DEPARTMENT OF THE INTERIOR
FRANKLIN K. LANE, Secretary

UNITED STATES GEOLOGICAL SURVEY
GEORGE OTIS SMITH, Director

Water-Supply Paper 386

SURFACE WATER SUPPLY OF THE
UNITED STATES

1914
ParT VI. MISSOURI RIVER BASIN

NATHAN C. GROVER, Chief Hydraulic Engineer

W. A. LAMB and ROBERT FOLLANSBEE, District Engineers

Prepared in cooperation with the States of
Colorado, Montana, Nebraska, and South Dakota

WASHINGTON
GOVERNMENT PRINTING OFFIOB

1917



-

ADDITIONAL COPIES

OF THIS PUBLICATION MAY BE PROCURED FEOM
THE SUPERINTENDENT OF DOCUMENTS
GOVERNMENT PRINTING OFFICE
WASHINGTON, D. C.

AT
30 CENTS PER COPY
v

’



Authorization and scope of work..............¢ o e PR

Deﬁnitionofterms.............................:%,}\_}’Of’oé ............

Convenient equivalents.................... .. ... < /:f’ >

Explanation of data................. c%«}

Accuracy of field data and computed results .......... <. ?{ Zo ...

GOOPETRLION. ..oeeeeeeeeeei e C:’%,od-, .....
s

Red Rock River above Red Rock reservoir, near Monida, t.

Red Rock River below Red Rock reservoir, near Monida, Q&
Beaverhead River at Barratts, Mont.........................0..
Jefferson River near Silverstar, Mont...........................
Missouri River at Toston, Mont........ e e e
Missouri River at Cascade, Mont. ..............................
Missouri River at Fort Benton, Mont........... ... ... . ... ...
Tributary basing. .. ..ouueiiuieao e
Passamari River near Alder, Mont..............................
MuskratRiveY near Boulder, Mont.............................
Gibbon River near Yellowstone, Mont..........................
Madison River near Yellowstone, Mont.........................

Deep Creek near Townsend, Mont......ooco o il

Prickly Pear Creek near Clancy, Mont....................o ...
Tenmile Creek near Helena, Mont............. ... ... ... N
Little Prickly Pear Creek near Marysville, Mont.................

Little Prickly Pear Creek near Canyon Creek, Mont..................

North Fork of Sun River near Augusta, Mont. ..................

Sun River at Fort Shaw, Mont...... et aiaaeaaeaan

Willow Creek near Augusta, Montb.......coooo.o oo,

South Fork of Sun River at Augusta, Mont.......................
Cut Bank Creek at Cut Bank, Mont. ............ ... ...........

Marias River near Shelby, Mont. .. .oocvoemeeii ..

Two Medicine River at Family, Mont..........................
Badger Creek near Family, Mont............

Birch Creek at Swift dam, near Dupuyer, Mont ..................

Birch Creek near Dupuyer, Mont................

Birch Creek at Nelson’s ranch, near Dupuyer, Mont ..... Teeanens

Birch Creek at Hall’s ranch, near Dupuyer, Mont...............
Birch Creek at Robare, Mont......coooevieaaae ...
Dupuyer Creek near Valier, Mont.............. ... ............
‘Dry Fork of Marias River near Valier, Mont.....................
Teton River at Strabane, Mont............. ... . ... ... ... ...
Deep Creek near Chouteau, Mont....c......l ..ot e,
Willow Creek near Chouteau, Mont.e.oooeveieenviiininannnaa..s



4 CONTENTS.

Gaging-station records—Continued.

Tributary basins—Continued. Page.
Muddy Creek near Bynum, Mont\ ...... 67
Blackleaf Creek near Bynum, Mont................ S i
North Fork of Musselshell River near Martinsdale, Mont ............. 71
Musselshell River at Harlowton, Mont. ..ol 72
Checkerboard Creek near Delpine, Mont............................ 74
South Fork of Musselshell River near Martinsdale, Mont............. 75
Flatwillow Creek near Flatwillow, Mont...............cocoiaan.o. 77
South Fork of Milk River near Browning, Mont...................... 79
Milk River at international boundary................................ 81
Milk River at Havre, Mont..................................coo.... 83
Fort Belknap canal near Chinook, Mont............................. 84
Paradise canal near Chinook, Mont................................. 86
Harlem canal near Zurich, Mont................................... 87
Agency ditch near Harlem, Monb. - - ... ...o..o oo oo 88
Milk River at Malta, Mon®...ooooeeeeeneoee i iiiiaieeaa... 89
Milk River at Hingdale, Mont..........cooieimiinii ... 91
North Fork of Milk River near Kimball, Alberta.......... e 92
Battle Creek near Chinook, Mont.............o..................... 94
Cook canal near Chinook, Mont........co. oo i 95
Matheson canal near Chinook, Mont.....coooooeo i o iiiai.., 96
Rock Creek near Hinsdale, Mont.............. . ... ... ..., 97
Porcupine Creek at Nashua, Monb. - .....coooiioiiiiiiiiaian.. 99
Little Porcupine Creek at Frazer, Mont..........ooo oo, . 100
Wolf Creek near Wolf Point, Mont....... ... ... ciiiiiiiiiaa.n 102
Poplar River near Poplar, Mont. ...l 103
Big Muddy Creek near Culbertson, Mont......................... ... 104
Yellowstone River at Canyon Soldier Station, Yellowstone National

Park, Wy0. .ot e 106
Yellowstone River at Corwin Springs, Mont......................... 107
Yellowstone River at Huntley, Mont.........................o.... 109
Yellowstone River at Intake, Mont......... e, 111
Big Timber Creek near Big Timber, Mont............................ 112
Boulder River near Contact, Mont....ooceeeeeee oo, 113
Boulder River near McLeod, Mont......oo......ooiiiiiiiiaia... 115
West Fork of Boulder River at McLeod, Mont..........c.coooiaots. 116
Sweetgrass Creek above Melville, Mont............................. 117
Sweetgrass Creek below Melville, Mont............................. 119
Stillwater River near Absarokee, Mont........ .. oo oo iiiiaaiann 120
Rosebud River at Absarokee, Mont......... e 122
Pryor Creek at Coburn, Mont. ....o.oeenoiiiin 123
Pryor Creek at Huntley, Mont......................... e eeeeaeaaa 124
Bighorn River near Hardin, Mont.....ccccoovviniiiiiinnnnanns. ... 126
Shoshone River at Corbett dam, Wyo........... ... .. .coiiiaiiiaa. 127
Soap Creek near St. Xavier, Mont. ... c.ovueeeiiiiiiiiniaan.. 130
Rottengrass Creek near St. Xavier, Mont............. e eeaceeaaaa- 131
Little Bighorn River near Wyola, Mont ..........coovoiiiiiiiia.o 133
Little Bighorn River near Crow Agency, Mont...................... 134
Lodgegrass Creek near Lodgegrass, Mont............................ 136
Little Missouri River near Alzada, Mont............ ... ............ 137
Knife River near Broncho, N. Dak.....cooooioiiiaiiiiaiae, 139
Heart River near Richardton, N. Dak..cc.oooieuiiiiininniinnnnn. 140

Cannonball River near Stevenson, N. Dak....cceeeeeaeeesaeanaaaao, 142



CONTENTS. 5
Gaging-station records—Continued.

Tributary basins—Continued. Page.
North Branch of Grand River at Haley, N. Dak........... PO 143
Grand River near Wakpala, S, Dak....ccoooiieeeeaiiiiiiiao.. 145
Cheyenne River near Cascade Springs, S. Dak........................ 146
Cheyenne River near Wasta, 8. Dak................ ... .. 147
Belle Fourche River near Belle Fourche, 8. Dak.................... 148
White River near Interior, S. Dak...cvveeecnenaceaiaiiaiaoo. 150
White River hiear Westover, 8. Dak...oeeeeeeenenennoiaaaaaaan 154
South Fork of White River near Westover, S. Dak................... 156
Niobrara River near Lynch, Nebr.....c..ooooooiiiiii il 157
Rock River at Luverne, Minn..........o..oiiiiiiiiininia. . 159
North Platte River above Pathfinder, Wyo......ccoooveoooaoo. 160
North Platte River at Pathfinder, Wyo...ccoooceeueaeaoa .. 162
North Platte River and Interstate Canal at Whalen, Wyo............. 164
North Platte River at Henry, Nebr....... ..o o ... 166
North Platte River at North Platte, Nebr...............c.cooviiue... 167

Platte River near Elm Creek, Nebr.....ooooeaieieennieeaeaeaeao... 168
Platte River near Columbus, Nebr...coeeeoeeeeeeeeneniiiiiaaa.. 169
Platte River near Fremont, Nebr...ooveeaeieeeeineeeiaeeoeaea.. 171
Douglas Creek near Keystone, Wyo...cooooiieeeeeooiiaa. 172

North Spring Creek near Saratoga, Wyo0..coeowaeeeaeaa oot 173
Jack Creek at Matheson’s ranch, near Saratoga, Wyo................. 175
Rock Creek at Arlington, Wyo......oooooiiiianiiiiiiiion, te... 176

Sweetwater River near Alcova, Wy0.eeeeveeneeeaeeao oo, 178
Laramie River near Jelm, Wy0...ceaeieaiaaaeenieiiiaaiaia. 179

Laramie River at Two Rivers, Wyo...ccoeaeooooaoon oo s 181
Little Laramie River at Two Rivers, Wyo.................... ... .. 182
Birdwood Creek near Sutherland, Nebr.......c...oooveiaiiiiio.. 184
South Platte River at Lake George, Colo..... .. ... oo .. 186
South Platte River below North Fork, at South Platte, Colo......... 187
South Platte River at Julesburg, Colo....... .ol 190
South Platte River at North Platte, Nebr................ ereeaaann 191
Tarryall Creek near Jefferson, Colo......oooooooioiiiii it 192
North Fork of South Platte River at Grant, Colo......cc..ooveaai.o... 193
North Fork of South Platte River at South Platte, Qolo............... 195
Geneva Creek at Grant, Colo. ....ooooeoi oo 197
Clear Creek near Golden, Colo....ceoovei et 199

- South Boulder Creek near Rollinsville, Colo.......ccoeioaiiaiaaaaa.. 200
Loup River at Columbus, Nebr....cooieemimiiieiiiiiii i iiiiaiaa. 202
Elkhorn River at Arlington, Nebr... ... ... ... oo aan. 204
Republican River at Culbertson, Nebr.........coooeoiioiiiiaaio.. 205
Republican River at Bostwick, Nebr..........o....o..o.ooo.o ... 206
Frenchman River at Culbertson, Nebr............... . ... ... 208

Big Blue River at Beatrice, Nebr................................. .. 209
Little Blue River near Fairbury, Nebr..........ccoooocoiiion. .. 211
Miscellaneous MeasUremMentS. .« .. vovae. ot e et a e et i ceaea e eaas 213
Index........ e 217



TLLUSTRATIONS.

Prate 1. A, Price current meters; B, Typical gaging station
II. Water-stage recorders: A, Stevens; B, Gurley printing; C, Friez.... 13

ITI. Gaging stations on Cheyenne River, S. Dak.: A, Chain gage on bridge

near Wasta; B, Slope gage and water-stage recorder near Cascade



SURFACE WATER SUPPLY1 (ﬁ‘ MISSOURI RIVER BASIN,
914.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of fourteen reports presenting results
of measurements of flow of streams in the United States during the
year ending September 30, 1914,

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

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

‘The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried the following item and appropriations:

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 and utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1915.

1895 . - e e $12, 500
1898, e 20, 000
1897 01900, inclusive..........o....oii i 50, 000
1901 t0 1902, inclusive. ... ... ... . ... .. ... 100, 000
1903 to 1906, inclusive.......... ... e 200, 000
1907 -« oot 150, 000
1908 to 1910, inclusive. ... ... ... iiii i 100, 000
1911 10 1915, inclusive. ... ... ooee e e e 150, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on page 14.

Measurements of stream flow have been made at about 3,400 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1914, 1,480 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements are made at other points.

7



8 . SURFACE WATER SUPPLY, 1914, PART VI.

In connection with this work data were also collected 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 water-supply papers from time to time.

Information in regard to publications relating to water resources
is presented in the appendix to this report.

DEFINITION OF TERMS.

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

“Second-feet” is an abbreviation for ““cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (pp. 12-14).

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

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

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

‘““Millions of cubic feet”” is applied to quantities of water stored in
reservoirs, most frequently in connection with studies of flood control.

The following terms not in common use are here defined:

“Discharge relation,” an abbreviation for the term “relation of
gage height to dlscharge

“Control,” “controlling section,” and ‘“point of control,” terms
used to designate the section or sections of the stream below the gage
which determine the discharge relation at the gage. It should be
noted that the control may not be the same section or sections at all
stages.
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The “point of zero flow’’ for a given gaging station is that point
on the gage—the gage height—to which the surface of the river
would fall if there were no flow. .

CONVENTENT EQUIVALENTS.

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

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

Dischargs Run-off in inches.
in second-
feet per
square .| 1day. 28 days. 29 days 30 days. 31 days.
1.041 1.079 1.116 1.153
2.083 2.157 2.231 2.306
3.124 | 3.236 3.347 3.459
4.165 4.314 4.463 4.612
5.207 5.393 5.578 5.764
6.248 6.471 6.694 6.917
7.289 7.550 7.810 8.070
8.331 8.628 . 9.223
9.372 9.707 10.041 10.376

Nore.~For part of a month multiply run-off for one day by the number of days.

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

4

Dischargo Run-off in acre-feeti.
in second-
foet. lday. | 28days. | 29days. | 30days. | 31days.

) 1.983 55.54 57.52 59.50 61.49
Zreienann 3.967 111.1 115.0 119.0 123.0
Bacernrean 5.950 166.6 172.6 178.5 184.5
doceennens 7.934 222.1 230.1 238.0 246.0
Buceaveenn 9.917 2717.7 287.6 297.5 307.4
[ I 1.90 333.2 345.1 357.0 368.9
Toeeenennn 3.88 388.8 402.6 416.5 430.4
SO 5.87 444.3 460.2 476.0 491.9
Qe 17.85 499.8 517.7 535.5 553.4

Nore.—For part of a month nﬁu.ltiply run-off for one day by the number of days.

Table for converting discharge in second-feet into run-off in millions of cubie feet.

Run-off in millions of cubic feet.
Dise Q"
in second-
feot. tdsy. | 28days. | 20days. | 30days. | 31days.
2.419 2.506 2.592 2.678
% 838 5.012 5.1 5.356

NorE.—For part of 8 month multiply run-off for one day by the number of days.
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Table for converting discharge in second-feet tnto run-off tn millions of gallons.

Discharge Run-off in millions of gallons.
in second-
feet. 1day. 28 days. 29 days. 30 days. 31 days.

0. 6463 18.10 18.74 19.39 20.04
1.293 36.20 37.48 38.78 40.08
1.939 54.30 56.22 58.17 60.12
2.585 72.40 74.96 77.56 80.16
3.232 90. 50 93.70 96.95 100.2
3.878 108.6 112.4 116.3 120.2
4.524 126.7 131.2 135.7 140.
5.171 144.8 149.9 155.1 160.3
5.817 162.9 168.7 174.5 180.4

NorE.—For part of a month multiply run-off for one day by the number of days.

Table for converting velocity n feet per second into velocity in miles per hour

[1 foot per second=0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mile per hour=1.4666
feet per second. In computing the table the figures 0.68182 and 1.4667 were used.]

Tenths.
Feet per second
(units).

0 1 2 3 4 5 6 7 8 9
0.000 | 0.068 | 0.136 | 0.205| 0.273| 0.341 | 0.409 | 0.477 | 0.545 0.614

.682 . 750 .818 .886 L9951 1.02 1.09 1.16 1.23 1.30
1.36 1.43 1.50 1.57 1.64 1L.70 | 177 1.84 1.91 1.98
2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
2.73 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
3.41 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 | 4.02
4.09 4.16 4.23 4.30 4.36 | '4.43 4.50 4.57 4.64 4.70
4.77 4.84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39
5.45 5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
6.14 6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 | . 6.75

Table for converting discharge in second-feet into theoretical horsepower per foot of fall.

[1 second-foot=0.1136 theoretical horsepower perfoot of fall. "'Weight of 1 cubie foot of water=62.5 pounds.}

Units.
Tens.
0 1 2 3 4 5 6 7 8 9
[ RN 0.00| 0.114 [ 0.227] 0.341| 0.45¢4| 0.568 | 0.682| 0.795| 0.909 1.02
1. L14( 1.25 1.36 1.48 1.59 1.70 1.82° 1.93 2.04 2.16
2... 2.27| 2.39 2.50 | 2.61 2.73 2.84 2.95 3.07 3.18 3.29
3... 3.41| 3.52 3.64 3.75 3.86 3.98 4.09 4.20 4.32 4.43
4... 4.54 ] 4.66 4.77 4.88 5.00 5.11 5.23 5.34 5.45 5.587
5... 5.68{ 5.79 5.91 6.02 6.13 6.25 6.36 6.48 6. 59 6.70
6... 6.82 | 6.93 7.04 7.16 7.27 7.38 7.50 7.61 7.72 7.8
7... 7.951 8.07 8.18 8.29 8.41 8.52 8.63 8.75 8.86 8.97
8. 9.091 9.20 9.32 9.43 9. 54 9.66 9.77 9.88 |10.0 10.1
L T 10.2 | 10.3 10.5 10.6 10.7 10.8 10.9 11.0 111 11.2

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

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

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

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

1 secongl-foot for one year (365 days) covers 1 square mile 1.131 feet or 13.572 inches
deep.

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.
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1 second-foot equals about 1 acre-inch per hour.

1 second-foat for one year (365 days) equals 724 acre-feet.

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

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

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

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

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

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

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

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

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

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

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

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-foot.

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.

linch 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 sqgare feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2 39 square kilometers.

1 cubic foot equals 0.0383 cubic meter.

1 cubic foot of water wiighs 62.5 pounds.

1 cubic meter per mindte equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

Second-feet Xfall in feet
11

water wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1913, and ending September 30, 1914. At the first of January
in most parts of the United States much of the precipitation in the
preceding three months is stored as ground water, in the form of
snow, or in ponds, lakes, and swamps, and this stored water passes
off in the streams during the spring break-up; at the end of Septem-
ber, on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for a
year beginning with October 1 is practically all derived from precipi-
tation in that year.

The base data collected at gaging stations (Pl I, B) consist of rec-
ords of stage, measurements of discharge, and general information

»

To calculate water power quickly: =net horsepower on
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used to supplement the gage heights and discharge measurements in
determining the daily flow. The records of stage are obtained either
from direct readings on a staff gage or from a water-stage recorder
(PL II) that gives a continuous record of the fluctuations. Measure-
ments of discharge are made with a current meter. The general
methods are outlined in standard textbooks on the measurement of
river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the daily discharge from which the monthly
and yearly mean discharge is determined.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving
results of discharge measurements, a table showing the daily dis-
charge of the stream, and a table of monthly and yearly discharge
and run-off.

If the base data are insufficient to determme the daily discharge,
tables giving daily gage heights and results of discharge measurements
are published.

The description of the station gives, in addition to statements re-
garding location and equipment, information in regard to any con-
ditions that may affect the constancy of the discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum re-
corded stages, and the accuracy of the records.

The table of daily discharge gives the discharge in second-feet corre-
sponding to the mean of the gage heights read each day. At stations
on streams subject to sudden or rapid diurnal fluctuation the dis-
charge obtained from the rating table and the mean daily gage heights
may not be the true mean discharge for the day. If such stations are
equipped with water-stage recorders the true mean daily discharge
may be obtained by averaging the discharge at regular intervals
during the day or by use of the discharge integrator.

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 helght 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 remaining
columns, which are defined on pages 11-12, are based. :
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS. -

The accuracy of stream-flow data depends primarily (1) on the
permanency of the discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

In order to give 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 acouracy column is inserted in the monthly discharge 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 general and are based on the plotting
of the individual measurements with reference to the mean rating
curve, _

The accuracy column in the monthly discharge table does not
apply to the estimate of maximum or minimum discharge nor to
that for any one day, but to the monthly mean. It is based on the
accuracy of the rating ourve, the probable reliability of the observer,
the number of gage readings per day, the range of the fluctuation in
stage, 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.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing. past
the gage, the figures showing discharge per square mile and depth of
run-off in inches may be subject to gross errors which result from
including in the measured drainage area large noncontributing dis-
tricts or omitting estimates of water diverted for irrigation or other
use. ‘““Second-feet per square mile’’ and ““‘run-off (depth in inches)”’
have therefore not been computed for streams draining areas in
which the annual rainfall is less than 20 inches nor for streams drain-
ing areas in which the precipitation exceeds 20 inches if such com-
putations might be unocertain or misleading because of the presence
of large noncontributing distriets in the measured drainage area,
because of the omission of estimates of water diverted for irrigation
or other use, or because of artificial control or unusual natural
control of the flow of the river above the gaging station. All values
of “second-feet per square mile”” and “run-off (depth in inches)”
previously published by the Survey should be used with  care because
of possible inherent sources of error not known to the Survey.
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The table of monthly discharge is so arranged as to give only a
general idea of the flow at the station and should not be used for
other than the preliminary estimates; the tables of daily discharge
allow more detailed studies of the variation in flow. It should be
borne in mind, however, that the observations in each suoceeding
year may be expected to throw new light on data already collected
and published.

COOPERATION.

Much of the work in Montana has been carried on under coopera-
tive agreement with the United States Reclamation Service, the
work being done by the Geological Survey and the expense borne by
the Reclamation Service. The Legislature of the State of Montana
made an appropriation for stream-gaging work, which was expended
by the State engineer, as provided in the act, in accordance with
paragraph 3, section 2244, of the Revised Codes of 1907 of the State
of Montana, which reads as follows:

- The State engineer shall become conversant with the waterways of the State and the

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

This fund was expended largely on work in connection with the
several Carey projects in Montana and in computing data on water-
right filings and adjudications. A State hydrographer was employed
who worked directly with the Geological Survey.

The expense of work on the Crow Reservation in Montana, the
Standing Rock Reservation in North and South Dakota, and the
Pine Ridge and Rosebud reservations in South Dakota was borne
by the Office of Indian Affairs.

In Wyoming and South Dakota the Reclamation Service also
cooperated, paying for the maintenance of stations on the North
Platte above Pathfinder and the Sweetwater near Alcova and fur-
nishing complete records for the North Platte at Pathfinder at
Whalen, Wyo., and for the Belle Fourche at Belle Fourche, S. Dak.

Additional pecuniary assistance in South Dakota was rendered by
the State engineer, Mr. Homer M. Derr. Transportation in Yellow-
stone National Park was furnished by the Superintendent of National
Parks. Other assistance in collecting records in the Missouri River
basin is acknowledged in conhection with the descriptions of the
stations.-

Field work in Nebraska was carried on by the State engineer, D. D.
Price, who paid all field expenses.
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DPIVISION OF WORK.

Data pertaining to the streams of the Mlsisoun River basin were
collected and prepared for publication under the direction of W. A,
Lamb, Robert Follansbee, and G. C. Baldwin, district engineers,
assisted by B. E. Jones, C. G. Paulsen, H. J. Dean, R. H. Fletcher,
A. B. Purton, A. W. Harrington, M. D. Anderson, and C. S. Heidel.
Field work in North Dakota was carried on by E. F. Chandler.
Field work in Nebraska was carried on under the supervision of
D. D. Price, State engineer, by D. P. Weeks, jr.

The manuscript was assembled by H. J. Jackson. The work was
completed April 15, 1916, and for some of the stations records avail-
able up to that date were used notwithstanding the fact that strictly
speaking they pertain|to a period not covered by the report.

GAGING-STATION RECORDS.

MISSOURI RIVER PROFER.
RED ROCK RIVER ABOVE RED ROCK RESERVOIR, NEAR MONIDA, MONT.

|

LocarioNn.—In NE. % sec. 8,|T. 14 8., R. 4 W., at county road bridge at Lyon’s ranch,
about 12 miles above the dam of the Red Rock Reservoir & Irrigation Co., and
about 11 miles northeast of Monida.

DRrAINAGE AREA.—Not meagured.

RECORDS AVAILABLE.—May to October, 1911; April 15 to September 30, 1914.

GagE.—Vertical staff on downstream side of pier, about 10 feet from left shore.
Earlier records were obtained from staff gage at about the same site, but the gage
was on a bridge that has been replaced by the one now in use. The bench
mark has been destroyed, so no determined relation exists between the datum
of the former gage and that of the present gage. Observer, Mark Lyons.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge at gage section.

CHANNEL AND CONTROL.—The stream is extremely sluggish, sedimentis apt to accumu-
late, and aquatic growth on the bed causes backwater. Water begins to over-
flow the right bank a couple of hundred feet above the gage at a gage height of
about 5.5 feet, and the overflow passes under several small bridges along the
road.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 6.4 feet, April
21-28 (discharge, 1,030 second-feet); minimum stage recorded, 2.5 feet August
9-17 (discharge, 100 second-feet).

May to October, 1911, and April 15 to September 30, 1914: Maximum stage
recorded, 6.4 feet April 21-28, 1914 (discharge, 1,030 second-feet); minimum
2.8 feet August 23, 24, and 26, 1911 (discharge, 6% second-feet). See paragraph
on gage. !

WinTER FLOW.—Discharge relation affected by ice. |

Drversions.—None from the river itself above the station, but numerous small
tiibutaries are used for irrigating meadows-and hay fields.

Accuracy.—Records good.
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Discharge measurements of Red Rock River above Red Rock reservoir, near Monida, Mont.,
during the year ending Sept. 30, 1914.

* [Made by C. 8. Heidel.]

Ga, Dis-
Date. heigﬁ. charge.
Feet. Sec.-ft.
4.56 461
4.68 492
3.06 190

Daily discharge, in second-feet, of Red Rock River above Red Rock reservoir, near Monida,
Mont., from Apr. 15 to Sept. 30, 1914.

