mum flow at the point where it leaves the mountains of 150 second-
feet and a fall of about 40 feet to the mile.

NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

This station, which is situated below the head of the Kilraven
ditch, near Christian’s ranch, 12 miles northwest of Augusta and
21 miles southwest of Chouteau, Mont., was established October 31,
1903, to determine the amount of water available for storage and
irrigation.
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The only important tributaries are Willow Creek and the South
Fork of Sun River, both of which enter several miles below the
gaging station. Very little water is diverted above the station,
but below nearly all of the valley land is irrigated from this stream.

The datum of the chain gage has not been changed since the
station was established. Conditions for obtaining accurate dis-
charge data are excellent except during the winter months, when
the discharge is affected by ice.

Measurements are made from a cable.

Discharge measurement of North Fork of Sun River near Augusta, Mont., in 1910.

Areaof | Gage | Dis-

Date. Hydrographer. Width. section. |height. | charge.

Feet. Sq. ft. Feet. | Sec.-ft.

Apr. 29 | Raymond Richards. 145 720 3.97 3,360
May 25 do .. 150 750 4.08 3,750
July 12 149 340 1.4 749
Aug.26a 108 216 .64 270
Oct. 15 135 237 .85 325
Nov.20e 106 124 .9 354

e Made by wading.

Daily gage height, in feet, of North Fork of Sun River near Augusia, Mont., for 1910.

[J. R. King, jr., observer.}

Day. Mar. | Apr. | May. | June. | July. Aug. | Sept. | Oct. Nov. | Dee
1.2 3.2 3.7 2.2 1.0 0.7 0.6 0.8 0.8
1.2 3.6 3.5 2.2 10 7 .6 .8 .8
11 3.8 3.2 2.2 L0 .6 .7 .8 .8
1.2 4.1 2.8 2.4 Lo .6 W7 .8 .8
1.2 4.4 3.1 2.4 1.0 .6 W7 .9 .8
1.3 4.6 3.2 2.3 L0 7 .7 .9 .8
1.6 4.9 3.1 2.3 1.0 W7 .7 .9 .8
L7 5.1 2.9 2.3 1.0 7 .7 .9 .8
19 4.8 2.7 2.3 .9 .7 .8 1.1 .8
2.3 4.6 2.8 2.1 .9 .7 .8 .9 .8
........ 2.5 4.4 3.0 1.8 .8 .7 .8 .9
........ 2.5 3.9 2.9 15 .8 W7 .8 10|
.9 2.5 3.6 2.9 1.5 .7 .6 .8 1.0
.9 2.4 3.5 2.9 1.4 W7 .6 .8 .9
.9 2.4 3.4 2.8 L3 .7 .6 .8 .9
1.0 2.4 3.1 2.8 1.3 .7 .G .8 .9 .8
1.1 2.6 3.1 2.8 1.2 .7 .6 .8 I I
1.1 2.8 3.2 2.8 1.2 .7 .6 .8 15! 1N O,
1.2 3.1 3.2 2.8 1.2 7 .6 .8 .9 W7
1.6 3.2 3.1 2.6 1.2 .7 .6 .8 I8¢ 28 PR
1.8 3.1 3.2 2.5 1.2 .7 .6 .8
2.1 3.1 3.2 2.5 1.2 .7 .6 .8
2.2 3.2 3.2 2.4 1.2 .7 .6 .8
1.8 3.4 3.4 2.3 1.2 .7 .6 .8
L7 3.6 4.1 2.3 1.2 .7 .6 .8
1.7 4.1 4.2 2.4 1.1 .7 .6 1.5 [ N PO,
1.7 4.5 4.0 2.3 L1 W7 .6 L1 .8 1.1
1.6 4.6 3.4 2.3 1.1 .7 .6 .8 [2: 3 P,
1.5 4.0 3.2 2.3 1.1 7 .6 .8 .8 1.0
1.3 3.6 3.3 lioeeenen L1 W7 .6 .8 I 1) PO
L2 3.4 ........ 11 R IO Bl 1.0

NortE.—Ice January 1 to about March 12 and from about December 22 to 31.
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Daily discharge, in second-feet, of North Fork of Sun River near Augusta, Mont., for 1910.

Day. Mar. Apr. | May. | June. | July. | A

=

g. | Sept. | Oct..| Nov. { Dec.

2,470 | 3,110 | 1,350
2,980 | 2,850 | 1,350
3,240 | 2,470 | 1,350
3640 | 1,900 | 1,
4,060 { 2,350 | 1,550

4,340 | 2,470 | 1,450
4760 { 2,350 | 1,450
5040 | 2,110 | 1,450
4620 | 1,880 1,450
4340 | 1,090 | 1,250

4,060 | 2,230 980 315 275 315 355 305
3,370 | 2,110 735 315 275 315 400 295
2,980 1 2,110 735 275 240 315 400 285

275 240 316 315
275 240 315 315
- 240 275 3156 315
240 276 315 315
240 205 355 315

:

§E3583 83885

"g\:

1450 | 10| 25| 240| 315
780 | 1,550 | 450 | 275|240

'500 | 10450 | 450 | 275 | 240

'720 | 1450|450 | 275 240

470 | 1,450 | 450 | 25| 240

590 | 1,400 | 450 | 275| 240

720 | 40| 25,0,

Notk.—These discharges are based on a rating curve that is fairly well defined between 200 and 4,000
second-feet. Discharges interpolated on days in December with missing gage heights.

Monthly discharge of North Fork of Sun River near Augusta, Mont., for 1910.

Discharge in second-feet. Runoft [, .00
Month. (totaion Acer
Maximum. | Minimum. | Mean. | 3cre-feet).

a 400 24,600

a 579 35,600 | C
1,900 | 113,000 | A.
3190 | 196,000 | A.
1,060 | 116,000 | A
1 51,100 | A
315 19,400 | B.
250 14,90 | B.
320 19,700 | B.

a Discharge estimated Jan. 1 to Mar. 12 and Dec. 22 to 31.
Note.—The means for January and February are only approximate.

SUN RIVER AT SUN RIVER, MONT.

This station, which is located at the highway bridge over Sun
River, Mont., was established July 31, 1905, to obtain data for use
in connection with irrigation projects. The records at this station
do not show the total run-off from the drainage area above it, as
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practically the entire valley above is irrigated from this stream.
The greater part of the ordinary summer flow is utilized for irrigation.
The principal tributaries are all above the station, South Fork of Sun
River, Willow Creek, and Simms Creek being the most important.

The gage is a staff nailed securely to piling on the left bank just
above the bridge.

The gage datum has not been changed since the station was estab-
lished. - The discharge is affected at times during the winter by ice.
The gaging section at the bridge has been very poor since the high
water of 1907, but good low-water measurements can be made by
wading.

Discharge measurements of Sun River at Sun River, Mont., in 1910.

Areaof | Gage | Dis-

Date. Hydrographer. Width. section. | height. | charge.
Feet. | Sec~ft.
Apr. 30 6.27 | 3,450
June 6 4.85 1,900
July 9 3.49 | 1,020
Aug. 11 1.80 194
Sept.3a 2.38 309
Nov. 26 2.80 571

a Made by wading 200 feet above gage.
Daily gage height, in feet, of Sun River at Sun River, Mont., for 1910.
[R. A. Lange, observer.]

Day. Mar. | Apr. | May. | June, | July. | Aug. | Sept. Oct. Nov.| Dec.
3.1 5.8 5.5 3.8 1.3 1.6 2.6 3.0 2.75

3.15 5.5 5.4 4.0 1.0 1.8 2.45 3.1 2.8

3.15 5.3 5.06 3.9 1.0 1.9 2.4 3.1 2.8

3.1 5.0 5.0 4.2 1.0 2.4 2.5 3.0 2.8

3.05 5.0 5.0 4.0 1.0 2.35 2.5 2.95 2.7

3.1 5.5 5.0 3.9 1.0 2.3 2.6 2.9 2.7
3.2 5.9 4.9 3.85 10 2.15 2.75 2.85 2.85

3.3 6.9 4.9 3.75 1.0 2.1 2.7 2.8 2.8

3.5 7.0 4.6 3.5 1.0 2.2 2.75 2.75 2.8

3.8 7.0 4.5 3.3 1.5 2.15 2.75 2.75 2.8

4,25 7.1 4.5 2.9 1.8 2.15 2.7 2.8 2.8

4.3 6.6 4.5 2.7 1.3 2.3 2.756 3.0 2.8

5.0 6.5 4.95 2.8 1.2 2.4 2.75 3.0 2.8

5.0 6.2 4.8 2.85 1.056 2.25 2.75 3.1 2.8

4.75 6.2 4.9 2.8 10 2.15 2.7 3.1 2.8

3.8 4.36 6.15 4.9 2.8 1.0 2.4 2.8 3.0 2.8
3.8 4.1 6.0 4.6 2.8 .95 2.35 2.8 3.0 2.65

3.65 4.75 6.0 4.55 27 .9 2.4 2.8 3.05 2.6

3.6 5.0 6.0 4.55 2.65 1.0 2.3 2.8 2.8 2.6

3.65 5.05 5.5 4.5 2.5 1.5 2.4 2.85 2.8 2.7
3.65 5.7 5.2 4.5 2.0 1.0 2.4 2.86 2.8 2.65

3.9 5.55 5.2 4.5 2.0 1.0 2.55 2.95 2.75 2.6
4.0 5.45 5.6 4.5 2.0 1.0 2.55 2.7 2.65 2,65
4.2 5.45 5.8 4.3 2.0 1.0 2.5 2.65 3.0 2.75

3.9 6.2 6.2 4.7 2.0 1.2 2.5 2.65 2.85 2.8
3.5 | 6.8 65 | 477 19 | 115| 255| 28| 28 2.85
3.3 6.8 7.0 4.0 1.9 1.15 2.55 3.0 2.8 2.85

3.3 6.9 6.75 3.9 1.8 1.15 2.55 3.0 2.8 2.8

3.25 6.7 6.2 3.8 1.8 1.1 2.6 2.45 2.8 2.9

3.2 6.3 6.0 1.8 1.0 2.66 3.0 2.8 2.9
3.1 ..., 5.8 [........ 1.65 L5 |........ 31 ... 2.85

Note.—Ice probable during January, February, and first part of March.
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Daily discharge, in second-feet, of Sun River at Sun River, Mont., for 191v.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
2,940 | 2,610 | 1,100 130 160 410 610 485
2,610 | 2,500 | 1,240 100 180 355 660 510
2,390 | 2,130 | 1,170 100 190 340 660 510
2,080 | 2,080 | 1,380 100 340 370 610 510
2,080 | 2,080 | 1,240 100 325 370 585 460
2,610 | 2,080 | 1,170 100 310 410 560 460
3,050 | 1,980 | 1,140 100 265 485 535 535
4,320 | 1,980 | 1,060 100 250 460 510 510
4,460 | 1,710 900 100 280 485 485 510
4,460 | 1,620 780 150 265 485 485 510
4,600 | 1,620 560 180 460 510 510
1,460 | 3,920°| 1,620 460 130 310 485 610 510
2,080 | 3,790 | 2,030 510 120 340 485 610 510
2,080 | 3,410 | 1,890 535 115 295 485 660 510
1,840 | 3,410 | 1,980 510 100 265 460 660 510
1,500 { 3,350 | 1,980 510 100 510 610 510
1,310 | 3,170 | 1,710 510 105 325 510 610 435
1,840 | 3,170 | 1,660 460 100 340 510 635 410
©2,080 | 3,170 | 1,660 435 100 310 510 510 410
2,130 | 2,610 | 1,620 370 150 340 535 510 460
2,830 | 2,280 | 1,620 220 110 340 535 510 435
2,660 | 2,280 | 1,620 220 110 390 585 485 410
2,560 | 2,720 | 1,620 220 110 390 460 435 435
2,560 | 2,940 | 1,460 220 110 370 435 610 485
3,410 | 3,410 | 1,800 220 120 370 435 535 510
4,180 | 3,790 | 1,800 200 115 390 535 510 535
4,180 | 4,460 | 1,240 200 115 390 610 510 535
4,320 | 4,120 | 1,170 180 115 390 610 510 510
4,050 | 3,410 | 1,100 180 110 410 355 510 560
3,530 | 3,170 | 1,100 180 110 435 610 510 560
........ 2,040 |........ 165 150 [........ 660 1........ 535

" I‘%OTE.—These discharges are based on a rating curve that is well defined between 100 and 4,000 second-
eet.
Monthly discharge of Sun River at Sun River, Mont., for 1910.

Discharge in second-feet.
Run-off Accu-
Month. (total in racy.
Maximum. | Minimum. | Mean, | 2¢refeet).
........................ a 600 37,000
........................ a 550 30, 500
1,380 660 5979 60,200 | C.
4,320 635 1,980 118,000 | A.
4,600 2,080 3,260 200,000 | A.
2,610 1,100 1,770 105,000 | A.
1,380 165 589 36,200 | B.
180 100 115 7,070 | B.
435 160 319 19,000 | B.
6 340 482 29,600 | B.
660 435 558 33,200 | B.
560 410 493 30,300 | B.
........................ 974 706,000
@ Discharge estimated, Jan. 1 to Feb. 28. b Mean of 19 days taken as mean for month.

NoTE.—The means for January and February are only approximate.
WILLOW CREEK NEAR AUGUSTA, MONT.

Willow Creek rises on the eastern slopes of the Rocky Mountains
in the northwestern part of Lewis and Clark County, Mont., and
flows in a general northeasterly direction to its junction with North
Fork of Sun River.

The gaging station, which is located at Jordan’s ranch, just below
the mouth of Little Willow Creek, about 7 miles northwest of Augusta,
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Mont., was established June 8, 1905, to obtain run-off data for use in
connection with the Sun River irrigation project. Willow Creek
dam, work on which has been begun, will provide a reservoir with a
capacity of 84,320 acre-feet.

Much of the valley land above the station is irrigated, the water
being taken from this stream.

Conditions for obtaining accurate discharge data are excellent.
No ice forms at this station as a large spring enters the creek just
above the gage. A standard chain gage is located on the right
bank, near the observer’s footbridge. Measurements are made by
wading at any convenient section. The datum of the gage has not
been changed.

Discharge measurements of Willow Creek near Augusta, Mont., in 1910.

Ar .
Date. Hydrographer. Width. secggagt. h‘é}i:%et. ch]grlze.

Feet. Sq. ft. Feet. | Sec. jt.
22 31 . 4l

ﬁgr. 29 | Raymond Richards...........oooiiiiiiiiiimieiainnnnnnna.. 1.73
y ..

26 |..... [ [0 SO 17 11 1.10 16
July 12| J. C. Beebe........... 8 1.6 .48 1.8
Aug. 26 | M. E. McChristie..... R 2.5 .4 .45 a.8
Oct. 15| B. E. Jones.......... . 17 5.8 .74 4.8
Nov. 20 | J. C. Beebe.ce et ie e cae e eaiacaeaaaan 12 8.1 .87 7.4

e Estimated.
Note.—Discharge measurements made by wading at various sections.

Daily gage height, in feet, of Willow Creek near Augusta, Mont., for 1910,
[Elizabeth Ireland, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.12| 1.32| 0.95| 1.35| 1.53| 0.90| 0.55| 0.40( 0.50 ( 0.75( 0.80 | 0.78

1,12y L10| 4.75( 1.35| 1.55 .90 .55 .40 .50 75 .80 78

110} 110 5.8 | 1.385) 1.55] .95 .55 .40 .50 75| .80 78

L12| 1.08| 3.60f 1.35| 1.30 .95 .55 .40 .50 75 .80 78

1.05] 108 2.70 1.30| 1.30 .90 .50 .40 .50 75 .80 78

1.00 .98 205 1.30| 1.30 .90 .50 .40 .50 .75 .80 .79

1.00f 1Lo0| 1.75]| 1.35| 1..30 .90 .50 .40 .50 .75 .80 .79

1.00( 1.00| 1.60| 1.35| 1.30| .9 | .50| .40} .50| .75{ .80 .79

1.00) .98) 1.45} 1.35) 1.25| .90 .50 .45} .50} .75 .80| .78

100} Lo00| 1L30| 1.55| 1.35| .85 | .50| .45 .50 75 .80 .78

B 1.00( Loo| 1.45{ 1.55| 1L.30 .70 .50 .45 .50 .75 .80 (. .75
120 el .98] 1.00| 1.65| 1.55] 1.30 .65 .50 .40 .50 .75 .80 W77
L .95] 1.00| 1.45( 1.65{ 1.25 .70 .50 .45 .55 .75 .80 77
4.l .95 .92 1.55| 1.45| L.20 .70 .50 .45 .60 .75 .85 .80
.92 .92 1.45| 1.45] 1.20 .70 .50 ). .45 .60 .75 .85 .80

.92| 1.35| L5 L.20| .70| .50) .45| .60, .75| .85| .80

.95 1.30| 1.50| 1.20 .70 .25 .45 .60 .75 .85 .80

.95 1.45| 1.50| L15 .65 .35 .40 .60 .85 .85 .80

.95| 1.45| L.55| 1.15| .e5| .35 .40} .60/ .85| .85| .80

.95 1.45) 165} 1.15| .657 .40| .45} .60} .85| .83} .80

921 1.65] 1701 1.15 .65 .40 .45 .60 .85 .90 .80

.90| 1.65| 1.55| 1.15| .65| .40| .45| .70| .8 | .85 .80

.90 | 1.65{ 1.55| 1.156| .65| .40} .45| .70f .80 | .90 .80

90| 155} 1.65| 1.10 .60 .40 .45 .70 .80 .90 .80

.90 | 1.25) 1.65| 1.05 .60 .35 .45 .70 .80 .85 .80

90| 1.4 1.60 | 1.10 .60 .40 .45 .70 .80 Nk

.90 | 1.35| L70{ 1.10 .60 .40 .45 .70 .80 W77

.90 125| 1.72| 1L.05| .55| .40} .45| .75| .8 77

J 135 l.e0| 1.05 .55 .40 .45 .75 .80 .75

1.35| 1.55| 1.05 .55 .40 .45 .75 .80 .75

1.30 |....... 1.00 |....... .40 [ 3 PO .80 ). 72
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Daily discharge, in secondfeet, of Willow Creek near Augusta, Mont., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | Jdly. | Aug. | Sept. | Oct. | Nov. | Dec.
23 10 24 32 8.8 2.4 0.8 1.7 5.6 6.5 6.1
14 203 24 32 8.8 2.4 .8 1.7 5.6 6.5 6.1
14 275 24 32| 10 2.4 .8 1.7 5.6 6.5 6.1
13 135 24 2| 10 2.4 .8 1.7 5.6 6.5 6.1
13 86 22 22 8.8 1.7 .8 1.7 5.6 6.5 6.1
11 55 22 22 8.8 1.7 .8 1.7 5.6 6.5 6.3
11 42 24 22 8.8 1.7 .8 1.7 5.6 6.5 6.3
11 35 24 22 8.8 1.7 .8 1.7 5.6 6.5 6.3
11 28 24 20 8.8 1.7 1.2 1.7 5.6 6.5 6.1
11 22 32 24 7.7 1.7 1.2 1.7 5.6 6.5 6.1
11 28 32 22 4.6 1.7 1.2 L7 5.6 6.5 5.6
11 38 32 22 3.8 1.7 .8 1.7 5.6 6.5 5.9
11 28 38 20 4.6 1.7 1.2 . 2.4 5. 6. 6.5 5.9

9.3 32 28 18 4.6 L7 1.2 3 5.6 7.6 6.5
9.3 28 28 18 4.6 1.7 1.2 3 5.6 7.6 6.5
9.3 24 30 18 4.6 1.7 1.2 3 5.6 7.6 6.5
10 22 30 18 4.6 .0 1.2 3 5.6 7.6 6.5
10 28 30 16 3.8 .5 .8 3 7.6 7.6 6.5
10 28 32 16 3.8 .5 .8 3 7.6 7.6 6.5
10 28 38 16 3.8 .8 1.2 3 7.6 8.3 6.5
9.3 32 40 16 3.8 .8 1.2 3 7.6 8.8 6.5
8.8 38 32 16 3.8 .8 1.2 4.6 6.5 7.6 6.5
8.8 38 32 16 3.8 .8 1.2 4.6 6.5 8.8 6.5
8.8 32 38 14 3 .8 1.2 4.6 6.5 8.8 6.5
8.8 20 38 13 3 .5 1.2 4.6 6.5 7.6 6.5
8.8 26 35 14 3 .8 1.2 4.6 6.5 7.0 59
8.8 24 40 14 3 .8 1.2 4.6 6.5 6.1 5.9
8.8 20 41 13 2.4 .8 1.2 5.6 6.5 6.1 5.9
24 35 13 2.4 .8 1.2 5.6 6.5 6.1 5.6

24 32 13 2.4 .8 1.2 5.6 6.5 6.1 5.2

22 |eeenaas 11 |....... .8 1.2]....... 6.5 . ..... 5.0

No1E.—These discharges are based on a rating curve that is well defined below 42 second-feet.

Monthly discharge of Willow Creek near Augusta, Mont., for 1910.

L ]
Di i -feet. .
ischarge in second-feet. Run-off |,. -
Month. (fotalin 00
Maximum. | Minimum. | Mean. dere-feet).
22 . 9.3 12.5 769 | A.
23 8.8 10.8 600 | A.
275 10 47.6 2,930 | B.
41 22 30.8 1,830 | A.
32 11 18.9 1,160 | A.
10 2.4 5.42 323 | A.
2.4 0 1.30 80 | B.
1.2 .8 1.06 65 | B.
5.6 1.7 3.04 181 | B.
7.6 5.6 6.15 378 | B.
8.8 6.1 7.05 420 | B.
6.5 5.0 6.15 378 | B.
The Year. .. .uurr e taieaiaaaaaeaannnns 275 0 13.1 9,110

SOUTH FORK OF SUN RIVER AT AUGUSTA, MONT.

This station, which is located at the highway bridge on the road
from Augusta to Craig, Mont., about half a mile from Augusta, was
established December 2, 1904, to obtain data for use in connection
with theSun River irrigation project.

Water is diverted to irrigate the valley lands, both above and
below the stations. During dry seasons the entire summer flow is
utilized.
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The original gage was spiked to the cribwork of the right abut-
ment on the downstream side of the bridge. On April 17, 1907, a
new gage was established 100 yards above the bridge. This gage
is spiked to a tree on the left bank and is set at a different datum.
The new gage was used during 1907 and 1908. Records for 1909
and 1910 are referred to old gage. The gage heights are affected by
ice during the winter.

Measurements in high water may be made from the highway bridge;
in Jow water by wading.

Discharge measurements of South Fork of Sun River at Augusta, Mont., in 1910.

Area of | Gage Dis-

Date. Hydrographer. Width.| eotion. |height. | charge.

Feet, Sq. ft. Feet. ;Sec.-fé.8

ﬁpr. 26 | Raymond Richards 35 24 1.07

ay 241..... Q0. ciiiiieia R 4 16 .99 46

July 12¢| M. E. McChristie - 16 13 .69 12

Aug. 25 |..... [ 1 T 2.5 .6 .33 b1

Oct. 16¢| B. E. Jones.. .. 14 12 .90 29

Nov. 21a] J. C. Beebe.. ..ot 26 22 .92 36
aMade by wading below bridge. b Estimated.

Daily gage height, in feet, of South Fork of Sun River at Augusta, Mont., for 1910.
[Richard Auchard, observer.]