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

427 275 130 | 122 16....0ee....| 4941 471 | 427 194 | 100 146
566 46

138 | 122 170
130 | 122 |......

Nore.—Discharge determined from a well-defined rating curve. Water over gage Apr. 21-28; mean dis-
charge 1,030 second-feet, from observer’s notes as to esvimated height of water above gage.

Monthly discharge of Red Rock River above Red Rock reservoir near Monida, Mont., for
the year ending Sept. 30, 1914.

Discharge in second-feet.

. Run-off |, ;.

Month. (total in Py
Maximum. | Minimum. | Mean. | 8cre-feet). ey
a 848 26,900 | B.

576 35,400 | A.

433 25,800 | A.

204 12,500 | A.

114 7,010 | A,

142 8,450 | A.

.......... 116,000

o Partly estimated; see footnote to table of daily discharge.

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

Locamion.—In sec. 32, T. 13 8., R. 6 W., just below the reservoir of the Red Rock
Reservair & Irrigation Co., 8 miles northeast of Monida, and 15 miles east of Lima.

DraiNaGE AREA.—About 560 square miles. -

Recorps AvAILABLE.—July 22, 1911, to September 30, 1914. Also miscellaneous
measurements made in summer of 1910.

Gace.—Gage heights indicate head on crest of a 40-foot weir about 150 yards below the
dam. The observer reads with a graduated rod the depth on a peg set with its
top at the elevation of the crest of the weir. Observer, P. V. Maxwell.

DiscHARGE MEASUREMENTS.—Made from footbridge about 40 feet above the weir at

ordinary and high stages; at low stages made by wading,.
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CHANNEL anD CONTROL.—Bed composed of coarse gravel, pebbles, and bowlders;
banks are high and neither is subject to overflow. «Current is so swift during high
water that if the channel is cleaned out above the weir it soon becomes partly
filled with rocks and pebbles which cause a considerable velocity of approach.
Rating curve apparently indicates little change after the natural deposit has
been allowed to rest undisturbed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.2 feet at 8 a. m.
April 28 (discharge, 1,220 second-feet); minimum gtage, 0.22 foot at 8 a. m. and 5
p. . January 19 to February 9, February 11-26, March 14, 16, 29 to April 3 (dis-
charge, 15 second-feet).

1911-1914: Maximum stage recorded, 3.2 feet April 28, 1914 (discharge, 1,220
second-feet); minimum stage, 0.10 foot January 1 to April 10, 1913 (discharge,5
second-feet).

WinTER rLow.—Discharge relation probably affected by ice.

Recuration.—The Red Rock dam is used to store flood waters to be released as re-
quired during the last part of the irrigating season. '

Accuracy.—Gage readings reliable; results considered good.

CooPERATION.—age height record furnished by the Red Rock Reservoir & Irrigation
Co.

Discharge measurements of Red Rock River below Red Rock reservoir, near Monida, Mont.,
during the year ending Sept. 50, 1914.

[Made by C. 8. Heidel.]
.

QGage Dis-
Date. height. | charge.”

Feet. Sec.-ft.
1.80 451
2.08 604
1.27 251

Daily discharge, in second-feet, of Red Rock River below Red Rock reservoir, near Monida,
Monit., for the year ending Sept. 30, 1914.

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

149 30 15 17 151,100 540 360 133 104
86 30 15 17 151 1,040 540 340 128 106
84 30 15 17 15| 1,040 540 320 126 106
58 29 15 17 17 975 540 320 126 106
58 30 15 17 17 915 565 320 126 106

30 15 17 1741, 590! G515 160 106 117
30 15....... 151 1,189 590 468 141 106 117
30 15....... 15 { 1,160 590 468 141 106 119
....... 30 15 ]....... 150.......] 690 |.......] 141 106 |.......

Note.—Daily discharge determined from a well-defined rating curve.
43175°—wsp 386—17
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Monthly discharge of Red Rock River below Red Rock reservoir, near Monida, Mont., for
the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off 1, ..
Month. (total in racy.
Maximum.| Minimum. | Mean. | 8cre-feet).
252 282 17,300 | A.
146 189 11,200 | A.
41.0 2,520 | B.
15 18.8 1,160 | B.
15 15.2 4| B.
15 16.7 1,030 | A.
15| 502 20,900 | A.
540 718 44,100 ) A.
468 560 33,300 | A.
41| 228 X Al
77 96.3 5920 | A.
104 109 6,490 { A.
15| 232 168,000

BEAVERHEADA RIVER AT BARRATTS, MONT.

LocarioNn.—In the SW. } SW. } sec. 20, T. 8 8., R. 9 W., a mile above Barratts and
10 miles southwest of Dillon. -

DrAINAGE AREA.—Not measured. |,

RECORDS AVAILABLE.—August 12, 1907, to September 30, 1914.

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

DISCHARGE MEASUREMENTS.—Made from downstream side of the bridge.

CHANNEL AND coNtrROL—Slightly shifting; rocky at the measuring section.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.15 feet at 6 p. m.
May 11 (discharge, 1,410 second-feet); minimum stage recorded, 0.6 footat 7 a. m.
and 6 p. m. August 25-31 (discharge, 151 second-feet).

1907-1914: Maximum stage recorded, 6.0 feet June 19 and 20, 1908 (discharge,
3,640 second-feet); minimum stage recorded, 0.42 foot June 23, 1910 (discharge,
114 second-feet).

Records include winter flow for years 1908 to 1910, inclusive. For the remain-
der of the period winter records are not available and a flow lower than that
recorded may have occurred.

WiNTER FLoW.—Discharge relation sometimes affected by ice.

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

Accuracy.—Results good.

Beaverhead River is called Red Rock River from its source in Red Rock Lakes to
the post office of Red Rock, below which it is called the Beaverhead.- The 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 Black-
tail 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.

£
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Discharge measurements of Beaverhead River at Barratts, Mont., during the year ending
Sept. 80, 1914. -

[Made by C. S. Heidel.]

—
| Gaj Dis-
, Dste. heig%et. charge.
E . Feet. Sec.ft.
2,15 816
2.92 1,270
1.28 405

L Ikn'ly discharge, in second-feet, of Beaverhead River at Barratis, Mont., for the year ending
i Sept. 30, 1914..

Day. Oct. | Nov. | Dec. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
600 675 500 299 | 1,220 869 47 299 166
600 700 450 3181 1,220 869 447 280 175
600 700 450 318 | 1,290 | 1,040 447 280 181
600 700 400 359 1,350 | 1,220 402 280 196
625 675 400 359 ,290 | 1,350 402 262 196
650 675 400 402 ) 1,200 1,410 402 245 196
650 675 375 494 | 1,220 1,350 402 245 196
650 700 350 5431 1,160 | 1,220 402 245 196
650 700 350 518 | 1,220 | 1,100] 402 | 228 196
650 00| 305 494 | 1,290 9 447 228 206
675 675 305 470 | 1,410 869 402 245 212
875 650 305 518 { 1,290 869 402 219 228
675 650 305 543 | 1,100 927 402 212 252
700 650 305 647 | 1,100 869 402 212
700 650 305 728 ¢ 1,040 869 402 212 299
700 875 305 812 | 1,100 869 402 181 318
675 305 |.. 869 | 1,140 869 402 181 338
875 650 305 1,140 812 402 181 359
700 650 305 869 | 1,100 756 402 181 359
700 650 305 986 | 1,100 701 402 181 359
21 700 650 285 ........ 1,100 | 1,040 647 402 181 359
22, 700 285 280 ,160 | 1,040 756 402 181 338
23. 675 600 285 2801 1, 756 402 166 338
4. 650 600 285 2380 1,160 927 701 359 166 359
25 675 575 285 280} 1,160 927 674 359 151 359
26 650 550 265 280 | 1,160 927 647 359 151 359
2 650 550 265 280 | 1,160 956 594 359 151 359
28 650 550 265 280 | 1,160 594 338 151 359
29 650 500 265 209 | 1,160 869 518 318 151 368
30 650 500 265 2001 1, 869 494 318 151 380
3 650 |....... R 265 318 [........ 869 [.couvn.. .318 151 fo..o...n

Note.—Daily discharge determined as follows: Oct. 1to Dec. 31, form arating curve well defined between
500 and 1,400 second-feet; Mar. 22 to Sept. 30, from a rating curve well defined between 150 and 1,400 second-
feety Dec. 20-31 estimated.

Monthly discharge of Beaverhead River at Barratts, Mont., for the year ending Sept.

30, 1914.
Discharge in second-feet. Runoff |4 oon.
Month. (total in
acre-feet). | 7867
Maximum. | Minimum. | Mean. .
700 600 660 40,600 | A.
700 500 638 38, A.
500 265 34 19,900 | B.
318 280 288 5,710 { A.
1,220 209 7 45, A.
1,410 869 1,110 68, A,
1,410 494 874 52,000 | A.
318 392 24,100 | A.
299 151 205 12,600 { A.
380 168 283 16,800 | A.
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JEFFERSON RIVER NEAR SILVERSTAR, MONT.

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

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—August 11, 1910, to September 30, 1914. ‘

Gace.—Standard staff gage fastened to pier on downstream side. Observer, C. A,

Barkell,

DiscHARGE MEASUREMENTS.—Made from the lower side of highway bridge.

CHANNEL AND CONTROL.—Gravel; control probably permanent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.25 feet at 8 a. ma
June 6 (discharge, 9,030 second-feet); minimum stage, 2.0 feet at 8 a. m., August
29-30 (discharge, 460 second-feet).

1910-1914: Maximum stage recorded, 8.8 feet June 15, 1913 (discharge, 16,500
second-feet); minimum stage, 1.7 feet August 22, 1910 (discharge, 320 second-feet).

Open-season records only; a flow lower than that recorded may have occurred
during the winter months.

Winter FLoW.—Discharge relation affected by ice; observations discontinued during

winter.
Drversron.—Irrigation is'carried on extensively from the headwaters of this stream
to its mouth.

Accuracy.—Results good.

Discharge measurements of Jefferson River near Silverstar, Mont., during the yeor ending
Sept. 30, 1914.

[Made by C. 8. Heidel.]

Gage Dis-
Date. ¢ height. | charge.

Feet. Sec.f1.
3.10 1,610
2,730

527 6,200

Daily discharge, in second-feet, of Jefferson River near Silverstar, Mont., for the year
ending Sept. 30, 1914.

Nov. { Dec. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
1,760 1,060 | 2, 4,700 | 3,990 670 520
1,840 1,060 | 2,870 | 5,190 [ 3,990 670 520
2,000 |... 1,060 | 2,870 35, 3,990 670 555
1,840 1,120 | 3,000 6,730 [ 3,990 670 555
1,760 1,180 ; 3,090 | 8,340 | 3,990 630 555
1,760 |. 1,760 | 3,200 | 8,610 [ 3,990 630 555
1,680 |. 2,360 | 3,200 | 7,530 | 3,310 630 590
1,600 |. 2,560 | 3,310 | 6,990 | 2,980 590 590
1,600 |. 2,460 | 3,530 | 6,470 | 2,460 520 590
1,600 |. 2,000 | 3,990 ,950 | 2,180 520 670
1,600 |. 2,270 | 4,040 | 5,190 | 1,760 520 715
1,680 |. 2,460 | 5,190 | 4,940 | 1,920 520 805
1,680 |. 2,460 | 3,090 | 4,700 [ 2,000 555 900
1,760 |. 2,560 | 3,990 | 4,700 [ 1,920 555 950
1,840 |. 2,660 | 4,700 | 4,700 | 1,840 555 1,000
1,920 |. 3,090 | 5,190 | 4,700 | 1,760 555 1,060
1,920 | 2,980 | 5,600 | 4,460 [ 1,760 555 1 1,120
1 1,840 |. 2,760 | 6,210 | 4,460 | 1,760 5551 1,120
19.. 1,760 |. 2,760 | 6,470 | 4,040 | 1,450 555 1,180
20 1,680 |. 2,870 | 6,990 | 5,190 | 1,380 520 1,310
21 1,450 |. 2,980 | 7,260 | 5,190 1,310 520 1,310
2 1,450 |. 3,200 | 7,260 5,100 [ 1,240 520 1,450
23 1,450 |. 3,310 | 7,260 5,190 ,060 520 1
2 1,450 |. 3,530 | 7,530 | 4,940 | 1,060 520 1,310
2 1,450 |. 3,200 [ 7,530 | 4,940 [ 1, 520 1 1,310
26 3,200 | 6,730 | 4,90 900 | - 520 1,240
2 3,200 | 6,210 | 4,700 850 520 1,
28 3,200 | 5,950 [ 4,700 760 490 1,240
29, 3,090 | 5,190 | 4,460 760 460 1,310
30 3,000 | 4,040 | 4,220 760 460 [ 1,310
31.. ...| 1,680 )...0.... . | L0 )....... 4,700 )........ 715 490 |........

Nortge.—Discharge computed from a well-defined rating curve.
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Monthly discharge of Jefferson River near Silver Star, Mont., for the year ending Sept.:

380, 1914.
Dis second-feet.
ischarge in second-fee Run-off |4 oon
Month, (total in racy
‘ Maximum. | Minimum.| Mesn, | 2cre-feet).
. ‘
OCLODOT . v e eeeeeeeenaaeeeaennnn. beeeeemeans 1,920 1,240 97,800 | A
NOVOIDBLs - ool 27000 30|  Tedo 97,600 | A
1,380 L0 | 1,210 38,400 | A
3/530 L 2520 | 150,000 | A
7,530 2870 | 500 | 309,000 | A
8,610 Y 5420 | 323,000 | A
3990 75| 2030| 125000 ] A
670 460 554 340100 | A
1,450 520 965 57,400 | A
< >
v2ap Vo
MISSOURI RIVER AT TOSTON, MONT. )

Locatron.—In the SW. % sec, 23, T. 5 N., R. 2 E., at the highway bridge crossing
Missouri River at Toston, about 25 miles below the union of Gallatin, Jefferson,
and Madison rivers. Only important tributary between gaging station and the .
headwater forks is Sixteenmile Creek.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April §, 1910, to September 30, 1914.

Gace.—Standard chain gage attached to downstream side of bridge. Observer, W. B.
Lorentz.

DiScHARGE MEASUREMENTS.—Made from cable 200 feet above bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.5 feet at 8
a. m. May 26 (discharge, 19,900 second-feet); minimum stage recorded, February
10(discharge estimated 1,100 second-feet, from discharge at Canyon Ferry dam).
Discharge relation of gage at Toston affected by ice.

1910-1914: Maximum stage recorded, 9.4 feet June 1, 1913 (discharge, 29,800
second-feet); minimum s ge recorded, February 10, 1914 (discharge estimated
1,100 second-feet).

WinteR Low.—Discharge relimon affected by ice.

DiversioNs.—A number of diversions are made from tributaries above the station.

Accuracy.—No discharge mdasurements made during year ending September 30,
1914, but results of a meagurement made October 8, 1914, and the permanency of
the discharge relation indjcates that the records are good.
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Daily discharge, in second-feet, of Missouri River at Toston, Mont., for the year ending
. Sept. 30, 1914.

Day, Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5,230 4,250) 3,520| 2,960 4,890 3,950 7,480 7,080 2,850, 2,360
5,2300 3,950| 3,380, 2,080 4,560 4,250 7,890) 6,690 2,130 2,480
5230 3, 3,950 2,620 5,230, 3,950/ 7,890) 5,580 2,600 2,240
5,230( 3,380| 3,950| 3,180| 4,890 3,950 8,300] 5,070( 2,600, 2,480
5,580 3, 4,250 3,470 4,560, 3,660 9,130 4,560 2,600 2,480
5,580 3,110/ 4,560| 3,550\ 4,890| 4, 9,130 4,560 2,360 2,360
5,230 3,110 3, 3,270 4,560 5,230 8,300 5,230| 2,240 2,130
5,230 3, 3,950/ 3, 4,800| 5,230/ 7,890 4,250 2,130| 1,820
5,230/ 3,660| 3,950] 1,780| 4,890 5,580 7,890 4,560 2,360 2,480
5,230| 3,110 3,110, 1,100 4,250 4,890 8,300 3,950| 2,130 2,480
5,580 3,520( 3,110| 2,230| 4,250 5,930 11,300 4,250 2,240 2,850
5,230| 3, 2,480| 3,350| 3,950/ 5,230 L1, 4,890 2,130| 2,850
5,230 3,380 2,850| 4,150] 4,250 5,230] 11 4,800 2,130 2,720
5,230 3,520 3,110| 4,280 4,250/ 5,900 5,230| 1,920 2,850
5,230 3,800 3,110[ 4,060, 4,250 6,560 4,560 1,920 2,980
5,2300 3,800\ 3,950| 3,530 4,560 7,220| 2,980
5,230| 3,660 4, 870, 4,250, 7,890 2,720
4,890 3,800 3,950 5, 4,250 7,080 2,720
5,230| 4,560| 3,660, 6,160 4,250/ 7,080) 2,850
5,230| 4,100 3,380 5,510 3,950 6,690, 2,720
5,230| 4,250 7, 3,660
4,560 4,100 8,300 3,660
4,560( 4,250 7,480 3,380
4, 560| 4,100* 8,300) 3,660
4,250| 3,950 7,890 3,380
4,560, 3,520 8, 710] 3,110
4,560 3,950 8, 300] 3,110
4,560, 4,560 7,390 3;380
4,250 3,950 7,890 3,860
4,560, 3,660 7,480| 1 3,
....... 3,660

NotE.~Daily discharge determined from a fairly well defined rating curve. Discharge relation affected
by ice during February. Daily discharge record for February was supplied bg engineers of the Montana
Power Co., and represents the flow at Canyon Ferry. The monthly flow at Toston is practically the
same as that at Canyon Ferry, but the diurnal flow at Ca.nyon Ferry is regulated by the dam and reser-
voir and therefore differs somewhat from that at Toston. Discharge interpolated Apr. 14-16 and Sept. 29.

Monthly discharge of Missouri River at Toston, Mont., for the year ending Sept. 30, 1914.

Discharge in secand-feet.
Run-off Acc-
Month, (total in racy
Maximum. | Minimum. | Mean. | 8re-feet).
[ T T PN 5,580 4,250 4,980 306,000 | B.
.- 4,250 5,030 299,000 | B.
3,110 | 3,750 231,000 | B.
1 3,680 226,000 | B.
............ 3,960 220,000 | C.
3,660 4, 267,000 | B.
3,660 6,330 377,000 | B.
7,480 | 13,000 799,000 | B.
7,080 | 12,400 | 738,000 | B.
2,850 4,130 254,000 | B.
1,730 2,240 138,000 | B.
1,820 2,880 171,000 | B.
............ } 5,570] 4,030,000

NotE.—See footnote to table of daily discharge.

N MISSOURI RIVER AT CASCADE, MONT.

Location.—In sec. 35, T. 18 N., R. 1 W., at the highway bridge, 100 yards from the
Great Northern Railway, on the east side of the town of Cascade.

DRAINAGE AREA.—18,300 square miles. '

REcoRDS AvVAILABLE.—July 20, 1902, to September 30, 1914.
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Gace.—Standard chain gage attached to the bridge; datum unchanged. Observers,
W. W. Doan and R. E. Wahn.

DiscHARGE MEASUREMENTS.—Made from lower side of bridge.

CHANNEL AND CONTROL.—Probably permanent except at extreme flood stages.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.9 feet at 11.45
a. m., May 27 and June 9 (discharge, 22,800 second-feet); minimum stage re-
corded, 3.1 feet at 7.15 a. m., September 2 (discharge, 800 second-feet).

1902-1914: Maximum stage recorded, 15.45 feet June 5, 1908 (discharge, 49,300
second-feet); minimum stage recorded, 3.1 feet September 2, 1914 (discharge,
800 second-feet). Open-season records, Estimates of mean monthly discharge
only are available for the winter months.

WinTER rrow.—Discharge relation affected by ice.

Srorage.—The Montana Power Co. has a large reservoir near Helena, between the
stations at Toston and Cascade.

Accuracy.—Results good.

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

No discharge measurement was made in the year ending September 30, 1914,
Ddily discharge, second-feet, of Missourt River at Cascade, J]lont., Jor the year ending

Sept. 30, 1914.

Day. Oct. Nov. | Dec Mar. Apr. | May. | June. | July. | Aug. | Sept.
3,340 | 1,260
3,100
3,340 | 3,850
3,340 3,590
3,340 | 2,410
3,100 1,610
2,630 1,610
2000 1,430
3100 1,800
2,630 | 3,100
2,000 | 3,100
2,200 2,200
2,000 1,800
2,410 | 2,200
2,630 3,100
1,800 4,380
1,20 4350
1,800 | 3,340
3,500 | 3,850
3,340 | 3,340
2,630 | 3,100
2,630 | 2,410
2,200 | 2,630
1,800 3,850
1,430 4,650
1,430 | 4,380
1,430 | 3,850
2200 2,860
2200| 3,850
2000 | 4,110
1,800 |...0nens

NoTte.—Daily discharge determined from a rating curve fairly well defined above 2,000 second-feet and
poorly defined at lower stages. Discharge relation affected by ice Dec. 22 to Mar. 5, and mean discharge
estimated from flow at Toston and Canyon Ferry as follows: Dec. 22-31, 4,500 seeonﬂ-!eet; Jan. 1-31, 3,
second-feet; Feb. 1-28, 4,550 second-feet; Mar. 1-5, 6,200 second-feet.
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Monthly discharge of Missouri River at Cascade, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off o
Month. (totalin (2700
Maximum. | Minimum. | Mean. | 8Cre-feet).
OCEODEE . <« eeeeeieeeneieieae e e eanearanaans 7,410 4,110 | 5,040 365,000 | B.
366,000 | B.
264,000 | C.
240,000 | C.
253,000 | C.
3 354,000 | B.
. 512,000 | B.
) 965,000 | B.
X 970,000 | B.
. 11,800 3,34 5,450 | 335,000 | B.,
August........LL LI 3,590 1,260 ) 2,410 148, B.
September. .. ..o 4,650 800 2,960 176,000 | B.
The Fear .. ..o ctaaic i caaiiianaan 22,800 {..oonniaiann 6,840 | 4,950,000

o Estimated or partly estimated; see footnote to table of daily discharge.

.

MISSOURI RIVER AT FORT BENTON, MONT.

Location.—In the NE. } sec. 26, T. 24 N., R 8 E., at the public highway bridge at
Fort Benton.

DRAINAGE AREA.—24,600 square miles.

REcORDS AvALABLE.—July 1, 1902, to April 27, 1910, gage heights recorded by
United States Weather Bureau; April 28, 1910, to September 30, 1914, United
States Geological Survey records, including partial estimates of run-off for the
years 1910 to 1914.

GacE.—A Mott gage installed April 11, 1907, on upstream side of bridge; gage heights
for 1911 to 1914 are referred to the datum used by the United States Army engi-
neers from 1881 to 1890, which is 0.43 feet higher than that used by the United
States Geological Survey in 1910. Observer, W. P. Ward.

DISCHARGE MEASUREMENTS.—Made from downstream side of bndge

CHANNEL AND CONTROL.—Probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.9 feet, Septem-
ber 15-16 (discharge 28,900 second-feet); minimum stage recorded, —0.2 foot
September 10 (discharge, 2,250 second-feet).

1881-1914: Maximum stage recorded, 6.4 feet June 16 and 20, 1912 (discharge,
31,900 second-feet); maximum gage height reported by United States Weather
Bureau, 15.3 feet June 7, 1908 (discharge not computed); minimum stage re-
corded, —0.2 foot September 10, 1914 (discharge, 2,250 second-feet); minimum
gage height, reported by United States Weather Bureau, —0.5 foot August 7-10,
17 and 18, 1910 (discharge not computed).

Open season records only; flow may have been lower at times during winter
months. .

WinteEr FLow.—Discharge relation affected by ice.

Accuracy.—Results good.

chharge measurements of Missouri River at Fort Benton, Mont., during the year ending

Sept. 30, 1914.