Day. Mar. Apr. | May. | June. | July. | Aug. | Sept. Oct. Nov. | Dec
11 1.2 0.8 0.4 0.4 0.5 1.0 1.0 1.0
L1 1.15 .8 .5 .4 .5 1.0 1.0 1.0
11 1.15 .8 .45 4 .5 1.0 1L0|e 1O
11 1.15 .8 .45 4 .5 1.0 1.0 1.0
1.1 1.1 .8 .45 3 .6 1.0 10 1.0
11 11 .8 .5 3 .6 1.0 1.0 .9
11 L1 .8 .5 3 .6 1.0 Lo .9
115 1.1 .8 .5 2 .6 1.0 1.0 .9
115 11 .7 .5 2 .6 .9 1.0 .9
Ll»| L1 7 .5 3 7 9 1.0 .9
I
1.2 1.1 7 .6 3 .7 9 L0 .9
12 1.1 7 7 3 .7 9 1.0 1.0
L2 1.1 .6 .5 3 W7 9 Lo 1.0
12 1.1 .5 .4 3 .75 9 .10 1.0
1.2 11 .4 .4 3 .75 9 10 1.0
L2 1.1 .4 .4 3 .75 9 Lo 1.0
12 11 .4 .4 3 .75 9 Lo 1.0
1.2 11 .4 .4 3 .75 9 1.0 1.0
12 1.1 .4 .3 3 .75 9 L0 1.0
12 1.1 .4 .3 3 .8 9 L0 1.0
. 115 11 .7 .3 3 .8 9 L0 L0
1.2 1.15 1.1 .7 .2 3 .85 9 Lo 1.0
1.2 115 L1 .7 .2 3 .9 9 1.0 1.0
1.2 1.1 1.0 .7 .2 3 .9 9 .9 1.0
1.15 1.1 1.0 .7 .2 3 .9 9 .9 1.0
115 L1 1.0 .7 .1 .3 .9 .9 .9 1.0
1.15 11 .9 .7 .1 .3 .9 1.0 1.0 1.0
115 1.1 .9 T -2 .3 .9 1.0 1.0 1.4
L1 1.1 .9 .6 .0 .3 .9 1.0 11 1.8
1.1 1.2 .8 .4 .0 .4 .9 1.0 2.0 2.1
L1 |....... I T PO .5 I P LO . ao... 2.4

NotTE.—Ice, Fan. 1 to Mar. 12. The river was partly frozen over Nov. 29 and 30. Probably ice affected
discharge to greater or less extent during December,
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Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
81 21 2 2 4.2 46 46 46
72| 21 42 2 4.2 46 46 46
72 21 3.1 2 4.2 46 46 46
72| 21 3.1 2 4.2 46| 46 46
63| 21 3.1 .8 7.7 46 46 46
63 21 4.2 .8 7.7 46 46 32
63 21 4.2 .8 7.7 46 46 32
63 21 4.2 .3 7.7 46 46 32
63 13 4.2 .3 7.7 32 46 32
63 13 4.2 .8 13 32 46 32
63 13 7.7 .8 13 32 46 32
63 13 13 .8 13 32 46 46
63 7.7 4.2 .8 13 32 46 46
63 42 2 .8 17 32 46 46
63 2 2 .8 17 32 46 46
63 2 2 .81 W7 32 46 )
63 2 2 .8 17 32 46 46
63 2 2 .8 17 32 46 46
63 2 .8 .8 17 32 46 46
63 2 .8 .81 21 32 46 46
63 13 .8 .8 21 32 46 46
63 13 .3 .81 26 32 46 46
63 13 .3 .8 32 32 46 46
46 13 .3 .8 32 32 32 46
46 13 .3 .8 32 32 32 46
46 13 .2 .8 32 32 32 46
32 13 .2 .8 32 46 46 46
32 13 0 .8 32 46 46 46
32 7.7 (1} .8 32 46 46 46
21 2 0 2 32 46 46 46
21 ... 4.2 2 eeeeene. 46 ........ 46

NoTE.—These discharges are based on a curve that is well defined between 5 and 70 second-feet. Dis-

charge estimated Nov. 29, 30, Dec. 28-31, because of ice conditions.

Monthly discharge of South Fork of Sun River at Auguste, Mont., for 1910.

Discharge in second-feet.
Run-off |, ..
Month. (totalin r;gy

Maximum, | Minimum. | “Mean, | 3cre-feet).
a 50 3,070
a 50 2,780

a77.9 4,790 | C.

71.4 4, A.

5.1 3,510 | A.

11.9 708 | B.

2. 57 158 | C.

1.00 6l | D.

17.8 1,060 | A.

37.9 2,330 | A.

4.6 2,650 | B.

43.3 2,660 | C.
38.8 28,000

a Discharge estimated Jan. 1 to Mar. 12 because of ice conditions.
NoTE.—The means for January and February are only approximate.

FORD CREEK NEAR AUGUSTA, MONT.

This station, which is located at the ranch of Joseph Ford, 16
miles west of Augusta, was established April 11, 1906, to obtain
run-off data for use in connection with the Sun River irrigation

project.
97746°—wsp 286—11——6
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Ford and Smith creeks unite and form the South Fork of Sun River.
Ford Creek has no tributaries. One small irrigation ditch diverts

water from the creek above the gage.

The current is swift and the gage heights are but little affected by
ice. Conditions of flow are changeable, requiring frequent measure-

ments to properly define the rating curve.

The datum of the staff gage, located on the right bank of the
stream near the observer’s house, has remained unchanged. All

measurements are made by wading.

Discharge measurements of Ford Creek near Augusta, Mont., in 1910.

: Area of | Gage | Dis-
Date. Hydrographer. Width. | cotion. height. | charge.

. Feet. Sq. 1t. Feet. | Sec.t
Apr. 28 | Raymond Richards..............oocooiiiiiiiiiiiiiiiia. 25 23.5 1.65 58
ay 27 {..... U [ . 24 20 1.49 37
July 14| J.C.Beebe................. 19 17 1.10 18
Aug. 27 | M. E. McChristie 17 14 .98 13
Oct. 16 | B.E. Jones.............. 16 16 1.03 13
Nov. 21| J. C. Beebe... - 15 15 1.08 12
Do..|..... L 1 N 15 15 106 10

Daily gage height, in feet, of Ford Creek near Augusta, Mont., for 1910.
[Joseph Ford, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. { June. { July. | Aug. | Sept Det. | Nov. | Dec.
105 1o5) 1.25| 1.55| 1.45( 1.20f 1L05| 1.06| 105 1.00| 1.05
1.05| 1.45| 1.25| 1.55| 1.45| 1.20| Lo5| 1.05] L05| 1.00| LO5
1,05 1.60( 1.25| 1.62( 1.45; 1.15| L05| 105 1.05( 1.00( 1.05
1.05| 1.65) 1.25| 1.62| L.45| 1.15| 105 1L05| 105 1.00] 1.05
1.05} 130 1.25) 162 1.45) 1.15]) 1.05) 1.05] 1.05] 1.00} 1.05
1.05| L15| 1.25| 162 1.35!( 1.15| 105/ 1.05| 1.05| 1.00| 1.05
1.05| 110 1.25) 1.62( 1.35| 1.15| 1.05| 1.05{ 1.05| 1.00| 1.05
1.05| 105| 1.25| 1.62( 1.35; 1.15| 1.05| 1.05| Lo05| 1.00| 1l.05
1.05| 1.05| 1.45| 1.55) 1.35] -1.156} 1.05| 1.05| 105 1.00| 1.05
1.05| 1.05| 1.45| 1.55] 1.35| 1.15| 1.05 .95 l1L.o5| 1.00| 1.05
1,057 1.05| 152 155 1.35 1.13 .95 .95 105 100 105
1.05| 105 1.45| L55| 1.35| L10 .95 951 1.05| 1.00| 1.05
1.05| 1.25| 1.45| 1.55} 1.35] 1.10 .95 95| 105 1.00| 105
.05 1.25| 1.45| 1.55| 1.35| 1.10 .95 .95 L05( 1.00]| 1.04
1.05| 1.25| 1.45| 1.55| 1.35| 1.10 .95 .95 1.05| 1.00} 1.04
. 1.05| 1.25} 1.45| L55| 1.35| 1.05 .95 L15( 1.o5{ 1.00( 1.04
. 1.05 | 1.25| 1.45| 1.55| 1.35}| 1.05 .95 1,201 1.00| 1.00| 1.04
. 1.05 | 1.25( 1.45[ 1.55] 1.35( 1.05 .95 1.05( 1.00| 1.00{ 1.05
1.05| 1.056| 1.25| 1.55| 1.56| 1.35| 105 951 1.05| 1.00| 1.00} 1.04
1.05} 1.75) 1.30] 1.55! 1.55| 1.35] 1.05 L9514 1.05) 1.00] 1.00) 1.05
1.05| 1.756) 1.35| 1.55| 1.55| 1..30| 1.05 .95 1151 1.00| 1.01| 1.04
1.05) 1.75( 1.45| 1.55| 1.55| 1.25| 1.05 .95 105 100 104} 1.04
1,056} 1751 1.45| 1,62 | 1.55; 1.25| 1.05 95| 1.05| Lo00| 1.05]| l.04
1,05 1.75| 140} 1.65| 1.52| 1.25| 1.05 951 1.05| 1.00| 1.05| 1.04
1.05| 1.75| 1.40| 1.65| 1.52 | 1.25| 1.05 95| ro5) 1.00) 1.05| 1,04
26 i 1.05) 175! 1,40 1.65! 1.45; 1.25| 1.05 .95 1.05) 100 1.07 1.05
b1 GO 1.056| L75| 1.40| 1.72| 1.45| 1.22| 1.05 95| 1057 1.00| 1.06| 1.04
28 i 1.05| L75| 1.35| 1.62| 1.45| 1.20| 1.05 951 105 1.00| 1.05| 1.04
P4 E 1,050 ...... 1.25| 1.65| 1l.45| 1.20| 1.05 .95 105 1,00 106 1.04
. 1.55| 1.45] 1.20| 1.05 951 1050 1.00| 1.08 1.04
....... 1.45).......] LOB 95 0....... Lo00.......] LO4

Nore.—Gage height distorted by ice Feb, 20 to 28 and Mar. 2 to 7.
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Daily discharge, in second-feet, of Ford Creck near Augusta, Mont., for 1910.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. } July. | Aug. | Sept. | Oct. | Nov. | Deec.
15 11 11 20 47 35 26 16 16 16| 11 11
15 11 11 20 47 35 26 16 16 16 11 11
15 11 11 20 55 34 25 16 16 16} 11 11
15 11 11 20 55 34 25 16 16 161 11 11
15 11 1 20 55 34 24 16 16 16f 11 11
15 11 11 20 55 32 24 16 16 16| 11 11
15 11 11 20 55 32 23 16 16 161 11 11
15 11 11 20 55 32 22 16 16 16 11 11
15 11 11 36 47 32 21 16 16 16 10 11
15 11 11 36 47 32 21 16 12 16| 10 11
15 11 11 43 47 32 20 12 12 16 | 10 11
15 11 11 36 47 31 18 12 12 16 10 11
15 11 20 36 47 31 18 12 12 16{ 10 11
15 11 20 36 47 31 18 12 12 16| 10 11
15 11 20 36 47 31 18 12 12 16| 10 1
15 11 20 36 47 31 16 12 22 16! 10 1
15 11 20 36 47 31 16 12 25 12) 10 11
13 11 20 36 47 30 16 12 16 121 10 11
11 11 20 47 47 30 16 12 16 12} 10 11
11 11 23 47 47 30 16 12 16 121 10 11
11 1 27 47 47 30 16 12 22 12 9.5 11
11 11 36 47 47 30 16 12 16 121 11 11
11 11 36 55 47 29 16 12 16 12| 11 1
11 11 31 43 29 16 12 16 12| 11 11
11 11 31 59 43 29 16 12 16 12| 11 11

31 59 36 29 16 12 16 12 11
31 68 36 29 16 12 6. 12 11 11
27 55 36 27 16 12 16 11 1

59 36 27 16 12 16 1} u 11
20 47 35 27 16 12 16 1t 12 11
20 |...oooe 35 ... 16 12 ..., .. 11

NoTE.—These discharges are based on rating curves apg}icable as follows: Jan. 1 to May 27 and Nov.
21 to Deec. 31, well defined between 10 and 80 second-feet; May 28 to July 13 and Oct. 17 to Nov. 20, indi-
rect method for shiftin, f channels. July 14 to Oct. 186, falrlv well deﬁned between 12 and 20 seoon& feet.
Discharges interpolated because of ice Feb. 20 to 28 and May 2t0 7

Monthly discharge of Ford Creek near Augusta, Mont., for 1910.

[Drainage area, 18 square miles.]

Discharge in second-feet. Run-off.
s Accu-
Month. Per i]ljl(el gg (')‘111 Run-off |racy.
Maximum. | Minimum. | Mean. square | ‘going (totalin
mile. a,reage acre-feet).
January..... ... 15 11 13.4 0.744 0.86 824 | B.
February 11 11 11.0 .611 .64 611 | B.
rch.. 36 11 19.5 1.08 1.24 1,200 | B.
April. 68 20 39.2 2.18 2.43 2,330 | A.
ay.. 55 35 46.1 2.56 2.95 2,830 | A.
June. 35 27 30.9 1.72 1.92 1,840 | B.
July.... 26 16 18.9 | 1.05 1.21 1,160 | B.
August. . 16 12 13.3 .739 .85 818 ! B.
September 25 12 15.9 .883 .99 946 | B.
October. ..... 16 11 13.9 L1772 .89 855 | B.
November. 12 9.5 10.6 . 589 . 631 | B,
December...........c...... 11 11 1.0 .611 .70 676 | B.
Theyear............. 68 9.5 20.3 1.13 15.34 14,700
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SMITH CREEK NEAR AUGUSTA, MONT.

This station, which is located 1 mile above J. W. Nixon’s ranch,
16 miles southwest of Augusta, Mont., was established April 14, 1906,
to obtain run-off data for use in connecticn with the Sun River
irrigation project.

The ordmary summer flow is practlcally all used for 1rr1gat10n,
but no water is diverted above the gaging station.

The gage is an inclined staff, fastened securely to a bowlder on
the left bank just above the ford.

Discharge measurements are made by wading.

Discharge measurements of Smith Creek near Augusta, Mont., in 1910.

Areaof | Gage | Dis-
Date. Hydrographer. Width.l gection. | height. | charge.
Feet. 8q.ft. Feel. | Sec.ft.
Apr. 33 29 0.86 56
May 28 21 .68 34
July 20 12 .46 14
Aug. 11 9 .38 10
Oct. 22 12 .48 14
Nov. 18 13 .50 13
19 14 .49 14

NoTE.—These measurements are made by wading at various sections.

Daily gage height, in feet, of Smith Creek near Augusta, Mont., for 1910.

[Mrs. J. W. Nixon, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.4 0.4 0.7 0.6 0.8 0.65| 0.5 0.4 0.5 0.5 0.5 0.5
.4 .4 .8 .6 .8 .65 .5 4 .45 .5 .5 .5
.4 .4 .75 .6 .8 .65 .5 .4 .45 .55 .5 .5
.4 .4 .75 .6 .8 .65 .5 .4 .45 .55 .5 .5
.4 .4 7 .6 .75 .65 .5 .4 .45 .55 .5 .5
.4 .4 .65 .65 .75 .65 .5 .4 .45 .55 .5 .5
.4 .4 .6 {® .65 .75 .65 .5 .4 .5 .55 .5 .5
.4 .35 .5 .7 .75 .65 .5 .4 .5 .55 .5 .5
.4 .4 .45 .7 .75 .65 .5 .4 .5 .5 .5 .5
.4 .4 .45 .7 .8 .65 .5 .4 .5 .5 .5 .5
.4 .4 .45 .75 .8 .65 .5 .4 .55 .5 .5 .5
.4 .4 .45 .8 .8 .65 .5 .4 .55 .5 .5 .5
-4 .4 .45 .8 .8 .6 .45 .4 .55 .5 .5 .5
.4 .4 .5 .75 .8 .6 .45 .4 .5 .5 .5 .5
.4 .4 .5 .8 .8 .6 .45 .4 .5 .5 .5 .5
.4 .4 .55 .8 .75 .6 .45 .4 .5 .5 .5 .45
.4 .4 N .8 .75 .55 .45 .4 .7 .5 .5 .45
.4 .4 .75 .8 .7 .55 .4 .4 .7 .5 .5 .45
.4 .4 .8 .8 7 .55 .4 .4 .65 .5 .5 .45
.4 .4 .9 .8 .7 .55 .4 .4 .65 .5 .5 .45
.4 .4 .9 85 .7 .55 .4 .4 .6 .5 .5 .45
.4 .4 .9 .85 .7 .55 .4 .4 .6 .5 .5 .45
.45 .4 .85 .85 7 .55 .4 .4 .6 .5 .5 .45
.45 .4 .85 .9 -7 .5 .4 .45 .6 .5 .5 .45
.45 .4 .75 .9 .7 .5 .4 .45 .6 .5 .5 .45
.45 .4 .75 .9 .7 .5 .4 .4 .55 .5 .5 .45
.4 .4 .7 .9 7 .5 .4 .4 .5 .5 .5 .45
.4 .4 -7 .85 7 .5 .4 .4 .5 .5 .5 .45
I S P .65 .85 .7 .5 .4 .4 .45 .5 .5 45
IY: S TR .6 .85 .7 .5 .4 .4 .45 .5 .5 .45
I S SO N P 65 )....... .4 [ PP I T . .45
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Daily discharge, in second-feet, of Smith Creek near Augusta, Mont., for 1910.

(ki

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. [ Nov. | Dec.
10 10 36 25 48 30 16 10 16 16 15 14
10 10 48 25 48 30 16 10 13 16 15 14
10 10 42 25 48 30 16 10 13 20 15 14
10 10 42 25 48 30 16 10 13 20 15 14
10 10 36 25 42 30 16 10 13 20 15 14
10 10 30 30 42 30 16 10 13 20 15 14
10 10 25 30 42 30 16 10 16 20 15 14
10 8 16 36 42 30 16 10 16 20 15 14
10 10 13 36 42 30 16 10 16 16 15 14
10 10 13 36 48 30 16 10 16 16 15 14
10 10 13 42 48 30 16 10 20 16 15 14
10 10 13 48 48 30 16 10 20 16 15 14
10 10 13 48 48 25 13 10 20 16 15 14
10 10 16 42 48 25 13 10 16 16 15 14
10 10 16 48 48 25 13 10 16 16 15 14
10 10 20 48 42 25 13 10 16 16 15 13
10 10 36 48 42 20 13 10 36 15 15 13
10 10 42 48 36 20 10 10 36 15 15 13
10 10 48 48 36 20 10 10 30 15 15 13
10 10 63 48 36 20 10 10 30 15 15 13
10 10 63 56 36 20 10 10 25 15 14 13
10 10 63 56 36 20 10 10 25 15 14 13
13 10 56 56 36 20 10 10 25 15 14 13
13 10 56 63 36 16 10 13 25 15 14 13
13 10 42 63 36 16 10 13 25 15 14 13
13 10 42 63 36 16 10 10 20 15 14 13
10 10 36 63 36 16 10 10 16 15 14 13
10 10 36 56 36 16 10 10 16 15 14 13
10 |....... 30 56 36 16 10 10 13 15 14 13
10]....... 25 56 36 16 10 10 13 15 14 13
10f....... 25 |ocenenn 30 {.o.... 10 16 |....... 150 0ue. 13

Nortg.—These discharges are based on rating curves applicable as follows: Jan. 1 to Oct. 16, curve well
defined; Oct. 17 to Nov. 20, indirect method for shifting channel; Nov. 21 to Dec. 31, rating curve poorly

defined,

Monthly discharge of Smith Creek near Augusta, Mont., for 1910.

[Drainage area, 26 square miles.]

Discharge in second-feet. Run-off.
Ac-
Month. Per Deﬁth in Totad | cu-
. - inches on ofalin (racy.
Maximum, | Minimum. | Mean. sl%lhaére drainage | acre-foet.
. area.
13 10 10.4 0. 400 0. 461 640 | B,
10 8 9.93 .382 . 398 551 | B,
63 13 34.0 1.31 1.51 2,090 | A.
63 25 45.0 1.73 1.93 2,680 | A,
48 30 41.0 1.58 1.82 2,520 | A.
30 16 23.7 .912 1.02 1,410 | A.
16 10 12.8 . 492 . 567 787 | A.
16 10 10.2 . 392 .452 627 | B.
36 13 19.6 .753 . 840 1,170 | A.
20 15 16.3 . 627 . 723 ,000 { B,
15 14 14.7 .566 . 632 875 | B.
14 13 13.5 .519 .598 B.
63 8 21 . 805 10. 95 15,200
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MARIAS RIVER BASIN.

DESCRIPTION.

The headwaters of Marias River rise on the eastern slope of the
main divide of the Rocky Mountains, at an elevation of over 8,000
feet above sea level, and flow eastward through a region of elevated
plains and prairies. Marias River proper is formed by the union of
Cutbank and Two Medicine rivers, which meet at the eastern bound-
ary of the Blackfeet Indian Reservation. From this junction to the
Missouri, which it enters 14 miles below Fort Benton, its length is
about 110 miles and its fall does not exceed 5 feet per mile. Its
principal tributaries are Willow and Cottonwood creeks, which enter
from the north, and Teton River, which comes in from the south.

The general altitude of this country is 3,000 to 4,000 feet above sea
level, the plains rising by gentle terraces toward the mountains to
elevations of about 5,000 feet. Grass is abundant and the region is
devoted to grazing. Considerable spruce and pine timber is found at
the headwaters in the mountains, but the remainder of the basin is
bare except for fringes and small groves along the streams.

The mean annual rainfall ranges from about 60 inches in the moun-
tains to 12 inches near the mouth of the river, the average for the
plains section being about 16 inches. The streams are icebound
from December until early in March, and this is the season of least
flow.

Irrigation has been practiced to a slight extent for a number of
years in the valleys of the tributaries, and three large irrigation
projects are now under construction. One is being constructed by
the United States Reclamation Service, and the other two under the
Carey Act. Altogether about 450,000 acres will be reclaimed. The
basin affords a number of excellent reservoir sites, which will be
utilized in storing the flood waters of the upper tributaries from
which the principal water supply for these projects will come.

The great fall and the abundant water supply of the upper tribu-
taries of Marias River also afford favorable conditions for water-power
development. )

Run-off records in this basin extend back to 1902. The wettest
year since that time was 1903 and the driest was 1905.

TWO MEDICINE RIVER AT FAMILY, MONT.

This station, which is located at the Holy Family Mission, 16 miles
southeast of Browning, Mont, and about 6 miles above the mouth
of Badger Creek, the nearest tributary, was established April, 1907,
to determine the amount of water available for irrigation.

The United States Reclamation Service has under consideration a
project which will use about 200 second-feet of water for irrigating



MISSOURI RIVER BASIN. 79

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. The only diversion from this stream at
present is that made by a ditch which supplies water for about 100
acres of land on the farm at the Holy Family Mission. It heads
about 2 miles above the gage. ,

A standard chain gage is located on the east bank of the stream
directly back of the mission buildings. High-water measurements
must be made from the old wagon bridge located about 3 miles above
the bridge. Wading measurements are made in low water at a
section near the gage.

The datum of the gage was lowered 0.95 foot July 21, 1908.

The results are good at this station, except during the winter
months, when they are affected by ice.

Discharge measurements of Two Medicine River at Family, Mont., in 1910.