Gage Dis- Gage | Dis-
Date. Made by— hei%%t. charge. Date. Made by— height. | charge.
! Feet. | See.ft. Feet. | Sec.-ft.
Nov. 14 | W. A, Lamb........... 1.72 7,360 || Apr. 25 | B.E. Jones............ 2.65 (| 11,
Apr. 11 |..... L (1 ., 193 8,050 || July 16 |..... {1 1 1.31 6,480
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Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for the year
© ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8,100 | 6,700 |........ 5,650 | 12,000 | 25,300 | 13,500 | 3,000 | 2,750

8,100 | 6,700 |........ 3 12,000 | 25,300 | 13,000 | 3,000 | 3,000

8,450 | 6,700 |........ 6,350 | 12,000 | 25,300 | 12,000 | 3,000 | 2,750

8,450 | 6,350 |........ 6,350 | 12,000 | 25,300 | 11,200 | 2,750 | 2,750

8,100 | 6,350 |........] 6,700 | 13,000 | 25,300 | 10,400 | 2,750 | 4,250

8,100 | 5,000 |........| 7,400 | 13,500 | 25,900 | 9,200 | 2,750 | 4,000

8,100 | 4,500 |--...... 7,750 | 14,000 | 25,900 | 8,100 | 2,750 | 3.500

8,450 | 4,750 |...... ..| 8,100 | 14,500 | 25,900 | 8,100 | 2,750 | 2,500

8,450 | 5,000 [........] 8,450 | 15,000 | 25,900 [ 7,400 [ 2,750 [ 2,500

8,450 | 5,650 |-enno.- 8,450 | 16,000 | 25,900 | 7,050 | 2,500 | 2,250

8,450 | 4,750 |........ 8,450 | 16,500 | 25,900 [ 6,700 | 2,750 | 2,500

8,100 | 5,000 |........ 8, 17,500 | 26,500 | 6,350 | 2,750 | 3,000

,100 | 5,000 |........ 9,200 | 18, 27,100 | 6,000 [ 2,750 | 3,000

8,100 | 5,300 foeun.... 9, 19,200 | 28300 | 5,650 | 2,750 [ 3,000

7,750 | 5,650 |........ 10,400 | 19,600 | 28,900 | 5,650 [ 2,750 [ 2,750

7,750 | 5,650 |........| 10,800 | 20,600 | 28,900 | 5,300 | 2,750 | 3,000

7,750 | 5,650 |.._..... 11,200 | 21,200 | 28,300 | 7,400 | 2,750 | 3,250

7,750 | 5,300 |........ 11,600 | 22,300 ) 27,100 | 6,700 | 2,750 | 4,250

7,750 | 5,000 |........ 12,000 | 22,900 | 25,900 | 6,000 | 2,500 | 4,250

7,050 | 5,000 |.-c.ono- 12,500 | 24,100 | 24,700 | 5,000 | 2,500 | 3,500

9,600 | 6,000 | 4,750 |-....... 13,000 | 25,300 | 23,500 | 5,300 | 3,000 { 3,750
9,200 | 5,650 | 4,500 | 6,350 | 12,500 | 25, 22,300 | 5,000 | 3,250 3,750
9,200 | 5,650 | 4,500 | 6,700 | 12,500 21,200 | 5,000 3,250 | 3,750
8,800 6,3% 4,250 | 6,700 | 12,500 | 27,100 | 20,100 | 5,000 | 3,250 3,750
8,800 | 6, 4,250 | 8,700 | 12,500 | 27,700 | 19,000 | 5,000 | 2,750 | 3,750

-

8,450 | 6,000 | 4,250 | 6,700 | 12,500 | 27,700 | 17,500 | 4,000 { 2,750 | 4,000
8,450 | 6,350 | 4,500 | 6,700 | 12,500 | 28, 17,000 | 4,000 | 2,750 | 4,250
8,450 | 6,700 | 4,500 | 6,700 | 12,500 | 27,700 | 16,000 | 4,000 | 2,750 | 4,500
8,100 | 6,700 | 4,500 | 6,350 | 12,000 | 27,100 | 15,000 | 4,000 | 2,750 | 5,000
8,100 | 6,700 | 4,500 [ 6, 12,000 | 26, 14,000 ] 4,000 | 2,750 | 4,250
7,750 |.oeneee. 4,500 | 5,650 |........ 25,900 |........ 3,750 | 2,500 |........

Nore.—Daily discharge determined from a well-defined rating curve. Discharge interpolated Nov.
16. Discharge after July 7 determined from gage readings furnished by Weather Bureau and may be
considerably in error owing to _an unknown correction apparently applied to gage readings by the
observer; monthly means are fair, however, as shown by comparison with record obtained at Cascade.

Monthly discharge of Missouri River at Fort Benton, Mont., for the year ending Sept.
30, 1914.

Discharge in second-feet.
Run-off Aceu.
Month. (totalin | a

racy.

Maximum. | Minimum. | Mean, | 8crefeet). ) 4¢¥
£ ]
10, 400 5,000 7,760 477,000 | B.
! 450 5650 | 7440 443,000 | BL
6,700 £250| 5130 | 315,000 | B
6,700 565 | 6,460 | 128,000 | B.
13000 5650 | 10,000 | 595000 | B.
28300 12,000 | 20,400 | 1,250,000 | B.
22000 | 14000 | 23,800 1,420,000 | B.
13500 3750 | 6,770 | 416,000 | C.
37250 250| 280 172000]C.
5,000 2250 | 3450 | 205,000 | .

TRIBUTARY BASINS.

t
PASSAMARI RIVER! NEAR ALDER, MONT.

LocatroN.—At the private bridge on Lauterbach’s ranch, about 8 miles south o
Alder. 4 C

DRrAINAGE AREA.—About 540 square miles.

! Known locally as Ruby River.
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RECORDS AvAILABLE.—April 27, 1911, to June 30, 1914, when station was discontinued,

Gace.—Vertical staff spiked to bridge pile 4 feet from right bank. Observer, Fred
Broers,

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

CHANNEL AND cONTROL,—Slightly shifting. Bed of stream below the gage composed
of gravel and pebbles, At the gage the water is deeper and the material of the
bed is finer than below.

WinteR FLoW.—Discharge relation affected by ice.

Drversions.—A number of small diversions are made for irrigation.

Accuracy.—Results good.

Discharge measurements of Passamari River at Alder, Mont., during the year ending
. Sept. 30, 1914.

[Made by C. S. Heidel.] *
Gage Dis-
Date. height. | charge.
Feet Sec.ft.
4,30 184
4.50 225
5.40 552

Daily discharge, in second-feet, of Passamari River near Alder, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. Day. Oct. | Nov. | Dec. | Apr. | May. | June.
275 552
337 514
372 514
442 552
372 590
372 666
337 704
407 666
407 628
590 666
666 666
552 628
407 600
514 600
628 500

Nore.—Discharge computed irom a fairly well defined rating curve. Mean discharge Oct. 1-18 estimated
170 second-feet. Discharge June 28-30, estimated.

Monthly discharge of Passamart River near Alder, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off

Month. (total in [4ort-
.- | Maximum. | Minimum. | Mean, | 86re-feet). ’

179 11,000 | C.
186 11,100 [ B.
159 1,890 B.
289 6,300 | C.

38,700 | B.
661 39,300 | B.
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MUSKRAT CREEK NEAR BOULDER, MONT.

Locarion.—In gec. 6, T. 6 N., R. 3 W., 1,000 feet above Boulder Nursery, near
Boulder.

DRAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—April 27, 1912, to September 30, 1914.

Gace.—Staff gage fastened to a flume 2.5 feet upstream from crest of weir. Gage
heights give the head on the weir. Observer, C. O. Hanson.

DiscHARGE MEASUREMENTS.—Flow measured by a sharp-crested weir 4.85 feet long
with end contractions. Discharge computed by Francis formula, correcting for
end contractions and velocity of approach.

CHANNEL AND CONTROL.—Flume; principal control is sharp-crested weir.

EXTREMES OF DISCEARGE.—Maximum stage recorded during year, 1.65 feet at 6 p. m.,
June 4 (discharge, 34 second-feet); minimum stage recorded, 0.13 foot at 8 a. m. and
6 p. m., April 10 (discharge, 0.8 second-foot).

1912-1914: Maximum stage recorded, 1.65 feet June 4, 1914 (discharge, 34
second-feet); minimum stage recorded, 0.13 foot March 24-27, April 14, 1913,
and April 10, 1914 (discharge, 0.8 second-foot).

‘WarTER FLow.—Discharge relation affected by ice.

ReauraTioN.—No regulation or diversion above the station.

Accuracy.—Results good. .

Daily discharge, in second-feet, of Muskrat Creek near Boulder, Mont., for the year ending
Sept. 80, 1914.

Day. | Oct. | Apr. |May.| June.| July. | Aug. | Sept. || Day. | Oct. | Apr. | May. | June.| July. | Aug. | Sept.
1....| L9 2.6 30| 7.6 2.4 1.4 1.9 12115 48| L8 2.0

2.. 1.9 3.6 30 7.0 2.4 1.4 1.4 13115 40| 1.8 2.2

3.. 1.9 3.4 27| 6.8] 2.4 1.4 1.6 14115 3.8] 1.8 2.4

4.. 1.6 3.2 33| 6.8] 2.2 1.4 1.8 15|13 3.81 L8 2.5

5.. 1.4 3.5 30 6.3} 2.2 1.4 2.0 16 |13 4.1} L8 2.6

6.. 1.9 }...... 3.8 221 63| 2.1 1.4 2.1 15112 41] 1.8 2.3

Toeee| 2.2 (..e.nl 4.5 18] 65| 2.1 1.4 2.2 16 | 12 3.5 1.8 2.6

8....] 32|...... 7.0 151 5.2 2.1 1.4 2.4 23 {11 3.4 L6 2.5

9....| 41 {...... 7.4 4] 52| 2.0 1.4 3.2 25111 3.0 1.6 3.2

10....] 41| 0.8] 9.0 13] 55| 2.0 1.4 2.5 19 {10 2.9 L6|......
11....} 3.8 9] 9.4 13 67| 2.0 1.4 2.4 201 9.7 2.9 L5......
12.. 3.5 .91 82 141 6.3] 2.0 1.4 2.4 231 9.4] 2.8| 1L.51......
13.. 3.4 LO| 86 21} 7.6 L9 1.9 2.4 251 9.1 2.8| L5}......
.. 20| LS| 9.0 281 6.8{ L9 2.0 L9 26 8.8 2.8| L5{......
) 1 TR N 1.6 9.4 20) 5.2 1.8 1.8 1.9 271 86| 2.8 L.4|......
...... 27 ... 2.5 L4|......

Note.—Daily discharge determined from a rating curve prepared from Francis’s formula, and corrected
for end contractions and velocity of approach. Uncertainty as to the velocity of approach reduces the
aceurac;

y.
Discharge interpolated Apr. 26, May 3, June 7, 26, 27, 28, July 4, 5, Aug. 9 and Sept. 16 to 18.

Monthly discharge of Muskrat Creek near Boulder, Mont., for the year ending Sept. 30,
1914,

Discharge in second-feet.

Month.

Maximum. | Minimum. | Mean, | acrefeet). | ¥

4.1 1.4 2.71 75.2| B.
3.2 .8] - 1.85 77.1 "
27 2.6 13.2 812 | B.
33 8.6 16.7 994
7.6 2.5 4.80 295 | B.
2.4 1.4 1.86 114 .
3.2 1.4 1.88 89.5 | B.
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GIBBON RIVER NEAR YELLOWSTONE, MONT.

Locarion.—In sec. 6, T. 14 8., R. 8 E., Montana meridian, about 500 feet northeast
of the Wylie-Gibbon lunch station, 2 miles below Gibbon Falls, 4 miles above
confluence of Gibbon with Firehole River to form Madison River, and 16 miles
east of Yellowstone and the west boundary of Yellowstone Park.

DRrAINAGE AREA.—117 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 22, 1913, to September 30, 1914.

Gace.—Vertical staff on left bank about 50 feet below concrete highway bridge; read
once daily during summer months by ptivates or noncommissioned officers
attached to the Fountain soldier station, and during the rest of the year by patrols
at intervals varying from three to four days to a week. Present gage used since
September 14, 1913. Original gage used June 22 to August 30, 1913, was a vertical
staff attached to downstream side of left abutment of old highway bridge, about
40 feet above site of present gage. A temporary gage installed by the observer at
the site of the present gage was read August 31 to September 14, 1913; readings
on temperary gage have been reduced to datum of permanent gage.

Di1scBARGE MEASUREMENTs.—Made by wading at low and medium stages at a solid-
rock section about 30 feet above the highway bridge. High-stage measurements
can probably be made from downstream side of highway bridge, although condi-
tions at this section are unfavorable for measurements.

CHANNEL AND cONTROL.—One channel at all stages. Bed of stream rocky and rough;
control consists largely of solid rock and should be permanent; practically no
aquatic growth in stream near gage at any time. Control for present gage not the

* same as that for original gage; relation of the rating curves for the two gages not
known.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet at 3 p. m.,
June 1; minimum, 1.35 feet August 9-12 (discharge, 66 second-feet).

1913-14: Maximum stage recorded, 3.3 feet at 3 p. m., June 1, 1914; minimum,
1.35 feet August 9-12, 1914 (discharge, 66 second-feet).

WinTeR Frow.—Discharge relation not seriously affected by ice, as river is fed largely
from geysers and hot springs; open-channel rating curve assumed to be applica-
ble.

Diversions.—None.

ReguraTION.—None.

Accuracy.—Results good except from October to April, when gage readings are
infrequent and much interpolation is necessary.

CoopERATION.—Station maintained in cooperation with superintendent of the
Yellowstone National Park.

Discharge measurements of Gibbon River near Yellowstone, Mont., during the year ending
Sept. 30, 1914.

[Made by C. G. Paulsen.}

Ga Dis-
Date. height. | charge.
Feet. See.ft.
AT 2. e i iii e iteencsactanecanecetanctatncasascasacarennenein 157 96
51 o1 S PP 1,52 87




MADISON RIVER BASIN.

29

Daily discharge, in second-feet, of Gibbon River near Yellowstone, Mont., Sept. 3, 1913,

to Sept. 30, 1914.

Day. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
132 112 20 88 94 162 148 92
130 112 91 8 | <96 162 136 92
129 112 91 a8y 93 162 123 92
127 12| @92 84 162 92 92
125 | el112 a92 84 a87 162 92 92

123 109 92 84 87 148 77 92
123 105 92 84 87 136 71 92
123 102 92 84 87 136 71 92
123 99 a92 84 87 123 66 84
123 95 92 e84 87 123 66 84
123 292 92 85 87 112 66 92

2123 92| 92 85 87 112 66 90
120 92 92 85 87 112 71 a87
118 92 92 86 ug7 101 71 101
115 92 92 86 87 101 71 116

all2 92 92 86 87 137 | (@) 190 101 71 130
110 92 92 86 a87 138 |....... 190 101 92 145
109 e 92| o8 87| al40 |....... 162 101 92 160
107 91 92 87 87 156 f....... 219 101 92 al175
106 90 92 87 87 172 |ea..... 250 136 71 164
102 89 162 71 154
103 88 148 92 143

@101 a87 136 92 133
102 87 136 92 122
104 87 136 92 112

2105 87 136 92 101
107 a87 148 100
108 88 148 100
110 88 162 84 100

a112 89 162 92 100

....... 89 148 92 |oenenen

a Gage read on days thus indicated, and also daily Sept. 1-14, 191.

3

and June 15 to Sept. 11, 1914 (see note,

below). The following gage readings were recorded in period for which discharge is not pu‘r’:lishe : May 3,
2.55 feet; May 10, 2.75 feet; May 16, 2.9 feet; May 21, 3.2 feet; May 29, 2.55 feet; June 1, 3,3 feet; and June

7, 2.35 feet.

Note.—Discharge computed from a
d!-)feet. Discha

defined above 240 secon:
15-30, 1913, Apr. 27-30, 1914, and Sept. 27-30, 1914, when discharge was estimated from discharge of
River. Mean discharge Sept. 15-30, 1913, estimated 120 second-feet; Apr. 27-30, 1914, 219 second-feet; and

Sept. 27-30, 100 second-feet

sidered sufficiently well defined and because of the comparatively large diurnal fluctuation.

rating curve well defined between 70 and 150 second-feet, but poorl
rge interpolated for days on which gage was not vead, exeefI

t Sept.
adjs%n

Discharge not computed May 1 to June 14, because rating curve is not con-

Monthly discharge of Gibbon River near Yellowstone, Mont., for the period Sept. 1, 1918,

to Sept. 30, 1914.

[Drainage area, 117 square miles.)

Discharge in second-feet. Run-off,
Month. Depth in Accu-
Per 3 racy.
. e incheson | Totalin
Ma:gmum. Minimum. | Mean. sgltillsére drainage | acre-fost.
. area.
September.................. s . 123 1.05 117 7,320 | C.
October. .. 148 101 128 1.09 126 7,870{ C.
132 101 115 .983 110 6,840 | C.
112 87 95.3 815 .o 5,860 C.
92 20 9L.8 .785 .905 5,640 1 C.
91 84 86.0 .735 765 4,780 | C.
113 87 91.8 .785 . 905 5,640 | C.
219 116 159 1.36 1.52 9,460 | D.
162 188 1.61 . 958 5,970 | C.
162 101 1 1.15 133 8,300 | B.
August.. ceus 148 66 86,2 .737 .85 5,300 [ B.
September....ceee.onnnn.... 175 84 111 . 949 1,06 6,600 | C.
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MADISON RIVER NEAR YELLOWSTONE, MONT.

LocatioNn.—In (approximately) sec. 5, T. 14 8., R. 6 E., Montana meridian, 250 feet
downstream from the old footbridge at the fording place of the old Gallatin Trail,
300 feet north of the stage road to Yellowstone, and almost immediately in front
of the Riverside soldier station; about 4 miles east of Yellowstone and.the west
boundary of Yellowstone National Park. Gibbon and Firehole rivers unite to
form the Madison about 8 miles upstream.

DRAINAGE AREA.—410 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 16, 1913, to September 30, 1914,

Gage.—Vertical staff on left bank; read once daily by non-commissioned officers
attached to the Riverside soldier station.

DISCHARGE MEASUREMENTS,—High-stage measurements made from the old foot-
bridge 250 feet upstream from gage; medium and low stage measurements made
by wading at the gage.

CHANNEL AND CONTROL.—One channel at all stages. Bottom is composed of gravel
and bowlders and is somewhat rough, but the control is believed to be permanent,
A slight growth of weeds is usually present during the greater part of the year, but
the discharge relation is apparently not seriously affected,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.25 feet 6 p. m,
May 21 (discharge, 1,400 second-feet); minimum stage recorded, 1.35 feet March
19-21 (discharge, 471 second-feet). ’

1913-14: Maximum stage recorded, 2.4 feet July 30, 1913 (discharge, 1,570
second-feet); minimum stage recorded, 1.35 feet March 19-21, 1914 (discharge,
471 second-feet).

WinTER FLow.—Discharge relation not seriously affected by ice. Temperature of
the water in the river is kept well above the freezing point, except during
extremely cold weather, by the numerous hot springs and geysers in the
drainage basin.

Diversions.—None above station.

RecuLaTION.—None.

Accuracy.—Results considered good. Gage-height record obtained by at least four
different observers and is not quite so good as would be expected from one man,

CooPERATION.—Station maintained in cooperation with the superintendent of the
Yellowstone National Park.

Discharge measurements of Madison River near Yellowstone, Mont., during the year ending
Sept. 30, 1914. .

[Made by C. G. Paulsen.]

Ga Dis-
Date. height. | charge.

. Feet. Sec.fi.
. 1.42 667
[T o1 RN L41 528




.

MADISON RIVER BASIN,

Daily discharge, in second-feet, of Madison River near Yellowstone

ending Sept. 30, 1914.
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, Mont., for the year

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
543 522 625 1 1,040 676 625 522
574 522 625 1 1,040 625 574 522
574 522 676 | 1,000 625 574 522
574 522 728 1 1,240 625 574 522
574 522 728 | 1,140 625 574 522
574 574 780 1 1,090 625 574 522
574 574 | - 780 934 625 574 322
574 574 831 934 625 574 522
574 5714 831 882 625 522 522
522 574 986 882 676 522 522
522 574 11,040 882 625 522 522
522 625 934 882 625 522 522
522 625 882 882 625 522 522
522 625 934 831 625 522 522
522 625 986 882 625 522 522
522 676 | 1,090 831 625 522 574
522 676 | 1,000 831 574 522 625
522 676 | 1,140 831 574 522 728
471 728 | 1,240 882 574 522 780
471 780 | 1,290 882 574 522 882
471 831 | 1,400 986 574 522 780
522 831 | 1,350 934 574 522 676
522 882 | 1,350 780 574 522 574
522 831 | 1,350 780 574 522 574
522 780 | 1,350 780 574 522 574
522 728 | 1,290 831 574 522 574
522 728 | 1,240 728 574 522 574
522 676 | 1,190 728 574 522 574
522 676 | 1,090 728 574 522 522
522 625 986 876 574 522 522
522 |....... 1,040 |....... 625 522 f.......

Note.—Discharge computed from a well-defined rating curve. Discharge relation affected by ice about

Feb. 4-8; mean discharge estimated at 574 second-feet.

Monthly discharge of Muadison River near Yellowstone, Mont., for the year ending Sept.

30, 1914.
[Drainage area 410 square miles.}
. Discharge in second-feet. Run-off.
Month, per |Depthin| *};’c"‘;}'
: inches on 'otal in .
Maximum. | Minimum.|{ Mean. | square rainage | acrefoet.
mile. area
October. 831 625 710 .73 1.99 ,700 | B.
780 625 697 1.70 1.90 41,500 | B.
625 522 568 1.39 1.60 ,900 | B.
676 522 582 1.42 1.64 , 800 | B,
625 522 572 1.40 1.46 31,800 | B.
574 471 531 1.30 150 ,600 | B,
882 522 656 1.60 1.78 39,000 | B.
1,400 625 1,030 2.51 2.89 63,300 | B.
1,240 676 895 2.18 2.43 53,300 | B.
676 574 605 1.48 1.7 37,200 | B.
625 522 537 131 1.51 ,000 | B,
882 522 579 L41 1.57 34,500 | A.
1,400 471 664 | 162 22.0 481,000
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DEEP CREEK NEAR TOWNSEND, MONT.

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

DRAINAGE AREA.—89 square miles.

RECORDS AvATLABLE.—Qctober 9, 1910, to June 30, 1911, and fragmentary gage heights
in 1912, 1913, and 1914.

GaceE.—Vertical staff.

Di1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Small rock; probably permanent.

EXTREMES OF STAGE.—Maximum stage recorded during year, 2.0 feet at 8 a. m. and
6 p. m., June 1 and 2; minimum stage recorded, 0.7 foot at 9 a. m. December 2, 5,
6, and 8.

1910-1914: Maximum stage recorded, 2.5 feet May 28, 1913; minimum stage
recorded, 0.64 foot Qctober 30 to November 8; December 4-6 and 11-21, 1912,

WinteR FLow.—Discharge relation affected by ice.

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

No discharge measurement was made at this station in year ending September 30,

1914. Data inadequateé for estimates of discharge.

Daily gage height, in feet, of Deep Creek near Townsend, Mont., for the year ending Sept.

30, 1914.

[O. C. Bradeen, observer.]

Day. Oct. | Nov. | Dec. | Apr. | May. | June. % July. l Aug. | Sept.
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PRICKLY PEAR CREEK NEAR CLANCY, MONT.

Location.—In sec. 33, T. 9 N., R. 3 W., on the private wagon bridge back of the
ranch buildings on the Stafford ranch, and just to the right of the Great Northern
Railway, about 2 miles below Clancy, and 1 mile below the mouth of Lump
Gulch Creek. This station was established to take the place of the one previously
maintained about a mile below. The same amount of water passes both stations.

DramaGE AREA.—Not measured.

REcorps avamasBrE.—July 12, 1910, to September 30, 1914 (present site); July 15,
1908, to June 30, 1909 (old site).

Gage.—Staff nailed to bridge abutment, right bank, downstream side. Observer,
J. J. Haab, jr. .

DiscHARGE MEASUREMENTS.—Made from the wagon bridge or by wading.

CHANNEL AND CONTROL.—Shifting.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet at 7 a. m.
and 4 p. m. June 5 (discharge, 306 second-feet); minimum stage recorded, 1.3
feet at 8 a. m. and 5 p. m. September 1-5 (discharge, 23 second-feet).

1909-1914: Maximum stage recorded, 3.5 feet June 11, 1913 (discharge, 420
second-feet); minimum stage recorded, 1.4 feet August 4-26, 1910 (discharge,
12 second-feet).

WinteR rrow.—Discharge relation probably affected by ice; data insufficient for
estimating discharge.

Diversions.—Few above station; entire summer flow is appropriated and used for
irrigation below the station.

Accuracy.—Discharge, March to November, 1914, computed from a rating curve
based principally upon measurements of discharge made in 1915, which reduces
the probable accuracy of the computed discharge, owing to the shifting character
of the stream bed.

Discharge measurements of Prickly Pear Creek near Clancy, Mont., during the year ending
Sept. 30, 1914.

Date. Made by— hﬁﬁi. chli‘r?e.

Feet Sec.ft.

T
58%
3

43175°—wsP 386—17——3
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. . . k]
Daily discharge, in second-feet, of Prickly Pear Creek near Clancy, Moni., for the year
ending Sept. 30, 1914.

*

Day. Oct. | Nov. | Mar Apr. | May. | June. | July. | Aug. | Sept.
59 211 102 34 23
102 246 102 34 23
102 265 95 30 23
95 285 83 30 23
89 306 83 30 23
95 246 30 30
89 246 71 30 30
89 195 71 30 30
102 164 71 30 30
228 164 71 30 30
164 164 71 30 30
172 179 71 30 38
195 246 71 30 59
195 77 30 59
237 246 71 30 59
285 211 71 30 59
265 179 59 _ 30 59
246 164 59 30 59
285 164 48 34 71
285 172 48 34 65
265 149 48 30 71
246 149 48 30 59
246 149 48 30 48
285 149 34 30 48
2685 108 30 26 48
285 108 30 23 48
246 108 34 23 48
228 108 38 23 48
195 108 38 23 48
187 108 38 23 48
b E 7 P 38 23 faninnns

Note.—Daily discharge determined from two rating curves applicable Oct. 1 to Dec. 1, 1913, and Mar. 15
to Sept. 30, 1914, respectively. See ‘“Accuracy,” in station description.

Monthly discharge of Prickly Pear Creek near Clancy, Mont., for the year ending Sept.

30, 1914.
i in second-feet.
Discharge in second-fee! Run-off -
Month. (total in
; acre-feet), | T3CY+
Maximum. | Minimum. | Mean. .
[016:71) 1) SRR 51 30 41.7 2,560 | C.
November.. 75 24 40.8 2,430 | C.
March 15-31. 38 26 32.7 1,100 | B,
April....... 108 34 56.6 3,370 | B.
V.- 285 59 194 1, B.
June. 306 108 186 11,100 | B.
July.... 102 30 61.4 3,780 | B.
August. .. 34 23 29.0 1,780 | B.
September....... ... 1 23 4.6 2,650 | B.

TENMILE CREEK NEAR HELENA, MONT.

LocarioN.—In SW. 1 SE. % sec. 22, T. 10 N., R. 4 W, opposite the Broadwater Hotel

near Helena.
DRAINAGE AREA.—Not measured.

REcORDS AvAILABLE.—July 8, 1908, to September 30, 1914.
Gace.—Staff on right bank; datum unchanged. Observer, J. W. Jackson.

. DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Shifts during flood stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet at 12 m.
May 16 (discharge, 424 second-feet); minimum stage, 1.3 feet at 12.30 p. m. Sep-
tember 2, 4, 5 (discharge 0.2 second-foot).

1908-1914: Maximum stage recorded, 4.7 feet May 28, June 11 and 12, 1909
(discharge, 477 second-feet); minimum stage, 1.15 feet August 5 to September 10,
1910 (discharge, 0.15 second-foot).

Datum unchanged; difference in discharge relation due to shifting of channel.

WinTER rLow.—Discharge relations affected by ice.

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

Accuracy.—At low and medium stages conditions favor accurate determination of
discharge. Gage is difficult to read, which lessens the probable accuracy of the
computed discharge.

Discharge measurements of Tenmile Creck mear Helena, Mont., during the year ending
Sept. 30, 1914.

G Dis- Gage | Dis-
Date. Made by— hegft' charge. || Date- Made by— heizit_ charge.
Feet. | Sec.-ft.
Oct. 29 July 7| W. A, Lamb........... 2,27 23.9
Nov. 29 Aug. 19 | Lamb & Jones......... 1.43 7

Jan. 3

Daily discharge, in second-feet, of Tenmile Creek near Helena, Mont., for the year ending
Sept. 30, 1914,

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.2 18 9.0 8 7 6 11 106 210 | 58 1.2 0.4
2.91 16 7.4 7 ] 5 11 99 201 ) 48 .6 .2
2.9] 14 4.8 7 7 6 13 106 1921 48 .9 4
3.6 14 4.8 6 [ 5 11 130 183 | 44 .6 .2
4.8 16 4.8 6 [ 5 11 148 201 | 39 .4 .2
4.81 16 4.8 7 7 6 13 156 210 | 35 .6 .4
9.0} 14 4.8 7 6 5 13 165 201 | 28 .4 .4

11 14 4.8 8 7 [ 17 174 192 ] 28 .6 .6
11 14 4.8 7 5 6 15 183 165 | 24 .4 .4
9.0 16 4.8 5 5 [ 17 256 1481 22 .4 .4
7.4 21 5.9 [ [ 7 24 266 130 | 24 .9 .6
14 18 5.9 [ 5 6 24 238 1221 22 .6 1.8
24 16 5.9 8 [ 8 28 228 174 | 19 .9 4
18 16 5.9 7 4 7 31 256 238 | 15 .6 5
18 16 Y 5.9 6 4 7 4 304 219 | 13 .6 6
14 16 5.0 7 5 10 58 424 1741 11 .6 8
9.0} 16 4.2 6 4 8 64 384 148 8 .4 7
9.0} 16 5.4 7 5 10 74 334 139 8 .4 8
11 14 5.6 6 4 8 86 344 99 5 .4 7
14 14 5.8 (] 4 8 114 324 86 4 .6 7
16 9.0 6.0 7 5 10 148 324 92 4 .9 8
16 7.4 7.2 5 4 8 130 304 80 3.2 .6 7
18 7.4 7.4 6 5 10 106 304 80 4 .9 7
18 9.0 7.6 5 4 8{ 148] 285 74| 25 .6 5
38 9.0 7.8 5 4 8 148 285 114 2.5 .6 5
30 9.0 8.0 [ 6 10 156 285 92 3.2 .9 5
24 9.0 8.0 6 5 8 130 256 64 2.5 .4 3.2
21 7.4 8.0 7 6 10 106 247 69 3.2 .6 4
18 7.4 8.0 [ R, 10 99 238 64 1.8 .4 3.2
18 7.4 7.0 6 10 99 228 58 1.8 .4 4
18 |....... 7.0 7. 1..0...) 210 jee..... 1.8 [ T PO

Nore.—Discharge determined as follows: Oct. 1 to Dec. 15, from a fairly well defined rating curve; Dec.
16 to 25, by indirect method for shifting channels; Dec, 26 to Sept. 30, from a rating curve well defined .
between 0.6 and 300 second-feet. Record Dec. 15 to 31 differs from that published in Water Supply Paper
ﬁel;gﬂschatge recomputed so as to more nearly agree with results of measurements of e made
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Monthly discharge of Tenmile Creek near Helena, Moni., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off |, ...
Month. (total in !’ac;l.
Maximum. | Minimum. | Mean, | cTe-feet).
38 2.2 14.0 861 C.
21 7.4 13.2 786 B.
9.0 4.2 6.2 381 C.
8.0 5.0 6. 4 394 C.
7.0 4.0 5.3 294 C.
11 5.0 7.7 473 C.
156 11 65.0 3,870 B.
424 99 246 15,100 | B.
238 58 141 8,390 B.
58 1.8 17.2 1,060 | B.
1.2 .4 .61 37.5 | B.
8 .2 3.65 217 B.
424 0.2 4.3 31,900

a Results differ from those published in Water Supply Paper 356; see footnote to table of daily discharge. _

LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MONT.

LocarioN.—A¢ highway bridge on ranch of Casper Traufer, about 5 miles west and 3
miles north of Marysville; about one-fourth mile below mouth of Deadman Creek.

DRAINAGE AREA.—49 square miles; measured from topographic map of Helena
quadrangle.

RECcORDS AVATLABLE.—April 12, 19183, to September 30, 1914, at present site; May 18,
1909, to December, 1911, at station above mouth of Deadman Creek.

Gaee.—Standard staff spiked to upstream side of bridge abutment on left shore.
From April 12 to May 23, 1913, gage was about one-fourth mile farther upstream
at a different datum, but where flow is practically the same as at site now used.
Datum unchanged since May 24, 1913. Observer, Casper Traufer.

DisCHARGE MEASUREMENTS.—Made from bridge during high water and by wading at
ordinary stages.

CHANNEL AND CONTROL.—Bed of channel composed of sand and gravel; may shift
during high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.5 feet at 7 a. m.
and 6 p. m. May 17-18 (discharge, 196 second-feet); minimum stage recorded,
0.9 foot at 9 a. m. March 1-11 (discharge, 2 second-feet).

1909-1911 and 1918-14: Maximum stage recorded, 3.2 feet May 28, 1913 (dis-
charge, 315 second-feet); minimum stage recorded (old station), 2.28 feet March
8-13, 1911 (discharge, 1.2 second-feet).

See “Records available” and *“Gage.”’

Winrter rrow.—Discharge relation affected by ice.

DrversioNs.—Numerous small ditches take water from the stream, practically the
entire normal flow being appropriated.

Accuracy.—Results good.

Discharge measurements of Liitle Prickly Pear Creek mear Marysville, Mont., during the
“year ending Sept. 30, 1914.

[Made by C. 8. Heidel.]

Gage Dis-
Date. height. | charge.

Feet, Sec.ft.
. 14.7

20.5
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Daily discharge, in second-feet, of Little Prickly Pear Creek near Marysville, Mont., for
- the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
15 15 15 8 2 8 50 84 50 26 15
15 15 12 2 8 50 84 81 22 12
15 15 12 8 2 8 72 84 45 22 12
18 15 12 2 8 87 80 45 22 12
18 15 12 8 2 8 87 20 45 22 8
18 15 12 8 2 18 84 | 87 45 22 8
18 15 12 8 |. 2 18 74 il 40 22 8
18 15 12 8 |. 2 18 72 74 40 22 8
18 15 12 8 1. 2 18 72 72 40 22 8
18 15 12 8. 2 18 102 68 40 22 8
18 15 12 8 2 18 94 62 40 22 8
18 15 12 8 5 18 9 62 40 22 12
18 15 12 8 5 18 102 80 38 22 12
18 15 12 8. 5 24 114 99 36 22 12
18 15 8 8 5 29 132 102 31 22 15
18 15 8 8 31 180 102 31 18 15
18 15 8 8 31 196 94 31 18 12
18 15 8 8 31 196 84 31 18 12
18 15 8 8 31 180 77 26 18 8
18 15 8 8 52 164 74 26 15 12
18 15 8 8 50 148 74 26 15 12
18 15 8 8 132 68 26 15 12
18 15 8 8 50 132 68 26 15 8
18 15 8 8 52 132 62 26 15 8
18 15 8 8 60 124 62 26 15 8
18 15 8 8 60 117 62 26 15 8
18 15 8 8 60 114 62 26 15 8
18 15 8 8 52 110 62 26 15 8
15 15 8 8 50 99 56 26 15 8
15 15 8 8 50 94 56 26 15 8
15 |....... 8 2 PN 87 leeenenn 26 15 feeennes

NoTE.—Discharge determined from a well-defined rating curve. Feb. 1-28, creek frozen, gage not read.
Mean discharge estgimated at 4 second-feet. e !

Monihly discharge of Little Prickly Pear Creck near Marysville, Mont., for the year ending
Sept. 80, 1914.

Discharge in second-feet. Runoff |4 oom
Month. (total in racy.
Meximum. | Minimum. | Mean, | 8cre-foet).
[ 70 PP 18 1 17.4 1,070 | A.
November... 15 15 15.0 893 | A.
December.... 15 8 9.9 602 | B.
ooy s °| aip AR
o102 31 o PSPPI RN U a4, .8
arch..... 8 2 5.5 338 | C.
April... 60 8 31.6 1,880 | B.
y... 196 50 113 6,950 | A.
June. 102 56 75.6 4,500 | A.
July..... 50 2% 34.0 2,000 | A.
August.... . PR 26 15 18.9 1,160 | B.
September......... . 15 8 10.2 607 | B.
The year 196 |.oocaeecnnes 28.6 20,700

a‘Monthly mean discharge estimated.
LITTLE PRICKLY PEAR CREEK NEAR CANYON CREEK, MONT.

Locartron.—In the NW. }sec. 9, T. 12 N., R. 5 W., below the mouth of Canyon Creek,
near Canyon Creek post office.

DramNaGE ArREA.—180 square miles (measured on topographic map of Helena quad-
rangle).

RECORDS AvamLABLE.—April 1, 1909, to December 31, 1911, and April 12, 1913, to
September 30, 1914.

Gaee.—Staff on right bank., Observers, W. J. and E. D, Carbis.
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DIsCHARGE MEASUREMENTS.—Made by wading at ordinary stages; from a footbridge
at the gage or from a wagon bridge above the gage during high water.

CHANNEL AND coNTROL.—Slightly shifting; banks are overgrown with brush.

ExTrREMES OF DIscHARGE.—Maximum stage recorded during year, 4.0 feet at 8 a. m.
May 19-20 (discharge, 296 second-feet); minimum stage recorded, 1.5 feet at 8 a. m.
July 16~18 (discharge, 0.3 second-foot).

1909-1911 and 1913-1914: Maximum stage recorded, 4.8 feet May 29, 1918 (dis-
charge, 665 second-feet); minimum stage recorded June 21-28, July 1-9, 21, 22,
and August 1-2, 1910, and July 22-27, 29, and 31, 1911, when creek was reported
dry.

WINTER FLOW.—Discharge relation affected by ice.

Drversions.—Many small ditches divert water from the stream; low-water flow
practically all appropriated.

Accuracy.—Results fair.

Discharge measurements of Little Prickly Pear Creek near Canyon Creek, Mont., during
the year ending Sept. 30, 1914.

[Made by C. 8. Heidel.]

Ga Dis-
Date. height. | eharge.

rwpg
885"

Sec.-ft.
%

257
L5

Daily discharge, in second-feet, of Little Prickly Pear Creck near Canyon Creek, Mont.,
or the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug Sept.
30 17 53 125 139 53 1.5 12
17 45 1 49 1.5 9.5
34 17 45 125 104 45 1.5 12
37 23 41 139 92 45 1.5 12
37 23 37 139 i 37 1.5 12
37 26 37 155 125 30 1.5 12
45 23 156 111 1.5 14
45 30 45 156 98 1 L5 17
63 30 45 155 92 17 15 17
B3 30 45 173 86 12 1.5 12
45 30 49 192 74 7 1.5 12
45 37 53 173 63 3.5 L5 14
37 37 63 192 74 3.5 1.5 14
30 37 63 211 3.5 L5 17
30 30 68 230 211 L5 15 17
34 30 74 250 211 .3 1.5 12
30 37 86 272 192 .3 15 12
30 37 2712 155 .3 3.5 12
23 37 206 139 .9 3.5 12
23 45 111 296 111 1.5 3.5 12
30 37 139 212 111 1.5 3.5 12
37 37 125 230 98 1.5 3.5 14
37 34 111 211 86 1.5 3.5 17
34 34 111 211 74 1.5 3.5 17
30 23 125 211 68 1.5 3.5 17
23 23 111 192 63 1.5 5.2 17
23 17 86 192 63 L5 7.0 17
30 17 111 192 63 .9 7.0 12
23 80 173 63 L5351 12 12
17 23 92 1556 53 L5] 12 9.5
........ 2 3 147 |o....... 1.5 12 f{eeeen...

NoTE.—Daily discharge determined from two well-defined rating curves apf)licable Oct. 1 to Dec. 31 and
Apr. 1toSept. 30. Discharge relation probably affected by ice Jan, 1 to Mar. 31; gage-height record available
- for this period but not considered sufficient basis for estimates of discharge,
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Prickly Pear Creek near Canyon Creek, Mont., for the year
ending Sept. 30, 1914.

Month.

Run-off

(total in

acre-feet).

Discharge in second-feet.
Maximum, | Minimum. | Mean.
41 17 26.8
53 17 33.7
45 17 28.5
139 37 75.3
296 111 194
230 53 110
53 0.3 1.8
12 1.5 3.47
17 9.5 13.6

1,650

=
V{Q
8
PP EEOPy

.

NORTH FORK

LocaTioN.—In sec. 83, T.

northwest of Augusta, 21 miles southwest of Chouteau. .

Dramaee AreA.—Not m

d.

OF SUN RIVER NEAR AUGUSTA, MONT.

22 N., R. 7 W., near the Hennessy Co.’s ranch, 12 miles

REecorps avamasre.—October 31, 1903, to September 30, 1914. August 5, 1889, to
December 31, 1890, near present site, at station called ‘‘Sun River above

Augusta, Mont.”

Gaee.—Chain gage. Observers, Mrs. Nora Duncan and P. L Espensen.
DiIscHARGE MEASUREMENTS.—Made from cable.

CHANNEL AND CONTROL.

Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.35 feet at 7 p. m.
second-feet); minimum stage recorded, 0.4 foot at 1 p. m.

May 17 (discharge 4,5
February 10 (disc
1889~1914: Maximu

charge 80 second-feet).
Winter rLow.—Discharge

Accuracy.—Conditions for
during winter months,

130 second-feet).

stage recorded, 9.5 feet June 6, 7, and 8, 1908 (discharge
15,000 second-feet); minimum stage recorded, 0.2 foot March 8, 9, and 11, 1913 (dis-

relation affected by ice.
DrversioNs.—Water is diverted below the station for irrigation of the valley lands,

but no water is diverted above the station.
accurate determination of discharge are excellent except

Discharge measurements of North Fork of Sun River near Augusta, Mont., during the year
ending Sept. 30, 1914.
Date. Made by— hocks. | charge.
Feet, Sec.-ft,
May 13| B. E. JOmeS. ... enciiiaiiiic it craaaevas 2.80 1,950
June 8| W.A. Lamb...oeoi it iirreee e 2.94 2,030
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Daily discharge, in second-feet, of North Fork Sun River near Augusta, Mont., for the year
ending Sept. 30, 1914.

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

1 410} 350 280 | 220 182 | 1,000 | 3,480 | 1,080 [ 418 285
2 4101 300 2001 200 200| "925|4,240| 1,080 390 254
3 410} 250 305] 200 200 | 1,820 | 4,040 § 1,080 | 390 262
4 350f 230{ 320 2201 1,820 4,040 | 1,080 | 379 240
5. 410f 250 | 830 165 285 { 1,700 | 3,660 | 1,040 | 335 249
6.. 410 250 330 165 362 (1,270 | 3,300 | 1,040 | 379 262
7.. 380 250 | 330 148 ). 310 | 1,270 | 2,350 | 1,080 | 346 249
8.. 380 2501 320 165]. 262 { 1,370 | 2,210 | 1,000 | 335 254
9 3501 250 305 165 3101 1,480 1,940 { 1,000 | 379 285
10, 350 230} 280 130 2851 2,500 ) 1,700 | 885 320 240
26212,080 {1,700} 925 362 276

4721 1,940 | 1,940 | 845 335 262

500] 1,940 2,080 | 845] 325 285

592 | 2,080 | 2,500 7701 310 276

660 | 2,640 | 2,350 300 240

732 | 3,850 | 2,210 7321 310 276

695 | 4,440 | 2,350 695 | 272 240

592 | 4,040 | 2,500 6251 310 285

695 | 3,480 1 2,640 | 592| 325 205

1,180 | 3,660 | 2,500 | 592 | 300 254

220 | 1,000 | 2,960 | 2,080 | 560 310 285

220 | 1,370 | 2,800 1,700 { 560 | 300 254

200 | 1,700 { 3,130 1,370 | 560 310 285

200} 1,700 | 3,850 | 1,480 | 560 | 325 262

148 | 1,820 { 3,660 | 1,370 | &30| 310 254

165 [ 1,080 | 2,960 } 1,270 | 500 | 325 249

1,080 | 2,800 | 1,270 | 472 | 310 240

1,000 | 2,800 | 1,270 | 472 295 240

262 965|2,640 | 1,270 | 445| 310 249

220 | 808|2,640| 1,180 | 418 262 254

2014....... 2,960 |....... 4181 262 ).......

NOTE.—Daily discharge determined from two well-defined rating curves, applicable Oct. 1 to Dec. 23,
and Jan, 1 to Sept. 30, respectivel¥. Discharge relation affected by ice and mean discharge estimated as
follows: Dec. 24 to 31, 160 second-feet; Jan. 15 to 31, 175 second-feet; Feb. 16 to 28, 190 second-feet; Mar,
1 to 10, 200 second-feet. Ice jam Mar. 24 and 25.

Monthly discharge of North Fork Sun River near Augusta, Mont., for the year ending Sepi.

30, 1914.
Discharge in second-feet. Run-off oo
Month. (total in 1acy.
Maximum. | Minimum. | Mean. | &cre-feet).
470 300 364 22,400 | A,
410 300 356 21,200 | A.
0850 |oeereianannn 206 12,700 | B.
51 O 225 13,800 | D.
............ 1 187 10,400 | C.
............ 148 208 12, A,
1,820 182 7 42,700 | A.
4,440 925 2,530 156,000 | B.
4,240 1,180 2,270 135,000 | B.
1,080 418 751 46,200 | A.
418 262 327 20,100 | A.
295 240 261 15,500 | A.
4,440 130 702 500, 000

SUN RIVER AT FORT SHAW, MONT.

Locatron.—In the SW. %gec. 1, T. 20 N., R. 2. W., at Fort Shaw.

Dramaae Area.—Not measured.

RECORDS AVAILABLE.—May 16, 1912, to September 30, 1914. Prior to 1912 records
which are directly comparable with those obtained at Fort Shaw were obtained on
Sun River at Sun River
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GaaEe.—Staff gage on right bank about 700 feet above new highway bridge. Prior to
September 1, 1913, chain gage at different datum was at the footbridge about 1,000
feet farther downstream, Observer, C. G. Peterson.

DiscrARGE MEASUREMENTS.—A# high and medium stages made from footbridge 1,000
feet below gage; at low stages made by wading.

CHANNEL AND coNTROL.—Shifting.

WintER rLOW.—Discharge relation affected by ice.

ExTREMES OF DIscHARGE.—Maximum stage recorded during year, 4.7 feet at 7 2. m.
May 17 and 18 (discharge, 5,480 second-feet); minimum stage recorded, 1.65 feet
at 6 a. m. August 5, 6, and 8 (discharge, 95 second-feet). Open season only.

1905-1914: Maximum stage recorded, 13.4 feet June 7, 1908 (discharge, 18,400
second-feet); minimum stage recorded at Sun River, 1.3 feet September 14, 1906
(discharge, 47 second-feet); minimum stage recorded at Fort Shaw, 1.65 feet
August 5, 6, and 8, 1914 (discharge, 95 second-feet).

The high-water discharge at Fort Shaw is practically the same as at Sun River,
but at low stages water taken out between the two stations by Sun River canal
may cause 2 material difference.

Diversions.—There are adjudicated rights for diverting 248 second-feet from Sun
River direct and 664 second-feet from tributaries above this station; in addition,
about 200 second-feet of water is diverted during the irrigation season by the Fort
Shaw canal of the United States Reclamation Service.

Storaae.—Willow Creek reservoir has a capacity of 84,300 acre-feet.

Accuracy.—Conditions favor accurate determination of discharge; records considered

good. .
Discharge measurements of Sun River at Fort Shaw, Mont., during the year ending Sept.

0, 1914.
Date. Made by— h(e}i?ix‘:;. ch];isge. Date. Made by— hgiglgft. ch]:.;]sge.
Feet. | Secft. || Feet. | Secft.
Feb. 14 | W. A. Lamb........... 2.34 279 || June 10 [ W. A. Lamb........... 3.88( 2,070
May 14 | B.E.Jones. ...l 10 3.58] 2,490 || Aug. 141..... A0 eaeemmnommeinn 1.87 225

Daily discharge, in second-feet, of Sun River at Fort Shaw, Mont., from Apr. 1 to Sept.

30, 1914.
Day Apr. | May.| June.| July.| Aug. | Sept. Day. Apr. [ May. | June.| July.| Aug. | Sept.
890 { 150 V 208 520 | 150 243
390 { 180 243 470 | 180 282
250 | 150 208 375 | 150 243
250 | 120 | 236 3751 180 274
180 95 201 200 | 215 236
1801 95| 201 2151 215| 236
180 { 120§ 229 2501 250 | 266
925 95 194 2151 215 306
925 120 | 229 180 | 330.| 348
800 | 150 | 187 150 | 200 208
800 | 150 | 187 1501 290 ] 298
860 | 180 222 180 | 330 339
685 | 150 | 250 150} 215| 290
740 | 180 | 290 120f 250| 330
575 | 150 250 1201 215 290
1501 215]......
Nore.—Daily discharge April to August computed from a fairly well defined rating curve; discharge for

September com uted by indirect method for shifting channels. Dischargerelation probably affected b
in anuary, February, and March records of daily gage height are available, but data are consis
insufficient for estimating discharge.
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Monihly discharge of Sun River at Fort Shaw, Mont., Jor the year ending Sept. 30, 1914.

Discharge in second-feet.

Run-off |, ...,
Month. (total in racy.
Maximum. | Minimum. | Mean, | 3cTeeet). )

1,390 43,200 | B
5, 480 1,120 2910 179,000| B
5,130 1, 2,810 167,000 | B
1,390 120 614 37,800 | B

95 186 11,400 | B
420 215 208 15,100 | C
.................................. 454,000

WILLOW CREEK NEAR AUGUSTA, MONT.

LocarioNn.—In the NW. 1 SW. } sec. 26, T. 21 N, R. 7 W., at the Clark Co. ranch,
just below the mouth of Little Willow Creek, and about 7 miles northwest of
Augusta.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 8, 1905, to May 14, 1911, and April 1, 1912, to September
30, 1914.

Gage.—A standard chain on right bank near observer’s house. Observer, Elizabeth
Ireland. .

DiscaARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet at 6 p. m.
June 13 (discharge, 109 second-feet); minimum stage recorded, 0.6 foot at 6 p. m.
August 13-15 (discharge, 6.3 feet).

1905-1914: Maximum stage recorded, 9.5 feet June 5, 1908 (discharge, 564
second-feet); channel reported dry, July 17, 1910.

Winter FL.ow.—No ice forms at this station, as a large spring discharges into the
creek just above the gage.

Diversions.—The adjudicated water rights above this station amount to 36.2 second-
feet from Willow Creek proper and 42.26 second-feet from tributaries. The
United States Reclamation Service has an old right of 2.1 second-feet and also has
filed on the total flow of the creek, subject to the above prior appropriations. No
water is diverted from Willow Creek proper below the station, the amount used
by the United States Reclamation Service being diverted from Sun River below
the mouth of Willow creek.

Storage.—Willow Creek dam, about 2 miles below the station, provides a reservoir
with a capacity of 84,300 acre-feet for use on the Fort Shaw unit of Sun River
project.

Accuracy.—Results considered fair.

Discharge measurements of Willow Creek near Augusta, Mont., during the year ending
Sept. 30, 1914.

pae e~ S8t | o

Feet. Sec.-ft.
May 13 | B E. JomeS. . oo ot ciaeavaiaececaeecaaaaaan 1.93 54
June 8 | W. A. Lamb. ... o it iiirai i 1.99

(]
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Daily discharge, in second-feet, of Willow Creek near Augusta, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
6.5 29 45 33 8.1 7.0
6.5 32 44 33 8.6 7.0
6.5 38 42 29 8.1 7.0
6.5 36 46 27 7.5 7.0
6.5 33 80 27 7.0 7.0
6.5 32 54 24 6.6 7.0
8.5 44 21 6.6 7.0
7.2 31 38 19 6.6 7.0
8.0 33 38 19 6.6 7.0
8.5 48 38 19 6.6 7.0

19 53 38 17 6.6 7.0
31 48 36 17 6.6 7.0
2% 53 109 17 6.3 7.0
T 21 53 100 17 6.3 7.0
17 60 85 17 6.3 7.0
15 0(/ 76| 16 6.6 7.0
13 72 64 16 6.6 7.8
13 66 59 16 7.0 7.8
13 63 54 16 6.6 7.8
13 62 56 15 6.6 7.8
13 60 56 14 6.6 7.8
13 59 55 15 6.6 7.8
15 68 54 14 6.6 7.8
15 72 57 14 7.0 7.8
15 67 53 14 7.0 7.8
15 8. 62 49 13.5 7.0 7.8
13 0. 61 45 13.5 7.0 7.8
11 1. 55 41 13.5 7.0 7.8
11 3. 50 42 11.9 7.0 7.8
9.8 3. 46 38 11.9 7.0 7.8
17 |l . 16 |-eeo.... 46 |........ 11.0 7.0 |eenennnn

NoTe.—Daily discharge determined as follows: Oct. 1 to Dec. 6, from a rating curve edy well defined
above 7.5 second-feet; Mar. 23 to May 14, and July 1 to Sept, 30, irom a fairly well defined rating curve;
lez\%y 15 to June 30, by the indirect method for shifting channels.