) s Areaof | Gage | Dis-
Date. Hydrographer. Width. section. | height.| charge,
Feet. | Sec.-ft.
Apr. 23 3.40 964
Apr. 25 3.75 d,240
26 3.92 1 1,490
May 18 8.12 812
June 16 2.93 666
Aung. 4a 1.64 95
Sept.10¢a 1,70 120
Nov. 22 2.33 358
e Made by wading.
Daily gage height, in feet, of Two Medicine River at Family, Mont., for 1910.
[Otto Johnson, observer.}
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. Oct. Nov.
2.3 3.5 3.45 2.35 1.65| - L5 2.15 2.10
2.3 3.3 3.45 2.35 1.65 1.7 2.15 2.08
2.2 3.05 3.35 2.3 1.65 1.8 2.15 2.09
2.2 3.0 3.25 2.3 1.65 1.7 2.6 2.05
2.2 2.9 3.0 2.2 1.6 1.7 2.5 2.00
2.4 3.05 2.9 2.15 1.6 1.7 2.5 1.95
2.6 3.3 2.95 2.1 L6 1.7 2.5 1.90
2.6 3.65 3.1 2.05 1.6 1.7 2.85 2.00
3.0 3.95 2.95 2.05 1.6 17 2.75 2.23
3.6 4.0 2.9 2.0 1.6 1.7 2.78 2.75
3.6 3.9 2.9 2.0 1.6 1.85 2.7 2.80
3.5 3.8 3.0 2.0 1.55 1.81 2.6 2.68
3.7 3.6 3.05 1.9 1.55 1.8 2.5 2.50
3.3 3.45 3.0 1.9 1.56 L8 2.4 2.40
3.1 3.45 2.95 1.85 1.55 1.8 2.3 2.33
3.0 3.3 2.95 1.85 1.55 1.8 2.22 2.11
3.1 3.25 2.95 1.85 1.55 1.8 2.15 2.16
3.3 3.15 2.85 1.85 1.55 1.81 2.15 2.16
3.2 3.2 2.8 1.85 1.55|" 1.8 2.1 1.96
3.8 3.26 2.7 1.85 L5 1.8 2.05 1.90
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Daily gage height, in feet, of Two Medicine River at Family, Mont., for 1910—Contd.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
3.2 3.7 3.2 2.65 1.8 1.5 1.8 |.oo..... 2.00
3.6 3.6 3.1 2.6 1.8 1.5 1.85|........ 2.24
3.7 3.4 3.15 2.55 175 1.5 1.8 .
3.0 3.6 3.3 2. 45 1.7 1.6 1.8
2.9 3.9 3.5 2.4 1.7 1.5 1.9
2.8 3.9 3.7 2.35 1.7 1.5 1.9
2.6 4.3 3.65 2.3 1.7 1.5 1.9
2.5 4.3 3.55 2.35 1.7 1.5 1.9
2.6 4.0 3.5 2.35 L7 1.5 1.9
2.4 3.7 3.45 2.4 1.7 1.5 19
2.3 |eiaaan 3.45 |eoenennn 1.65 1.5 ....o..

Note.—Ice conditions Jan. 1 to about Mar, 19 and Nov. 27 to Dec. 31.

Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | July Aug. | Sept. | Oct. | Nov.
355 103 75 265 245
355 103 114 265 237
330 103 140 265 241
330 103 114 485 225
285 92 114 430 205
265 92 114 430 188
245 92 114 430 171
225 92 114 625 205
225 92 114 568 299
205 92 114 584 568
205 92 158 540 595
205 84 143 485 529
171 84 140 430 430
171 84 140 380 380
158 84 140 330 345
158 84 140 294 249
158 84 140 265 269
158 84 143 265 . 269
158 84 140 245 191
158 75 140 225 171
140 75 140
140 75 158
127 75 140
114 92 140
114 75 171
114 75 171
114 75 171
114 75 171
114 75 171
114 75 17
103 75 oot

NoTE.—These discharges are based on a rating curve well defined between 140 and 1,600 second-feet.

Discharges estimated Oct. 21 to 31.
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Monthly discharge of Two Medicine River at Family, Mont., for 1910.

[Drainage area, 368 square miles.]

Discharge in second-feet. Run-off.
: - Accu -
Honin- Maximum. | Minimum. | Mean. | s lilgl're 111)12 2181;?1 Totalin | ™Y
. . - | sduen drainage | acre-feet.
area.
January... ................ 0.204 0.24 4,610 | D.
February.........coeeaeen.. .204 .21 4,170 | D.
March... . 747 .86 16,900 | D.
April R 2.55 2.84 55,900 | A.
May 2.74 3.16 62,100 | A.
June 1.n 191 37,400 | A.
July..... 511 .59 11,600 | A.
August............. PO, . . 232 .27 5,250 | B.
September.................. .375 .42 8,210 | A.
October. .. .. 910 1.05 20,600 | B.
November. 793 .88 17,400 | A.
December. . 272 .31 6,150 | D.
The year. 938 12.74 250, 000

@ Discharge estimated because of ice Jan. 1 to Mar. 19 and Nov. 27 to Dec. 31.
NorteE.—The means for January, February, March, and December are only approximate.

BADGER CREEK NEAR FAMILY, MONT.

Badger Creek is tributary to Two Medicine Creek.

This station, which is located near the road crossing 4 miles east
of Family, Mont., was established April 20, 1907, to determine the
amount of water available for irrigation. The United States Recla-
mation Service proposes to divert the natural flow of the stream to .
irrigate land in the eastern part of the Blackfeet Indian Reservation
and north of Birch Creek.

The gage and bench marks were washed out in June, 1908, and a
new gage was established July 22, 1908, about 400 feet farther up-
stream and at a different datum. As the bench mark was destroyed,
the relation between the two gages could not be determined. The
gage was again washed out May 25, 1909, and was reset at a different
datum some 4 miles below the cable section_and just below the old
Piegan Mission crossing. High-water measurements are made from
a cable. Low-water measurements can be made by wading at the
cable section.

The stream at the gage flows in two channels at both medium and
low stages. At high stages there are several channels. High-water
measurements are, therefore, only fair. The low records, however,
are good.

No records of gage heights were obtained during January, Feb-
ruary, and first part of March, owing to lack of funds.
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Discharge measurements of Badger Creek near Family, Mont., in 1910.

. Area of | Gage Dis-
Date. Hydrographer. Width, section. | height. | charge.
Feet, | Sgq.ft. Feet. | Sec.-ft.
Apr. 23 57 166 4.64 466
25 60 188 5.02 702
May 20 58 170 4.73 486
June 15 57 151 4.43 319
Aug. 30| a0 e 73 115 3.80 142
[y 120 10 IR U T Y 90 83 3.88 154
Nov. 226] W, A Lamb. .. o ae e anas 78 81 4. 06 205
. e Made by wading above cable. b Made by wading above gage.
Daily gage height, in feet, of Badger Creek near Family, Mont., for 1910.
[Oliver J. Racine, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.80 4.62 4.85 3.80 3.88 3.95 4.08 4.32
3.90 4.65 4.72 3.80 3.90 3.98 4.00 4.40
3.80 4.60 4.65 3.80 3.92 3.98 4.00 4.28
3.80 4.58 4.52 3.80 3.92 4.10 4.00 4.48
3.88 4.75 4. 52 3.80 3.90 4.15 4.00 4.48
3.72 4.90 4.48 3.80 3.88 4.15 4.05 4.48
3.92 4.90 4,50 3.78 3.88 4.18 4.08 4. 50
3.88 4.92 4.55 3.78 3.85 4.18 410 4.52
3.98 5. 05 4.50 3.78 3.88 4.28 4.12 4.55
4.10 5.15 4.45 3.80 3.90 4.25 4.10 4.55
4.30 4.98 4.40 3 3.75 3.88 4.22 4.08 4.55
4. 50 4.92 4.42 3.98 3.75 3.88 4.18 4.05 4.60
4.52 4.9 4 42 3.95 3.75 3.88 4.15 4,05 4. 52
4. 50 4.85 4.42 3.92 3.75 3.88 4.12 4.08 4.05
4,52 4.85 4.42 4.05 3.80 3.88 4.08 4.05 4.02
4.28 4.75 4.42 3.92 3.75 3.88 4.08 4.05 4.00
4.40 4.68 4.42 3.92 3.756 3.88 3.90 4.00 3.95
4.38 4.82 4.30 3.92 3.75 3.88 3.92 ........ 3.92
4.58 4.80 4.28 3.88 3.75 3.88 3.921........ 3.95
4.90 4.72 4.30 3.98 3.78 3.88 3.921 ....... 3.98
4.70 4. 60 4.22 3.88 3.72 3.92 3.92 4.05 3.98
4.70 4.62 4.25 3.85 3.72 3.95 3.92 4.00 4.00
4.58 4.70 4.18 3.85 3.75 3.98 3.98 4.05 4.00
4.70 4.88 4.15 3.85 3.75 3.95 4.02 4,08 4.05
5. 00 5.00 4.18 3.95 3.82 3.95 4.38 4.10 4.08
5.00 4.95 3.82 3.80 3.95 4.28 4.12 4.08
5.18 4.90 3.85 3.75 3.95 4.22 4.18 4.10
5.15 4.78 |. 3.85 3.75 3.92 4.18 4.22 4.12
5.05 4.72 3.82 3.75 3.98 4.15 4.25 4.10
4.90 4.85 |. 3.80 3.82 3.95 4.12 4.28 4.12
........ 4.82 3.90 3.85 [.uueunn.. 410 |........ 4.18

Note.—Probably affected by ice during part of period Jan. 1 to Mar. 12 and Nov. 26 to Dec. 31.

Daily discharge, in second-feet, of Badger Creek near Family, Mont., for 1910.

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

141 429 577 210 4 156 171 203
160 447 490 210 141 160 178 182
141 417 447 208 4 164 178 182
141 406 374 203 141 164 208 182
156 510 374 24 14 160 224 182

127 612 354 195 141 156 224 195
164 612 363 195 138 156 233 203
156 627 390 187 138 150 233 208
178 727 363 182 138 156 268 214
208 810 340 208 141 160 277 208
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Daily discharge, in second-feet, of Badger Creek near Family, Mont., for 1910—Contd.

Day. Mar. | Apr..| May. | June. | July. | Aug. | Sept. | Oct. | Nov
672 316 164 132 156 246 203
627 325 178 132 156 233 195
612 325 171 132 156 224 195
575 325 164 132 156 214 203
575 325 195 141 156 203 196
410 325 164 132 156 203 195
465 325 164 132 156 160 182
556 275 164 132 156 164 187
542 268 156 132 156 164 188
490 275 178 138 156 164 190
417 246 156 127 164
429 277 150 127 171
477 233 150 132 178
598 224 150 132 171
687 233 171 145 171
650 230 145 4 171
612 225 150 132 171
527 220 150 132 164
490 215 145 132 178
577 215 141 145 171
8556 [ieeennn. 160 150 |o.eann.s

NoTE.—These discharges are based on a curve that is well defined between 100 and 850 second-feet.
Discharges June 26 to July 2 and Nov. I8 to 20 interpolated.

Monthly discharge of Badger Creek near Family, Mont., for 1910.

{Drainage area, 224 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthin | ‘};fy
. 3 inches on otal in :
Maximum. | Minimum. [ Mean. s%glsére drainage | acre-feet.
" area.
2100 0. 446 0.51 6,150 | D.
a75 .335 . 4,160 | D.
@162 .723 .83 9,960 | B.
381 1.70 1.90 22,700 | A.
553 2.47 2.85 34, A.
316 1.41 1.57 18,800 | A.
174 777 .90 10,700 | A.
136 . 607 .70 8, A.
162 723 81 9,640 | A,
212 . 946 1.09 13,000 | A.
199 . 888 99 11,800 | A.
e 175 .781 90 10,800 | D.
The year............. 835 [ceeuinnnnnnn 220 .982 13.40 175,000

@ Discharge estimated Jan. 1 to Mar. 12 and Nov. 26 to Dec. 31,
NoTe.—Means for January and February are only approximate.

b Estimated value.

CUTBANK CREEK AT CUTBANK, MONT.

This station, which is located half a mile southwest of Cutbank,
one-fourth mile below the Great Northern Railway bridge, and 12
miles above the mouth of Two Medicine, was established August 4,
1905, to obtain data for use in connection with irrigation projects
under consideration by the United States Reclamation Service.
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The intake of the Great Northern Railway’s pumping station is
located a hundred yards above 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.

The datum of the gage has not been changed since the station was
established. The records during the winter months are somewhat
affected by ice. The results taken as a whole can be considered as
good.

Measurements in high water are made from a cable. The chain
gage used at this station is located on the left bank about 100 yards
above the cable.

Discharge measurements of Cutbank Creek at Cutbank, Mont., in 1910.

Area of | Gage | Dis-
Date. Hydrographer. Width. section. | height. | charge.
Sq.1t. Feet. | Sec.ft.
1421 3.65 404
146 | 3.66 413
112 3.41 253
23 2.80 39
63 3.10 108
80 3.00 28
a Made by wading below cable.
b Creek frozen over. Thickness of ice at measuring section ranged from 0.2 to 0.5 foot.
Daily gage height, in feet, of Cutbank Creck at Cutbank, Moni., for 1919.
[Conrad Peters, observer.]
Day. Mar. Apr May. | June. | July. | Aug. | Sept. Oct. Nov. Dec.
3.2 3.7 3.8 3.3 2.9 2.8 3.05 3.25 3.2
3.2 3.6 3.8 3.3 2.9 2.9 3.15 3.2 3.3
3.2 3.6 3.75 3.3 2.9 2.9 3.35 3.2 3.4
3.2 3.5 3.7 3.3 2.9 2.9 3.4 3.15 3.4
3.2 3.5 3.6 3.3 2.9 2.9 3.4 3.15 3.3
........ 3.2 3.5 3.6 3.25 2.9 2.9 3.4 3.15 3.2
......... 3.2 3.5 3.6 3.2 2.8 2.9 3.4 3.1 3.2
. 9 3.2 3. 65 3.75 3.2 2.8 2.9 3.4 3.1 3.2
. 9 3.3 3.75 3.8 3.15 2.8 2.9 3.45 3.15 3.2
. 8 3.4 3.9 3.7 3.1 2.8 2.9 3.5 3.2 3.2
. 75 3.4 3.9 3.6 3.1 2.8 2.9 3.5 3.2 3.2
.7 3.45 3.8 3.6 3.1 2.8 2.9 3.45 3.1 3.2
.75 3.5 3.8 3.6 3.1 2.8 2.9 3.45 3.25 3.2
. 95 3.5 3.75 3.6 3.1 2.8 2.9 3.45 3.4 3.2
4.0 3.45 3.7 3.6 3.1 2.8 2.9 3.3 3.3 3.2
3.95 3.4 3.7 3.6 3.1 2.8 2.9 3.3 3.3 3.2
3.9 3.4 3.7 3.6 3.1 2.8 2.9 3.3 3.2 3.25
3.8 3.4 3.6 3.6 3.1 2.8 3.0 3.25 3.2 3.2
3.5 3.45 3.6 3.6 3.1 2.8 3.0 3.25 3.15 3.2
3.4 3.55 3.6 3.5 3.1 2.8 3.0 3.2 3.2 3.1
3.4 3.6 3.6 3.5 3.0 2.8 3.0 3.2 3.2 3.1
3.4 3.6 3.7 3.5 3.0 2.8 3.1 3.2 3.2 3.05
3.4 3.6 3.7 3.5 3.0 2.8 3.1 3.2 3.2 3.0
3.4 3.5 3.7 3.5 3.0 2.8 3.1 3.15 3.2 2.9,
3.4 3.5.1 37| 85 3.0 2.8 3.1 8.1 3.2 2.95
3.4 3.65 3.8 3.4 3.0 2.8 3.1 3.15 3.1 3.0
3.3 3.75 3.8 3.35 2.9 2.8 3.1 3.5 3.1 3.1
3.3 3.9 3.8 3.3 2.9 2.8 3.1 3.4 3.05 3.1
3.2 3.85 3.7. 34 2.9 2.8 3.1 3.35 3.1 3.2
3.2 3.8 3.7 3.4 2.9 2.8 3.1 3.3 3.2 3.2
3.2 [eeia... 3.7 |l 2.9 2.8 . ....... 3 2 F 3.2

Norr.—Ice probably existed Jan. 1 to about Mar. 7 and after Nov. 20.



MISSOURI RIVER BASIN. 85
Daily discharge, in second-feet, of Cutbank Creek at Cutbank, Mont., for 1910.
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
148 445 543 194 57 39 95 171
148 367 543 194 57 57 129 148
148 367 494 194 57 57 220 148
148 303 445 194 57 " 57 246 129
148 303 367 194 57 57 246 129
7PN P 148 303 367 171 57 57 246 129.
O P 148 303 367 148 39 57 246 110
B e 650 148 406 494 148 39 57 246 110
........................... 650 194 494 543 129 39 57 274 129
10 543 246 445 110 39 57 303 148
O S 494 246 650 367 110 39 57 303 148
120 i 445 274 543 367 110 39 57 274 110
B N 494 303 543 367 110 39 57 274 171
14l 71} 303 494 367 110 39 57 274 246
B 772 274 445 367 110 39 57 194 194
B 711 246 445 367 110 39 57 194 194
17 i 650 246 445 367 110 39 57 194 148
18, i 367 367 110 39 80 171 148
19 i 303 274 367 367 110 39 80 171 129
20, . e 246 335 367 303 110 39 80 148 |........
21 DU 246 367 367 303 80 39 80 148 . ...
2, 246 367 445 303 80 39 110 148 [........
b2 J 246 367 445 303 80 110 148 |........
. 246 303 445 303 80 39 110 129 (.. ...
2 Z 246 303 494 303 80 39 110 110 |........
26 e 246 406 543 246 80 39 110 129 |........
b7 S 194 494 543 220 57 39 110 303 |........
28 e 194 650 543 194 57 39 110 246 |........
. 148 596 246 57 39 110 220 |........
B0, et 148 543 445 246 57 39 110 104 .. .....
23 48l 445 [........ 57 39 | ... 194 1........
Nore.—These discharges are based on a well-defined curve between 30 and 1,400 second-feet.
Monthly discharge of Cutbank Creek at Cutbank, Mont., for 1910.
[Drainage area. 971 square miles.]
Discharge in second-feet. Run-off.
Month. Per i].l)l th in Total ?;cc;.
N ches on otal in -
Maximum. | Minimum. | Mean. S&?er drainage | acre-feet.
. area,
Jamuary. ... ..o iiieee e reeeaaes 2150 0.154 0.18 9,220
February.......cocoooiiiiiaiiiaannea]iaeananenan 2150 . 154 .16 8,330
March...................... 772 148 | @355 . 366 .42 21,800 | B.
April. ... ...l 650 148 292 .301 .34 17,400 | A.

Y e 650 303 444 . 457 .53 27,300 | A.
June..........oiiiiiil 543 194 363 .374 .42 21,600 | A.
July.......ll 194 57 114 .118 .14 7,010 | A.
August........o..o..l 57 39 42.5 . 044 .05 2,610 | A.
September................. 110 39 75.4 .078 09 4,490 | A,
October.................... 303 95 207 .213 .25 12,700 | A.
November... .............. 246 | oeininannnn all7 .120 W13 ,960 | C.
December......ccooeenenieoienmeiiaiideoenanaaos a35 .036 .04 2,150

Theyear....coooeeiiifoneniiee]oeacnanaan 196 .202 2.75 142,000

a Discharge Jan. 1 to Mar. 7 and Nov. 20 to Dec. 31 estimated for ice effect.
NoOTE.—The means for January, February, and December are only approximate.
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BIRCH CREEK NEAR DUPUYER, MONT.

This station, which is located at Shields ranch, 12 miles northwest
of Dupuyer, Mont., and about 25 miles from its junction with Two
Medicine River, was established July 25, 1907, to determine the
amount of water available for irrigation projects on the Blackfeet
Indian Reservation.

No storage is used on this stream, but 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.

The gage datum remained the same from the time the station was
established until the high water of June, 1908, when the gage was
washed away and the channel changed. A temporary staff gage
was put in July 23, 1908, about 200 feet below the original gage.
This gage was used until October 1, 1908, when a permanent chain
gage was established one-fourth mile above. Measurements are
made from a car and cable located three-fourths of a mile down-
stream from the gage. By wading just below the cable section
better low-water results may be obtained. :

Discharge measurements of Birch Creek near Dupuyer, Mont., in 1910. .

Areaof | Gage | Dis-
Date. Hydrographer. Width.| gection. |height. | charge.
Feet. 8gq. ft. Feet. Sec.-gl.
Apr. 24 | M. E. McChristie. ... ..o i it cciiaaaaan, 73 101 5.35 9
ng 19 | W. A. Lamb. ..... 72 98| 5.30 263
June 16 | M. E. McChristie..... . 70 80 5.00 195
Aug. 4da..... (¢ 1 SO 49 47 4.41 85
Sept. 162 C. S. Heidel. R 43 47 4.70 125
Nov. 30¢|..... L 34 38 4.63 8t
o Made by wading 125 feet below cable.
b Made by wading at gage.
cToe. Gage read through hole cut in ice.
Daily gage height, in feet, of Birch Creek near Dupuyer, Mont., for 1910.
[Fred A. Nelson, observer.]
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov.
4.59 5.33 5.38 4.63 4.43 4.65 4.66 4.61
4.59 5.25 5.36 4.61 4.42 4.58 4.68 4.62
4.54 5.18 5.22 4.61 4,42 4.48 4.70 4.63
4.52 5.15 5.13 4.60 4.42 4.45 4.74 4.61
4.53 5.04 5.12 4.58{ 4.41 4.48 4.74 4.60
4. 56 5.04 5.13 4.55 4.41 4.49 4.76 4.58
4.83 5.44 5.14 4.52 4.41 4.48 4.78 4.57
4,87 5.67 5.12 4.50 4.40 4.48 4.80 4.58
4.93 5.87 5.08 4.50 4.40 4.45 4.81 4.63
4.98 5.82 5.02 4.50 4.39 4.62 4.76 4.68
5.14 5.73 5.00 4.49 4.39 4.60 4.75 4.71
5.17 5.62 5.08 4.49 4.39 4.58 4.70 4.73
5.18 5.48 5.10 4.48 4.38 4.56 4.71 4.72
5.02 5.44 5.00 4.48 4.38 4.55 4.68 4.68
5.00 5.42 512 4.47 4.37 4,65 4.66 4.66
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Daily gage hetght, in feet, of Birch Creek near Dupuyer, Mont., for 1910—Continued.

. Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
4.52 4.95 5.25 5.03 4.37 4,70 4.65 4.65
4.5 4.90 5.23 5.02 4.36 4.69 4.63 4.64
4.60 5.41 5.42 5.00 4.35 4.62| -4.63 4.63
4.70 5.44 5.28 4.98 4.33 4.58 4.62 4.63
4.71 5,37 5.24 4.99 4.31 4.60 4.62 4.62
4.90 5.34 5.21 4.92 4.29 4.58 4.60 4.62
5.00 5.17 5.13 4. . 4.28 4.55 4.58 4.62
5.01 5.37 5.12 4. . 4.28 4.65 4. 56 4.61
4.98 5.57 5.38 4.84 |. 4.40 4.73 4.54 4.61
4.93 5.76 5. 56 4.83 4,35 4.68 4.73 4.60
4.83 5.78 5.62 4.81 |........ 4.34 4.65 4.76 4.58
4.73 5.80 5.41 4.80 4.44 4.33 4.63 4.70 4.68
4.67 5.75 5.28 4.78 4.44 4.33 4.68 4.68 4.75
4.66 5.67 5.24 4.72 4.44 4.33 4.70 4.66 4.75
4.65 5.40 5.42 4.67 4.43 4.33 4.68 4.67 4.63
4.58)........ [1%:1 ) P 4.43 4.32)........ 4.65

Note.—Ice Jan. 1 to about Mar. 13, and Nov. 27 to Dec. 31.