0 gage readmgs available Dec. 7 to Mar. 22.

Monthly discharge of Willow Creek near Augusta, Mont., for the year ending Sept. 50, 1914.

Discharge in second-feet.
Run-off |, .0,
Month. (total in racy.
Maximum. | Minimum. | Mean, | 3¢re-feet).

October..._.... 31 6.5 12.8 787 | B.
November. . 19 11 14.0 833 | B.
December 1-6 11 9.8 10.0 119 | B.
March 23-31 16 8.6 1.5 205 | B.
April....... 31 11.4 19.2 1,140 | B.
Y. eanann. 72 29 51.2 3,150 | C.
June......o..... 109 36 54.5 8,240 | C.
July...cooeoo.. 33 11 18.1 1,110 | B.
August......... 8.6 6.3 6.89 4 B.
September. .. ... i 7.8 7.0 7.87 439 | B.

SOUTH FORK OF SUN RIVER AT AUGUSTA, MONT.

Locatron.—In the NW. % SE. § sec. 17, T. 20 N., R. 6 W., at the highway bridge on
the road from Augusta to Craig, about half a mile from Augusta.

DRrRAINAGE AREA.—Not measured.

Recorps avamaBre.—December 2, 1904, to September 30, 1914.

Gace.—The original gage was spiked to the cribwork of the right abutment on the
downstream side of the bridge; a new gage was installed April 17, 1907, at a
different datum and was used during 1907 and 1908; records for 1909-1914 are
referred to the old gage. Observer, W. J. Auchard.
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DisCHARGE MEASUREMENTS.—High-stage measurements are made from the bridge
at the gage. Low-stage measurements are made by wading.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.1 feet at 8
a. m. June 14 (discharge, 1,180 second-feet); minimum stage recorded, 0.75 foot at
9 a. m. September 20-27 (discharge 7. 5 second-feet).

1905-1914: Maximum stage recorded, 6.8 feet June 2, 1908 (discharge, 4,300
second-feet); channel reported dry, July 28-30, 1910. See Gage.

WinTER FLow.—Discharge relation affected by ice.

Diversions.—Water is diverted to irrigate the valley lands both above and below the
station. During dry seasons the entire summer flow is utilized. Adjudicated
water rights above the station amount to 70.16 second-feet from South Fork of
Sun River proper and 196.68 second-feet from tributaries. Below the station there
are adjudicated rights amounting to 50.70 second-feet, ail from South Fork of Sun
River direct.

Accuracy.—Results good.

Discharge measurements of South Fork of Sun River at Augusta, Mont., during the year
ending Sept. 30, 1914,

Date. Made by— ponke | o, || Date. Made by— non | chase.
Feet. | Sec.-ft. Feet. | Sec.ft.

Nov. 6| W. A, Lamb........... 1.26 63 || June 8| W. A, Lamb........... 1.96 274
May 14 | B.E.Jones............ 2.10 342 || Aug. 13 |..... (4 ) .90 21

Daily discharge, in second-feet, of South Fork of Sun River, near Augusta, Mont , Jor the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
30 53 40 106 282 106 20 20

30 53 35 106 282 106 20 20

30 53 35 150 282 119 20 20

43 53 40 150 305 119 20 20

40 56 40 150 410 106 20 20

40 62 53 150 410 106 20 10

40 56 46 150 330 106 20 10

46 53 40 150 296 81 20 10

46 53 |- 40 150 240 81 20 10

46 53 40 157 220 81 20 10

53 40 305 220 81 20 10

56 62 305 192 20 10

62 70 355 570 70 20 10

70 70 1,180 62 20 10

70 70 470 775 62 20 10

70 53 freeeens 70 685 685 62 18 10

70 53 40 70 775 470 62 18 10

70 53 40 70 645 410 62 18 10

56 53 |. 35 74 502 355 53 18 10
53 53 32 81 470 305 53 18 7.5
53 62 32 81 470 305 53 18 7.5
53 46 30 74 470 260 53 18 7.5
53 53 30 70 470 220 53 20 7.5
53 53 30 70 440 220 40 20 7.5
53 53 30 70 410 220 40 20 7.5
................... 70 53 40 70 410 220 40 20 7.5
70 53 53 70 410 220 40 20 7.5

...... 70 53 30 92 355 220 40 20 30
70 53 30 92 305 150 40 20 30

.- 62 40 92 305 150 30 20 30
................... L% 3 PO 40 foeeen... 282 f.eenennn 20 20 [eueennn

NoOTE.—~Da godlscharge determined as follows: Oct. 1 to Dec. 7, from a well-defined rating curve; Mar.
17 to Sept. 30, from a ratmz%.curve fairly well defined above and poorly defined below 20 second-feet. Dis-
charge estimated Mar, 24~
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Monthly discharge of South Fork of Sun River near Augusta Mont. forr the year ending
Sept 30, 1914.

ischarge i nd-feet.
’ D: e in second-feet. Run-off |, oou
Month. (total in | 26C8
: Maximum, | Minimum. | Mean, | dcre-feet).
|
1 70 30 54.2 3,330 | B,
62 46 53.6 3,190 | B,
92 83 69.6 966 | C.
53 30 35.5 1,060 | B,
92 35 62.2 3,700 | B,
775 106 342 ,000 | B,
1,180 150 347 20,600 | B.
119 20 67.6 4,160 | B.
20 18 19.5 1,200 { C.
30 7.5 13.0 714 | C.

CUT BANK CREEK AT CUT BANK, MONT.

Location.—In the SW. } SW. 1 sec. 1, T. 33 N., R. 6 W., half a mile west of Cut
Bank, at the Great Northern Rallway bndge 12 xmles above the mouth of Two
Medicine River.

DRAINAGE AREA.—97] square miles.

RECORDS AVATLABLE.—August 4, 1905, to September 30, 1914.

Gage.—A staff gage spiked to a pier 100 feet above the Great Northern Railway pump
house on the left bank; present gage installed August 31, 1911, at a section 200
yards above the original gage, which was an overhanging chain gage on left bank.
Observers, Edward Freed and Charles Ferres.

DiscHARGE MEASUREMENTS.—AT high stages made from a cable 300 yards below the
gage; low-stage measurements made by wading.

CHANNEL AND CONTROL.—Gravel; shifts in flood.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.2 Ieet at 6 a. m.
May 18 (discharge, 545 second-feet); minimum stage recorded, 3.9 feet at 6 a. m.
and 5 p. m. August 13-16 (discharge, 25 second-feet).

1905-1914, maximum stage recorded, 10.0 feet June 5, 1908 (approximate dis-
charge computed from extension of rating curve, 8,810 second-feet); minimum
stage recorded, 2.5 feet November 29-30, 1905 (discharge, 5 second-feet). See
Gage.

These are open-season records, only estimates being available for winter
periods.

Wmnrer rLow.—Discharge relation affected by ice.

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

Accuracy.—Results as a whole good.

Discharge measurements of Cut Bank Creck at Cut Bank, Mont., during the year ending
Sept. 0, 1914.

[Made by W. A. Lamb.}

>

Gage Dis- Gage Dis-
Date. heiﬁxt. charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.ft.
(8.1 1 N 4,28 98| July23. .o 4.20 76
Dec. 22,0 .o il 0440 18 || Sept. 110 LI Il 401

e Discharge relation affected by ice.
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Daily dwcharge in second-feet, of Cut Bank Creck at Cut Bank, Mont., for the year ending
Sept. 80, 1914.

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

40 105 190 305 152 40 50

40 92 |.. 202 345 170 40 50

40 92 |.. 295 415 170 40 4

60 92 |.. 429 170 40 40

60 80 415 471 170 40 40

64 80 315 429 170 82 4

64 80 295 345 170 32 60

64 80 305 163 82 60

60 80 246 142 32 50

60 80 246 219 142 37 50

60 80 367 135 32 40

70 70 345 190 129 32 40

70 70 330 202 129 25 50

80 70 345 205 120 25 76

92 80 345 450 105 25 92

92 80 415 367 105 25 105

105 80 500 330 105 92

105 80 545 330 100 86 85

105 80 500 315 92 60 76

105 80 485 805 85 56 70

- 105 80 471 205 80 50 60
22... 105 76 415 285 76 40 64
. 105 70 367 219 70 40 70
4... 105 70 355 202 64 56 80
25... 105 70 403 190 60 70 92
26... 105 80 485 219 60 60 100
27... 105 403 190 50 60 92
28.. 105 80 345 178 44 60 92
29... 105 70 295 163 40 60 92
30.. 105 70 280 170 40 60 80
3 105 Jo.eeenns 280 [..enn-.n 40 60 feeeen...

Nc;)q;E Z-ngy discharge determined from a fairly well defined rating curve. Discharge estimated No-
vember

Monthly discharge of Cut Bank Creek at Cut Bank, Mont., for the year ending Sept.

30, 1914.
Discharge in second-feet.
Bun-off 4 00y
Month., (total I |00
. Maximum. | Minimum. | Mean, | 2cTe-feet).

105 40 83.6 5,140 | B.
105 70 79.2 4 710 | B.
265 1385 213 10 600 | B.
545 190 360 22 100 | B.
485 163 288 17 100 | B.
170 40 108 6,640 { B.
70 25 43.4 2 670 | B,
105 w| 679 L040 | B.

MARIAS RIVER NEAR SHELBY, MONT.

Locarion.—In sec. 20, T. 31 N, R. 2 W., at the highway bridge near James A. John-
son’s ranch, 7 miles south of Shelby.

DRAINAGE AREA.—2,610 square miles.

Recorps AvATLABLE.—April 4, 1902, to January 12, 1908; April 23, 1911, to Septem-
ber 30, 1914. ;

GAGE.—A standard chain gage fastened to downstream side of bridge. From April
4, 1902, to January 12, 1908, a chain gage on highway bridge about 100 feet below
present bridge was used. A Bristol water-stage recorder was used in 1911 and .
1912; all gages at practically same datum as present gage. Observers, Andy
La Prarie and G. J. Moser.
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CHANNEL AND coNTROL.—Channel straight for 100 yards above and 200 yards below
the station; right bank sandy, sloping, and likely to overflow; left bank high.
Bed composed of sand and gravel with some cobblestones; likely to shift after
‘freshets. Only one channel at all stages. Current is of moderate velocity
and sets toward the left bank as it rounds a sharp curve some distance above.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.5 feet, May 20
(discharge, 4,430 second-feet); minimum stage recorded, 2.4 feet at 9 a. m.
August 27, 29, 31, September 3, 6, 9, 13 (discharge, 170 second-feet).

1902-1907 (January only in 1908): Maximum stage recorded, 14.9 feet June

24, 1907 (discharge, 29,500 second-feet); minimum stage recorded, 1.7 feet
November 16-20, 1904 (discharge, 150 second-feet).
Open-season records only; flow may have been lower during winter season.
DiscHARGE MEASUREMENTS.—Made from highway bridge.

WintER FLow.—Discharge relation affected by ice.

RecuLaTiON.—None.

Accuracy.—Results good.

Discharge measurements of Marias River near Shelby, Mont., during the year ending Sept.

30, 1914.
Date. Made by— hgiz ‘;‘ ch];rlsg-e. Date. Made by— hgi?ilet. chDalrsg;e.
Feet. | Sec.-ft. Feet. | SecHft.
Oct. 28 | W, A.Lamb........... 3.60 699 || June 23 | W. A, Lamb........... 4.00 1,1
May 12 | C. 8. Heidel.ceeevannno- 4.85 | 2,050 || Sept. 5 |..... 0.eeerrnrannnnnnn 2.52

Daily discharge, in second-feet, of Marias River near Shelby, Mont., for the year ending
Sept. 30, 1914.

Day.

Oct.

Nov.

Dec.

June.

Sept.

a170

o Discharge interpolated; gage not read.

Nore.—Daily discharge determined as follows: Oct. 1 to Dec. 13, from a fs'irly well-defined rating curve;
May 12 to Sept. 30, from a rating curve well defined between 200 and 3,650 second-feet.
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Monthly discharge of Marias River near Shelby, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off

Month. (total i Ao
Maximum, | Minimum. | Mean. || acre-feet). |2¢¥

825 265 | 544 33,400 | B.

700 550 | g2l 36,800 | B.

585 480 13,600 | B.

1,660 850 | 1,1 56,600 | B.

770 195 | 428 26,300 | B.

260 1mo| 187 11,500 | B.

345 170 219 13,000 | B.

TWO MEDICINE RIVER AT FAMILY, MONT.

Locartion.—In the NE. } NE. 4 sec. 2, T. 31 N., R. 9 W., at the Holy Family Mission,
16 miles southeast of Browning and about 6 miles above mouth of Badger Creek,
the nearest tributary.

DRAINAGE AREA.—368 square miles.

RECORDS AVAILABLE.—April, 1907, to September 30, 1914.

Gace.—Overhanging gage installed September 18, 1913, on left bank directly back
of the mission buildings. Datum of original gage, which was at the same site as
present gage, was lowered 0.95 foot July 21, 1908. The original chain gage and
bench marks were destroyed by flood June 2, 1913, and on June 10, 1913, a staff
gage at a different datum on the left bank about 125 feet above site of chain gage.
On July 23, 1913, this staff gage was removed to location of chain gage and was
set to read 1.85 feet higher than the staff gage installed June 10, 1913. The present
chain gage, installed September 18, 1913, was set to read 1.00 foot higher than the
staff gage installed July 23, 19183, at the same site. Observers, Hugh Neubert
and J. L. Gobert.

DISCHARGE MEASUREMENTS, —Low-waber measurements made by wading at section
near gage; high-water measurements must be made from the old wagon bridge
about 3 miles above the mission.

CHANNEL AND CONTROL.—Gravel; shifting.

EXTREMES OF DISCHARGE. —Max.lmum stage recorded during year, 4.9 feet at 7 a. m.
May 17 (discharge, 1,640 second-feet); minimum stage recorded, 1.3 feet at 7 a. m.
and 6 p. m. August 6-10, 14-16, and September 6 (discharge, 18 second-feet).

1907-1914: Maximum stage recorded, 8.15 feet June 9, 1909 (discharge, 7,600
feet), undoubtedly higher in June, 1908, but gage was washed out and no estimate
is on record; minimum stage recorded, 1.3 feet January 12 to March 8, 1908 (dis-
charge, 17 second -feet). See Gage.

Winter rLow.—Discharge relation affected by ice.

DIVERSIONS AND STORAGE.—Water is diverted at a point about 2 miles above the -
gage by a ditch which supplies water for about 100 acres of land on the farm at the
Holy Family Mission. Diversions in 1914 amounted to 15,800 acre-feet. The
United States Reclamation Service has furnished the following estimates of water
diverted from Two Medicine River by the Reclamation. Service canal, which
heads above the gaging station: May 24-31, 714 acre-feet; June, 3,880 acre-feet;
July, 5,680 acre-feet; August, 4,480 acre-feet; September 1-18, 1,070 acre-feet.

Accuracy.—Results good except for winter months.

Discharge measurements of Two Medicine River at Family, Mont., during the year ending
Sept. 30, 1914.

[Made by W. A. Lamb.]

G Dis- Gage Dis- Dis-
Date. heiziet. charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft. Feet. | Sec.ft.
Oct.22......... 2.50 178 [l May 20........] 4.60 1,420 || July 24......... 1.84 74
Dec. 22......... 1.53 | 38 4| June 19......... 3.70 684 || Sept. 6. . . 1.40
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Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for the year
ending Sept. 80, 1914.

Nov. | Dec. | Mar. | Apr. | May. | June. ‘July. Aug. | Sept.
E YA

960 | 886 | a1 35 35

1,280 836 258 26 35

1,460 | 1,040 258 26 35

1,460 | 1,040 229 26 26

1,280 | 1,040 202 26 26

1,120 1,040 | 220 18 18

1,120 '886| 229 18 26

1,120 630 ; 22 18 35

1,120 549 229 18 26

1,280 | 498 202 18. 2

1,280 451|202 26 35

. 1,120 451 178 26 35

.- 1,120 498 156 26 26

. 1,120 719 136 18 26

88 | 1,280 659 146 18 35

8 1,460 | 669 | 146 18 35

88 1,640 659 146 26 56

88 1,460 602 127 35 68

88 1, 460 602 127 95 95

88 1,280 549 110 81 110

66 1,200 549 95 68 127

4 1,200 | 498 81 45 127

.. Low| 549 81 35 146

1,040 | 365 81 35 146

1,200 | 406 68 4 127

1,200 | 451 56 45 127

1,040 | 326 45 35 127

1,040 { 326 45 26 127

886 291 45 26 110

886 291 45 35 110

750 feeennnn. 35 35 ...

NotE.—See “Diversions and storage’’ in station description. L

Daily discharge determined as follows: Oct. 1 to Dec, 22, from a rating curve well defined between 26 and
1,700 second- feet and fairly well defined at other stages, . 17 to Sept. 30, from a well-defined rating
curve. stcharge interpolated Dec. 21.

Monthly dzscharge of Two Medicine River ot Family, Mont., for the year ending Sept.
80, 1914.

Discharge in second-feet.

Month. (total in racy
Maximum. | Minimum, { Mean, | 8¢Te-feet)
402 55 248 15,200 | C.
172 55 101 6,010 | B.
102 43 93.9 4,100 | B.
136 02| 1m 31300 | A.
1,280 118 692 41,200 | A.
1,640 750 | 1,190 73,200 | A.
1,040 291 613 36,500 | A.
201 35 145 8,920 | A.
95 18 33.2 2,040 " A,
146 18 69.4 4,130 | A.

Note.—See “ Diversions and storage’” in station description.
BADGER CREEK NEAR FAMILY, MONT.

LocatioN.—In the NE. 1 gec. 19, T. 31 N., R. 8 W, near the road crossing at the
01d Piegan subagency, 4 miles east of Family.

DrAINAGE AREA.—224 square miles.

RECORDS AVAILABLE.—April 20, 1907, to September 30, 1914

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

43175°—wasp 386—17——4
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DIsCHARGE MEASUREMENTS.—High-water measurements made from a cable, 4 miles
above the gage; low-water measurements can be made by wading at the ford
above the gage.

CHANNEL AND CONTROL—Two channels at both medium and low stages; at high .
stages the stream flows in several channels. Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.00 feet at 6 p. m.
June 2 (discharge, 677 second-feet); minimum stage recorded, 3.45 feet at 10 a. m.
September 25, 28, and 30 (discharge, 92 second-feet). Open-season record only;
flow probably lower at times in the winter months.

1907-1914: Maximum stage recorded, 5.85 feet May 27, 1913 (discharge, 1,780
second-feet); minimum stage recorded, 3.45 feet September 25, 28, and 30, 1914
(discharge 92 second-feet). Open-season records only. Mean discharge for
February, 1911, estimated 25 second-feet. .

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

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

Discharge measurements of Badger Creek, near Family, Mont., during the year ending
Sept. 80, 1914.
[Made by W. A. Lamb.}

Gage Dis- G Dis- Gage | Dis-
Date. heiag%t. charge. Date. heiﬁ&. charge. Date. heiﬁlt- charge.
Feet. | Sec.-ft. Feet. | See.ft. Feet. | Sec.ft.
Oct.22......... 3.88 162 | Mar.17........] 3.63 6 July 24......... 3.88 141
Dec. 22......... a3.28 33 |{ June 19........ 4.61 391 || Sept.6......... 3.57 102

e Discharge relation affected by ice.

Daily discharge, in second-feet, of Badger Oreek, near Family, Mont., for the year ending
Sept. 30, 1914,

Day. Oct. | Nov. | Apr. | May. | June. | July. { Aug. | Bept.
262 133 106
262 133 106
244 126 101
244 126 106
244 118 96
244 126 101
244 118
212 112 112
227 118 112
212 112 106

197 118 106
172 nz 106
172 118 106
172 118 106.

151 118 106
151 112 101
142 106

151 112 101
133 106 92
142 112 96
133 112 96
126 106 92
133 112 96
126 106 92
133 106 f.....-..

Norg.—Daily discharge determined as follows: Oct. 1to Nov. 21, from a fairly well defined rating carve;
Apr. 5 to Sept. 30, from a well-defined rating curve. Discharge interpolated Oct.4. Mean discharge Nov.
22to30estimated at 1355econd-feet. Gagenotread Apr.12to May 30, as an observer could not be obtained.
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Monthly discharge of Badger Creek, near Family, Mont ., Jor the year endmg Sept. 30, 1914.
[Drainage area, 224 square miles.]

Discharge in second-feet. Run-off,
.
Depth in Acu-
Month. Per | incheson | Totalin |rac
Y-
Maximum. | Minimum. | Mean. sgx]glaére drainage | acre-feet.
g area.

206 122 157 0.701 0.81 9,650 | B:

168 )........... 145 . 647 72 8,630 | C

677 244 454 2.03 2.26 27,000 | A

262 126 184 .821 95 11,3001 A

133 106 116 .518 .60 7,130 [ A

112 92 | 102 .455 52 6,070 | A

L} S .
BIRCH CREEK AT SWIFT DAM, NEAR DUPUYER, MONT.

Location.—At Swift dam, about 20 miles west of Dupuyer and about 35 miles west
of Valier.

DrAINAGE AREA.—About 120 square miles.

REcORDs AvatLABLE.—March 26, 1913, to September 30, 1914.

GaceeE.—Vertical staff gage on right bank, about one-fourth mile below dam.
DiscHARGE MEASUREMENTS.—Made from a foot log above the gage at high stages and
by wading during normal periods. See Mmcellaneous measurements, p. 213.

CHANNEL AND CONTROL.—Gravelly and shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.93 feet at 6 p.m.
May 17 (discharge, 545 second-feet); minimum discharge estimated at 1 second-
foot September 30.

1913-1914: Maximum stage recorded, 2.85 feet May 28-30, 1913 (discharge, 1,210
second-feet); minimum dmcharge estimated at 1 second-foot September 30, 1914.
See “Regulation.”

Winter FLow.—Discharge relation probably affected by ice at times; channel open
during the winter of 1913-14.

Diversions.—Two small diversions.

Reauration.—Flow regulated by operation of Swift dam.

CooreraTiON.—Gage-height record and results of discharge measurements furnished
by engineers of the Valier-Montana Land & Water Co.

Accuracy.—Accuracy rating reduced because of the shifting of channel.

D'zscharge measurements of Birch Creek at Swift dam, near Dupuyer, Mont., during the
year ending Sept. 30, 1914.

Date. Made by— hm. cJ:De islg‘ .. || Date. Made by— hg? e ]Dis-e i
Feet. | Secft.

May 21 356

June 27 151

July 23 %

Aug. 5 73

22 64

Bept. 17 53
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Daily discharge, in second-feet, of Birch Creek at Swift dam, near Dupuyer, Mont., for
the year-ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | Sept.
L]
70 105 70 60 49 39 50 222 320 170 70 59
70 112 77 60 49 39 50 344 320 166 69 57
70 101 77 56 49 40 50 364 297 178 72 62
74 101 74 57 49 38 50 236 297 158 70 57
75 103 67 63 48 38 60 222 293 130 70 63
84 99 67 60 49 40 74 258 312 142 68 57
83 95 67 61 49 41 64 320 290 132 66 60
77 95 67 58 51 42 64 364 272 142 64 62
75 95 67 51 49 42 85 290 286 123 62 63
77 99 64 56 49 41 60 290 286 126 64 57
96 97 64 54 47 42 64 312 282 108 66 55
170 97 64 54 47 40 81 293 282 102 64 57
188 95 64 54 48 42 112 316 356 106 70 62
158 63 53 46 44| 135 336| 420 104 64 63
123 86 61 54 46 40 180 393 9% 64 63
114 88 61 51 43 44 236 340 393 92 64 60
103 91 61 51 43 45 178 545 328 100 72 60
99 88 60 49 21 48 525 290 94 72 63
95 82 58 49 42 49 152 506 268 100 66 59
95 84 50 50 41 45 170 420 249 90 63 60
101 80 48 50 41 46 180 380 249 88 66 |. 59
103 80 50 54 41 45 222 360 230 86 64 60
16 801 - 63 51 41 51 222 340 246 81 63 62
163 80 64 49 40 50 194 376 214 79 57 62
148 80 61 51 40 46 236 356 228 81 55 63
134 77 61 50 372 197 79 57 60
134 74 61 57 172 393 180 74 62 42
116 72 61 50 170 348 72 60 162
116 75 57 48 162 308 170 77 57 79
112 70 49 180 304 168 74 1
107 |....... 61 50 f.o..... 304 [....... 72 57 {eeeeenn

Note.—Daily discharge computed as follows: Oct. 1 to Oct. 11, Mar. 26 to May 5, and July 7 to Sept. 30,
from well-defined rating curve; Oct. 16 to Mar. 15, from well-defined rating curve; Oct. 12 to 15, by md.:reci
method for shifting channels. Discharge interpolated Aug. 6 to 8. Headgates closed 8 hours Sept. 27;
estimate of discharge therefore reduced one-third.

Monthly discharge of Birch Creek at Swift dam, near Dupuyer, Mont., for the year ending
: Sept. 30, 1914.

Discharge in second-feet.
Run-oft | Aceu-
Month. (total in racy
Maximum, | Minimum. | Mean, | 3cre-feet).
188 70 108 6,640 | A.
112 70 89.1 5,300 | A.
77 48 62.8 3,860 | B.
63 49 54.3 3, B.
51 39 44.9 2,490 | B.
57 38 4.6 2,740 B.
236 50 134 7,970 | B.
545 222 344 21,200 | B.
168 277 16,500 | B.
178 72 107 6, B.
72 55 64.3 3,950 | A.
162 1 61.6 3,670 | A.
545 1 116 84,200

BIRCH CREEK NEAR DUPUYER, MONT.

LocarioN.—In sec. 28, T. 29 N., R. 8 W., at Kepple’s ranch (formerly Shield’s), about
one-half mile above the head of “B”’ canal of the Valier-Montana Land and
Water Co., 12 miles northwest of Dupuyer, and about 25 miles above the junc-
tion of Birch Creek with Two Medicine River.
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Dramvaee AREA.—About 155 square miles. (Figure published in Water-Supply
Paper 356 in error.)