Daily discharge, in second-feet, of Birch Creek near Dupuyer, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
272 286 117 88 120 122 114
251 284 114 87 109 125 115
233 243 114 87 94 128 117
226 221 112 87 90 136 114
200 219 109 85 94 136 112
200 221 104 85 96 139 109
303 224 100 85 94 143 108
370 219 97 84 94 147 109
430 200 97 84 90 149 117
415 196 97 83 115 139 125
388 191 96 83 112 138 130
355 205 96 83 109 128 134
314 214 94 82 106 130 132
303 191 94 82 104 125 125
298 219 93 81 120 122
251 198 92 81 128 120 120
246 196 92 80 126 117 118
298 191 92 78 115 117 117
259 186 90 76 109 115 117
248 189 90 74 112 115 115
241 173 90 72 109
221 160 90 71 104
219 162 90 71 120
286 155 89 84 134
337 153 89 78 125
355 149 89 7 120
295 147 89 76 117
259 143 89 76 125
248 132 89 76 128
298 122 88 76 125
278 |.cuannn .88 75 |oeennnnn

NoTE.—These discharges are based on a curve that is well defined between 70 and 350 second-feet. Dis~

charges estimated July 20 to 26.
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Monthly discharge of Birch Creck near Dupuyer, Mont., for 1910.

[Drainage area, 155 square miles.}

Discharge in second-feet. Run-off.
B Month. Per Depth in Totalin |A
. : - inches on otalin |Aceu-
Maximum. | Minimum. | Mean. sggiaere drainage | acre-feet. |racy.
area.
January . ..oceveeiiiiiieniediiiiaiaas IO YU a90 0. 581 0.67 5,530
February......oooeeeeoineidenninoaiidoenioaa s a 90 581 .60 5,000
arch................ 193 90| allé 748 .86 7,130 | C.
April..........oo.lL 409 100 239 1.54 1.72 ,200 | A.
(5 2, 430 200 287 1.85 2.13 17,600 | A.
June.. 122 193 1.25 1.40 11,500 | A.
July... 117 88 95.8 .618 7L 5,800 | A.
August. ... 88 71 80.2 517 .60 4,930 | A.
September. 128 111 716 .80 6,600 | A.
October. .. 149 103 126 813 .94 7,750 | A,
November. 134 ..ol all4 735 .82 6,780 | A.
December...o..oooiiiiii]oiiii i a85 548 .63 5,230
Theyear............. 430 71 136 875 11.88 98,100

@ Discharge estimated Jan. 1 to Mar. 12 and Nov. 27 to Dec. 31 because of ice.
Nore.—The means for January, February, and December are only approximate.

DUPUYER CREEK AT DUPUYER, MONT.

Dupuyer Creek is tributary to. Birch Creek.

This station, which was established April 15, 1908, is located at the
highway bridge in the town of Dupuyer, Mont.

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 side. A new
gage was installed April 25, 1910, at the same location and to the
original datum, but owing to the changes in the channel the 1910
gage record is not directly comparable with that for earlier years.

High-water discharge measurements are made from the down-
stream side of the highway bridge. Low-water measurements are
made by wading. Frequent measurements are necessary to insure
good results at this station as conditions at the channel are unfavor-
able. Ice affects the results during the winter months.

Discharge measurements of Dupuyer Creek at Dupuyer, Mont., in 1910.

i Aresof | Gage | Dis-
Date. Hydrographer. Width.| settion. | height.|charge.

Sq.ft. Feel. | Secft.
1.04 26

Apr. 25 15 .

ay 19 19 1.15 40
June 17 12 .79 12
Aug. 5 3.6 .50 1.8
Sept. 16 13 .85 14
Nov.30a 11 1.67 23
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{John Pfeiffer, observer.]

MISSOURI RIVER BASIN.

Daily gage height, in feet, of Dupuyer Creek at Dupuyer, Mont
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Monithly discharge of Dupuyer Creek at Dupuyer, Mont., for 1910.

Discharge in second-feet.
se Run-off Acea-
Month, (total in Tacy
Maximum. | Minimum, | Mean, | 8ore-feet).
R0 115 T: Y al8 1,110
February. a20 1,110
March..... a25 1,540
April.. a28.4 1,690
May. 29.7 1,830 | A.
June. 18.4 1,100 | A.
July 2.57 158 | C.
August. ... 1.8 111 C.
September. 217 1,290 | B.
October. .. *33.0 2,030 | B.
November. ... e3l.5 1,870 | C.
December. cc.oooe e @20 . 1,230
The year . 20.8 15,100

@ Discharge estimated Jan. 1 to Apr. 24 and Nov. 20 to Dec. 31.
NoTE.—The means for January, February, March, April, and December are only approximate.

TETON RIVER NEAR STRABANE,1 MONT.

Teton River, the most important tributary of Marias River, rises
in the Rocky Mountains and flows eastward in a course approxi-
mately parallel to that of Sun River, crossing and recrossing the sixth
standard parallel north, and emptying-into the Marias River about
a mile above the point where the latter joins the Missouri.

This station, which is located 1 mile north of Peeble’s ranch, 16
miles above Chouteau, Mont., was established November 26, 1904, to
obtain data for use in connection with irrigation projects. In 1910
the post office was moved from Belleview to Strabane, Mont.

No important tributaries enter the stream near the station. Deep
Creek and Muddy Creek join the Teton below the station. Practically
no water is diverted above the station, but the ordinary flow below
is appropriated and used for irrigation.

An irrigation project now being constructed under the Carey Act
proposes to store the flood water of Teton River in a reservoir located
about 5 miles north of the gaging station. The water will be diverted
one-half mile above the gage. The capacity of the reservoir is 90,000
acre-feet and can be increased to 210,000 by raising the top of the
dam 20 feet. - It will serve 120,000 acres of land on the north side of
the river.

The first gage was spiked to a post on the left bank about 40 feét
above the bend of Kroff’s irrigation ditch. March 9, 1905, it was
moved by the observer 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 0.78 foot in moving, while the difference
between the level of the water surface at the old and new locations

1 This station was known as *“ Teton River near Belleview, Mont.,” in earlier years.
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was but 0.10 foot. The gage datum was lowered on this date 0.20
foot. May 8, 1906, the gage was again moved 1% miles upstream to
Mr. Bjornstad’s new ranch and set at an entirely different datum.
The station was discontinued during 1907, but was reestablished
again June 16, 1908, near the location of the gage that was used dur-
ing 1906, but there is no connection between the gage readings.

A standard chain gage on the left bank is used at this new location.
Measurements in flood are made from the cable about ofie-fourth
mile above the gage. The current is swift at the gage and the river
never freezes across. The conditions for obtaining accurate discharge
data during high water are rather poor on account of the shifting
channel. )

Discharge measurements of Teton River near Strabane, Mont., in 1910.

- Areaof | Gage | Dis-
Date. Hydrographer. Width. section. | height. charge.

Apr. 7 5.08
May 63 5.57 408
June 79 4,80 205
Aug. 30 4.04 57
Sept. 32 4.02 62
Nov. 30 3.97 54
a2 Made by wading below cable." ¢ Made by wading at cable.
b Made by wading at ford. d Made by wading below cable; discharge affected by ice.

Daily gage height, in feet, of Teton Rwver near Strabane, Mont., for 1910.
" [B. H. Peebles, observer.]

Day. Jan i Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
4.5 4.5 4.4 4.7 6.1 5.4 4.3 4.15 | 4.1 3.95| 3.95| 4.05
4.5 4.5 4.5 4.7 6.3 545 | 4.4 4.2 4.2 4.05 | 4.0 4.05
4.7 4.6 465 4.8 6.15 | 5.3 4.3 4.1 4.0 4.1 4.1 41
4.6 4.5 4.6 4.7 6.25 | 5.4 4.5 4.1 4.1 415 | 4.05| 3.95
4.6 4.55 | 4.7 4.7 6.15 | 5.2 4.35| 4.0 4.2 4.2 4.1 4.0
4.8 4.7 4.8 4.8 5.75 | 5.2 4.35{ 3.95| 4.2 4.25| 4.15| 3.95
4.7 4.6 4.6 4.8 5.7 5.1 4.2 3.75 | 4.2 4.3 4.2 3.9
4.7 4.6 4.6 4.8 5.75 | 5.3 4.3 3.95| 4.3 4,35 4.25| 3.9
4.7 4.5 4.6 4.8 5.8 525 415 3.9 4.3 425 425 3.9
4.8 4.6 4.65 | 4.9 5.9 5.45 | 4.4 4151 4.45| 4.4 4.3 4.0
4.7 4.45 | 4.5 4.7 5.7 5.45| 4.3 4.0 415 435 4.25| 3.95
4.8 4.4 4.5 475 5.75 | 5.4 4.4 4.2 4.2 4.25| 4.25| 3.95
4.9 4.5 4.6 495 555 5.2 4.2 4.0 3.95| 4.2 4.4 4.0
4.8 4.4 4.5 4.9 5.5 5.2 4.3 4.05 | 4.0 415 4.35] 4.05
4.751( 435 4.5 505 | 5.5 5.0 4.1 4.0 4.0 4.1 4.4 4.1
4.8 4.4 4.65 | 5.2 5.4 5.0 4.2 4.0 3.9 4.05 | 4.3 4.05
4.7 4.4 4.6 5.1 5.5 4.9 4.0 4.0 3.75 | 405 | 4.35| 4.05
4.7 4.351 4.6 5.1 5.4 4.95| 4.2 4.1 3.85 | 4.1 4.3 4.1
4.7 4.3 4.7 5.25| 5.5 4.8 4.15| 3.9 3.8 4,05 | 4.25| 4.05
4.8 4.4 4.8 5.45 | 5.65 | 4.85| 4.4 4.05| 4.05| 415| 4.25| 4.0
4,65 | 4.25| 4.7 5351 5.5 4.65| 4.2 3.8 3.9 4.15| 4.15( 3.95
4.6 4.2 4.7 5351 5.55| 4.7 4.2 3.8 4.1 415| 415 3.95
4.7 4.4 4.8 5.5 5.4 4.55 | 4.1 3.7 4.1 4.3 415| 4.0
4.6 4.3 4.8 5.45 | 5.4 4.6 4.1 3.8 4.25) 4.25| 4.05| 4.0
4.6 4.35| 4.8 5.65 | 5.6 4.4 4.0 3.75| 4.3 4.3 4.1 4.1
4.05 | 4.5 4.9 585| 55 4.4 4.1 3.9 4.2 4.2 4.05| 4.05
4.5 4.4 4.8 6.0 5.45 | 4.35| 4.0 3.8 4.1 415 4.05| 4.05
4.5 4.4 4.8 6.1 5.4 4.5 4.15| 4.0 4.1 4.25 | 4.0 4.05
4.45 4.8 6.1 535 | 4.4 4.1 3.9 4.0 4.15| 4.0 3.95
4.5 | 4.9 6.1 5.4 4.5 4.3 41 4.1 4.1 4.1 3.9
4.4 4.8 |....... 53 |....... 4.2 41 |....... 4.05 |....... 3.85
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Daily discharge, in second-feet, of Teton River near Strabane, Mont., for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
85 72 52 65 446 360 99 74 67 50 50 61
85 72 57 65 490 374 117 82 82 61 55 61
118 86 62 72 500 333 99 67 55 67 67 67
100 70 66 65 508 360 137 67 67 74 61 50
100 7 7 64 440 306 108 55 82 82 67 55
136 100 102 63 375 306 108 50 82 90 74 50
117 62 70 363 280 82 36 82 99 82 46
117 83 63 77 370 333 99 50 99 108 90 46
17 69 64 85 390 320 74 46 99 90 90 46
133 83 67 102 392 374 117 74 127 117 99 55
117 62 57 103 395 374 9 55 74 108 90 50
132 57 58 104 405 360 117 82 82 90 90 50
150 63 66 107 350 306 82 55 50 82 17 55
130 57 62 325 306 99 61 55 74 108 61
120 52 63 125 318 254 67 55 55 67 117 67
129 56 63 170 317 254 82 55 46 61 99 61
110 56 67 131 320 229 55 55 36 61 108 61
110 51 68 131 327 242 32 67 42 67 99 67
110 48 78 170 355 205 74 46 38 61 90 61
126 55 93 220 408 217 117 61 61 74 90 55
98 44 70 200 370 170 82 38 46 74 74 50
88 42 71 207 388 181 82 42 67 74 74 50
105 55 71 248 352 148 67 33 67 99 74 55

47 72 238 355 158 67 38 90 90 61 55

83 51 72 280 416 117 55 36 99 99 67 67
103 352 388 117 67 46 82 82 61 61

74 397 37 108 55 33 67 74 61 61

75 405 360 137 74 55 67 90 551 . 61

75 425 346 117 67 46 55 74 55 50

105 450 360 137 99 67 67 67 67 46

89 | eenen. 333 f...... 82 67 |.anen.. 61 1. ... 42

Note.—These discharges are based on rating curves applicable as follows: Jan. 1 to May 24, indirect
method for shifting channels used; May 25 to Dec. 31, fairly well defined between 50 and 450 second-feet.

Monthly discharge of Teton River near Strabane, Mont., for 1910.

Discharge in second-feet.
Run-off |, ...
. Month. (total in
; - acre-feet). | T3CY
N Maximum. | Minimum. | Mean.
January. .. . ...l 150 60 105 6,460 | C.
February... ..ol .- 100 42 63. 3,500 | C.
March. ... o .. 105 52 71. 4,400 | C.
April.. ... 450 63 176 10,500 | C.
My e e e i 508 317 382 23,500 | C.
June. ... i 374 108 249 14,800 | A.
JULY .o 137 55 87.5 5,380 | B.
Angust. il 82 33 54.8 3.370 | B.
September. . ... ... 127 36 69. 6 4,140 | B.
October.. ... ... .. ... 117 50 79.6 4,890 | B.
NoOvember........o i 117 50 79.7 4,740 | B.
December. . ... .. e 67 42 55.6 3,420 | B.
Theyear. . ... e 508 33 123 89,100

JUDITH RIVER BASIN.

JUDITH RIVER NEAR LEWISTOWN, MONT.

Judith River rises in the southern part of Fergus County, Mont.,
and flows northward about 70 miles to its junction with Missouri
River. Near its source it receives a number of small tributaries
which rise in the Little Belt and Snowy mountains.
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A portion of the drainage area near the headwaters is included in
the Snowy Mountains and Little Belt national forests. The central
portion of the drainage area contains large areas of excellent farming
land.

Water is diverted from the main stream and its tributaries for
irrigation. The lower portion of the drainage area is hilly and
broken.

A gaging station was established September 9, 1910, near Lewis-
town, Mont., just below the mouth of Warm Spring Creek, a stream
entering Judith River from the east about 30 miles from its mouth.
The station was established to obtain data for power and irrigation
projects in that vicinity.

The gage is an ordinary staff fastened to a post driven in the left
bank of the stream. Measurements are made by wading. Gage
datum has remained constant. The warm water discharged by
Warm Spring Creek causes the section at the gage to remain open
throughout the year.

The following discharge measurement was made by Raymond
Richards:

September 9, 1910: Width, 87 feet; area, 121 square feet; gége height, 1.28 feet;
discharge, 344 second-feet.

Daily gage height, in feet, of Judith River near Lewistown, Mongt., for 1911.
[John 8. Shields, observer.]

|
Day. ' Bept. | Oct. | Nov. | Dee.

1.3 1.3 1.3

1.3 1.3 1.3

1.3 1.3 1.3

1.3 1.3 1.3

1.3 1.3 1.3

1.3 1.3 1.3

1.3 1.3 1.3

1.3 1.3 1.3

1.3 1.3 1.3 1.3
1.3 1.3 1.3 1.3
1.5 1.3 1.3 1.3
1.3 1.3 1.3 1.3
1.3 1.3 1.3 1.3
1.3 1.3 1.3 1.3
1.3 1.3 1.3 1.2
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 13
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.2 1.3 1.3
1.3 1.3 1.3 1.3
........ 1.3 ........ 1.3
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MUSSELSHELL RIVER BASIN. -

DESCRIPTION.

Musselshell River is formed by two forks. The North Fork f(or
master stream) rises on the southern slopes of the Little Belt Moun-
tains in the northern part of Meagher County, Mont., at an elevation
of 8,000 feet above sea level, flows southeastward for 10 miles,
emerging into an irrigable valley, one-half mile to 1 mile in width,
and joining the South Fork near the town of Martinsdale, 30 miles
below its source, at an elevation of 4,700 feet above sea level. The
South Fork has its source in several small streams draining the north-
ward slopes of Crazy Mountains, about 20 miles southwest of Mar-
tinsdale, at an elevation of 5,500 feet above sea level, and flows
northeastward through a valley 1 mile to 3 miles wide. From Mar-
tinsdale the Musselshell flows almost due east for 130 miles to Mel-
stone, where it turns abruptly to the north, and 60 miles farther on
it enters the Missouri. )

Below the forks the valley widens and is bordered by low rolling
hills. The larger part of the basin is covered by glacial deposits.
The soil is black loam, and when properly irrigated the land is suit-
able for agriculture. Forestation is scant. At the headwaters of
the North Fork pines are found, but elsewhere the timber consists
only of the few cottonwoods and willows that border the stream
channels. The mean annual rainfall is about 25 inches in the upper
areas of the basin, but near the mouth of the river it decreases to 12
inches.

The principal source of supply for the streams in this basin is the
melting snow. Ice forms on the streams during the winter months.

The tributaries of the Musselshell are small intermittent streams,
and the river exhibits wide variations in discharge. Much of the
water is used for irrigation, the diversions all being small. During
the irrigating season the Musselshell carries but little water.

A project now under way under the Carey Act will utilize a small
but excellent reservoir site on the North Fork to store the flood
waters of that stream and of Checkerboard Creek, which will be
diverted into the reservoir. The dam will be 130 feet high and the
reservoir will store 28,000 acre-feet of water. The dam site is 19}
miles from Martmsdale

The Musselshell basin affords no opportunities for power develop-
ment. The fall of greatest magnitude occurs on the upper North
Fork, but the supply of water is insufficient to warrant an expendi-
ture necessary to develop it.

The longest records of stream flow in the Musselshell basin have
been kept at Shawmut and Harlowton. The wettest year recorded
was 1908, while the driest was 1906.
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NORTH FORK OF MUSSELSHELL RIVER NEAR DELPINE, MONT.

This station, which is located about 16 miles northeast of Martirs-
dale and 3 miles above Delpine at a proposed dam site, was estab-
lished May 19, 1909, to determine the amount of water available for
storage. The drainage area above the gaging station affords an
excellent reservoir site, and with a 130-foot dam at the station
28,000 acre-feet of water may be stored. No important tributaries
enter above the station. Several ditches take water for irrigation.

An ordinary staff gage is nailed securely to a foot log which spans
the stream near the left bank. Measurements are made from this
log or by Wadmg

The station is at a high altitude, and the stream freezes entirely
‘over during cold weather. The gage datum has remained unchanged
and records obtained are good. The gage at this station during
1909 has not been in the best condition and the records obtained are
not as reliable as could be wished.

Discharge measurements of North Fork of Musselshell River near Delpine, Mont., in
1910. .

Date. Hydrographer. Width. s%fz%;)gf. hglag!%ft. chgisée.

Feet. Sq. ft. Feet. | Sec.-ft.

Apr. 7 | Raymond Rlchards 11 8.7 1.80 18
July 14¢| C. S. Heidel 10 5 1.40 5
Aug.25¢e|.._.. do.... 7 3.3 1.42 6.4
Oct. 14q|..... do.... 8 3.3 1.40 5.0

e Made by wading.

Daily gage height, in feet, of North Fork of Musselshell River near Delpme, Mont. for
1910.

[Thos. Harbor, observer.]

Day. Mar. Apr. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.80 1.85 1.60 1.45 1.45 1.
1.80 1.80 1.60 1.42 1.45 1.
1.81 1.80 1.60 1.42 1.45 1.
1.82 1.80 1.58 p.e...... 1.43 1.
1:90 1.80 1. 60 1.43 1.43 1.
1.87 1.75 1.60 1.45 1.40 1.
1.85 1.75 1. 65 1.45 1.40 1.
1.90 1.75 2.00 1.45 1.45 1.
1.90 1.80 1.80 1.45 1.43 1.
1.90 2.05 1.65 1.43 1.43 1.

23 1.88 1.85 1.65 1.42 1.42 1.

30 1.90 1.85 1.58 1.42 1.42 1.

50 1.0 1.85 1.58 1.40 1.42 1.

05 1.85 1.85 1.58 1.40 1.42 1.

10 1.80 1.85 1.58 1.40 1.42 1
2.70 1.90 1.90 1.58 1.40 1.42 1.43
2.45 1.90 1.85 L.57 1.40 1.42 1.43
2.90 1.70 1.85 1.55 1. 40 1.42 1.43 |.
2.25 1.73 1.83 1.53 |. .. 1.42 1.45 .
2.15 1.75 1.83 1.50 1. 1.42 1.45 |.
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Daily gage height, in feet, of North Fork of Musselshell River near Delpine, Mont., for
1910—Continued.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
2.30 1.80 180 1.50 1.42 1.45 1. 1.50
245 1.80 1.80 155 1.42 1.43 1.55
2.05 1.80 175 1.50 1.42 1.45 |. 1.60
2 00 1.80 1.70 1.45 . 142 1.45 |. 1. 60
195 1.80 175 1.45 .38 -1.42 1.4 |. 1.70
195 1.80 190 1.45 1.38 1.42 1.45 ). 1.70 |.
1.90 1.75 1.88 1.42 1.38 1.42 1.45 |. 1.70
1.85 1.80 1.80 142 1.38 1.42 1.45 1.70 |.
180 1.83 1.75 1.42 1.40 1.40 1.45 1.70 |.
1.80 1.85 1.75 1.45 1.45 140 ... ... 1.70 |...
1.75 [ecaunn.n 1.70 |.o...... 1.45 1.40 | et

NorTE.—Ice probable Jan. 1 to about Mar. 9 and Nov. 22 to Dec. 31.

Doaily discharge, in second-feet, of North Fork of Musselshell River near Delpine, Mont.,

JSor 1910.

Day. Mar. | Apr. | May, | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
20 10 6.6 66 5.2
18 10 5.7 6.6 5.2
18 10 5.7 6.6 5.2
18 10 5.9 6.1 5.2
18 10 6.1 6.1 5.2

«
16 10 6.6 5.2 5.2
16 12 6.6 5.2 5.2
16 28 6.6 6.6 5.2
18 18 6.6 6.1 5.2
31 12 6.1 6.1 5.7
20 12 5.7 5.7 5.7
20§ 10 5.7 5.7 5.7
20 10 5.2 5.7 6.1
20 10 5.2 5.7 6.6
20 10 5.2 5.7 6.6
23 10 5.2 5.7 6.1
20 9.5 5.2 5.7 6.1
20 8.9 5.2 5.7 6.1
19 8.3 5.1 5.7 6.6
19 7.5 5.1 5.7 6.6
18 7.5 5.0 5.7 6.6
18 8.9 4.9 5.7 6.1
16 7.5 4.8 5.7 6.6
14 6.6 4.8 5.7 6.6
16 6.6 4.8 5.7 6.6
23 6.6 4.8 5.7 6.6
22 57 4.8 5.7 6.6
18 5.7 4.8 5.7 6.6
16 5.7 5.2 5.2 6.6
16. 6.6 6.6 5.2 6.6
) 7 6.6 5.2 |ceaennon

NoTE.—These discharges are based on a poorly defined rating curve. Discharges interpolated for days
on which gage was not read.
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Monthly discharge of North Fork of Musselshell River near Delpine, Mont., for 1910.