REcORDs AvarLABLE.—July 25, 1907, to September 30 1914.

GaGe.—A sloping staff gage on the right bank just above the cable. A Bristol water-
stage recorder was installed April 1, 1911, at the same section, but the staff is still
read daily. A temporary staff gage was put in July 23, 1908, about 200 feet below
the site of the original gage, which had been washed out by the high water of
June, 1908. The temporary gage was used until October 1, 1908, when a per-
manent chain gage was installed at a point about one-fourth mile farther up-
stream. A Bristol automatic gage was installed April 1, 1911, but the chain gage
was read daily until:December 31, 1913, when it was abandoned. Present staff
gage installed January 1, 1914. Observers, L. G. Kepple and R. 0. Crawford.

DiscHARGE MEASUREMENTS.—Made from cable 200 feet below gage; low-stage meas-
urements made by wading just below the cable section.

CHANNEL AND cONTROL.—Shifts at high stages.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year: 4.22 feet at 5.30
p. m. May 17 (discharge, 445 second-feet); minimum stage recorded, 3.13 feet at
3 p. m. March 25 (discharge, 52 second-feet). Open-season records only; mean
flow for February estimated at 50 second-feet, and on some days the flow was
undoubtedly less than this.

1907-1914: Maximum stage recorded, 9.3 feet July 28, 1909 (discharge, 1,680
second-feet); minimum stage recorded, 3.13 feet March 25, 1914 (discharge, 52
second-feet). Open-season records only; mean flow for February, 1911, estimated
at 35 second-feet.

WinTER FLOW.—Discharge relation affected by ice.

DiversioNs.—A number of small ditches divert water for irrigation.

RecuraTION.—The discharge is largely controlled by the Swift dam.

CooPERATION.—Gage-height record and results of discharge measurements furnished
by the engineers of the Valier-Montana Land & Water Co.

Accuracy.—Results considered good.

Discharge measurements of Birch Creek near Dupuyer, Mont., during the year ending
Sept. 30, 1914.

. | Gage | Dis- . Gage | Dis-

Date. a Made by height.| charge. Date. a Made by height. | charge.
Feet. Feet. | Secft.
QOct. 15| W.8 Merrlll ........... b 5.00 3.90 296
Dec. 4|.....d0cceucunecneennn... 54,83 3.50 154
3 1} Tem; leton and Merrill | b4. % g 49 ﬁ?

an, 1| W.S. Merrill........... 3. .3
May 1 Temp leton and Larson.| 3.64 3.30 87
81 R. M, Templeton......; 3.76 3.21 70
22 | L. B. Crossan 4.01 3.17 55

June 9 3.69

o Engineers of the Valier-Montana Land & Water Co.
b Read on old chain gage abandoned Dee. 31, 1913.
¢ Ice present.



54 SURFACE WATER SUPPLY, 1914, PART VI,

Daily discharge, in second-feet, of Birch Creek near Dupuyer, Mont., for the year ending
Sept. 30, 1914.

Day. . Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
204 332 175 86 64
280 378 171 83 64
378 . 164 83 64
332 378 || 160 81 64
293 157 81 64
259 301 153 78 64
255 271 150 76 64
2511 .« 247 146 74 64
310 223 136 74 64
355 223 136 74 64
310 216 133 74 62
310 216 133 71 62

219 143 71 64
332 445 129 71 64
378 355 119 71 64
445 332 116 69 64
445 310 113 88 64
445 314 110 81 64
422 301 107 76 64
400 263 104 71 61
355 259 100 69 61
355 219 97 69 59
355 223 97 69 59
400 212 94 76 59
378 219 91 74 59
342 212 91 71 59
310 185 91 69 59
288 182 88 » 66 64
288 185 88 64 61
288 178 88 64 64
280 [......-. 88 64 |........

Nore.—Daily discharge computed as follows: Oct. 1 to Dec. 1, from a fairly well defined ratineﬁ curve;

Mar, 16 to 25 and Mar. 29 to Sept. 30, from a well-defined rating curve. Discharge relation affected by ice

Dec. 2 to Mar. 15 and Mar, 26 to 20. Mean discharge estimated as follows: Dec. 1 to 31, 95 second-feet;

gaglmla ml , 65 second-feet; Feb. 1 to 28, 50 second-feet; Mar. 1 to 15, 55 second-feet; Mar. 26 to 29, discharge
sti .

Monthly discharge of Birch Creek near Dupuyer, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off
Month. Bunoff Accu:
Maximum. | Minimum, | Mean. acre-feet). racy
136 8,360 | B.
120 7,140 | B.
295 5,840 | C.
a65 4,000 | C.
e 50 2,780 | C.
56,2 3,460 | C.
| L
m | i)
73.8 4,540 | A.
62.6 3,720 | A.
128 92, 800

o Estimated. See footnote to table of daily discharge.
b Mar. 1-15 and 26 to 29 estimated.
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BIRCH CREEK AT NELSON'S RANCH, NEAR DUPUYER, MONT.

Locarron.—In the NW. 1 sec. 27, T. 20 N., R. 8 W., below the headworks of the
“B” canal of the Valier Project, at Nelson’s ranch, about 11 miles northwest of
Dupuyer. - '

DrAINAGE AREA.—Not measured.

REecorps avamaBrLE.—May 8 to September 30, 1914.

Gage.—Inclined wooden staff on the right bank, a short distance above the ranch
buildings. Observers, John Ryan and R. O. Crawford.

DiscHARGE MEASUREMENTS.—Made by wading at tag wire about 100 feet helow gage.

CHANNEL AND cONTROL.—One channel at all stages. Bed composed of cobblestones
and gravel, with a small amount of algze if the water remains at low stages for a
considerable period during the summer. Both banks of medium height; right
is steep; left slopes gently; neither overflows owing to the regulation above.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.55 feet at 6.30,
6, and 5 p. m. May 17-19, inclusive (discharge, 385 second-feet); minimum stage
recorded, 1.73 feet at 5.35 p. m. September 27 (discharge, 1.6 second-feet). See
Regulation.

WinTER FLOow.—Discharge relation affected by ice.

ReeuvraTion.—The discharge is controlled by the Swift dam and the head gates of
the “B” canal. '

DiveErsions.—The greater part of the flow of Birch Creek is diverted above this
station.

Accuracy.—Results good.

CooPERATION.—Gage-height record and results of discharge measurements were fur-
nished by the Valier-Montana Land & Water Co.

Discharge measurements of Birch Creek at Nelson's ranch, near Dupuyer, Mont., during
the year ending Sept. 30, 1914,

[Made by R. O. Crawford. a}

Gage Dis- | Gage Dis- Gage Dis-
Date. heiz%xt. charge. Date. height. | charge. Date. heizit. charge.
Feet. | See.ft. Feet. | Sec.ft. Feet. | Sec.-ft.
June 10.... 1.83 4.51 {| June 26......... 2,28 41 Aug.28......... 1.87 6.34
20.... 2.00 15.9 July8.......... 2.04 18.3

@ An enéineer of the Valier-Montana Land & Waper Co.

Daily discharge, in second-feet, of Birch Creck at Nelson's ranch, near Dupuyer,- Mont.,
Jor the year ending Sept. 30, 1914.

Day. | May. | June. | July. | Aug. | Sept. Day. | May. | June. | July. | Aug. | Sept.
) DR PR 233 22 18 7.2 16....... 24 33 18 8.8 5.6
- FN R 250 12 18 7.2 17....... 3851 35 13 20 5.6
F: JR PR 29 8.8 16 6.4 1 18....... 3856 20 14 15 5.6
[ ST P 33 44 17 5.6 19....... 385 177 10 11 5.6
[ TR P, 30 42 17 6.0 |120....... 364 16 8.8 9.6 5.2
22 40 16 6.4 344 14 9.6 8.0 4.4
16 24 16 6.8 324 10 8.0 7.6 4.0
10 19 15 7.2 324 51 8.8 7.2 3.6
52| 25 14 6.8 344 5% 11 14 2.6
5.2 23 14 6.4 324 46 17 12 2.2

»

128 22 13 4.8 286 42 14 8.0 1.9
66 18 11 6.0 233 | 33 13 7.2 16
56 22 11 6.4 20| 22 14 6.8 7.2
76 23 10 6.4 184 23 21 6.8 7.2

125 19 9.6 6.4 178 | 22 19 7.2 17
170 fooooeen 18 7.2 leaenennn

Note.—Daily discharge computed from a rating curve well defined below 250 second-feet.

.
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Monthly discharge of Birch Creek at Nelson’s ranch, near Dupuyer, Mont., for the year
ending Sept. 30, 1914.

Discharge in second-feet. Run-off

Month. . (total m [0y
Moximum. | Minimum. | Mean, | 8cre-feet). :

May 8-31. e 385 8.0 190 9,040 | B

s 2560 5.2 50.7 3 020 | A.

11 1 RPN 44 8.0 18.7 1,150 [ A.

AUGUSE .o eveee e 20 6.8 12.0 738 | A.

September.......oooiiiiiiii i 17 1.6 5.84 348 | A
The period.........: A D PP N 14,300

BIRCH CREEK AT HALL'S RANCH, NEAR DUPUYER, MONT., 1914.

Locarion.—At Hall’s ranch, about 4 miles below the headworks of the “B” canal
of the Valier Carey project.

Dramnace ArEa.—Not measured.

Recorps AvaiLaBLE.—May 16, 1913, to September 30, 1914.

Gaee.—Vertical staff on left bank. Observers, John Hall, John Ryan, and R. O,
Crawford.

DiscHARGE MEASUREMENTS.—Made by wading at different sections.

CHANNEL AND coNTROL.—Shifting. Bed is of gravel and cobblestones. Right bank
is a high rock cliff; the left bank is of medium height, Wooded and will not
overflow because of regulation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.20 feet at 3.30
p. m. May 18, 1914 (discharge, 410 second-feet); minimum stage recorded, 0.10
foot at 2.20 p. m. May 3 (discharge, 1.0 second-foot).

1913-1914: Maximum stage recorded, 3.3 feet May 28, 1913 (discharge, 910
second-feet); minimum stage recorded, 0.10 foot May 3, 1914 (discharge, 1.0
second-foot). Records only for part of year when discharge relation is not
affected by ice.

WinTeER Fnow.—Discharge relation seriously affected by ice; records discontinued
during part of the winter months.

REecuraTioN.—Discharge controlled by operation of the gates of the Swift dam and
the headworks of the “B” canal.

Drversions.—The greater part of the flow of Birch Creek is diverted above this
station.

Accuracy.—Results considered good.

CooreraTION.—(Gage-height record and results of discharge measurements furnished
by the Valier-Montana Land & Water Co.

Discharge measurements of Birch Creek at Hall's ranch, near Dupuyer Mont., during the
year ending Sept. 30, 1914.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. | D8te- Made by~ height. | charge.

Feet. | Sec.-ft.

Oct 15| 'W.B. Merrilla.......... 51.48 154 June 11

Dec. 3|...-. {1 s b1.20 103 26

Jan. 1]..... [« (TR 1.35 65 July 31..

Mar., 4 | Crossan and Larsone...| #1.30 | c40 7

May 1 | Templetonand Larsone .34 10.1 || Aug. 29

22 | L. B. Crossane......... 1.91 302

a Engineers of the Valier-Montana Land & Water Co.
b Discharge relation affected by backwater from small diversion dam,
¢ Ice jam formed during measurement.
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Daily discharge, in second-feet, of Birch Creek, ot Hall’s ranch, near Dupuyer, Mont., for
the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Mar, | Apr. | May. | June. | July. | Aug. | Bept.
10 140 17 220 22 17 11
15 134 13 205 15 18 10
17 130 1.0 38 11 17 10
24 1 4.0 32 44 16 10
22 122 7.2 26 46 16 9.0
20 120 7.6 22 43 16 9.0
20 120 8.0 18 26 14 9.0
85 118 8.0 13 19 12 9.0
86 118 8.0 10 26 12 9.0
86 118 6.0 10 26 12 7.5

140° 120 6.8 102 26 12 6.5
144 120 7.2 58 22 12 7.0
160 110 7.6 92 25 12 8.5
180 104 6.8 92 26 1 7.5
156 100 3.4 109 21 1 7.5
136 100 8.0 37 18 11 6.5
122 100 390 42 16 11 6.5
118 100 410 24 16 6.0
114 100 390 24 14 16 6.0
114 98 390 22 12 13 6.5
114 98 330 13 12 12 6.6
114 100 302 11 12 11 6.0
114 104 302 57 11 12 6.0
134 102 320 58 14 15 6.0
160 100 320 57 16 13 6.0
150 1 268 37 14 12 6.0
140 110 252 30 13 12 5.5
136 114 220 23 14 12 9.0
134 118 220 24 18 11 11

136 118 190 22 18 11 14

138 foeeenen. 190 |-....... 18 ) b B PO

Nore.—Daily discharge computed as follows: Oct. 1 to 2, estimated; Oct. 3 to Dec. 21, from a fairly
well defined rating curve; Mar. 15 to May 21, from a well-defined rating curve; May 22 to Sept. 30, from
a well-defined rating curve; discharge relation affected by ice Dec. 22 to Mar. 14. Mean discharge Dec. 22
to 31 estimated at 90 second-feet.

Monthly discharge of Birch Creek at Hall’s ranch, near Dupuyer, Mont., for the year
ending Sept. 30, 1914.

Discharge in second-feet.
Run-off | 0.
Month. - (total in racy,
Maximum. | Minimom. | Mean, | acre-feet).
180 10 104 6,400 | B.
140 98 112 6,660 | B.
........................ 97.5 6,000 | C,
23 15 18.6 627 | B.
28 8 17.6 1,050 { B.
410 1.0 149 9,160 | B.
220 10 . 9 3,030 | A.
46 11 20. 5 1,260 | A.
20 11 13.3 818 | A.
14 5.5 7.93 472 | B.

BIRCH CREEK AT ROBARE, MONT.

LocatioNn.—In the N. % sec. 31, T. 30 N., R. 7 W., about one-half mile downstream
from the former post office of Robare, about 10 miles north of Dupuyer. and about
14 miles west of Valier.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 4 to September 30, 1914.

Gaee.—Inclined staff on right bank. Observer, R. O. Crawiord.

DiscuHarGE MEASUREMENTS. —Made by wading.

|



58 SURFACE WATER SUPPLY, 1914, PART VI.

CHANNEL AND cONTROL.—The bed is of cobblestones and gravel, both banks are
medium high and wooded, and will probably not overflow. The control isa
riffle about 100 feet below the gage, and is liable to shift.

EXTREMES OF DISCHARGE.—Maximum discharge during year, June 1, estimated from
flow of Birch Creek at Nelson’s ranch at 215 second-feet (no gage height); mini-
mum stage recorded, 1.52 feet at various hours, July 22, 24-28, August 7-17,
20-23, 28 and 29 (discharge, 0.5 second-foot). See ‘‘Regulation” and ‘“Accu-

. racy. ”

WinTER FLOW.—Discharge relation affected by ice; observations discontinued during
winter months.

RecuraTion.—Discharge controlled by operation of the gates at the Swift dam, the
“B” canal headworks, and several smaller ditches.

Diverstons.—Most of the water is diverted above the station.”

Accuracy.—Accuracy rating omitted from table of monthly discharge because of the
large part of the discharge in June which is estimated and because of the small
discharge in the other months. In view of the facts that the quantities are small,
that the discharge of the lowest measurement is estimated, and that the measuring
section is wide at low stages the records are believed to be good. -

CoorerATION.—Results of discharge measurements and record of gage readings fur-
nished by the Valier-Montana Land & Water Co.

Discharge measurements of Birch Creek at Robare, Mont., during the year ending Sept. 30,
. 1914.

[Made by R. O. Crawiord.s]

G Dis-

Date. hei;’ﬁ;. charge.

Feet. 8 ec.-;lt.

115 o T R R 2.57 8
1.55 51.0
1.98 15.3

@ An engineer of the Valier-Montana Land & Water Co.
b Discharge estimated.
Daily discharge, in second-feet, of Birch Creek at Robare, Mont., for the year ending Sept.
30, 1914.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
7.1 0.7 0.7 16.comineans 28 * 0.8 0.5 0.8
2.5 W7 7 - . .8 .5 .8
1.0 W7 .7 .8 .8 1.0
23 .7 .7 .8 .7 1.0
17 .7 7 7 .5 W7
16 .7 .7 .7 .5 -7
9.0 .5 .7 .5 .5 .8
5.2 .5 7 i .5 .7
1.8 .5 7 .5 1.2 .8
1.2 .5 7 .5 1.0 .8
1.2 .5 .7 .5 .8 7
1.0 .5 .7 .5 .7 .7
.8 .5 .7 .5 .5 .8
1.2 .5 7 .8 .5 .8
.8 .5 .8 .8 7 1.0
7 P 2 P

a June 1-3, discharge estimated from flow at Nelson’s ranch.
Nore.—Discharge computed from a fairly well defined rating curve. See “Accuracy.”
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Monihly discharge of Birch Creck at Robare, Mont., for the year ending S’ept. 30, 1914.

Discharge in secoqd—feet. Run-off

(totalin
acre-feet).

Maximum. | Minimum. | Mean.

2,190
197

38.1

5.2

2,470.

Note.—See “Accuracy’’ in station description and footnote to table of daily discharge.
DUPUYER CREEK NEAR VALIER, MONT.

LocaTioNn.—In the NE. § NW. §sec. 33, T. 29 N., R. 6 W., about 1,000 feet above a
large diversion dam at the head of the canal from Dupuyer Creek to Lake Francis
reservoir, and about 11 miles northwest of Valier. The Birch Creek canal dis-
charges into Dupuyer Creek below the gaging station and above the diversion dam.

DrAINAGE AREA.—Not measured.

REcorps aAvamLaBLE.—July 17, 1912, to September 30, 1914.

Gace.—A staff gage installed May 15, 1913, and a Bristol water-stage recorder at the
same section; Bristol recorder not used; chain gage at same site read prior to in-
stallation of present gage;all published gage heights referred to same datum.
Observers, C. E. Crocker and E. D. Perkins.

DiscEARGE MEASUREMENTS.—Made from a cable at high and by wading at medium
and low stages.

CHANNEL AND coNTROL.—Shift slightly.

EXTREMES OF DISCEARGE.—Maximum stage recorded during year, 3.85 feet at 8 a. m.
May 24 (discharge, 351 second-feet); minimum stage recorded, 2.22 feet at 8.45
a. m. August 9 (discharge, 4.4 second-feet).

1912-1914: Maximum stage recorded, 3.85 feet May 24, 1914 (discharge, 351
second-feet); minimum stage recorded, 2.22 feet August 9, 1914 (discharge, 4.4
second-feet). .

Open-season records; estimates of mean monthly flow only available for winter
months.

WinTER FLOW.—Discharge relation affected by ice.

Drversrons.—Numerous small diversions for irrigation.

Accuracy.—Conditions favor accuracy of records. Estimates for period in which
discharge relation is affected by ice considered fair.

CoorerATION.—Gage-height record and results of discharge measurements furnished
by the Valier-Montana Land & Water Co.

.

Discharge measurements of Pupuyer Creek near Valier, Mont., during the year ending
Sept. 30, 1914.

-,

Gage Dis- Gage | Dis-
Date. Made by— hefgit charge. || Date. Made by— beight. | charge.
Feet, | Secft. Sec.-ft.
Oct. 1| W.S. Merrilla......... 2.47 13.8 65.
Dec. 16 §..... AOueeeecrnnncnneaa. | B 2.72 28. 93.
Jen. 9 |..... L 1) TP b2.80 32, 120.
Mar. 6| Crossan and Larsone...| b 3.02 24, 18.2
Apr. 4 | Templetonand Crossam.| 2.72 33.

¢ Engineers of the Valier-Montana Land & Water Co.
b Discharge relation affected by ice.
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Daily discharge, in second-feet, of Duguyer Creck near Valier, Mont., for the year ending

ept. 30, 1914.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug.
13 49 32 48 75 47 9.6
13 48 31 48 71 43 7.2
13 46 - 36 48 71 41 5.2

a24 61 33 55 71 41 5.0
34 54 48 71 80 40 5.0
27 54 58 68 ] 38 5.0
23 61 42 7 79 38 5.2
26 48 48 65 71 30 4.8
28 38 45 68 68 27 4.4

238 43 51 80 63 26 5.0
49 a40 48 125 55 26( . 9.6
67 38 63 90 52 24 6.0
78 58 88 7 22 6.8
71 42 55 €O 140 18 8.0
58 48 52 94 149 18 8.0
51 37 48 94 121 19 7.6
48 33 48 100 100 19 8.0
43 31 47 110 90 18 15
41 34 42 106 71 15 15
44 31 45 102 69 14 14

a4l 34 55 96 63 13 13
38 36 47 90 55 12 12
48 28 45 92 58 17 12
47 38 45 351 15 18
43 47 46 132 69 12 18
46 34 42 112 63 12 18
48 30 42 94 57 11 15
46 30 52 92 55 11 14
48 30 54 94 50 12 14
49 30 54 106 47 12 14
46 [.ooooiiifeiiiann L' 11 14

@ Discharge interpolated.

Nore.—Daily discharge determined as follows: Qct. 1to Nov. 80, from a well-defined rat
to Aug. 30, from a rating curve well defined below 200 second-feet. Gage not read Aug. 31 to

discharge Sept. 1-30 estimated 15 second-feet from gage readings Aug. 30 and Oct, 8, 1914,
Discharge relation affected by ice and mean discharge estimated as follows: Dec. 1-31, 30 second-feet;
Jan. 1-31, 32 second-feet; Feb. 1-28, 28 second-feet; Mar. 1-31, 25 second-feet.

curve; Apr.1
pt. 30; mean

Monthly discharge of Dupuyer Creek near Valier, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
' Run-off Aceti-
Month. T —| (totalin Tacy
Maximum. | Minimum. | Mean. | ere-feet).
41.6 2,560 | A.
40.9 2,430 | B.
230 1,840 | D.
a32 1,970 | D.
a28 1,560 | D.
225 1,540 | D.
47.1 2,800 | A.
95.5 5,870 | A.
74.4 4,430 | A,
22.6 1,390 | A.
10,2 627 | A.
elh 893 | D.
38.6 27,900

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

LocaTion.—In the SW. % sec. 36, T. 29 N., R. 5 W., about 5 miles south of the dam of

*  the Lake Francis reservoir, 9 miles southea.st of Valier.

DRAINAGE AREA.—About 120 square miles.

REcORDS avamABLE.—March 19, 1911, to September 30, 1914.

GacEs.—Bristol water-stage recorder and staff gage on the left bank; Bristol recorder
has a range of 8 feet.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Shifting; bed of stream compeosed of sand and gravel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.45 feet at 1 a. m.
October 14 (discharge, 40 second-feet); channel reported dry from September 1
to October 4 and July 15 to August 8.

1911-1914: Maximum stage recorded, 5.2 feet May 21, 1912 (discharge, 600
second-feet); channel reported dry during June, July, August, and September,
1911; August 11-15 and August 25 to October 4, 1913; July 15 to August.8, 1914,

Wmnrer FLow.—Discharge relation seriously affected by ice; part of flow estimated
from engineer’s notes.

Diverstons.—Numerous small diversions for lmga,twn

Accuracy.—Because of the small flow, the missing gage heights, and the shifting
channel, a large percentage of error is possible.

CoorEraTION.—Bristol charts and results of discharge measurements were furmshed
by the engineers of the Valier-Montana Land & Water Co.

Discharge measurements of Dry Fork of Marias River near Valier, Mont., during the year

. ending Sept. 30, 1914.
Dato. | Madory—  |0o88 | i | Date. | Madony— | ot | D
| Feet. | Sec.ft. Feet, | Sec.ft.
Oct. 9 FW.S. Merrilla......... 1.78 1.0 || Apr. 20 | L. B.Crossang........ 2.00 3.5
Jan., 7 1l..... L T 2.35 b.11 y 12 {..... ([ PO 2.28 22.3
Mar. 21 | L. B. Crossana........ 2.30 18.0

a Engineers of Valier-Montana Land & Water Co.
b Jan. 7, discharge relation affected by ice. Result represents only part of flow. Total mean discharge
estimated not more than 1 second-foot.




62 SURFACE WATER SUPPLY, 1914, PART VI.

Daily discharge, in second-feet, of Dry Fork of Marids River near Valier, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug.
0.0 1.2 21 8.0 0.6 0.2 0.0
.0 1.2 15.0 8.0 .4 .2 .0
.0 1.4 . 1.5 5.3 .6 .2 .0
.0 L5 9.4 4.4 .6 .2 .0
.3 L5 10.1 4.4 .8 .2 .0
.6 2.0 13.6 4.4 .9 .2 .0
.8 2.0 17.7 10.1 .8 .2 .0
1.0 2.3 20 10.1 1.4 .2 .0

- L1 2.2 23 10.1 .9 ' PO
1.4 2.0 |. 26 7.1 1.2 2 e
L2 2.0 23 14.6 .9 .2
5.2 L8| 23 22 ‘1.4 20
18.0 2.0 [ 23 10.8 1.4 |. 20
32 2.2 |. 23 7.8 L4 2.