Discharge in second-feet.
Rumoff 1, 0y
Month. - (total in racy
Maximum. | Minimum. | Mean. | 2cre-feet).
a 10 615
a 10 555
a 49 3,010
19.5 1,160 | C.
18.7 1,150 | C.
. 9.7 583 | C.
5.56 342 | C.
5.79 356 | C.
6.01 358 | C.
b 6.05 372 | D.
v7.5 446 | D.
December. . a7.5 461
The period. ....oooovniovieiaraeieeiaecaa oo eaeae 13.0 9,410

o Discharge estimated Jan. 1 to Mar. 9 and Nov. 22 to Dec, 31 because of ice.
b Discharges Oct. 1 to 13, 15 to 31, Nov. 1 to 9 interpolated.

Nore.—The means for January, February, and December are only approximate,

NORTH FORK OF MUSSELSHELL RIVER NEAR MARTINSDALE, MONT.

“This station, which was established May 10, 1907, to determine the
amount of water available for irrigation, is located at the ranch of
Martin J. Settle, 4 miles north of Martinsdale and half a mile above
the junction of the North and South forks.

All the tributaries to the North Fork enter the stream above the
station, the principal ones being Checkerboard and Flagstaff creeks.

Under a Carey Act project the water of this fork, which is prac-
tically all appropriated, will be stored about 20 miles above the sta-
tion and used to irrigate land between Martinsdale and Harlowton.

A chain gage on the left bank of the stream just above the observ-
er’s private wagon bridge is used. Its datum has remained the same.
Measurements may be made from this bridge or by wading.

The bed of the stream is composed of gravel and may shift some-
what during high water, as the current is swift. Ice forms during
the winter season, but records obtained during the open season are
very good.

Discharge measurements of North Fork of Musselshell River near Martinsdale, Mont.,

n 15?1 0.
Area of | Gage | Dis-
Date. Hydrographer. Width. section. | height. | charge.
Feet. | Sq.ft. | Feet. | Sec fr.
Apr. 6| Raymond Richards .. 31 3.80 96
May 19 (... do ) 28 25 3.50 46 -
July 14 | C. S. Heidel 10 3.9 2.92 2.9
Aug. 25| ... do.... 6 1.6 2.94 1.7
Oct, 13|..... do 10 6 3.24 16

NorE.—Measurements during 1910 made by wading about 200 feet downstream from the gage.
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" Dailly gage height, in feet, of North Fork of Musselshell River near Martinsdale, Mont.;

Jor 1910.
[Martin J. Settle, observer.]
Day. Mar. | Apr. | May. | June. | July. { Aug. | Sept. | Oct. | Nov Dec
3.8 3.15 2.85 2.8 2.95 3.2 3.6 3.6
3.75 3.15 2.9 2.8 3.1 3.3 3.6 3.6
3.7 3.05 2.9 2.9 2.95 3.2 3.6 3.5
3.7 3.05 2.9 2.75 2.9 3.25 3.4 3.4
3.75 3.05 3.2 2.75 3.0 3.35 3.5 3.4
. 3.7 3.05 3.0 2.85 2.95 3.25 3.5 3.5
3. 3.65 3.05 2.95 2.8 3.2 3.3 3.65 3.3
3. 3.6 3.4 2.9 2.8 3.2 3.2 3.4 3.4
3. 3.6 3.3 2.9 2.8 3.156 3.2 3.4 3.4
3. 3.75 3.3 3.0 2.9 3.2 3.3 3.4 3.3
3, 3.8 1 3.15| 29| 28 | 32| 3.2 | 3.4
4. 3.7 3.15 3.0 2.8 3.25 3.3 3.4
4. 37 | 31 { 29| 29| 315| 3.25| 3.4
3. 3.65 3.1 2.9 2.85 3.15 3.25 3.4
3. 3.65 3.0 3.0 2.85 3.25 3.25 3.4
3. 3.65 3.0 2.9 2.95 3.1 3.25 3.55
3. 3.65 3.0 2.85 2.8 3.2 3.25 3.6
3. 3.55 3.0 2.85 2.85 3.2 3.25 3.4
3. 3.5 3.0 2.9 2.85 3.156 3.25 3.4
3. 3.5 3.1 3.0 2.95 3.25 3.25 3.5
3. 351 29 | 29| 28| 32 [ 325 3.4
3. 3.5 2.95 2.9 2.8 3.35 3.25 3.4
3. 3.45 2.95 2.85 2.9 3.25 3.25 3.4
3. 3.4 2.95 2.85 2.85 3.2 3.2 3.5
3. 3.5 2.95 2.95 2.9 3.4 3.2 3.5
3. 3.5 2.95 2.85 3.05 3.3 3.3 3.4
3. 3.4 2.9 2.8 2.85 3.35 3.3 3.4
3. 3.35 2.85 2.8 2.85 3.25 3.25 3.6
3. 3.3 2.85 2.8 2.9 3.2 3.3 3.6
3. 3.55 2.95 2.9 3.05 3.3 3.25 3.5
coun 3.2 |.o.... 2.8 2.9 Jeceeeeed] 8.6 |eeao.o.

Nore.—Gage heights probably affected by ice, Jan. 1 to about Mar. 6 and Nov. 17 to Dec. 31.

Daily discharge, in second-feet, of North Fork of Musselshell River near Martinsdale,
Mont., for 1910.

Day Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
90 16 1.8 1.0
83 16 2.5 1.0
76 9.5 2.5 2.5
76 9.5 2.5 .5
83 95 20 .5
76 9.5 6.5 1.8
70 9.5 4.5 1.0
63 40 2.5 1.0
63 30 2.5 1.0
83 30 6.5 2.5
90 16 2.5 1.0
76 16 6.5 1.0
76 12 2.5 4.5
70 2 2.5 1.8
70 6.5 6.5 1.8
70 6.5 2.5 4.5
70 6.5 1.8 1.0
57 6.5 1.8 1.8
51 6.5 2.5 1.8
51 12 - 6.5 4.5
51 2.5 2.5 1.0
51 4.5 2.5 1.0
46 4.5 1.8 2.5
40 4.5 1.8 1.8
51 4.5 4.5 1.0
51 4.5 1.8 5.0
40 2.5 1.0 .5
35 1.8 1.0 .5
30 1.8 1.0 1.0
57 4.5 2.5 5.0
20 1.0 1.0

NotE.—These discharges are based on rating curves applicable as follows: Jan. 1 to Aug. 24 fairly well

defined; Aug. 25 to Dec. 31 not well defined.
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Monthly discharge of North Fork of Musselshell River near Martinsdale, Mont., for 1910.

Discharge in second-feet.
Run-oft Acclte
Month. (total in
: - acre-feet). |73CY-
Maximum. | Minimum. | Mean. .
a25 1,540
a 20 1,110 |-
al74 10,700 | B.
91 5, B.
61.8 3,800 | B.
10.5 625 | C.
1 . 3.51 216 | C.
0 1.83 113 | C.
September. . . 1. 13.0 774 | C.
October. .. ..ot 52 13 18. 4 1,130 | B.
November..... ... e 58 30 a33.9 2,020 | C.
December. . ..o.oono e 25 20 a22.3 1,370
Theyear. ... .oouoo i iieaiieeeeee e e e 39.6 28, 800

a Discharge estimated Jan. 1 to Mar. 6 and Nov. 16 to Dec. 31, because of ice.
Note.—The means for January, February, and December are only approximate.

MUSSELSHELL RIVER AT HARLOWTON, MONT.

This station, which was established July 11, 1907, to take the place
of the station formerly maintained at Shawmut, is located at the
highway bridge 1 mile south of Harlowton. The records furnish
information of value for irrigation development.

The tributaries above and below the station are all small streams.
American Fork enters the stream between this station and Shawmut.

A large part of the valley is irrigated and many small ditches receive
their water supply from the Musselshell. Practically the entire flow
of the stream is appropriated. A minimum discharge of 2 second-
feet is recorded during the irrigating season at this station.

» During the high water of June, 1908, the approaches to the bridge
were partly destroyed, but the gage was not disturbed. In October,
1908, the bridge caved in, destroying the gage.

On April 10, 1909, a temporary 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 with a
datum 0.52 foot greater than the bench mark. The datum of the
bench mark was raised 0.52 foot. All gage heights for 1909 were
corrected to this new datum.

Measurements may be made from this bridge or by wading. The
bed of the stream is composed of sand and gravel and will probably

- shift in flood.

Discharge measurements of Musselshell River at Harlowton, Mont., in 1910.

Date. Hydrographer. ‘Width. sl?;:ﬁ)gt hgﬁgﬁ' clgge.

Feet. Sq. ft. Feet. | Sce.-fi.

Apr. 6 57 67 131 211
May 20 62 83 1.53 262
July 152 25 17 .60 16
Aug.26a 6 1.1 .33 .8
Oct. 120 32 35 .18 67

a Measurements made by wading 100 feet below bridge.
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Daily gage height, in feet, of Musselshell River at Harlowton, Mont., for 1910.
[W. G. Yamamota, observer.]

Day. Mar Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov Dec
1.25 1.85 1.25 0.6 0.4 0.3 0.8 0.8 0.9
.2 1.7 1.2 .6 .35 .3 .8 .8 | .9
.25 1.7 1.1 .6 .3 .35 .8 .8 .9
.2 1.6 1.1 .6 .2 .35 .8 .8 .8
1.3 1.8 1.05 1.1 .2 .35 .8 .8 .8
.45 1.9 1.0 .9 .1 .4 .8 .8 .7
.4 1.9 1.0 .75 .1 .4 .8 .8 .7
.4 1.8 1.85 .6 .15 .45 .8 .8 .7
4 - 1.8 1.5 .6 .2 .5 .8 .8 .7
.4 1.9 1.3 A .6 .2 .5 .8 .8 .7
.55 2.15 1.1 .6 .2 .5 .8 .85 .7
.55 2.1 1.05 .6 .3 .55 .8 .85 .7
.65 2.0 1.0 .6 .3 .6 .8 .85 .75
W7 1.95 1.0 .6 .3 W7 .75 .85 .75
.75 1.85 1.0 .5 .3 .7 .75 .8 .75
e 1.8 1.0 .5 .3 .7 .75 .8 .75
.65 1.7 1.0 .5 .3 .7 .75 .85 .75
.6 1.6 1.0 .5 .3 7 .75 .85 .75
.5 1.6 1.0 .5 .3 7 .75 .9 .7
.55 1.5 .9 .5 .3 W7 .75 .9 .7
.55 1.5 .9 .5 .3 .7 .75 .9 .7
.7 1.4 .8 .5 .3 .8 .75 .9 .65
.7 1.35 .8 .5 .3 .8 .75 .9 .65
.7 1.3 .8 .5 .3 .8 .75 .9 .65
.7 1.35 .8 .45 .3 .8 .7 W95 [all..
W7 1.55 .75 .4 .3 .8 .7 1.0 |........
.8 1.65 .7 .4 .3 .8 W7 1.1 ...,
.95 1.65 .7 .4 .3 .8 .7 L1 |.oo....
.1 1.55 .65 .4 .3 .8 W7 1.0 |eeee..o.
.1 1.4 .6 4 .3 .8 .7 9
........ 1.3 | .4 I T PO - T R IR

NoTE.—No observations until March 6. Discharge during January and February was probably

affected by ice.

Daily discharge, in second-feet, of Musselshell River at Harlowton, Mont., for 1910.
[W. G. Yamamota, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
100 169 460 169 16 2 0.4 66 66 92
100 151 375 151 16 1.2 .4 66 66 92
100 169 375 119 16 .4 15 66 66 92
100 151 322 119 16 0 2.5 66 66 66
100 187 430 105 | 119 0 4.8 66 66 66
550 250 490 91 67 0 7 66 66 44
430 227 490 91 38 0 9 66 66 44
402 227 430 460 16 0 11 66 66 44
297 227 430 272 16 0 15 66 66 44
272 227 490 187 16 0 15 66 66 44
322 297 648 119 16 0 15 66 79 44
375 297 615 105 16 40 21 66 - 79 44
348 348 550 91 16 427 66 79 55
348 375 520 91 16 .4 44 55 79 55
460 402 460 91 7 -4 44 55 66 55
430 375 430 91 7 -4 44 55 66 55
402 348 375 91 7 .4 44 55 79 55
348 322 322 91 7 .4 44 55 79 55
430 272 322 91 7 4| 44 55 92 44
402 297 272 67 7 .4 44 55 92 44
402 297 272 67 7 .4 44 55 92 44
490 375 227 46 7 .4 66 55 92 36
550 375 207 46 7 .4 66 55 92 36
490 375 187 46 7 -4 66 55 92 36
348 375 207 46 4.5 -4 66 44 107 36
322 375 297 38 2 .4 66 4“4 122 36
272 430 348 29 2 .4 66 4 156 36
272 520 348 29 2 .4 66 44 156 36
227 615 297 22 2 .4 66 4 122 36
207 615 227 16 2 .4 66 14 92 36
187 f..... ... 187 [........ 2 Al 66 [-....... 36

Nore.—These discharges are based on a rating curve fairly well defined.

Dec. 25 to 31 estimated.

Discharges Mar. 1 to 5and
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Monthty discharge of Musselshell River at Harlowton, Mont., for 1910.

Discharge in second-feet.
Run-off Aceu
Month. (total in racy
- Maximum, | Minimum. | Mean, | acre-feet).
- .
adh 2,770 | D.
a4 2,500 | D.
325 20,000 | C.
322 19,200 | B.
375 23,100 | B.
103 6,130 | B.
15.7 965 | B.
.37 23 | B.
35.9 2,140 | C.
57.8 3,550 | B.
85.8 5,110 | B.
49.6 3,050 | B.
122 88,500

a Estimated.
CHECKERBOARD CREEK NEAR DELPINE, MONT.

Checkerboard Creek, p small stream with no tributaries, rises in
the Little Belt Mountains. The creek is about 12 miles long. Tt is
proposed to carry the water from this creek over a small divide into
the reservoir located on the North Fork of Musselshell River.

The gaging station, which is located 24 miles above the junction
of Checkerboard Creek with Musselshell, 21 miles from Martinsdale

“and 8 miles from Delpinle post office, was established May 26, 1909,
to determine the amount of water available for irrigation.

The gage is a staff nailed to a foot log and located near the right
bank. All measurements are made from this foot log or by wading.
As the station is located |at a high altitude, ice is common. Since the
station was established the gage datum has remained unchanged.

Discharge measurements of Checkerboard Creek mear Delpine, Mont., in 1910.

i - Areaof | Gage | Dis-
Date. Hydfographer. Width. section. | height. | charge.
Feet. Sq. fi. Feet. | Secft.

Apr. 6| Raymond Richards 14 6.6 0.57 10
July 14| C. 8. Heidel .............. - 12 4.6 .42 5.6
Aug. 25 |..... P .. 11 3.4 .42 4.0
Oct. 14}._... L 1 T 12 3.6 .41 3.3

NoTE.—~Measurements made by wgding.
Daily gage height, in feet, of Checkerboard Creek near Delpine, Moni., for 1910.
[Thos. Harbor, observer.]

Day. Mar. || Apr. | May. | June. | July. | Aug. | Sept. | Nov. | Dee.
0.53 0.72 0.52 0.42 0.4 0.42 0.42
.53 .70 .52 .42 .4 .42 .42
.53 .67 52 .42 .43 .42 42
.53 .67 52 420, A2 el
.53 .62 52 .42 .43 .42 .42
57 .67 .52 .42 .43 .42 .42
52 .62 .50 .42 .43 .42 .42
62 .62 .57 .42 .43 .42 1. .42
57 .67 .52 .42 .43 .42 .42
62 .72 .52 .42 .43 .42 .42
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Daily gage height, in feet, of Checkerboard Creck near Delpine, Moﬁt., Jor 1910—Contd.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Nov. | Dec.
0.56 0.62 0.67 0.52 0.42 0.43 0.42 0.40 0.42
.58 72 67 .52 .42 .43 .42 .40 .42
.63 72 .67 .52 .42 .43 A2 .. .42
.63 .67 .62 .52 .42 .43 A2 .. .42
.63 .70 .62 . .42 B 2 DO .40 42
.63 .67 .64 52 42 .43
.63 .67 .62 47 .42 .43
.68 BT L .47 .42 42
. .67 .57 .42
. .72 60 .42
.63 .67 60 .42
.53 .72 .57 .42
53 W72 .57 .42
.58 .70 .52 .42
.55 .70 57 42
.57 .72 - .42
.58 .72 42
.53 .72 .42
W83 .42

Nore.—Gage heights probably affected by ice during January, February, and first part of March. Ob-
server absent Sept. 29 to Nov. 9.

Ddily discharge, in second-feet, of Cﬁeckerboard Creek near Delpine, Mont., for 1910.

Day. Mar. | Apr. | May. | Jupe. | July. | Aug. | Sept. | Nov. | Dec.

8.4 17 8.2 5.3 5.2 4.1 ... 4.1

8.4 16 8.2 5.3 5.2 41 ..., 4.1

8.4 15 8.2 5.3 5.0 414 ....... 4.1

8.4 15 8.2 5.3 5.0 4.1 |........ 4.1

8.4 12 8.2 5.3 4.9 4.1 .eeens 4.1

9.6 15 8.2 5.3 4.9 4.1 4.1

8.2 12 7.6 5.5 4.8 4.1 4.1

12 12 9.6 5.3 4.8 4.1 41

9.6 15 8.2 5.3 4.7 4.114. 4.1

12 17 8.2 5.3 4.7 4.1 4.1

12 15 8.2 5.3 4.6 4.1 3.3 4.1

17 15 8.2 5.3 4.6 4.1 3.3 4.1

17 15 8.2 5.3 4.5 4.1 3.3 4.1

15 12 8.2 5.6 4.5 4.1 3.3 4.1

16 12 8.2 5.5 4.4 4.1 3.3 4.1

15 13 8.2 5.5 4.3 4.1 3.3 4.1

15 12 6.8 5.4 4.3 4.1 3.3 4.1

15 10 6.8 5.4 4.2 4.1 4.1 4.1

15 9 6.2 5.4 4.2 4.1 4.1 1.

17 11 6.2 5.4 4.2 4.1 4.1 ...
13 15 11 6.2 5.4 4.1 4.1 41

8.4 17 9.6 6.2 5.5 4.1 4.1 4.1 1.

8.4 17 9.6 6.2 5.5 4.0 4.1 4.1
9.8 16 8.2 5.9 5.5 4.0 4.1 4.1
9.5 16 9.6 5.9 5.5 4.0 3.3 4.1
9.6 17 9.6 5.9 5.5 4.1 4.1 4.1
9.8 17 9.6 5.9 5.4 4.1 4.1 4.1
8.4 17 9.6 5.6 5.4 4.1 2.7 4.1
8.4 17 9.6 5.4 5.3 4.1 2.7 4.1
8.4 17 82 5.3 5.3 4.1 2.7 4.1
8.4 |........ 82|........ 52 % O P S

Note.—These discharges are based on rating curves applicable as follows: Mar. 11 to July 18, well
defined; July 19 to Aug. 25, indirect method for shifting channels used; Aug. 26 to Dec. 31, poorly defined,
Discharges interpolated on days on which gage was not read.
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Monthly discharge of Chickerboard Creek mear Delpine, Mont., for 1910.
i i d-feet.
Discharge in second-fee RUnoff |4 0.
Month. (totalin racy.
Maximum. | Minimum. | Mean, | 2cre-feet).
ad.5 277
5.0 278
2 9.90 609 | C.
13.8 821 | B.
12.0 738 | B.
L 1.22 430 | B.
5.37 330 | B.
4.45 274 | B.
3.93 234 | B.
¢3.3 203 | C.
@ 3.65 217 | C.
¢ 4,06 250 | C.
6.43 4,660

¢ Discharge estimated Ja

Nore.—The means for January and
October and Nov. 1 to 9 was constant.

.

SOUTH FORK OF MUSSE

This station, which w
the amount of water av
near the ranch of Martin
upstream about 11 miles,
Sheep Co., and near the
tinsdale.

The South Fork has ng

n. 1 to Mar. 10 and Oct. 1 to Nov. 9 and Dec. 19 to 31.
February are only approximate. The discharge of the creek during

LSHELL RIVER NEAR MARTINSDALE, MONT.

hs established June 19, 1907, to determine
hilable for irrigation, was originally located
J. Settle. On April 28, 1908, it was moved
near the blacksmith shop of the Martinsdale
public highway, 11 miles northeast of Mar-

important tributaries. Many small ditches

take water from the credk, and during the irrigating season all the

water is diverted.

en the new statio
which has remained u
nailed to a tree on the ri;
be made by wading nea

The bed of the stream
Ice forms during the wi

was established a new datum was used,
changed. The gage is an ordinary staff
ht bank of the stream. Measurements may
the gage or from a bridge 150 feet below.
s chiefly gravel and is clean and nonshifting.
ter season, but records obtained during the

open season are good.
Discharge measurements of South Fork of Musselshell River near Martinsdale, Mont., in
- 1910.

L Areaof | Gage | Dis-
Date. Hydrpgrapher. Width section. |height. | charge.
Feet. Sq. ft. Feet. | Sec.ft.

Apr. |6 | Raymond Richards........ | cceeienoeinniiniiinanaaa.. 61 2.48 113

ay 14 (..... do....c.oo...e 47 78 2.88 165

July 04 | C.S. Heidel... ... .. oo o e a0
© Aug, 25 |..... [ [ TR PSSR MR R .70 b.2

Oct. 13¢|..... 3 L 38 29 1.55 27

e Stream dry,

fscharge estimated.

c¢Made by wading at gage.
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Daily gage height, in feet, of South Fork of Musselshell Rwer near Martinsdale, Mont.,

Jor 1910.
[J. G. Wallace, observer.]
‘Day. Mar. | Apr. | May. | June. | July. | Aug. | SBept. | Oct. | Nov.
1 2.2 4.0 2.5 0.9 0.7 0.7 1.55 1.5
2 2.3 3.7 2.5 .9 .7 .7 1.556 1.5
3 2.3 3.4 2.5 .9 .7 .7 1.55 1.5
Y PR 2.3 33 2.3 1.0 .7 .7 1.5 1.5
M [ 2.35 3.25 2.2 1.5 .7 7 1.5 1.5
R P 2.3 3.4 2.1 1.35 .7 .7 1.5 1.5
N 2.45 3.4 2.1 1.2 .7 .7 1.5 1.5
........ 2.45 3.4 2.2 .8 .7 1.2 1.5 1.55
........ 2.6 3.5 2.5 .8 W7 1.25 1.5 1.55
......... 2.7 3.6 2.3 .8 .7 1.25 1.5 1.6
........ 3.0 4.2 2.3 .8 .7 1.25 1.5 1.6
......... 3.1 4.0 2.2 .75 .7 1.3 1.5 1.6
3.9 3.25 3.75 2.2 .75 .65 1.3 1.5 1.6
3.9 3.25 3.6 2.1 .75 .65 1.3 1.5 1.6
3.8 3.5 3.4 2.1 .7 .65 1.3 1.5 1.5
3.8 3.0 3.4 2.1 .7 W7 1.3 1.5 1.5
3.8 2.9 3.4 2.1 .75 .7 1.3 1.5 1.5
3.7 2.85 3.2 2.5 .8 .7 1.3 1.5 1.5
3.7 2.85 2.9 2.5 .8 .7 1.5 1.5 1.5
3.7 3.1 2.85 2.0 .8 .7 1.55 1.5 1.5
3.75 3.3 2.8 2.0 .8 7 1.6 1.6 1.5
3.2 3.25 2.8 1.6 .75 .7 1.6 1.5 1.5
3.25 3.25 2.6 1.6 .75 .7 1.65 1.5 1.6
2.9 3.25 2.6 1.6 .73 .7 1.65 1.5 1.6
2.6 3.3 2.5 1.45 .75 .7 ‘1.5 1.5 1.6
2.5 3.4 3.0 1.45 .75 .7 1.5 1.5 1.55
2.4 3.6 2.9 1.2 .75 .7 1.6 1.55 1.55
2.45 3.8 2.9 1.2 .7 .7 1.6 1.55 1.7
2.3 4.5 2.8 1.1 .7 7 1.6 1.55 1.7
2.2 4.3 2.8 .9 .7 7 1.55 1.55 1.7
2.3 |........ 2.6 f........ .7 I A R 1.55 {........