19.5 2.8 23 5.8 1.4 .0
11.8 2.8 3.5 4.4 1.7 .0
8.2 2.2 {. 3.5 3.5 1.7 01
4.6 1.4 . 3.5 2.8 L7 0.
2.8 1.2 3.5 2.6 1.4 .0
4.0 .5 3.5 1.8 .9 .0
4.3 1.4 3.3 1.4 .8 .0
2.8 L5 3.2 1.4 .6 0.
2.2 1.2 1.8 1.5 .4 .0
1.8 1.2 2.2 1.8 .3 .0
1.4 1.2 2.6 2.6 .4 .0
1.5 1.2 2.6 3.0 .6 .0
1.2 1.4 2.6 1.4 .5 .0
1.4 1.2 2.1 .9 .4 .0
L2 L2 4 3.0 .8 .3 .0
1.2 1.2 . 58 .9 .2 8 .
) P B P 2.9 [ceeennns - 2 PO .
Nore.—Daily dis determined as follows: Oct. 1 to Nov. 27 from a rating curve well defined between

3 and 310 second feet and fairly well defined at other stages; Mar, 21 to Apr. 19 tégmdirect method for shift-
ing channels; Apr. 20 to Aug. 8 from & well-defined rating curve. Discharge relation affected by ice Nov,
28, 1913, to Mar. 20, 1914; mean discharge Dec. 1 to Feb. 28 estimated as follows: Dec.1-31, 1.5 second
feet; Jan, 1-31, 0.5 second-foot; Feb. 1-28, 1.0 second-foot. Mean discharge Mar. 1-20 not estimated because
of lack of information; gage readings during this period as follows:

Gage not read Oct. 8, Jan, 1-6, Jan 8-18, Jan. 20 to Feb. 27, Apr. 13-17, Apr, 24, May 5-8, May 11, June
13-17 ngy 21-24, and Aug. 9 to Sept. 30; discharge for these days interpolated except when estimated as
noted above,

Monithly discharge of Dry Fork of Marias River near Valier, Mont., for the year ending
Sept. 80, 1914. :

Discharge in second-feet.

Run-off
Month. (total in J};g;‘:
’ ’ Maximum. | Minimum, | Meen. | 2cre-feet).

4,28

1. 66
el.5
¢ .5
e1.0
1.2
11.0

g

0

o Estimated. L
b Results approximate. A statement of probable accuracy in percentage for such low discharges might
‘be misleading, k

NoTE.—8ee footnotes to table of daily discharge.
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TETON RIVER AT STRABANE, MONT.

LocatioN.—In the SE.  NE. % sec. 35, T. 25 N., R. 7 W., on the highway bridge half
a mile north of Peeble’s ranch, at Strabane post oﬂice, 16 mlles above Chouteau.

DRAINAGE AREA.—140 square miles.

REcOrRDS AvartAsLE.—November 26, 1904, to December 31, 1906; Ja.nuary 16, 1908,
to September 30, 1914.

Gaaee.—Standard chain gage fastened to upstream side of bndge near center of river,
installed March 23, 1911; prior to that date several different gages and datums
were used. Observer, James Peebles, jr.

DiscHARGE MEASUREMENTS.—At flood stages made from the bridge at the gage; at
low stages by wading at various sections.

CHANNEL AND conrror.—Shifts at high stages; cutrent swift. There are several
channels at both low and high stages. The results show the total flow of all the
channels. :

ExTrREMES OF pISCHARGE,—Maximum stage recorded during year, 4.76 feet at4 p. m.
June 4 (discharge, 415 second-feet); minimum stage recorded, 3.2 feet at 4 p. m.
March 31 (discharge 23 second-feet).

1908-1914: Maximum stage recorded, 8.95 feet June 10, 1908 (discharge, 1,680
second-feet); minimum stage recorded, 2.55 feet January 19-23, 1913 (discharge,
17 second-feet). See Gage.

Winter FLOWw.—Discharge relation not affected by ice.

DivERSIONS AND STORAGE.—Most of the normal flow is appropriated and used for
irrigation. See Miscellaneous measurements, pages 213 and 215.

Accuracy.—Accurate determination of discharge during high stages difficult because
of shifting channel. Results good. '

Discharge measurements of Teton River at Strabane, Mont., during the year ending
Sept. 80, 1914.

Date. Made by— hgriﬁet. chDarlsé-e. Date. Made by— hc:iigﬁ. cl?airsg-e
Feet. | Sec.ft. . Feet. | Sec.ft.

Oct. 23| C. 8. Heidel............ 3.73 78 || June 26 | C. 8. Heidel............ 4.20 189
May 5|..... Lo (4 R, 4,13 172 || Aug. 13 [ W.A.Lamb........... 3.63 69
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Daﬂy discharge, tn second-feet, of Teton River at Strabane, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |8ept.
74 89 81 51 30 32 30 97 356 162 61
74 89 81 51 29 34 32| 105 356 162 78 58
81 89 8L 51 28 34 32 138 380 150 74 57
81 89 81 52 28 34 34 176 410 150 72 56
81 89 8t 53 30 36 35| 176 380 150 54
81 89 81 53 30 38 35 162 312 150 72 53
81 89 81 53 30 41 35 162 312 150 74 53
81 89 81 53 32 41 37 176 312 162 75 54
81 89 81 53 32 40 38 176 273 150 78 54
81 89 81 52 36 44 39| 176 254 129 76 56
81 89 74 52 36 44 39 162 237 125 75 56
89 89 74 49 35 44 40 | 176 220 116 72 56
97 89 4 48 39 46 41 176 254 108 69 54
97 89 4 46 39 46 42 189 333 105 69 54
97 89 4 46 40 46 42 220 380 101 68 53
97 89 74 46 41 44 48 312 380 101 72 53
97 89 74 45 42 44 50 380 356 99 72 52
97 81 74 45 40 44 51 380 292 99 72 53
97 81 67 45 40 41 52 356 273 97 72 53
89 81 67 45 38 39 56 | 356 273 97 69 54
b1 81 81 67 46 35 36 56 333 254 108 69 53
22 81 81 55 49 31 35 61 292 237 99 68 53
P2 P, 81 81 55 44 28 32 61 . 273 220 99 66 53
b S 81 81 54 42 28 31 63 292 204 92 66 53
/5 Y, 81 81 53 40 28 30 3 312 189 89 68 53
89 81 53 34 28 29 72| 312 176 87 69 53
89 81 53 34 31 28 78 | 312 162 84 66 53
89 - 81 53 34 31 28 81 312 162 83 66 53
89 81 53 34 |...... 28 84 312 162 83 63 53
89 81 55 30 ....... 30 84 312 162 81 63 53
89 [eeuenn- 55 30 |....... 25 |ieenenn 333 |eeennon 81 61 [.......

Nore.—Daily discharge determined as follows: Oct. 1 to Dee. 31, from a fairly well defined rating curve;
Jan. 1 to Sept. 30, from a rating curve well defined below 200 second-feet. Discharge relation possibly
affected by ice during January, February, and March; accuracy of results for those manths reduced.

Monthly discharge of Teton River at Strabane, Mont., for the year ending Sept. 80, 1914.

S

Discharge in second-feet.
Run-off ...
Month. (total in acy.
Maximum. | Minimum. | Mean. | 2Cre-feet).
October... 97 74 86.2 5,300 | B.
89 8l 85.5 5,000 | B.
81 53 69.1 4,250 | B.
53 30 45.4 2,790 | B.
42 28 33.4 1,850 | B.
46 25 36.9 2,270 | B.
84 30 50.4 - 3,000 | B.
380 97 247 15,200 | B.
410 162 276 16,400 | B.
162 81 114 7,010 | A.
80 61 70.4 4,330 | A.
61 52 54.1 3,210 | A.
410 25 91.7 70,700

NotE.—See footnote to table of daily discharge.

DEEP CREEK NEAR CHOUTEAU, MONT.

LocaTioN.—In the SW. 1 NW. % sec. 15, T. 23 N., R. 5 W., at Hugh Robinson’s
ranch, 5 miles southwest of Chouteau.

DRrAINAGE AREA.—Not meagured.

.

RECORDS AVAILABLE.—March 24, 1911, to September 30, 1914.
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GaGE.—Overhanging chain gage on right bank. Observer, Hugh Robinson.

D1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—~—Clean and fairly permanent; bed composed of gravel;
gravel bar about 50 feet below the gage forms the controlling section.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.5 feet at 7 a. m.
May 25 (discharge, 212 second-feet); minimum stage recorded, 5.27 feet at 7 a. m.
September 6 (discharge, 11 second-feet).

1911-1914: Maximum stage recorded, 8.4 feet May 21, 1912 (discharge, 1,090
second-feet); minimum stage recorded, 5.28 feet September 25, 1913, and 5.27
feet September 6, 1914 (discharge, 11 second-feet).

Open season records only: Flow may have been lower at times during the
winter months.

WinTER FLOW.—Discharge relation affected by ice.

Diversions.—A few small ditches divert water from creek above station.

Accuracy.—Records considered excellent.

Discharge measurements of Deep Creek mear Chouteau, Mont., during the year ending
Sept. 30, 1914.

Date. Made by— nage. cl?a‘rsg‘e‘ Date. Made by— Dacke | o
Feet. | Sec.-ft. Feet. | Sec.ft.

Nov. 7| W.A. Lamb........... 5.71 48 (| June 9| W.A . Lamb........... 6.07 12
May 12| B.E.Jones............ 6. 07 13 || Aug. 13 |..... 16 1 S 5.37 15.0

NoTE.—Measurements made by wading.

Daily discharge, in second-feet, of Deep Creek mear Chouteau, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
51 86 130 51 14 20

38 96 155 44 17 20

44 107 155 28 14 17

33 142 168 24 17 20

38 107 155 22 14 14

67 96 168 24 14 11

76 96 168 26 17 13

67 82 130 22 14 12

58 86 118 24 17 14

58 86 107 22 14 12

58 130 22 14 12

44 130 107 33 17 14

58 107 28 14 12

51 118 182 28 17 17

51 96 168 24 14 14

58 142 130 22 14 14

51 196 118 26 16 17

58 182 96 22 14 14

51 196 107 24 17 17

51 155 86 20 14 14

47 33 58 55 155 86 19 14 14
47 33 44 48 155 86 17 17
47 44 44 130 76 17 14 12
41 | 28 33 41 196 76 20 14
48 |' 28 44 44 212 67 16 20 12
41 28 51 51 182 67 16 20 12
48 38 44 38 168 76 20 24 14
48 29 44 51 142 14 17 12
48 34 38 86 155 67 18 20 14
41 34 33 86 130 58 14 17 12
41 |........ 44 |........ 130 f........ 14 17 [oeeeaens

NoTE.—Discharge computed from a well-defined rating curve.
43175°—wsp 386—17T—5
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Monthly discharge of Deep Creek near Chouteaw, Mond., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off Aceu-
Month. 7 (total in racy.
Maximum. | Minimum. | Mean, | 8cre-feet)

125 14 45.5 2,800 | A.

44 24 33.4 1,990 | A.

58 33 44,0 1,310 | A.

86 33 53.5 3,180 { A.

212 82 135 8,300 | A.

182 58 112 6,660 | A.

51 14 23.4 1,440 | A.

24 14 16.2 996 | A,

20 11 14.4 857 | A.

WILLOW CREEK NEAR CHOUTEAU, MONT.

LocATION. —In sec. 14, T. 23 N., R. 6 W., at. McPhee’s ranch, 12 miles southwest of
Chouteau.
DrAINAGE AREA.—Not measured.
RECORDS AvAILABLE.—April 2, 1912, to September 30, 1914.
Gace.~—Staff gage on left bank, Low-water section reads to 5.00 feet; high-water
section reads 5.00 to 9.00 feet. Observer S. A. McPhee.
DiscEARGE MEASUREMENTs.—Made by wading at gage except in extremely high
water, when they may be made from a bridge half a mile below the gage.
CHANNEL AND cONTROL.—Fairly permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year: 2.3 feetat 9.20a. m.
May 24 (discharge, 70 second-feet); channel reported dry July 20 to September 30.
1912-1914: Maximum stage recorded, 5.8 feet May 21, 1912 (discharge, 735
second-feet); channel reported dry July 20 to September 30, 1914.
Winter FLow.—Discharge relation affected by ice; probably little flow.
Diversions.—Several diversions above the station; water used mostly to irrigate
hay lands.
Accuracy.—Conditions for obtaining accurate discharge data are good.

Discharge measurements of Willow Creek near Chouteau, Mont,, during the year ending
Sept. 30, 1914.

Date. Made by— hg&ﬁ_ ch]:;irsg.e. Date. Made by— h(e}ig vy ch’iairig_e.
Feet, | Sec.-ft. Feet. | Sec.-ft.
May 12| B.E,Jones............ 2.10 50 June 9| W.A,Lamb........_.. 1.72 18.4
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Daily discharge, in second-feet, of Willow Creek near Chouteau, Mont., for the year ending

. Sept. 30, 1914.

Day. Oct. | Nov. | Dee. | Apr. | May. | June, | July.
3.0 15 8.2 39 48 17 6.0
4.2 15 9 48 48 19 7.5
5 14 10 20 53 17 4.5
5 13 10 11 48 18 3.6

ej 13 . 10 20 48 24 5.1
ey 12 9 39 39| 37 3.6
7 12 ..., 39 37 31 4.5
8 12 fo...... 35 31 24 3.0
9 13 foee.... 31 31 17 2.6
10 4 ... 37 44 19 3.0
13 15 fo...... 31 53 12 1.4
13 14 |........ 37 51 15 2.0
17 14 ... 35 41 33 .6
17 13 ..., 31 37 64 .6
24 13 fooeeen.. 33 37 53 .8
26 13 fo...... 28 44 33 .3
20 14 [........ 31 44 3 .6
14 ..., 24 35 24 .3
21 14 ... 24 17 .2
24 14 ... 26 35 17 .0
26 31 4 ..
17
17
15
15
17
17
19
19
17
15

a Giage not read; discharge interpolated.

Note.—Daily discharge computed as follows: Oct. 1 to Dec. 6, from a rating curve fairly well defined
between 1 second-foot and 283 second-feet and poorly defined at other stages; Apr. 1 to July 19, from a

fairly well defined rating curve. Stream practically dry July 20 to Sept. 30.

Monthly discharge of Willow Creek near Chouteaw, Mont., for the year ending Sept. 30,

1914. .
i in d-feet.
: Discharge in second-feet. Runoft | oo,
Month. Ay Acen
Maximum. | Minimum, | Mesn, | 3cre-feet).
26 3.0 14.6 808 | B.
15 82| 13.0 7 | B.
10 8.2 9.37 12 | B.
8 u 30.0 1,700 | B
70 23 39.9 2450 | B
64 &5 214 120 | B
7.5 0 1.62 99.6 | C.

NoTtE.—See footnote to table of daily discharge.

MUDDY CREEK NEAR BYNUM, MONT.

Locarion.—In the NW. 1 SE. % sec. 22, T. 26 N., R. 6 W., just above the mouth of

Blackleaf Creek and about 2 miles above Bynum.
DrAINAGE AREA.—Not measured.
RECORDS AVAILABLE.—May 24, 1912, to September 30, 1914.
GagE.—Qverhanging chain gage on left bank.
DiscEARGE MEASUREMENTS.—Made by wading near the gage.
CHANNEL AND cONTROL.—Shifting at all stages. .
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.3 feet at 10 a. m.
June 14 (discharge, 12 second-feet); minimum stage Tecorded, 1.8 feet at 9 a. m.
August 1 (discharge, 0.1 second-foot).

1912-1914: Maximum stage recorded, 3.2 feet June 27, 1913 (discharge, 320
second-feet); creek reported dry August 18, 23, 24, 31; September 1-3, 10, 29,
October 7, 1912,

WinTER rLow.—Discharge relation affected by ice.

Diversions.—The summer flow is appropriated and used and the flood waters have
been filed on by the Teton Cooperative Reservoir Co.

Accuracy.—Frequent discharge measureménts are necessary to insure good results.
See footnote to table of daily discharge. .

Discharge measurements of Muddy Creek near Bynum, Moni., during the year ending
Sept. 30, 1914.

Gage | Dis- - Gage | Dis-
Date. Made by— heiaéit. charge, || Date Made by height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
Oct. 23| C. S, Heidel............ 2.00| @0.73 [ Oct. 13| C. 8. Heidel............ 2.18 4.2
May 5/..... [+ [ N 2.24 7.1 || June 26 |..... L [ P, 2.08 16
11 ) B.E. Jones............ 2.22 6.5 || Aug. 14| W. A, Lamb........... 2.00 e, 40
a Estimated.
Daily gage height, in feet, of Muddy Creeck near Bynum, Mont., for the year ending Sept.
. 30, 1914.
[H. Fligger and A. Baudendistel, observers.]
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.0 2.0{ 195§ 1.95
2.0 20| 2.0 1.95
2.05 2.0] 1.95] 1.95
2.05 2.0) 2.0 2.0
2.0 201 1.95¢ 2.0
2.0 2.0 1.95| 1.95
2.0 2.0 2.0 1.95
2.0 201 1L95¢( 2.0
2.0 2.0 2.0 2.0
2.0 2.0 1.95; 2.0
2.0 2.0] 195 L9
2.05 2.0f 2.0 1.95| 2.0
2.05 201 1.95| 2.05{ 1.95
2.05 2.0| 2.0 2.0 1.95
2.05 2.0 1.95]| 1.95| 1.95
2.05 20| 1.95| 1.95] 195
2.0 20| 2.0 1.95| 1.95
2.0 .20 L9571 1.95] 1.95
2.0 2.0 2.0 2.0 1.95
2.0 2.0} 1.95) 1L95) 2.0
21 2.0 2.0 1.95| 1.95| 1.95
22... 2.0 2.0] 1.95| 1.95| 1.9
b SR RO 2.0 2.0 1.95] 1.95| 1.95
. 2.8 2.0 2.0 2.0 2.0 ...
25. 2. 2.0 2.0] 2.0 2.0 1.95
26. 2.0 2.0 2.0] 1.95] 1.95] L9
27. 2.0 2.05 2.0 195 195} 1.9
28. 2.0 2.05 2.0 2.0 1.95{ 1.95
29, 2.0 2.05 20 2.0 foiueeii)iinenn-
30. 2.0 2.0 2.0 1.95(. 1.95
.3 SO, 2.0% |....... 2.0] 1.95]|. 1.95

NotE.—Discharge relation affected by ice Jan. 1 to Mar. 31,

»
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Daily discharge, in second-feet, of Muddy Creek near Bynum, Mont., for the year ending
Sept. 30, 1914. .

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr. | May. | June.| July. | Aug. | Sept.
0.2 1.0} 1.2| 1.2| 0.1 0.4 3.6|] 3.6| 3.6 0.4 0.4 0.5
41 2.0 51 12 .2 .4 3.6] 3.6 3.6 .4 -4 .5
2| 3.0 b5 1.2 .4 .4 1.91 3.6 3.6 .4 .4 .5
4| 50| 12 .5 4 .5 1.6] 3.6 8.4 -4 .4 .5
4] 7.1| 1.9 .5 .4 .5 1.2 2.§ 5.2 .4 4 .5
1.2| 6.0| 3.6 4 .4 Bl 21.. . 1.2} 1.9} 3.6 .4 .4 .5
1.9 50| 1.9 .4 .4 .5 22.. .81 2.8 3.6 .3 .4 .5
1.9{ 40| 1.9 .4 .4 .50 23.. .5] 3.6{ 3.6 .2 .4 .5
1.21 40| 1.9 .4 .4 5 24, .21 3.6} 1.9 .2 .4 .5
1.2 50| 1.9 .4 .4 5] 25, 2] 3.6 1.6 .2 .3 .5
1.2 6.5] 1.9 .5 .4 .5 26. 5] 3.6 1.2 .2 .2 .5
3.6 5.0 1.9 .5 .4 .51 27, 5] 3.6 1.2 .2 .2 .5
3.6 4.2 3.6 .5 -4 .51 28. 5] 3.6 .5 .2 .2 .5
3.6( 4.0 12 4 .4 -9 || 29.. 4] L9 .5 .2 .2 .5
1.9 3.5 3.6 .4 .4 .51 30. 4] 1.9 .5 .2 .3 .5

31T Lr2|...... I 'Y

Norte.—Daily discharge not computed October, November, and December because of the small dis-
charge and shifting channel. See table of daily gage heights. Discharge Apr. 1-30 and May 15 to Sept.
30, determined from a rating curve well defined between 0.5 and 11.5 second-feet. Discharge May 1-15
estimated from current-ineter measurements made May 5, 11, and 13. Discharge interpolated for days
on which gage was not read. .

Monthly discharge of Muddy Creek near Bynum, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off Accu-
Month. (total in racy.
Maximum, | Minimum. | Mean. acre-foet) .
al.0 61 )
al.0 60 (b;
a.7 43 éb
1.40 83.3 .
3.67 226 | C.
2.74 163 C.
.43 26.4 | (b)
.35 21.5 (b;
.49 29.21 (b

e Estimated.
b Results approximate; quantities involved too small to warrant rating accuracy in percentage.

Note.—See footnote to table of daily discharge.

BLACKLEAF CREEK NEAR BYNUM, MONT.

LocartioN.—In the NW. } SE. 1 sec. 22, T. 26 N., R. 6 W., about 200 feet above the
mouth of the creek, and 2 miles above Bynum.

DrAINAGE AREA.—Not measured.

REcorDs AvamaBLE.—May 24, 1912, to September 30, 1914.

Gage.—Overhanging chain gage on left bank. Observer, H. Fligger.

DiscHARGE MEASUREMENTS.—Made by wading near the gage.

CHANNEL AND CONTROL.—Shifting at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.7 feet at 11 2. m.
October 13 (discharge, 40 second-feet); creek dry July 21 to September 30.

1912-1914: Maximum stage recorded, 3.15 feet June 27, 1913 (discharge, 90

second-feet); creek dry July 21 to September 30, 1914.

Winter Frow.—Discharge relation affected by ice.

Diversrons.—All the summer flow is used and flood waters have been filed on by the
Teton Cooperative Reservoir Co.

Accuracy.—Frequent discharge measurements are necessary to insure good results.
See footnote to table of daily discharge.
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Discharge measurements of Blackleaf Creek near Bynum, Mont., during the year ending
. Sept. 80, 1914.

Date. Made by— h(:izﬁ:. chI:rsge. Date. Made by— hgiﬁnet. chm‘gDis .
. 1
Feet. | Sec.-ft. Feet. | Sec.fi.
Oct. 23| C. 8. Heidel............ 1.9 2.0 || May 13 | C. S. Heidel............ 2.20 11.9
May 5|..... do........ 2.2 13.1 |[June 26 |..... 1 1.84 1.2
11 | B.E. Jones............ 2.51 28.6 || Aug. 14 { W. A. Lamb........... e1.68| (o)

o Stream dry ; gage height is point of zero flow.

Daily discharge, in second-feet, of Blackleaf Creek near Bynum, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec Apr. | May. | June. | July

0.6 1.3 1.3 1 5 1.4 1.4

.6 2.0 1.3 11 6 1.4 1.4

.6 3.0 1.3 7.2 8 1.4 1.4

-6 3.0 1.3 7.2 10 2.4 -5
1.3 3.0 1.3 7.2 13 3.4 4.5
2.0 2.0 1.3 11 13 5.8 3.4
4:0 2.0 2.0 11 13 4.5 2.8
5.2 2.0 3.0 13 15 4.5 2.3
4.0 2.0 3.0 11 20 4.5 1.4
4.0 2.0 3.0 11 25 4.5 .5
4.0 2.0 3.0 11 29 4.5 .5
25 2.0 3.0 11 20 4.5 .5
40 2.0 3.0 1 12 5.8 .5
19 2.0 3.0 11 10 22 .5
5.2 2.0 3.0 9.1 8 13 .5
4.0 2.0 3.0 9.1 7.2 12 .5
3.0 2.0 3.0 9.1 7.2 11 .5
3.0 2.0 3.0 9.1 7.2 11 .5
3.0 2.0 3.0 8.2 7.2 9.1 .5
3.0 3.0 3.0 7.2 7.2 7.2 .2
3.0 3.0 3.0 7.2 7.2 7.2 .0
2.0 3.0 3.0 6.5 6.5 7.2 .0
2.0 3.0 3.0 5.8 58 7.2 .0
2.0 2.0 3.0 5.8 5.8 4.5 .0
2.0 2.0 3.0 4.5 58 3.0 .0
2.0 2.0 3.0 4.5 5.8 1.4 .0
2.0 2.0 3.0 4.5 5.8 1.4 .0
1.3 2.0 3.0 4.5 3.4 .5 .0
1.3 2.0 3.0 4.5 3.4 .5 .0
1.3 1.3 3.0 4.5 2.3 .5 .0
1.3 -eeennns 3.0 [cean... 2.3 eeeennnn .0

Note.—Daily discharge determined as follows: Oct. 1 to Dec. 31, from a rating curve fairly well defined
above 3second-feet; Apr. 1-30and May 16to July 20, from a well-defined rating curve. Dischargeestimated
May 1-15 from measurements made May 5, 11, and 13. Creek dry July 21 to Sept. 30. Discharge relation
affected by ice about Jan. 1 to Mar. 31; data insufficient for estimates of discharge. Gage readingsfor the
entire year are available, but those from seA(fﬁl to September are somewhat uncertain, and estimates of daily
discharge Apr. 1 fo July 20 should be used with caution.
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Monthly discharge of Blackleaf Creek near Bynum, Mo'rit., for the year ending Sept. 30,
: 1914. .

Discharge in second-feet.
Month. i (toial fn [3500"
Maximum. | Minimum, | Mean, | 3re-feet).

302 B.
130 C.
162 C.
493 C.
589 C.
332 C.
48
0.0
0.0

NorE.—See footnote to table of daily discharge.

NORTH FORK OF MUSSELSHELL RIVER NEAR MARTINSDALE, MONT.

Location.—In sec. 6, T. 8 N., R. 12 E., half a mile above the junction of the North
and South forks, at the ranch of Martin J. Settle, 4 miles north of Martinsdale.

DramnaGE AREA.—Not measured.

Recorps avaraBLE.—July 10, 1907, to September 30, 1914, when the station was
discontinued.

Gaee.—Chain on left bank just above observer’s private wagon bridge; datum un-
changed. Observer, A. H. Settle.

DiscHARGE MEASUREMENTS.—Made from the private wagon bridge or by wading.

CHANNEL AND coNTROL.—Composed of gravel; may shift somewhat during high water
as current is swift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.8 feet at 7 a. m.
June 6 (discharge, 448 second-feet); minimum stage recorded, 3.1 feet at 7 a. m.
August 8, 12, 14, 16, and 18 (discharge, 7 second-feet).