NotE.—Probably some ice during January and February, and during December.

Daily discharge, in second-feet, of South Fork of Musselshell River near Martinsdale,
Mont., for 1910.

Day. Mar. | Apr. | May. | Jume. | July. | Aug. | Sept. | Oect. Nov.
81 390 116 3 0.5 0.5 27 24
92 312 116 3 .5 .5 27 24
92 249 116 3 .5 .5 27 24
92 231 92 5 .5 .5 24 24
98 222 81 24 .5 .5 24 24
92 249 71 17 .5 .5 24 24

110 249 71 11 .5 .5 24 24
110 249 81 2 .5 11 24 27
128 268 116 2 .5 13 24 27
141 289 92 2 .5 13 24 30
183 447 92 2 .5 13 24 | 30
198 390 81 1.2 .5 15 24 30
222 324 81 1.2 .2 15 24 30
222 289 71 1.2 .2 15 24 30
268 249 71 .5 .2 15 24 24
183 249 71 .5 .5 15, 24 24
168 249 71 1.2 .5 15 24 24
161 214 116 2 .5 15 24 24
161 168 116 2 5 24 24 24
198 161 62 2 .5 27 24 24
231 154 62 2 .5 30 24 24
222 154 30 1.2 .5 30 24 24
222 128 30 1.2 .5 34 24 30
222 128 30 1.2 .5 34 24 30
231 116 22 1.2 .5 24 24 30
249 183 22 1.2 .5 24 24 27
289 168 11 1.2 .5 30 27 27
337 168 11 .5 .5 30 27 37
545 154 8 .5 .5 30 27 37
478 154 3 .5 .5 27 27 37
........ 128 |........ .5 3 PO 27 | eeaans

Norr.—These discharges are based on a fairly well defined rating curve.

second-feet, the 1909 rating was used.

For discharges above 275
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|
Mont?zly discharge of South Forkl of Musselshell River near Martinsdale, Mont., for 1910.

|
L
i +
\ Discharge in second-feet. Run-off Acow.
Month. (totas in Tacy.
Maximum. | Minimum. | Mean. | &6 feet).
JanUAIY e cuvmenmereennaniraneaennn 1,230
February.... 1,390
March,...... 15,400 | C.
lAﬁ[pl’il.i ........ 12,000 | A.
BYerdenen 14,000 | A.
Tune..,.. 3,000 | A.
uly. ... 192 | C.
uguost.. 29 | C.
Septembe; 1,00¢ | B.
October. . 1,530 | B.
Noveraber. ). .. - . 1,620 | B.
December.c.-eeeraeeennnenns e [ F R . a20 1,230 |.
boe
The FOATmeaesvrneeaeaniancoarann B PR 73.7 53,600
|

a Discharge esﬂimahed Jan. 1 to Mar. 12 and Deec. 1 to 31.
Nortg.—The means for January, Febmy, and December are only approximate.

AMERICAN FA‘)RK NEAR HARLOWTON, MONT.

w

American Fork rises in' the Crazy Mountains and flows northeast-
ward to its junction with the Musselshell, a few miles below the gaging
station, which was established July 28, 1907, at the Shaw & Elliott
ranch, 5 miles southeast of Harlowton, Mont., to determine the amount
of water available for irrigation and storage.

American Fork has no important tributaries ex¢ept Lebo Creek,
which enters the stream|a short distance below the station, but
receives its water supply from the melting snow on the mountains.
The basin of this stream affords some good storage sites, and by hold-
ing back the spring flood [waters much more land can be put under
irrigation. 1 )

A chain gage is fastened to the upper bridge rail of a small wagon
bridaﬁ. Its datum has remained constant. In flood, measurements
may be made from this bridge.

Records obtained during the open season are good. The bed of
the stream at the gaging station is composed of sand and clay, and

shifty only under extreme iconditions.
|

Discharge measurements of Avq\wrican Fork River near Harlowton, Mont., in 1910,

T
Date. Hydrbgrapher. Width. | Area of hgizﬁ. ch];?g‘e.
‘ | Sq.f. | Feet. | 8q.10.
Apr. Raymond Richards. ......oodeveeiiieniiiiiiiannaiaian. .0 e 3.0 1.29 Q{Bt7

May' 20{\ [+ 1 T

50| L52] 142
July 15| C. S. Heidel

tae
oo

. e Stream dry.
NoTE.+~Gage height of zero flow, 1.05 feet.

7746°—wsP 286—11—‘;8
|
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Daily gage height, in feet, of American Fork near Harlowton,

[Mrs. Neva Clark, observer.]

Mont., for 1910.

Day. [ Apr. | May.| June.| July. | Sept.| Oct. | Nov. || Day.| Apr. | May. | June.| July. | Sept. | Oct. | Nov.
1.2 1.25 )| 16....11.25 | 1.95 | 1.2 1.2 1.25
1.2 .21 1251 17....11.25 | 1.85 | 1. 15 12 1.2
1.2 .2 1.25 |1 18.. 1.25 | 1.7 §1.15 1 L2 1.2
1.2 .20 1.25]119....|1.25| 1.55 | 1.1 1.2 1.2
1.15 .20 125 120....0]1.25)1.5 | 1.0 1.2 1.2
1.15| .4 |...... 1.21 1.25 | 21....[| L2 { 145|111 1.2 1.2
1.1 4 ... L2 1.25122....|1.2 |13 10 1.2 1.2
1.45| .35 1...... 1.2} L.25123....011.2 [1.25|1.0 1.2 1.2
.35} .3 |[...... 1.2 1L.25))24....)]1.2 |1.25]1.0 1.2 1.2
.25 .15 {...... 1.2 1.25|[ 25....[ 1.2 | 1.2 .85 1.2 1.2
1.2 1.2 1.25]26....11.2 | 125 .95 1.2 1.2
1.2 1.2 L25|27....|L2 {L25] .8 1.2 1.2
1.2 1.2 1.2528....|]1.2 | L3 .75 . 1.2 |......
1.2 1.2} 1.2 29....11.65[1.35] .6 |. L2 ...
1.15 1.2 1.2 30....119 |L25] .5 1.25 |...._.

3. ... 1.25 |...... 1.25 ...
some ice during January and February and December. Observations

NorEe.—There was proba,blgt

did not hegin until Apr. 10.

ream dry June 19 to Sept. 25. Water probably standing in pools Junec 19
to July 12, and change in gage height due to evaporation.

Daily discharge, in second-feet, of American Fork near Harlowton, Mont., for 1910.

Day. Apr. | May. :J une.| Sept.| Oct. | Nov. Day. Apr. | May. | June.| Sept.| Oct. | Nov.
4481 2 |...... 2 3116 ........ 3|48 2. 2 3
81 2 ... 2 317 s 3138 1l..... 2 2
38 2 |...... 2 318, 31|26 1]..... 2 2
341 2 ... 2 19, . ...... 3116 0...... 2 2
38| 1 |...... 2 320.......... 3]12 0l ..... 2 2
42| 1 ... 2 321 2110 0l...... 2 2
4481 0 ... 2 322.......... 2| 5.8 0f...... 2 2
64110 |...... 2 31123..ccian.nn 2| 3 0..... 2 2
641 5.8 ...... 2 3124.......... 21 3 0 ..... 2 2
821 3 |...... 2 325 -ccan. .. 2| 2 0l..... 2 2
109 2 |...... 2 31 26.......... 21 3 0| 2 2 2
951 2 |...... 2 3| 27ecnenao.ns 21 3 0| 58 2 2
82| 2 |.... 4 2 328l 2] 4 0| 3 b P
641 2 |[...... 2 2(29.......... 221 5.8 g 4 b2 I
48 1 |...... 2 21180.......... 42| 3 0 2 3.
:3 S F: T ORI (R [ 70 PN
Monthly discharge of American Fork near Harlowton, Mont., for 1910.
Discharge in second-feet.
arg Run-off Accue
Month. - (totalin racy
Maximum .| Minimum. | Mean. acre-feet).
B3+ TR T o el.5 92
February a2.0 111
March... . c6.0 369
ADTELe oo 5.13 305 | C.
May. . i 35.1 2,160 | C.
June. ... i 1.39 83 | D.
JULY e e 0 0
AUgust . . i 0 0
September .56 33
October. ... 2.07 127 | C.
November. 2,47 M7 | C.
December al.5 92
The year 4.81 3,520

e Discharge estimated Jan. 1to Apr. 9 and Nov. 28 to Dec. 31. Stream dry.
Note.—Stream dry June 19 to Sept. 25. The means for January, February, March, and December are

only approximate.
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LEBO CREEK NEAR HARLOWTON, MONT.

Lebo Creek rises at an elevation of 5,600 feet, flows northeastward,
and enters American Fork half a mile below the gaging station.
It is about 20 miles long, is fed by springs, and its flow is nearly uni-
form; Tts water is used for irrigation.

The gaging station, which was established July 28, 1907, to deter-
mine|the amount of water available for irrigation, is located near the
Shaw & Elliott ranch, 5 miles southeast of Harlowton.

A staff gage is nailed to a pile of the small wagon bridge on the
right bank. It has the same datum as American Fork. Measure-
ments are made by wading. )

Records obtained are fair. The flow is affected by grass in the
stream bed.

‘ Discharge measurements of Lebo Creek near Harlowton, Mont., in 1910.

! : Area of | Gage | Dis-
|
Date. ‘ Hydrographer. Width. section. |height. | charge.
I
Feet. Sq. ft. Feet. | See.-ft.
ﬁpr. 5] Raymond Richards e tereetacbeerac e 13 6 1.03 13
ay d : 14 7.9 1.24 19
July- 13 8 3.1 .63 2.7
Aug. 26||. 10 5.5 .88 8.8
Oct. 12 10 5.8 .98 10.3

1 a Meter not working well.

Daily gage height, in feet, of Lebo Creek near Harlowton, Mont., for 1910.

[Mrs. Neva Clark, observer.}

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov.
!

0.90 0.73 0.68 0.93 1........ 0.98
.90 .73 .68 .98 0.98 .98
.90 .68 .73 .98 .98 .98
.85 .68 .73 .98 .98 .98
.90 73 .63 93 .98 .98
.90 .78 .63 .98 .98 .98
85 .78 .63 1.03 .98 .98

1.45 .78 .68 1.23 .98 .98

1.30 .73 .68 1.13 .98 .98

1.05 .73 .68 1.33 98 1.03
.85 .73 .68 1.33 .98 1.03
.90 .68 .73 1.33 .98 1.03

1.30 .68 .73 1.43 .98 1.03
.95 .63 .73 1.33 .98 1.03
.95 .58 .73 1.33 .98 1.08
.85 .65 .73 1.43 .98 1.08

1.08 .53 .73 1.23 .98 1.13
.98 .53 .73 1.23 .98 1.13
.93 .53 .73 1.23 .98 1.13
.88 .48 .73 1.23 .98 1.13
.88 .48 .73 1.28 .98 1.23
.83 . .48 .73 1.28 .98 1.23
.78 .43 .73 1.28 .98 1.28
.78 .43 .83 1.28 .98 1.33
.78 .43 .88 1.28 .93 1.43
.73 .48 .88 1.23 .98 1.53
.73 .53 .88 1.23 1.03 1.53
.68 .58 .88 1.13 .

.58 .58 .88 1.13 .
.58 .58 .93 1.03 .
........ .58 4 2N

'NOTE.tT.here ‘was probably some ice during January and February and after Nov. 20. Observationg
did not begin until Apr. 10.
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Daily discharge, in second-feet, of Lebo Creek near Harlowton, Mont., for 1910.

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

1 13 8.8 4.8 3.7 9.6 a12 11
2 12 8.8 4.8 3.7 1 11 11
3 13 8.8 3.7 48] 11 11 11
4 15 7.5 3.7 48| 11 11 1
[N - 23 8.8 4.8 2.8 9.6 11 1
6 23 8.8 5.9 2.8 11 11 11
7 21 7.5 5.9 2.8 12 11 11
8 5] 27 5.9 3.7 19 11 i1
R . 15| 21 4.8 3.71 16 11 11
10 18 13 4.8 3.7 22 11 12
11 23 7.5 4.8 3.7 2 11 12
12 18 8.8 3.7 48| 2 11 12
13 2 21 3.7 4.8 26 11 12
14 20| 10 2.8 4.8 2 11 12
15.. 27| 10 1.9 481 22 11 14
16. 29 7.5 3.7 4.8 2 11 14
17 20| 14 1.2 4.8 19 11 16
18 20| 11 1.2 4.8 19 11 bt
19 20 9.6 1.2 48| 19 11 16
20.. 20 8.3 .7 4.8 19 11 16

6.3 21 8.3 .7 4.8 21 11

6.3 20 7.0 .7 48| 21 11

7.5 20 5.9 4 4.8 2t 11

5.2 21 5.9 .4 700 21 11

6.3 20 5.9 .4 8.3 21 9.6

10 20 4.8 7 83| 19 11

8.8 18 4.8 1.2 83! 19 12

8.8 13 3.7 i9 83| 16 11

13 13 1.9 19 851 16 11

16 13 1.9 1.9 9.6 12 11

........ 2 |eeee.d| 19 9.6]........ 11
o Estimated.

Norte.—These discharges are based on a fairly well defined rating curve.

Monthly discharge of Lebo Creek near ﬁarlowton, Mont., for 1910.

Discharge in second-feet.
Run-off |,
Month. (totalin [0 o0
Maximum. | Minimum. | Mean. | cre-feet).
al2 738
al12 666
213 799
11 655 | A.
18.8 1,160 | A.
9.26 551 | B.
2.78 1711 C
5.34 328 | B,
17.8 1,060 | B.
11 676 | B.
12.2 726 | B
210 615
11.3 8,140

 Discharge estimated Jan. 1 to Apr. 9; and Nov. 21 to Dec. 31.
NotE.—Means for January, February, March, and December only approximate.
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MILK RIVER BASIN.

DESCRIPTION,

Milk River is formed in the southern part of the Canadian Prov-
ince of Alberta! by the union of two streams, the North Fork and
the South Fork, that rise in the undulating foothills of the Rocky
Mountains in northeastern Montana, near the international bound-
ary line. For about 100 miles from this junction the Milk flows
eastward parallel to and on the northeastern side of the boundary.
It then turns to the southeast, passes across the northern part of
Montana, and discharges into the Missouri east of Glasgow.

The tributaries of Milk River, except Clear Creek near Yantic,
and North Fork at Chinook, are for the most part intermittent
streams, but the drainage ways that carry them contain local water
pockets which are used as watering places for stock.

From the point at which it leaves Canada and enters Montana to
Yantic, 10 miles east of Havre, the Milk is bounded on both sides
by high cliffs that rise 200 feet or more above the stream. At Yantic
the cliffs recede and become less abrupt and the valley spreads out,
and it maintains a width from 3 to 4 niiles to its lower end, where it
narrows to a mile near Hinsdale. This wider part of the valley
was probably the preglacial channel of the Missouri before it was
turned aside by the ice sheet and forced to seek a new outlet east-
ward along the southern face of the glacier.

From the top of the cliffs the country has a rolling aspect, exhib-
iting no abrupt changes except where tributaries to the main river
have eroded deep channels in passing from higher or bench lands
to the valley. The general slope of the country is toward the east.

A deposit of glacial drift, varying from a layer so thin as to be
unnoticeable to a bed 70 feet thick, covers the greater part of the
drainage basin except along the streams, and many small ponds
that dry up in summer time are scattered over the area. Most of
these ponds occupy shallow depressions with no outlet, and their
waters, as a rule, contain salts leached from the soil, and are there-
fore alkaline. Highly alkaline water was also obtained by a number
of wells that have been sunk in the vicinity of Havre and Chinook.

The entire drainage basin lies within the plains section, and is
treeless except for a few willows and cottonwoods along the stream.

The mean annual rainfall, which is about 14 inches at Havre, is
19 inches at the extreme western edge of the basin. As a rule, most
of this rainfall occurs during the months of May and June. As
might be expected in this northern latitude, the streams and lakes
are icebound from the last part of November to the first of April.

1 Beginning July 1, 1909, the Canadian Government maintained stations in the Milk River basin in the

Provinoe of Alberta. The data are published in the report of progress of stream measurements for 1909,
issued by the department of the interior, Dominion of Canada.
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As the rainfall is so scanty, irrigation is necessary for successful
cultivation of crops. The United States Reclamation Service has
begun construction on an irrigation project that will store the flood
water of Milk River, reenforce the discharge by water from St.
Mary River, and ultimately reclaim 250,000 acres of land in the
lower valley.

Reservoirs for the storage of flood waters are possible at a number
of places in the basin, as at Chain Lakes, 30 miles northwest of Havre,
and Mud Lake, in Tps. 31 and 32 N., Rs. 31 and 32 E., and at Lake
Bowdoin and Lonesome Lake.

Natural power opportunities are wholly lacking in this basin, for
the fall of none of the streams is large, and Milk River itself is apt to
cease to flow in the late summer and autumn.

The longest run-off, record extends back to 1898. The wettest
year since that time was 1899 and the driest was 1905. The total
flow of the river in the driest year was only one-thirtieth of that of
the wettest.

SOUTH FORK OF MILK RIVER NEAR BROWNING, MONT.

This station, which is located at Richard Croff’s ranch, about 40
miles northeast of Browning, Mont., and about 6 miles south of the
Canadian boundary line, was established April 28, 1905, to obtain
data for use in connection with irrigation projects in Milk River
Valley. ‘

No storage is used above this station. A number of small ditches
divert water to irrigate meadow lands in the river bottom, a con-
siderable amount of this water returning to the stream as seepage
and waste water.

The river overflows its banks at a gage height of 12 feet. During
the high water of June, 1908, the gage was washed out and was not
replaced until July 31, 1908. From high-water marks the stage Was
found to be 15.4 feet. The flood width was 850 feet and the flood
cross section about 2,600 square feét.

On July 31, 1908, a new chain gage and cable were put in at their
original locations. The datum of the gage remains the same.

The results are excellent, except during the winter months, when
they are affected by ice.

Discharge measurements of South Fork of Milk River near Browning, Mont., in 1910.

Width. Areaof | G Dis-

Date. Hydrographer. section. |height. |charge.

Feet. | Sq.ft. | Feet, | Sec.t.
Apr. 21 | W. A, La . 73 88 . 143
Sept. 16 | M. E. McChristie............co.ooiiiiieiiiiiiiiiiaaao 18 13.5 2.48 17.5
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Daily yage height in JSeet- of South Fork of Milk River near Browning, Mont., for 1910.

[R. J. Crot, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
3.10 3.15 2.92 2.50 2.25 2.50 2.60 2.58
3.10 3.12 2.92 2.55 2.25 2.55 2.60 2.55
3.10 3.05 2.90 2.50 2.20 2.60 2.65 2.55
3.00 3.00 2.95 2.55 2.20 2.60 2.65 2.58
2.90 3.05 2.97 2.55 2.30 2.70 2.60 2.45
3.00 2.98 2.88 2.50 2.28 2.70 2.60 2.60
3.28 2.98 2.88 2.55 2.35 2.68 2.60 2.58
3.42 3.08 3.50 2.55 2.30 2.75 2.60 2.55
3.48 3.15 3.80 2.52 2.32 2.68 2.55 2.58
3.52 3.20 3.30 2.55 2.35 2.65 2.55 2.50
3.60 3.38 3.10 2.50 2.25 2.70 2.55 2.65
3.55 3.35 3.02 2.55 2.30 2.60 2.55 2. 65
3.55 3.25 2.92 2.50 2.25 2.60 2.55 2.55
3.48 3.18 2.85 2.45 2.25 2.55 2.55 2.50
3.25 3.35 2.85 2.50 2.30 2.55 2.55 2.50
3.20 3.30 2.80 2.40 2.30 2.55 2.55 2.52
3.18 3.65 2.82 2.35 2.40 2.50 2.55 2.55
3.28 3.55 2.78 2.30 2.35 2. 50 2.60 2.68
3.30 3.40 2.72 2.30 2.30 2.50 2.65 2.55
3.40 3.65 2.75 2.35 2.30 2.45 2.65 2.58

.
3.38 3.50 2.70 2.30 2.25 2.42 2.60 2.65
3.28 3.30 2.70 2.35 2.30 2.55 2.55 2.40
3.18 3.18 2.75 2.28 2.25 2.60 2.58 2.65
3.20 3.10 2.80 2.25 2.30 2.65 2.55 2. 80
3.32 3.10 2.8 2.30 2.40 2.62 2.60 2.55
3.35 3.10 2.70 2.25 2.35 2.75 2.60 2.50
3.35 3.08 2.62 2.30 2.35 2.75 2.52 2.50
3.30 3.00 2.60 2.22 2.30 2.70 2.58 2.50
3.28 3.00 2.58 2.25 2.35 2.68 2.70 2.50
3.18 3.03 2.57 2.30 2.40 2.60 2.70 2.50
........ 2.95)........ 2.25 2.35 |........ 2.60 |........

‘Nore.—Ice probably existed during Januaiy, February, and December.

Daily discharge, in second-feet, of South Fork of Milk River near Browning, Mont., for
1910. .

May. | June. | July. | Aug. Sept. | Oct. Nov.

102 68 23 9 23 32 30
97 68 28 9 28 32 28
86 65 23 8 32 37 28
79 72 28 8 32 37 30
86 75 28 10 42 32 20
76 62 23 9.6 42 32 32
76 62 28 13 40 32 30
91 172 28 10 47 32 28
102 246 25 11 40 28 30
A1 130 28 13 37 28 23
146 94 23 9 42 28 37
140 82 28 10 32 28 37
120 68 23 9 32 28 28
108 58 20 9 28 28 23
140 58 23 10 28 28 23
130 52 16 10 28 28 25
206 55 13 16 23 28 28
184 50 10 13 23 32 40
150 44 10 10 23 37 28
208 47 13 10 20 37 30
172 42 10 9 17 32 37
130 42 13 10 28 28 16
108 47 9.6 9 32 30 37
94 52 9 10 37 28 52
94 56 10 16 34 32 28
94 42 9 13 47 32 23
91 34 10 13 47 25 23
79 32 8.4 10 42 30 23
79 30 9 13 40 42 23
84 29 10 16 32 42 23
72 ...l 9 13 |oeeeens 321 .......

Nore.—These discharges are based on a well-defined rating curve.
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Monthly discharge of South Fork of Milk River near Browning, Mont., for 1910,

Discharge in second-feet. :
Run-off, Accte
Month, (totalin racy
Maximum. | Minimum. | Mean, | 2cTe-feet)
.
January............. . ceeeee.| @25 1,540
February............ a2b 1,390
March. - a65 4,000
April................ - 129 7,680 | A.
BY e eere e p 114 7,010 | A.
June................ 67.8 4,030 | A.
July..oooieii. . 17.7 1,090 | B.
Auvgust.............. 10.9 T 670| B,
September.......... 33.3 1,980 | B.
October.... .. 31.5 1,940 | B.
November.. ... ..oiooiiiiiiii i 52 16 28.4 1,690 | B.
December............oooooiiiio. [N PR N, 225 1,540
The FOAT. <« e eemneeenee e emeeeeeeeeeeel oo ‘ 7.7 l 34, 600

e Discharge estimated January, February, March, and December, and the means are therefore only
approximate.

MILK RIVER AT HAVRE, MONT.

This station, which is located at the highway bridge over Milk
River at Havre, Mont., was established May 15, 1898, to obtain
data for use in connection with a storage project for irrigation in
Milk River valley. The nearest important tributaries enter about
20 miles east of the station.

The drainage area above Havre is about 7,300 miles, but the
entire run-off from this area does not pass Havre, as an elaborate
canal system in southern Alberta is supplied by Milk River. The
theoretical discharge of the main canal of this system is about 330
second-feet. The Canadian minister of the interior has granted the
canal company 500 second-feet of the low-water flow and 1,500 second-
feet of the high-water discharge. As the system has not been wholly
in operation, the full effect of the diversions on the flow of Milk River
has not yet been felt at Havre.

There are no other important irrigation rights above Havre, but
farther downstream are five large canal systems supplied directly
from Milk River and irrigating about 22,000 acres. The water rights
of these various systems have not yet been adjudicated, although
preliminary steps 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. Although
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, which is now under construction.

A chain gage fastened to the bridge rail on the downstream side is
used; its datum has remained the same since the station was estab-
lished. Measurements may be made from the bridge or by wading.
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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.

Frequent discharge measurements are necessary at this station,

and even with these the estimates are subject to considerable

error.

This characteristic is true of the entire river. In dry years the flow
ceases entirely and the water stands in pools for several months,

Discharge measurements of Milk River at Havre, Mont., in 1910.

Area of | Gage | Dis-
Date. Hydrographer. Width. section. |height. | charge.
Feet. | Sq.ft. Feet. | Sec.-ft.
Mar. 30 | Raymond Richards 122 169 6. 25 333
ﬁpr. 30 | M. E. McChristie. ... e aees 114 124 5.73 180
ay 7l..... (5 1 T, 124 123 5.70 170
June 20 |..... [+ [ S 87 72 5.29 72
July 18 | Wo A, Lamb. . iiiiiiiiiaiieii e iiiecaeiemeneannas 21 6.8 4.48 5.2
Daily gage height, in feet, of Milk River at Havre, Mont., for 1910.
[U. 8. Weather Bureau, observer.]
Day. Mar. | Apr. | May. | June. | July. | Sept. | Oct. [ Nov.
........ 6.1 5.7 5.7 5.0 4.7 4.9
8.2 6.1 5.7 5.6 4.9 | 4.7 4.9
8.5 6.0 5.7 5.6 4.9 |. 4.7 4.9
8.9 6.0 5.7 5.6 4.9 |. 4.7 4.9
8.9 5.9 5.7 5.6 4.9 4.7 4.9
8.7 5.9 5.7 5.6 4.9 4.7 4.9
8.4 5.8 5.7 5.6 501, 4.6 4.9
8.0 5.8 5.6 5.5 5.0 |. 4.7 4.9
7.9 5.8 5.6 5.5 4.9 |. 4.7 4.9
7.4 58 5.6 5.5 4.9 4.7 4.9
7.7 5.6 5.7 55 4.9 |. 4.8 5.1
7.9 56| 5.7 5.5 4.9 4.8 5.1
7.5 5.5 5.6 5.4 4.9 | 4.8 5.0
7.4 5.5 5.6 5.4 4.9 4.9 5.0
7.9 5.7 5.6 5.4 4.8 4.6 4.9 5.0
7.6 5.7 5.6 53 4.7 4.6 4.9 5.0
8.4 5.7 5.6 5.7 4.6 4.7 4.9 5.0
8.1 5.9 5.7 5.7 4.5 4.8 4.9 |. .
7.6 5.9 5.8 5.5 4.5 4.8 4.9 1.
7.3 5.8 58 5.4 4.4 4.8 4.9 |.
7.4 5.8 5.8 5.3 4.3 4.8 4.9 (.
7.2 5.8 5.8 5.3 4.3 4.8 4.9
.71 5.7 5.8 5.3 4.3 4.8 4.9
6.9 5.7 5.7 5.3 4.3 4.8 4.9
7.8 6.2 5.9 5.2 4.3 4.9 4.9
68| 6.2| 59 5.1 42| 48| 49
6.7 5.8 5.9 5.0 4.2 4.9 4.9 |.
6.8 5.8 5.8 5.0 | caen... 4.8 4.9 |
6.8 5.7 5.8 50 1. 4.8 4.9 |.
6.6 5.7 5.7 5.0 4.7 4.9 |.
6.4 (........ 1 3% (N PR PR PR 4.9 |.

Note.—Ice Jan. 1 to Mar. 1 and after Nov. 25. Riverdry from July 28 to Sept. 14,
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Daily discharge, in second-feet, of Milk River at Havre, Mont., for 1910.

Day. Mar. | Apr. | May. | June. | July. | Sept. | Oct. | Nov.
) Py 283 1 27
2, 1,400 283 11 27
B 1,600 249 11 27
4. 1,860 249 11 27
2 1, 860 217 11 27
B e 1,720 217 i1 27
I 1,53 | 188 7 27
7 e 1,280 188 11 27
gLl 1,220 | 188 11 27

L 920 188 11 27
L 1,100 | 138 18 51
R 1,220 138 18 51
L 980 17 18 38
14 e 920 17 27 38
18 e 1,220 161 27 38
16, e 1,040 161 27 38
17 e 1,530 161 27 38
N 1,340 217 27 38
19l o040 27 27 S
- 860 188 27 38
4 920 188 27 38
22 e s 800 188 27 38
b S 740 161 27 38
24 i 630 161 27 38
2 T Y 1,160 319 27 38
T 575 319 27

. 526 188 27
R 575 188 27

29, e 575 161 27 |.

B N 480 161 27 |.

3 396 |-...a..n 27

NorE.—These discharges are based on a well-defined rating curve below 400 second-feet. Above this
the curve is an extension, Stream dry July 28 to Sept. 14. Discharge interpolated Nov. 18 to 22,

Monthly discharge of Milk River at Havre, Mont., for 1910.

Discharge in second-feet.
Run-off |, ..
Month. (total in racy.
Ma’mum. | Minimum. [ Mean. | 8cre-feet).
e a 40 2, 460
......... a 50 2,780 -
396 ) 1,060 65,200 | C.
117 197 11,700 | A.
138 167 10,300 | A.
38 103 6,130 | A.
0 15.3 940 | B,
0 0 0
0 9.0 536 | C.
7 20.8 1,280 | B.
27 a34.2 2,040 | B.
December. ... ooveeeiie el a25 1,540
1T P AP AR 143 105, 000

e Discharge estimated Jan. 1 to Mar. 1 and Nov. 26 to Dec. 31.

Nore,~Stream dry July 28 to Sept.

14,

MILK RIVER AT MALTA, MONT.

This station, which is located at the highway bridge at Malta,
Mont., was established July 31, 1902, to obtain data for irrigation
projects in Milk River valley. The nearest tributaries above the
station are West and North forks of Milk River, which enter about

60 miles west of Malta.
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The drainage area above is about 14,000 square miles, but the
entire run-off does not pass this station, for between Havre and
Malta seven irrigation canals, which irrigate about 25,000 acres of
land, divert water from Milk River and its tributaries. The United
States Reclamation Service has under construction a diversion dam
at Dodson, about 17 miles above the station, which diverts 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, with a total
discharge of 1,000 second-feet.

The chain gage is fastened to the foot rail on the down side of the
bridge. The gage datum has not been changed since the station
was established. Measurements are made from the bridge- or by
wading. From November until April the gage heights are affected
by ice, so that estimates of run-off are only approximate. The
channel is sandy and shifts during floods.

Discharge measurements of Milk River at Malta, Mont., in 1910.

7 Area of | Ga; Dis-
Date. Hydrographer, Width. Section. | height. |charge.
Feel. | Sq.ft. | Feet. | Sec.t.
Mar. 29 | Raymond RichardS...ceeeiierrniinnennnecnenicannnnnnn 122 297 3.65 { 1,050
Apr, 27l W A . Lamb...........oooiiiiil.l . . 40 41 1.32 54
M. E. McChristie - .. 32 20 1.10 39
34 25 1.22 52
34 24 1.23 50
26 38 1.18 47
6 1.2 .50 9

e Made by wading.

Daily gage height, in feet, of Milk River at Malta, Mont., for 1910.

[R. H. Thomas, observer.]

Day. Apr. | May. | June. | July. Dec. Day. Apr. | May. | June. | July. | Dec.
........ 1.1 1.6 *0.5 1.2 0.6 0.4 0.5
. 65 1.0 1.4 .5 1.3 .6 4 .5
2.65 1.1 1.4 .5 1.1 .6 4
2.45 1.1 1.4 .5 0.2 1.1 .6 4
2.05 1.1 1.3 .5 .2 1.2 .6 35
2.05 1.1 1.3 .5 .2 1.3 .5 3
2.25 1.1 1.3 .5 .2 1.2 .5 .3 ..
2.45 1.1 1.1 .5 .3 1.1 .5 .35 ..
2.35 1.1 1.0 .5 .5 1.2 .5 3 ..
1.95 1.1 1.0 .5 .6 1.2 .5 25
1.65 1.1 .9 .55 .6 1.2 .5 25
1.45 1.1 .8 5 5 1.3 .5
1.55 1.1 .8 .5 .5 1.3 .5 2
1.65 1.1 .7 .5 .5 1.4 .5 15
1.55 1.1 7 .45 .5 1.4 .5 1
1.6 |........ 05

Nore.—Ice probably existed to greater or less extent during January, February, and December.
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Daily discharge, in second-feet, of Milk River at Malta, Mont., for 1910.

Day. | Apr. | May. | June. | July. | Dec. Day. Apr. | May. | June. | July. | Dec.

40 116 1 52 4

29 80 1 65 4

40 80 i 40 4

40 80 1 40 4

40 65 1 52 4

40 65 1 65 1 0

40 65 1 52 1 0.

40 40 1 40 1 01

40 29 1 52 1 0.

40 29 1 52 1 0

40 21 2.5 52 1 0

40 14 1 65 1 0.

40 14 1 65 1 0

40 8 1 80 1 0

40 8 0.5 80 1 0
16 {........ 0.

Nore.—These discharges are based on a well-defined rating curve. Above 52 second-feet it is the same
as the 1909 curve. Stream dry July 16 to Dec. 8.

Monthly discharge of Milk River at Malta, Mont., for 1919.

Discharge in second-feet.
is ge in second-fee Run-off

Month.~ (totalin [Accu-
- | Maximum. | Minimum. | Mean, | 2cre-feet). |racy.

8| 2oooouBBEEES
omw>

B

a Discharge estimated Jan. 1 fo Apr. 1and Dec. 1 to 31,

NOTE.—The means for January, February, March, and December are only approximate. Stream dry
July 16 to Dec. 8.

MILK RIVER AT HINSDALE, MONT,

This station, which is located at the highway bridge over Milk
River about 1 mile from Hinsdale, Mont., a point 46 miles from its
junction with Missouri River, was established May 13, 1908, to obtain
data for use in connection with irrigation projects in Milk River
valley.

Three tributaries enter between Malta and Hinsdale—Beaver
Creek from the south and Frenchman and Rock creeks from the north.
These streams discharge large volumes of water during the rainy
weather in the spring and summer, but they are low or even dry
during the fall and winter months.

No diversions are made between Malta and Hinsdale. The United
States Reclamation Service has appropriated the flow of the stream
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in connection with the Milk River project and will divert it at a point
9 miles east of Hinsdale to irrigate land in lower Milk River valley.

From late in November until the 1st of April the stream is frozen
entirely across and to a considerable depth. It is impracticable to
keep gage records here during this period.

A chain gage is located on the upstream side of the highway bridge.
The datum has remained unchanged. Measurements are made from
the bridge or by wading. Channel is gravel and nonshifting.

Discharge measurements of Milk River at Hinsdale, Mont., in 1910.

. s Areaof | Gage | Dis-
Date. Hydrographer. Width,| eetion. |height. | charge.

Sq.+t Feet. | Sec.ft

Mar. 28 | Raymond Richards 1,290, 6.57 | 2,830

ﬁpr. 28| W.A. Lamb................ . 151 2.08 158

ay 18 | M. E. McChristie. e . - 131 1.71 86

28 |..... do...coealats . 130 1.68 81

July 8 (....0 do......... X 7.7 .89 9
25 |..... 15 IR UG EU, .65 a3.5

@ Discharge estimated.
Daily gage height, in feel, of Milk River at Hinsdale, Mont., for 1910.
[Goldie Wooldridge, observer.]

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov
R 4.6 1.8 L7 1.0 0.5 1.4 0.5 0.65
2.... 4.3 1.8 1.8 10 .5 1.2 .5 .65
3.... 4.3 1.8 L7 Lo .5 1.1 .5 .6
4.... 4.75 1.8 1.7 1.0 .5 1.1 .45 .65
5.... 4.3 1.8 1.8 1.0 .45 10 .5 .65
6... 4.15 1.8 1.8 1.0 .5 .8 .5 .65
7... 3.7 1.8 1.7 1.0 .45 W7 .5 .8
8... 3.55 1.8 1.7 1.0 .45 .75 .5 .6
9... 3.4 1.8 L8 L0 .4 L7 .5 .6
10. e 3.1 1.7 1.8 .9 .4 .7 .56 .6

4.1 1.65 1.7 .9 .4 .7 6 .6
3.6 L6 1.6 .8 .4 .65 6 -6
3.1 1.65 1.5 .8 .4 .65 6 loeeeenos
3.0 1.5 1.5 .8 .45 .6 55 ...
2.7 1.5 15 .8 .45 .6 5 leeeiol.
2.4 1.45 1.5 .8 2.15 .6
4.3 1.5 1.5 N 2.25 .6
3.2 1.7 1.7 7 1.8 .6
2.3 1.45 1.6 .7 1.6 .6
2.3 1.45 1.5 .7 1.4 .6
2.3 1.4 1.5 .7 1.4 .6 L1 3 R,
2.2 1.4 1.4 .7 1.35 .55 1 N
2.1 1.4 1.3 .7 1.3 .5 [ 30 P,
2.0 1.3 1.2 .65 1.1 .5 N T PO,
2.0 1.3 1.1 .65 .9 .5 N T P
1.¢ 1.5 1.1 .55 .9 .5
1.85 1.4 - 1.1 .55 .8 .5
2.1 1.7 1.0 .55 .85 .55
18 1.7 1.0 .5 .8 .55
17 1.7 1.5 .55 .8 .5

........ 1.7 |oeea..s .45 Py £ 30 TR

Nore.—Ice probably existed during January and February and after Nov, 12. There was a slight -
freeze Oct. 28.  Gage heights Oct. 28 to Nov. 12 are probably slightly affected.
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Daily discharge, in second-feet, of Milk River at Hinsdale, Mont., for 1910.

Day. May. | June. | July. Sept. | Oct. | Nov.
103 8 | 13 1.3 44 1.3 3.6
103 103| 13 1.3} 2 1.3 3.6
103 86| 13 1.3] 19 1.3 2.8
103 86| 13 1.3 19 .6 3.6
103 103 13 .61 13 1.3 3.6
103 103| 13 .3 6.5 1.3 3.6
103 8 | 13 .6 4.5 1.3 2.8
103 8 | 13 .6 5.5 1.3 2.8
103 103 13 0 4.5 1.3 2.8
86 103 9 0 1.5 2.0 2.8
78 86 9 0 4.5 2.8 2.8
70 70 6.5 0 3.6 2.8 2.8
78 56 6.5 0 3.6 2.8
56 56 6.5 .6 2.8 2.0 |-
56 56 6.5 .6 2.8 1.3
50 56 6.5 2.8 1.3
56 56 4.5 2.8 1.3 1.
86 26 4.5 2.8 2,0 |-
50 70 4.5 2.8 2.8 |.
50 56 4.5 2.8 2.8
14 56 4.5 2.8 2.0
44 44 4.5 2.0 2.0 |
44 34 4.5 1.3 2.0
34 26 3.6 1.3 2.8 |.
34 19 3.6 1.3 2.8
56 19 2.0 9 1.3 2.8
44 19 2.0 6.5 1.3 2.8 |.
86 13 2.0 7.7 2.0 2.8 1.
86 13 1.3 6.5 2.0 2.8 |.
86 56 2.0 6.5 1.3 2.8 |.
T .6 L 3.6

NoTE.—These discharges are based tn a well-defined curve, the 1909 rating table being used above 295

second-feet.

Monthly discharge of Milk River at Hinsdale, Mont., for 1910.

Discharge in second-feet.

Run-off
(total in é‘;g"
_ |Maximum. | Minimum. | Mean, | 2cre-feet).
3,380
3,330
154,000
81 34,600 | B.
73.8 4,540 | A.
63.1 3,750 | A.
6.97 429 1 B.
25.8 1,590 | B.
6.48 386 | B.
. 6 2,07 127 | B.
November. 3.6 |eeeiaa 22.76 164 | C.
December. .. ..ooooe e 3.0 184
T2 ) Y F U S 281 207,000

a Discharge estimated by comparison with other Milk River stations Jan. 1 to Mar. 27 and Nov. 13 to

Dec. 31.

NoTe.—The means for January, February, March, and December are only approximate.

NORTH FORK OF MILK RIVER NEAR CHINOOK, MONT.

This station, which is located about 41 miles north of Chinook,
Mont., and about 7 miles above the junction of North Fork with Milk
River, was established April 22, 1905, to obtain data for use in con-

nection with irrigation projects in Milk River valley.
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No storage is used on this stream. Three canals, which divert an
aggregate of about 20 second-feet, take out above the station. Sev-
eral small pumping plants, which supply water for irrigating 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 North Fork.
The aggregate appropriation of these canals is 78 second-feet.

The results at this station may be considered reliable, as a fair rating
curve has been obtained. Ice during the winter months makes gage
readings impracticable. A chain gage is located on the left bank
near the house of the i»bserver. The datum of the gage has remained
the same since the station was established in 1905. Measurements
may be made by wading or at the cable near the gage.

The greater part of the run-off occurs during floods caused by
heavy rains in the spring and early summer. The stream often goes
dry in the fall. Cha‘hnel sandy and shifting.

Discharge measurements oif North Fork of Milk River near Chinook, Mont., in 1910.

T

Date. Itydrographer. Widtn.| Areaol | Gage eh]g.;'sg-e.

|
Mar.30 | Raymond Richards...l.ooooooooiiii i, 41 72 | Lt
. . l

May 3¢ McChristie. ... L... ...l . . 36 28 .63 25

2 PR L O . . 16 24 .48 14

13a . 16 24 .43 1n
June 20a o o 6 1.1 .05 .4

o Made by wading.

i
Daily gage height, in feet, and discharge, in second-feet, of North Fork of Milk River near
{ Chinook, Mont., for 1910.

I
]
| Mar. Apr. May. June.
Day.
‘ Gage | Dis- | Gage | Dis- | Gage | Dis- Ga%e Dis-
| height. | charge. | height. charge. | height. | charge. | height. | charge..
|
T
. 1.34 87 0.76 7.0
’_ 1.28 79 .68 6.7
r 1.32 84| .64 6.4
L 1.28 79 .61 6.1
; 1.23 74| 55 5.6
1.18 69 52 5.1
1.12 63 50 4.6
1.20 e 48 4.2
1.27 79 .46 3.8
1.14 65 .43 3.4
1.30 82 .44 3.0
1.22 73 .44 2.7
1.21 72 44 2.4
1.18 69 42 2.0
1.10 61 44 1.7
1.02 53 .52 17 07 1.4
1.00 51 52 17 Jeeeeeant 1.1
98 49 50 .8
94 46 47 .6
92 44 14 02 -4
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Daily gage height, in feet, and discharge in second-feet, of North Fork of Milk River near
Chinook, Moni., for 1910—Continued.

Mar. Apr. May. June.

Day.
v Gage | Dis- | Ga; Dis- | Gage | Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge. [ height. |charge.

325 .90 42 43 12
280 89 41 50 16
256 92 44 48 15
244 90 42 46 14
203 .86 39 .43 12
168 .81 35 .41 12
151 80 34 .38 10
127 80 34 .33 8.2
110 78 40 .32 7.8
e T PO .32 7.8

NoTE.—There was frobably ice during J anusry and February. These discharges are based on the 1910
rating curve up to 194 second-feet, which is well defined. Above 194 second-feet 1909 rating is used. Dis-
charges interpolated in June for days having no gage record. Stream-dry June 21 to Dec. 31.

Monthly discharge of North Fork of Milk River near Chinook, Mont., for 1910.

Discharge in second-feet.
Run-off Aceu-
Month, (total in racy.
Maximum. | Minimum, | Mean, acre-feet).
L1 1 o al0 614
February. al2 666
March..... a332 20,400 | B.
April. 58.2 3,460 | B.
ay.. 14.9 916 | B.
June.... 2.3 137 ) C.
July.... 0 0
August ... 0 0
September. 0 0
October..... 0 0
November. 0 0
December. .......... 0 0
The year 37.5 26,200

a Discharge estimated Jan. 1 fo Mar. 6.
NoTE.—The stream was dry from June 21 to the end of the year, The means for January and February
are only approximate.

BEAVER CREEK NEAR SACO, MONT.!

Beaver Creek rises in the Little Rocky Mountains, flows north-
eastward, and enters Milk River near Hinsdale, Mont.

The gaging station, which was established December 31, 1903, to
obtain data for use in connection with irrigation projects in Milk
River Valley, is located at Craig’s ranch, about 18 miles from Malta,
3 miles south of Ashfield, Mont., and near Saco, Mont., the nearest
post office.

The only diversion is that for the irrigation of land bordering the
stream. The water is diverted by small ditches leading from the
stream and by small pumping plants near the banks. ’

1 This station was called “Beaver Creek near Ashfield, Mont.,” in earlier reports.
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The entire run-off from this area does not pass the station. At
medium and high stages a second channel, known as Beaver Creek
Overflow, leaves the stream above the station, follows a depression
to the west of the main channel, and reenters at a point some distance
below the gage. Records are kept of the flow of this channel.

A staff gage was first established at Bridge No. 455 of the Great
Northern Railway, half a mile west of Ashfield, Mont. It was moved
to its present location 24 miles upstream December 31, 1903. Meas-
urements are made from a cable or by wading. The stream carries
but 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, thus making it a difficult matter to procure a permanent
rating. The results therefore are only fair.

The following estimate of discharge was made by W. A. Lamb:

April 27, 1910: Gage height, —0.35 foot; discharge, 1.0 second-foot.

Daily gage height, in feet, and discharge,f'in second-feet, of Beaver Creek near Saco, Mont.,
or 1910.

{Mrs, W. P. Craig, observer.]

Mar. Apr. May.
Day.
Gage Dis- Gage Dis- Gage Dis-
height. | charge. | height. | charge. | height. | charge.
1.. 1.35
2.. 1.35
3.. 135
4.. 1.25
P .25
6.. 1.65
7.. 2.1
8.. 2.15
U 1.95
10 i 1.25
5 Y P 1.0
B B P .55
b 3.75 .35
14 .. 3.65 .05
2 3.5 .05
16 e 3.35 .05
D 331 106 |..........
18 s 2.8 86 |..........
19 i iiiiiiiiiiiieaen 265 WL
- 1 S 2251  62|..........
b 215 58| .........
2 e 1.85 0
< 2R 1.85 48 ...
S 1.85 48 |
2 T L7 44 il
. SRR 1.6 41 .
7 15 22 20 I
2 1.4 35 35
29.. 1.35 34 —4
30.. 1.35 34 -4
. 1.35 27 3

Nore.—There probably was ice during January and February., The stream began to flow Mar. 5, but
no gage heights were kept until Mar. 13, The stream was from May 4 to the end of the year with
the exception of Aug. 13 to 16, when a little flow occurred. Gage heights for these days were: Aug.13,
1.0 foot; Aug. 14, 0.7 foot; Aug. 15, 0.4 feot; Aug. 16, 0.15 foot. The discharges were obtained from a
well-defined rating curve. Discharges interpolated Apr.17 to 21 and 23 to 27. Discharge Aug. 13, 23
second-feet; Aug. 14, 16 second-feet; Aug. 15, 10 second-feet; Aug. 16, 5 second-feet.

97746°—wsp 286—11——9
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Monthly discharge of Beaver Creek near Saco, Mont., for 1910.

) Discharge in second-feet. A cou-
Month. H rac
Maximum. | Mimmum. l Mean, | acrefeet). |2¢Y-
0 al70 C.
1] 15.1 B.
0 .05 D.
0 0
0 0
0 1.74 D.

a Mar. 1-12 estimated on basis of high-water marks noted by the observer.

BEAVER CREEK OVERFLOW NEAR BOWDOIN, MONT.

This station which was established June 29, 1903, discontinued
August 30; 1906, and reestablished May 2, 1908, is located at John

Turmell’s ranch, 14 miles from Malta, Mont.

The flow of this channel must be added to that at the Beaver Creek
station to get the total flow from the drainage area. [Water flows
into this channel only when Beaver Creek is high; the remainder of
the season water is standing in pools, and fluctuations in water level

are due wholly to local rains and evaporation.

The datum of the staff gage has remained unchanged. ¥lood

measurements are made at a bridge half a mile below the|gage.

water measurements are made near the gage by wading.
The following observation was made by W. A. Lamb:

April 27, 1910: Gage height, 3.12 feet; discharge, 0 second-feet (stream dry).

Low-

Daily gage height, in feet, of Beaver Creek overflow near Bowdoin, Mont., for 1910.

[John Turmell, observer.]

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

>
<)
o

Sept.

CEEEE DRONDR DNDDNRN DR DNDNDNDN
VRO COOTO OO ikl il beijd ki RD I R N DO N

w
WWWWW . R P CIOIOITIC I I=T ~IJ~J0PW VOOSS
B R e g B e
DNWWWWW W BRIl IO SO ~I=I=I~1~3

PLIIWE WIWWED WP P O®
| [ N -3 =3 It
SGRENRER LGRS ARG S84

w

|3

(<3

o

WL POIIIINND [OEIEIEIE) COCOIIS It i et et b i e
OO NWWOD COO - HHETDD i DN NN

BB R RE QIO SO PI~TI-T ~JOVWVNX OCDOOO

Norte.—This stream began to flow about Mar. 5. No gage heights were kept during the period Mar. §
to 12. There was no flow af*er Mar. 20, excepting Apr. 7 to 12, as the water was standing in pools.

Fluctuation of water surface dus to local rains and evaporation,
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Daily discharge, in second-feet, of Beaver Creek overflow near Bowdoin, Mont., for 1910.

Day. | Mar. Apr. Day. Mar. Apr. Day. Mar. Apr.

—
Ho®o

DO O OOCOO

Norte.—These discharges are based on a fairly well defined rating curve.

Monthly discharge of Beaver Creek overflow near Bowdoin, Mont., for 1910.

Discharge in second-feet. Run-off
Month. " (totalin
Maximum. | Minimum.| Mean. acre-feet).
March. ... 0 75.6 4,650
APTil. L i 10 0 .70 42

Nore—Mar. 5-12 estimated on basis of high water marks and statements made by observer. There
was p%cally no flow during balance of year. These estimates are approximate. Total acre-feet for
year, 4,692. .

PORCUPINE CREEK AT NASHUA, MONT.

Porcupine Creek rises in the northern part of Valley County, Mont.,
flows southward, forming the west boundary of the Fort Peck Indian
Reservation, and enters Milk River at Nashua, a point about 5 miles
from the junction of Milk River with the Missouri.

The drainage area comprises a strip of rolling prairie about 40 miles
long, extending but a short distance back from the narrow valley
formed by the stream. Forests, except for willows and cottonwoods
along the banks of the stream, are lacking.

The greater part of the run-off comes from the melting snow in the
early spring and from heavy rains during the summer. In the late
summer and winter the stream is dry. The annual rainfall is about
13 inches. The water of this stream is neither diverted nor stored.

.The only gaging station is at the road crossing at Nashua. It was
established July 11, 1908, to obtain data for an irrigation project
under construetion by the United States Reclamation Service for the
Fort Peck Indians.

Measurements are made by wading near the staff gage, which is
nailed securely to a tree on the right bank of the stream at the road
crossing.
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Dvscharge measurements of Porcupine Creek at Nashua, Mont., in 1910.

. Areaof | Gage | Dis-
Date. Hydrographer. Width.| section. | height. |charge.
. Feet. Sq. ft. Feet. | Sec.-ft.
Mar. 27 | Raymond Richards. 30 258 10.15 490
May 9 | M. E. McChristie 14 5.3 2.1 6.8
Daily gage height, in feet, of Porcupine Creek at Nashua, Mont., for 1910.
[Rosella Dunean, observer.]
Day. Mar. Apr. | May. | June. | July. Day. Mar. | Apr. | May. | June. | July.
5.0 2.2 1.3 1.9 9.3 3.2 2.0 2.2 1.4
4.2 2.1 1.2 1.9 9.4 3.2 2.0 2.2 1.4
4.3 2.1 1.2 1.9 9.5 3.2 2.0 2.2 1.3
5.0 2.1 1,2 1.8 9.5 3.1 19 2.2 1.3
7.0 2.0 1.2 1.8 8.7 3.0 19 2.2 1.2
7.0 2.0 1.3 1.8 7.7 3.0 1.9 2.2 1.1
6.8 2.0 1.5 1.8 7.7 2.9 1.8 2.2 1.0
6.5 2.0 1.7 1.7 8.7 2.8 1.8 2.2 1.0
5.8 2.0 1.9 1.7 11.0 2.8 18 2.2 1.0
5.7 2.0 2.0 1.7 9.4 2.6 L7 2.2 1.0
P P 5.2 2.0 2.0 1.7 92 2.4 1.7 2.1 1.0
12 . oo 4.8 2.0 2.0 1.6 10.3 2.4 1.6 2.0 .8
13....... 8.9 4.3 L9 2.0 1.5 10.2 2.3 1.6 2.0 -4
14....... 9.0 3.8 1.9 2.2 1.5 10.0 2.3 1.6 1.9
15....... 9.1 3.4 1.9 2.2 1.4 g;O 2.2 ig 1.9
0 [eaeenens R 3 TR

Note.—Water was standing in pools from about July 12 to 28. Stream dry July 29. Ice probably
existed during January and February.

Daily discharge, in second-feet,

of Porcupine Creek at Nashua,

Mont., for 1910.

Apr. | May. | June. | July. Day. Mar , Apr. | May. | June, | July.

116 10 0 2.8 425 40 4.2 10 .0
80 7 0 2.8 435 40 4.2 10 (1}
84 7 0 2.8 445 40 4.2 10 1}
116 7 0 .6 445 37 2.8 10 i}
240 4.2 0 .6 371 34 2.8 10 0
240 4.2 0 .6 292 31 2.8 10 0
226 4.2 [} .6 292 31 .6 10 0
205 4.2 .1 .1 371 28 .6 10 0
161 4.2 2.8 .1 610 28 .6 10 0
155 4.2 4.2 .1 435 22 .1 10 0
126 4.2 4,2 .1 415 16 .1 7 0
106 4.2 4.2 0 531 16 0 4.2 0
84 2.8 4.2 0 520 13 0 4.2 0
64 2.8 10 0 498 13 0 2.8 0
58 2.8 10 0 396 10 (1} 2.8 0
202 |........ [ N R, 0

Nore.—These discharges are based on a fairly well-defined rating curve. Water standing in pools July
12 to 28, no flow; dry July 29.
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Monthly discharge of Porcupine Creek at Nashua, Mont., for 1910.

Discharge in second-feet.
Run-off |, ...
Month. _ {ootain Aceu
| Maximum. | Minimum. | Mean. acre-feet).
18,200 | B.
) B.
1,910 | B.
319 | B.
22| C.
25,300

¢ Discharge estimated Mar. 1 to 12.

Nore.—There was little or no flow the rest of the year, water standing in pools or ereek dry.

PRIVATE CANALS IN MILK RIVER VALLEY.
DESCRIPTION.

Since 1905 a number of stations have been maintained on private
canals in Milk River valley for the purpose of ascertaining the extent
of private water rights. With the exception of Rock Creek Canal,
which is near Hinsdale, in Valley County, these canals are located in
Chouteau County and are used to irrigate lands in the vicinity of
Harlem and Chinook.

The canals are all built on small grades and in soil which is easily
eroded. In many of them silt has been deposited, and nearly all of
them contain a growth of weeds and moss. At low stages the water
is uniformly sluggish. In order to divert water into the laterals
checks are erected in the main canals, and these checks often produce
back-water effects for long distances above. They were put up under .
a great variety of conditions, and as a result velocities are found to
differ widely at the same gage height during the season. In order to
establish the correct relation between gage height and discharge it
is necessary to make several rating curves for the same canal station.
Frequent discharge measurements are necessary to obtain reliable
results. Staff gages are located on all canals and most measurements
are made by wading.

COOK CANAL NEAR CHINOOK, MONT.

This station, which was established April 10, 1905, is located about
one-half mile above a small wooden highway bridge on the road
running parallel to the Great Northern Railway, about 3 miles east of
Chinook.

Discharge measurements are made from the highway bridge.
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Discharge measurements of Cook canal near Chinook, Mont., in 1910.

Date. . Hydrographer.

Area of | Gage | Dis-
Width.| sestion. |height. | charge.
Feet. | Sq.feet. | Feet. | Sec.ft.
13 3.11
13 27 2.60 13
14 27 2.45 9.7
16 34 2.57 15
14 27 2.54 9.7
8 13 1.95 3.5

a Made from south side of footbridge.

Daily gage height, in feet, and discharge, in second-feet, of Cook canal near Chinook,

Mont., for 1910.

[Berto Snedecar, observer.]

Apr. May. June.
Day.
Gage Dis- Gage Dis- Gage Dis-
height. | charge. | height. | charge. | height. | charge.
........... 18.5 2.05 4.4
18.5 2.0 4.0
17.7 1.95 3.5
X 16.1 1.95 3.5
14.6 1.5 7
13.0 1.45 .5
1 1.3 .2
1.3 .2
1.2 .
1.16 .
1.
1.
1.

PRNPD PRPPD NP PPN PP

NN

et
WGTNI00 DD MOTEO®  ONNN®  NN©e

- o 2 2] o ©
i Ioco - ==Y PWRWWE WWROD 0O
OO NNNOO0 0000 00000 W 0D

NoTE.—~Canal not running Jan, 1 to Apr. 14, nor June 9 to Dec. 31. The discharges were obtained by
the indirect method for shifting channels. Discharges April 15 to May 1 were estimated from known

condition of canal regulation.

Monthly discharge of Cook canal near Chinook, Mont., for 1910.

Discharge in second-feet.

Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 8cre-feet).
21 21 a2l 666
18.5 4.9 10.8 646
4.4 .2 2.12 34

a Estimated.
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MATHESON CANAL NEAR CHINOOK, MONT.

This station, which was established April 10, 1905, is located at &
footbridge 200 feet below the head gate near the main road, 34 miles
east of Chinook.

"Discharge measurements of Matheson canal near Chinook, Mont., in 1910,

Width| Ateaof | Gage | Dis-

Date. Hydrographer. section, |height.|charge.
Feet. 8q.Jt. Feet. | Sec.ft.

Apr. 29 { M. E. McChristie.............o....oo.... .- g 7.9 2.18 4.3
May 6|..... [« 1 T 7.5 5.3 2.00 2.5
16 |..... do......... 5 4.8 1.90 1.9

20 |..... ' L .. 2.5 2.4 1.84 1.0

25 ..... L L M 4 4.1 1.88 1.2

NoTE.—All measurements were made from footbridge.

Daily gage height, in feet, and discharge, in second-feet, of Matheson canal near Chinock,
Mont., for 1910. :

[Mrs, Winnie Sisson, observer.}

Apr. May. June.

Day.
Gage Dis- Gage Dis- Gage Dis-
height. | charge. | height. | charge. | height. | charge.

CRCTUTCUR b e OO WWM:

2.25 5.2 1.75 0.7
2.00 2.5 1.7 5
19 16 1.7 5
19 1.6 1.7 5
1.9 1.6 2.3 5.8
2.0 2.5 2.3 5.8
1.9 1.6 2.3 5.8
1.8 9 2.3 5.8
2.0 25 2.0 25
2.0 2.5 2.0 2.5
2.0 2.5 2.0 2.5
2.0 2.5 2.0 2.5
2.0 2.5 1.9 1.6
2.0 2.5 1.85 12
2.0 2.5 17 5
1.9 1.6 1.7 .5
1.9 1.6 1.3 )
1.9 1.6 13 |

1.9 1.6 13 |

18 9 13

1.8 .9 13

1.8 9 1.3

1.8 3 A

1.8

19

1.9

1.8

18

1.8

1.8

1.8

e e T,
COOOOD DO

NorE.—Canal not running Jan. 1 to Apr. 17 nor June 17 to Dec. 31. Water standing in canal June 17 to
22. Discharges based on a fairly well defined rating curve. Discharges Apr. 18 to 30 were estimated from
known conditions of regulation.
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Monthly discharge of Matheson canal near Chinook, Mont., for 1910.

Discharge in second-feet.
Run-off
Month. Piacrer
Maximum. | Minimum.| Mean, | 8cre-feet).
5.0 3.0 a4.0 103
5.2 .9 1.73 106
5.8 .5 2.45 78

e Fstimated.
HARLEM CANAL NEAR ZURICH, MONT.

This station, which was established in June, 1903, is located about
500 feet below the head gates of the canal, 11 miles southeast of the
Great Northern Railway section house at Zurich. It is reached by
driving from Chinook.

Discharge measurements of Harlem canal near Zurich, Mont., in 1910.

Width,| Areaof | Gage | Dis-

Date. Hydrographer. ‘| section. | height. |charge.
8q. 1t Feet. | Sec.ft

Mpr 29a| 39 2.65 52
a, 37 2.60 52
16 42 2.95 60

20 47 3.10 62

20 47 3.10 65

25 46 3.09 69

25 46 3.09 63

June 4 32 1.83 38

a Made from highway bridge 2 miles below gage.
Note.—All measurements after Apr. 29 were made at one section between gage and head gates.

Daily gage hetght, in feet, and discharge, in second-feet, of Harlem canal near Zurich,

Mont., for 1910.
[Joel Lean, observer.]
Mar. Apr. May. l June.
Day. ‘
Gage Dis- | Gage Dis- | Gage Dis- Ga%]e Dis-
height. | charge. | height. | charge.| height. | charge. height. | charge
|
*

3.0 62 2.7 54 2.6 51
3.0 62 2.6 51 2.6 51
2.9 59 2.7 54 2.6 51
2.9 59 2.7 54 2.2 44
2.8 56 2.7 54 2.1 42
2.9 59 2.7 54 2.1 42
2.9 59 2.8 56 2.2 4
2.9 59 2.8 56 2.2 44
2.7 54 2.8 56 2.2 4’

2.9 2.7 54 2.7 54 2.1 42

3.0 2.6 51 2.6

3.0 2.8 56 2.6

3.1 3.0 62 2.8

3.0 3.1 65 3.0

3.1 3.1 65 3.0

3.2 3.2 67 2.95 60 | fieaeas

3.1 3.2 67 3.0

3.1 3.2 67 3.2

3.0 3.1 65 3.1

3.0 3.1 65 3.1
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Daily gage height, in feet, and discharge, in second-feet, of Harlem canel near Zurich,
Mont., for 1910—Continued.

Mar. Apr. May. | June.
Day. i
Ga%; Dis- | Gage Dis- Ga%e Dis-~ Ga%e Dis-
height. | charge. | height. | charge. | height. | charge.| height. | charge.
21 2.9 59 3.1 65 3.25
22. 2.9 59 3.1 65 3.1
23. 2.8 56 3.0 62 3.0
24. 2.8 56 3.0 62 3.1
25. 2.9 59 3.0 62 3.05
26... 2.8 56 2.9 59 3.2
27... 2.9 59 2.9 59 3.0
28... 3.0 62 2.8 56 3.0
2... 3.0 62 2.7 54 2.9
30... 3.0 62 2.7 54 2.85
31 3.1 (15 0 PR P 2.8

Nore.—Canal not running Jan. 1 to Mar. 9, nor from June 11 to Dec. 31. These discharges are based on
a fairly well defined rating curve.

Monthly discharge of Harlem canal near Zurich, Mont., for 1910.

Discharge in second-feet. Run<ff oo
Month. (total in racy.
Maximum. | Minimum. | Mean. acre-feet) .

67 56 61.4 2,680 | B.
67 51 60.4 3,590 | B.
69 51 59.1 3,630 [ B
51 42 45.5 903 { B

AGENCY DITCH NEAR HARLEM, MONT.

This station, which was established July 14, 1905, is located at the
highway bridge, about one-fourth mile below the head gate. It is
reached by driving south from Harlem, Mont.

No gage heights were observed regularly during 1910.

Discharge measurements of Agency ditch near Harlem, Mont., in 1910.

< Area of | Gage. | Dis-
Date. Hydrographer. Width,| 27080 hegft_ charge.
Feet. Sq. ft. Feet. | Sec.t.
May 4 | M. E. McChristie. 21 57 4.45 60
May 14 |.....do... 16 18 2.056 26
June 6 19 49 3.75 40
22 22 78 5.15 48
July 9 22 77 5.20 29
18 20 56 4.95 15
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Daily discharge, in second-feet, of Agency ditch near Harlem, Mont., for 1910.

Day. Apr. | May. | June. | July. Day. Apr. | May. | June. | July.
60 |........ 40 60 40 18
60 40 40 60 |. 40 18
60 40 40 60 . 40 16
60 40 40 60 |. 40 16
60 40 40 60 40 16
60 40 35 60 |........ 40 16
60 40 35 60 [-....... 48 16
60 40 31 60 |........ 48 16
60 40 29 60 |........ 48 16
........ 10 29 60 f........ 48 16
10 29 60 48
10 25 60 |. 48
10 25 60 |. 45 |.
10 22 60 |- 45 |.
40 20 60 |.. 45 |.

Nore.—These discharges are based on actual measurements and the following note, which was obtained
from the irrigation engineer at the agency: ‘Canal was opened Apr. 8, and remained constant until
May 10, when it was shut down for repairs. Water turned on June 2 and was constant until June 9,
when the gates were partl{ closed, June 10 to 14, discharge estimated. Gates opened June 15; same
discharge as before being closed. June 22 gates raised, also flush boards on waste gate. Since June 30
discharge decreased on account of river falling. Gates closed July 27.”

Monthly discharge of Agency ditch near Harlem, Mont., for 1910.

Discharge)| R

un-oft

Month. in second-|  (fotal in

(mean) acre-feet)
Apr. 8-30.. 60 2,740
y 1-9. 60 1,070
June 2-30 37 2,130
Jaly 1-27 25 1,340

FORT BELENAP CANAL NEAR CHINOOK, MONT.

This station, which was established June 21, 1903, is located at the
highway bridge, about 500 feet below the head gates of the canal, 8
miles east of Chinook.

The high water of June, 1908, washed out both the bridge and the
gage. A new gage was installed on June 27, 1908, at a different
datum, within a few feet of the site of the old gage.

A new bridge was built about one-fourth mile upstream from the
site of the old one. Measurements can be made from this bridge
only when the canal is running full. Wading measurements are
made at a section about 300 feet downstream from the gage at the
bridge.

Discharge measurements of Fort Belknap canal near Chinook, Mont., in 1910.

Width Areaof | Gage | Dis-

Date. Hydrographer. " section. | height. | charge.
Feet. 8q. ft. Feet. | Sec.ft.

April30 M. E, MceChristle. ... ... oo 48 65 2.56 66
May &|.....d T 8 0| 262 68
48 69 2.65 69

42 61 2.64 62

49 75 2.75 81

June 7 49 75 2.70 72




MISSOURI RIVER BASIN, 181

Daily gage height, in feet, and discharge, in second-feet, of Fort Belknap canal near
Chinook, Mont., for 1910.

[Bruce Glenn, observer.]

May. June. -May. June,
Day. Day.
Gage Dis- | Gage Dis- Gage Dis- | Gage Dis-
height. | charge. | height. | charge. height, | charge. | height. | charge.

2.60 67 2.70 75 2.65
2.60 67 2.65 72 2.70
2.60 67 2.65 72 2.68
2.60 67 2.65 72 2.65
2.60 67 2.65 2 2.65
2.60 67 2.65 72 2.65
2.65 70 2.65 72 2.65
2.65 70 2.65 72 2.70
2.60 67 2.60 67 2.70
2.60 67 2.60 67 2.75
2.60 67 2.60 67 2.75
2.60 2.75
2.60 2.75
2.60 2.70
2.60 2.70

2.60

NoTE.—Canal gates closed June 12 to 20, and on June 26 for rest of the year.

Monthly discharge of Fort Belknap canal near Chinook, Mont., for 1910.

Discharge in second-feet.

Run-off
Month. (total in
Maximum. | Minimum.| Mean. | 8crefeet).

32.8 845
63.0 3,750
68.8 4,240
June, 16 days 75 56 67.0 2,130

NorE.—Discharge for period Mar. 19 to Apr. 30, estimated from statements of observer before regular
observ ations began.

LITTLE PORCUPINE CREEK B{LSIN.
LITTLE PORCUPINE CREEK NEAR FRAZER, MONT.

Little Porcupine Creek rises near the central-western part of the
Fort Peck Indian Reservation, flows southward, and enters Missouri
River near Frazer, Mont.

The drainage area comprises a strip of land ‘about 25 miles long,
extending but a short distance back from the narrow valley border-
ing the stream. Except for a growth of cottonwoods and willows,
the basin is without forestation.

The run-off comes from the melting snow in the spring and from
heavy rains during the summer. During the greater part of the
year the channel is dry, except for abou<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>