1907-1914: Maximum stage recorded, 6.4 feet May 22, 1912 (discharge, 572
second-feet); minimum stage recorded, 2.75 feet August 4, 5, 27, and 28, 1910
(discharge, 0.5 second-foot).

WinTER FLow—Discharge relation affected by ice.

DiversioNs.—A number of diversions are made for irrigation.

Accuracy.—Open-season records apparently good.

Discharge measurements of North Fork of Musselshell River near Martinsdale, Mont.,
during the year ending Sept. 30, 1914.

[Made by C. 8. Heidel.]

Gage Dis- ' Gage Dis-
Date. height. || charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.fi.
NOV. 7o iieiiaaaaaaaan 3.52 35 June 19... ... ...l 4.25 140
Apr.27. e 4,01 98 Aug. 7.t 3.18 10.7
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Daily discharge, in seoond-ﬁaet,‘ of North Fork of Musselshell River near Martinsdale,
Mont., for the year ending Sept. 30, 1914.

Day. Oct. | Novy | Apr. | May. | June. | July. | Aug. | Sept.
25 34 100 117 100 25 22

25 34 84 117 84 18 25

25 34 |. 117 117 84 25 2

34 34 134 117 70 12 22

34 34 ~ 134 151 70 18 18

34 34 134 448 57 12 22

34 34 100 426 34 18 22

34 34 117 426 34 7 25

34 34 117 426 34 12 22

34 34 134 426 34 10 18

45 34 84 282 262 45 12 22

57 34 57 282 224 34 7 25

45 25 160 224 302 34 12 25

34 45 117 224 302 25 7 25

34 57 205 224 262 25 12 22

205 243 25 7 30

262 224 25 12 30

243 187 25 7 30

262 151 25 15 30

262 134 18 15 34

21 243 134 25 18 40
22 224 134 18 12 34
23 224 117 25 18 30
24 224 117 18 12 30
25. 224 100 12 18 25
26, i 224 117 18 v 12 30
27 et 169 100 12 18 30
b S 169 117 18 12 30
29. 151 100 25 18 30
30, 151 100 18 12 25
3 P, 134 |........ 25 18 [.vennne

NoTE.—Daily discharge determined from a fairly well defined rating curve. Mean discharge Nov. 23 to ’
30 estimated at 25 second-feet and Apr. 1 to 4 at 100 second-feet. Gage not read Nov. 23 to Apr. 4.

Monthly discharge of North Fork of Musselshell River near Martinsdale, Mont., for the
year ending Sept. 30, 1914.

Disch: in second-feet.
scharge in seco Run-oft [, oo
Month. (total in Tacy.
Moaximum. | Minimum. | Mean, | 8¢re-feet).
57 25 34.6 2,130 | B.
57 |eeeenann.n a31.5 1,870 | C.
213 45| a109 6,490 | B.
282 84 186 11,400 | B.
448 100 207 12,300 | B.
100 12 35.4 2,180 | B.
25 7 13.9 855 | B.
40 18 2.5 1,580 | B.

e Partly estimated; see footnote to table of daily discharge.

MUSSELSHELL RIVER AT HARLOWTON, MONT.

Locarion.—In sec. 26, T. 8 N., R. 15 E,, at the highway bridge 1 mile south of

Harlowton.
DrAINAGE AREA.—Not measured.

REcOorDS Avamasre.—July 11, 1907, to September 80, 1914. A station was main-
tained at Shawmlut from August 12, 1902, to June 30, 1907.
Gaces.—Standard c#:lain gage on the upstream side of the public highway bridge,
installed May 24, 1909, at a datum 0.52 foot higher than that previously used.
All gage heights for 1909 were corrected to the new datum.
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DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of sand and gravel; will probably
shift in flood.

EXTREMES OF DISCHARGE,—Maximum sta.ge recorded during year, 3.1 feet at 7 a. m

- June 7 (discharge, 1,490 second-feet); minimum stage recorded, 0.12 foot at 7 a.m,
and 6 p. m. September 17 (discharge, 1.0 second-foot).

1907-1914: Maximum stage recorded, 4.85 feet May 30-31, 1908 (discharge, 2,940

second-feet); river dry August 4-11, 1910.

Diversions.—A large part of the valley is irrigated and many small ditches take
water from the Musselshell; practically the entire flow of the stream is appropriated.

Accuracy.—Growth of aquatic plants in channel affects the discharge relation, par-
ticularly during pericds of low water. See footnote to the table of daily
discharge.

Discharge measurements of Musselshell River at Harlowton, Mont., during the year ending
Sept. 30, 1914.

[Made by C. S. Heidel.]

C] Dis- Gage Dis-
Date. heigit. charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
0.84 106 June 17. cee- 2.18 730
138 268 | Aug 7. "26 5.4

Daily discharge in second-feet, of Musselshell River at Harlowton, Mont., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
56 108 | .| 133 258 631 360 16 [
59 108 136 247 665 317 14 6
68 108 149 297 6(9 285 1 7
68 108 163 360 772 247 9 8
73 106 181 406 891 226 8 9
73 102 190 406 | 1,290 200 7 10
73 162 203 338 1,360 194 6 10
81 102 206 317 | 1,110 262 6 10
95 102 203 360 1 110 203 6 10

108 102 190 568 932 152 6 10
108 106 178 891 850 160 2.8 10
115 108 200 891 772 160 1.8 10
118 108 772 891 149 3.0 10
130 108 247 736 850 130 1.8 11
136 108 313 699 850 115 1.8 12
146 108 338 736 811 102 1.8 13
136 106 301 811 772 89 1.0 15
130 102 273 932 699 72 1.8 17
130 99 244 932 568 64 3.0

115 97 247 975 568 61 3.0 24
118 93 273 975 539 54 3.8 35
123 93 975 456 48 6 35
135 297 975 431 40 2.8 33
120 i 297 975 431 36 3.0 33
120 [---e.. .o 301 975 406 31 2.8 31
975 699 28 4.6 30
510 26 5 30
932 510 24 5 30

891 431 20 6 30
772 406 18 5 30
........ 17 5 heeeeeen

Nore.—Daily disc ze determined as follows: Oct. 1 to July 17, from & fairly well defined rating curve.
July 18 to Aug. 6 in ect method for shifting channels; Aug. 7to Sept. 30, rom a poorly defined rating
curve. mcharge ov. 25-30 estimated at 100 second-feet. See *“Accurac;
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Monihly discharge of Musselshell River at Harlowton, Mont., for the year ending Sept.

30, 1914.
¢
Discharge i d-feet.
rge In second-iee’ Run-off .
Month. (total in racy
Maximum, | Minimum. | Mean; | 3cre-feet).
146 56 106 6,520 | B.
D 2103 6,130 | B.
338 133 244 14,500 | B.
975 247 710 43,700 | B,
1,390 406 | 731 X B.
360 171 125 7,690 | C.
16 1 5.19 319 | C.
35 6 18.1 1,080 | C.

a Partly estimated; see footnote to table of daily discharge.

CHECKERBOARD CREEK NEAR DELPINE, MONT.

Locarion.—In the SW. $ SW. 1 sec. 4, T. 9 N., R. 9 E., 2} miles above the junction
of Checkerboard Creek with Musselshell River, 8 miles from Delpine post office,
and 21 miles from Martinsdale. '

DRAINAGE AREA.—23 square miles.

RECORDS AVATLABLE.—May 26, 1909, to December 31, 1911; ‘May 21, 1913, to Sep-
tember 30, 1914.

Gage.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made from foot bridge or by wadmg

CHANNEL AND CONTROL.—Gravel; slightly shifting because of high velocity of current,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet at 4 p. m.
May 10 (discharge, 53 second-feet); minimum stage recorded, 2.25 feet at 5.30
p. m. September 20, 23, 25, 27, and 30 (discharge, 7 second-feet).

1909-1911 and 1913-1914: Maximum stage recorded, 2.0 feet May 4, 1909 (dis-
charge, 146 second-feet); minimum stage recorded, 0.37 foot Sept. 28, 1910
(discharge 2.7 second-feet).

Open-season records only; flow may have been lower at times during the
winter months.

WmntER FLow.—Discharge relation affected by ice.

DiversioNs.—None.

Accuracy.—Results fair.

Drischarge measurements of Checkerboard Creck mear Delpine, Mont., during the year
ending Sept. 30, 1914.

[Made by C. S. Heidel.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
NOV. 8.erreiie i ccaeaiaan 2.17 3.6 June20..... ...l 2.85 26

Apr.go. [ TN 2.46 12,9 || Aug. 8.1 2.34 9.8
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Datly discharge, in second-feet, of Checkerboard Creek near Delpine, Mont., for the’ year
ending Sept. 80, 1914.

Day. Apr. | May. | June.! July. | Aug. | Sept. Day. Apr. | May.| June.| July. [ Aug. | Sept.
31|ae17| 1N 8 47| a40 | a11 | a8 8
311 a17| all| a8 47| e37| 11 8 8
394 e¢16 | a1l 8 47| a35| a11| a8 a8
36| 616 | a10| a8 50| 33| 11| e8| a7
34| 16| 10 8 50| 31| ell 8 7
311 al6| e10| a8 47| a31 | o1l | e8| a7
28| ald | 210 a8 47| 31| 11| a8 a7
28| 14| 10 8 47 | «30| e11 8 7
26| al4 | al10 a8 47 28 | a1l 8 a7
2] 12| a10| a8 42| a25| a1l | a8 7
28| 12| 10 8 6| 2| 1 8| a7
28| e12| 10| a8 36| a20| ell| o8 7
31| e12)| 10| a8 36| 18| 11| e8| a7
36 e12| a8 8 36| 018 | all 8 a7
42) 12 8| o8 34| 18| 11} a8 7

3L {euenn. a1l -3 PO

a Gage not read; discharge interpolated.
NoTe.—Daily discharge determined from a fairly well defined rating curve,

Monthly discharge of Checkerboard Creek mear Delpine, Mont., for the year ending Sept.
30, 1914.

Discharge in second-feet. Runoft |y oo
Month. - (total in )
Maximum, | Minimum. | Mean. acre-feet).

36 8 15.1 569 | B.
53 18 36.8 2,260 | B.
42 18 29.7 L7700 | B.
17 11 12.5 769 | B.
1 8 8.9 547 } B.

8 7 7.6 452 | B.

SOUTH FORK OF MUSSELSHELL RIVER NEAR MARTINSDALE, MONT.

Locarion.—In the 8. § sec.12, T.8 N, R. 11 E,, near the public highway, 1} miles
northeast of Martinsdale, near the blacksmith shop of the Martinsdale Sheep Co.,
at a point about 13 mlles above original site, which was near the ranch of M. J
Settle. “

DrAINAGE AREA.—Not measured,

RECORDS AvAILABLE.—April 28, 1908, to September 30, 1914; June 19, 1907, to April
28, 1908, at old station 1} miles downstream

Gage —Staff nailed to tree on the right bank. The datum of this gage bears no
determined relation to the datum of the gage at the original station.

DiscHARGE MEASUREMENTS,—Made by wading near the gage or from a bridge 150
feet below.

CHANNEL AND CONTROL.—Bed “of stream composed chiefly gravel; clean and non-
shifting,

EXTREMES OF DISCHARGE,—Maximum stage recorded dunng year, 5.0 feet at 4 p. m.
June 6 (discharge, 693 second-feet); minimum stage recorded, 0.83 foot at 10.30
a. m, August 10 (discharge 0.9 second-foot).

1907-1914: Maximum stage recorded, 5.8 feet June 2-4, 1911 (discharge, 1,260

second-feet); river dry August 7, 9, 11, 13-15, and September 13, 1908,

WinTER FLOoW.—Discharge relation affected by ice.

Drversions.—Many small ditches take water from the creek.

Accuracy.—Open-season records good.

E:atd
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Distharge measurements of South Fork of Musselshell River near Martinsdale, Mont.,
during the year ending Sept. 30, 1914.

[Made by C. 8. Heidel.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet, Sec.t. - Feet. Sec.-t.
NOV. Tt ciaenenn 1.69 27 ([ June19......ooceei ... 3.30 211
APro28. . coeiiiiiiiiiiiannn. - 2,85 142 || Aug. Teeriiiiiiiiiiiaaaas .82 e1.0,

e Discharge estimated; point of zero flow about gage height 0.6 foot.

Daily discharge, in second-feet, of South Fork of Musselshell River near Martinsdale, Mont.,
for the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
46 134 423 121 2.2 3.2
58 155 423 104 2.2 2.8
88 185 369 87 2.2 2.6
118 261 423 7 11 3.2
148 234 486 77 11 3.2
201 201 647 67 1.1 3.2
109 193 522 58 1.0 2.8
104 177 369 46 1.0 3.2
82 185 369 43 1.0 2.8
72 322 369 36 .9 2,8
62 486 369 35 1.1 2.6
104 423 322 43 2.2 3.2
121 369 300 43 2.2 3.7
185 322 300 46 2.6 4.4
193 322 300 31 3.2 7.2
40 243 369 230 24 2.2 8.9
40 155 486 261 19 2.6 11
43 148 561 252 17 2.2 12
49 155 561 218 15 3.2 12
58 201 603 209 8 3.2 11
54 185 561 209 10 3.2 16
148 561 201 8 3.2 26
27 148 561 170 10 3.2 A
24 155 561 162 8 3.2 24
30 193 603 162 8 3.2 22
36 185 561 141 8 3.9 20
35 185 561 148 6.8 3.2 20
35 162 561 155 4.4 5.5 20
24 148 486 141 4.4 4.4 20
23 134 423 134 4.4 4.4 20
27 Joeiennnn 423 |........ 2.2 [ X 2 (R,

Nore.—Daily discharge determined from a fairly well defined rating curve. Disehggge relation affected
by ice Nov. 18-20; mean discharge Nov. 18-30 estimated at 25 second-feet. Gage notread Nov. 21 to Mar. 14
nor Apr. 3 and 4; discharge interpolated Apr. 3 and 4.

Monthly discharge of South Fork of Musselshell River near Martinsdale, Mont., for the
year ending Sept. 80, 1914.

i -feet.
Discharge in second-feet Run-off .
Month. (Wt&l in r%
Maximom, | Minimum. | Mean, | 8cTe-feet).

i, : . 631 | B.

e Partly estimated; see footnote to table of daily discharge.
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FLATWILLOW CREEK NEAR FLATWILLOW, MONT.

Location.—In sec. 23, T. 12 N, R. 25 E., at Flatwillow Ranch, Co s ranch, 8 miles
above Flatwillow and 30 mlles north of Roundup.

DraiNnaGE ArEAa.—Not measured.

REecorps AvamaBLE.—May 3, 1911, to September 30, 1914.

GaGeE.—Staff gage, marked to tenths of feet, nailed to a timber driven into bed of
stream and braced to the banks; below the wagon bridge near the ranch buildings,

DiscEARGE MEASUREMENTS.—Made from a footbridge or by wading.

CrANNEL AND CoNTROL.—Likely to shift; current very sluggish,

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 6.0 feet at 5 p. m.
April 17 (discharge, 221 second-feet); minimum stage recorded, 2.0 feet at 11 a. fn,
and 6 p. m. August 6, 8, 10, 12, 14 and 16 (discharge, 8 second-feet).

1911-1914: Maximum stage recorded, 7.6 feet June 13, 1913 (discharge, 307
second-feet); minimum stage recorded, 2.1 feet, September 3—4, 1912 (discharge,
1.0 second-foot).

Open-season records only; flow may have been lower at times during the winter
months,

WinNTER FLOW.—Discharge relation affected by ice.

Drversions.—Much water is diverted above the gage during the irrigation season.
A canal to divert water into the storage reservoir of the Flatmllow—Ca.rey project
heads about a mile above the station.

Accuracy.—Results considered fair.

Discharge measurements of Flatwillow Creek near Flatuwillow, Mont., during the year
ending Sept. 30, 1914.

[Made by C. S. Heidel.)
Gy Dis- Gage Dis-
Date. hg%xgit. charge. Date. height. | charge.
Feet. Sec-ft. Feet. Sec.-ft.
L) N S 2.92 37| Junel8. ceeeeeniiinnnnninnnnn 3.15 50
MBY benninieneenneannnnnnnnns 3.95 o3 |l Aug.6...o.illlillllilill 2.05 8.9
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Daily discharge, in second-feet, of Flatwillow Creek near Flatwillow, Moni., for the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
22 44 149 106 136 | 83 13 32
22 44 136 100 124 72 12 28
22 40 142 95 130 72 1) - 28
25 40 136 89 130 67 10 20
28 36 155 89 149 67 9 24
32 36 162 83 142 62 8 20
28 36 194 83 112 62 10 24
28 36 214 78 89 57 20
32 36 194 95 72 62 10 24
32 36 124 100 57 53 8 20
28 36 95 130 53 53 10 24
28 36 118 142 40 44 8 20
32 32 155 168 44 44 10 24
32 32 181 162 83 40 20
32 32 201 175 83 40 10 28
28 36 214 168 67 32 8 24
28 36 221 175 62 36 10 28
28 36 188 168 67 28 13 28
32 36 181 168 72 28 16 32
32 40 162 162 62 24 16 32
52 40 156 175 67 28 20 36
32 40 136 168 72 24 20 32
32 36 142 181 83 24 28 32
32 32 142 162 78 20 24 24
32 36 142 168 78 24 28 28
36 40 40 78 136 155 78 16 28 20
36 40 40 83 136 155 89 20 32 24
40 36 40 78 124 142 89 13 28
40 40| 44 95 124 142 95 16 32 24
40 36 48 124 112 130 83 13 24 16
44 ..., 48 142 f........ 136 {........ 13 28 [eeenannn

Note.—Daily discharge determined from two fairly well defined rating curves applicable Oct. 1 to Dec,
31 and Mar. 26 to Sept. 30. Gage not read Aug. 2-5; dischargggnterpolated. Discharge relation affected
by ice about Jan. 1 to Mar. 25; data insufficient to estimate discharge.

V Monthly discharge of Flatwillow Creek near Flatwillow, Mont., for the year ending
Sept. 30, 1914.

Discharge in second-feet.
Run-off 1,
Month. (total in racy.
Maximum. | Minimum. | Mean, | 2cre-feet).

OCtODeT. & et eaeeas 44 22 31.2 1,920 | B.
44 32 37.1 2,210 | B.

48 32 38.6 2,370 | B.

142 78 100 1, B.

221 95 156 9, B.

181 78 137 8,420 | B,

149 40 86.2 5,130 | C.

83 13 39.9 2,450 | B.

32 8 16.1 990 | B.

36 16 25.2 1,500 | B.

NoTE.—See footnote to table of daily discharge.

g
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SOUTH FORK OF MILK RIVER NEAR BROWNING, MONT. .

Locarion.—In the SW. } sec. 29, T. 37 N., R. 9 W., at Richard Croff’s ranch, just
above Kennedy Coulee, about 30 miles northeast of Browning, and about 6 mileg
south of the international boundary line.

DrAINAGE AREA.—288 square miles.

REecorDs AVAILABLE.—April 28, 1905, to September 30, 1914.

GaGE.—In 1913 and 1914 a Stevens water-stage recorder set at the same location and
datum as the chain gage formerly used.

DiscHARGE MEASUREMENTS.—Made from a cable about 200 feet above the gage or
by wading.

CHANNEL AND CONTROL.—Practically permanent. Growth of aquatic plants in chan-
nel affects the discharge relation at low stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet at 6 p. m.
April 12 (discharge, 588 second-feet); minimum stage recorded, 2.25 feet August
6-8 (discharge, 4 second-feet).

1905-1914: Maximum stage recorded, 15.4 feet June 6, 1908 (determined from
high-water marke; flood width, 850 feet; flood cross-section, about 2,600 square
feet); minimum stage recorded, 2.9 feet August 18-20, 1906 (discharge, 1 second-
foot). Datum unchanged; difference in discharge relation due to shifting chan-
nel,

WinteR FLow.—Discharge relation affected by ice. '

Drversions.—No diversion or storage above station.

Accuracy.—Records considered excellent except during winter months.

CooPERATION.—Station maintained in cooperation with the Irrigation Office, Depart-
ment of the Interior, Canada, during 1914.

Discharge measurements of South Fork of Milk River near Browning, Mont., during the
year ending Sept. 30, 1914.

Gage | Dis- - Gage | Dis-
Date. Made by— helght. | charge. || D8te: Made by- heigit‘ charge.
Feet. | Sec.-ft.
Oct. 12| L. Damelsona 2.90 73 June 21 | W, A, Lamb...........
Nov, 18 do.......... 2.80 39.9 26 | 0. H. Hoovera. .-
Dec. 20 2.45| b11.9 | July 18 |..... do ..........
Mar. 3.01 70 22| W.A.Lamb...........
Apr. 3.99 280 Aug. 13| O. H. Hoovere
3.28 130 Sept 4 ..... do..........
May .- 3.15 117 W.A.Lamb.... .-
June 51..... do..... 2.98 0. H. Hoovere........
e

a Engineer of the Irrigation Office, Department of the Interior, Canada.
b Ice at gage.
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Deily discharge in second-feet, of South Fork of Milk River near Browning, Ment., for the
; year ending Sept. 30, 1914.

- Day Oct. | Nov Dec. Mar. | Apr. | May. | June, | July. | Aug. | Sept.
63 37 7.0 14
63 30 6.6 15
66 27 6.2 11
68 24 4.6 13
74| 28 4.6 14
85 35 4.4 13
83 33 4.4 13
66| 24 4.4 15
58| 21 6.6 19
521 20 9.7 17
52 20 12 17
47 20 12 20
64 18 | 9.0 25

124 16 8.2 24
112 16 6.2 24
85 15 - 4.8 25
66 16 12 23
56 16 37 24
16 47 22
42 13 24 20
39 11 17 19
35 10 13 17
37 9.0| 14 15
39 86| 25 15
60 9.0| 35 14
92 8.2 28 13
76 7.4 22 10
55 6.6 18 10
49 7.0 15 9.7
43 7.0 15 9.0
........ 7.0 15 Jeo......

e Discharge interpolated Apr. 2-3.

NoTE.—Gage not read Oct, 30 to Nov. 17, Dec. 21 to Mar, 14, Apr. 2, Apr. 3,and Asn. 26 to May 15. Mean
discharge Oct. 30 to Nov. 17 estimated at 25 second-feet. Mean di’schatge Dec. 11-31 estimated, because
discharge relation was affected by ice, at 15 second-feet. Discharge Apr. 26 to May 15 estimated from
flow at Mackey’s ranch about 15 miles north of the Canadian boundary; Mean discharge Apr. 26-30 esti-
mated at 130 second-feet; May 1-15, at 148 second-feet. Discharge for other period determined from well-
defined rating curve,

Monihly discharge of South Fork of Milk River near Browning, Mont., for the year ending
Sept. 30, 1914.

[Drain‘ge area, 288 square miles.)

Discharge in seeond-feet. Run-off,
Month. Depth in Acou-
: Per racy.
st incheson | Totalin
Maximum. | Minimum. | Mean. sg;ilﬁ’r.e drainage | acre-feet.
area.
22 52.2 0.181 0.21 3,210 | B.
20 31.2 . 108 W12 1,860 | C.
15 19.5 . .08 1, C.
69 85.6 L2097 .19 2,890 { C.
116 220 764 .85 13,100 | B.
64 120 .417 .48 7,380 | B.
35 63.2 .219 .24 3,760 | A.
8.6 17.3 07 1, A,
4.4 14,4 050 .06 885 1 A,
9.0 16.7 .058 .06 994 | A,

Note.—See footnotes to table of daily discharge.
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MILK RIVER AT INTERNATIONAL BOUNDARY.

Locatron.—In the SE. 4 sec. 1, T. 1, R. 5 W., fourth meridian, Canadian Land
Survey, or the NE. { sec. 6, T. 37 N, R, 9 E., Montana principal meridian, at
international boundary line, 30 miles north of Rudyard, Mont., the nearest
railroad station, and 7 miles northwest of Goldstone, Mont., the nearest post office.

DraiNaeE AREA.—2,514 square miles! as determined by Canadian Commission of
Irrigation. \

RECORDS AVAILABLE.—August 7, 1909, to September 30, 1914. Station maintained
by Canadian Department of Interior, 1909 to 1912,

GaeE.—Gurley water-stage recorder on left bank, Prior to July, 1913, a staff gage
on right bank about one-half mile above site of present gage.

DiscaARGE MEASUREMENTS.—Made from a cable about one-half mile above the gage;
low-water measurements are made by wading at the gage.

CHANNEL AND coNTROL,—Shifting at low stages but fairly permanent at medium and
high stages.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.23 feet (new
staff gage) April.9 (discharge, 1,065 second-feet); river reported dry August
3-17, 22, 23.

1909-1914: Maximum stage recorded, 4.63 feet (old staff gage) April 6, 1912
(discharge, 2,008 second-feet); river reported dry August 3-17, 22, 23, 1914.
See “Gage.”

‘Winter FLOw,—Discharge relation affected by ice.

Accuracy.—Records good.

CoopErATION.—Station maintained in cooperation with the Irrigation Office, Depart-
ment of the Interior, Canada, during 1914. Records computed in accordance
with Canadian rules.

Discharge measurements of Milk River at international boundary during the year ending

- Sept. 30, 1914,
Date. Made by— pore | chase, || Date. Made by— natehs. | ciese.
Feet. | Sec.-ft
2,80 55 May 29
3.05 74 June 16
2,97 56
3.14] 8 July 8
2.95 14.7 1
3.30 78 14
3.25 113
3.641 203 | Aug. 13
3.56 | 185 | Sept. 1 2.
3.53 153 . A. eeed| 2 3
3.35 120 23 | J. E. Degnane.........| 2.64 18.3

e Engineer of the Irrigation Office, Department of the Interior, Canada.
b River dry.

1Revised since publication of report issued in 1915.
43175°—wsp 386—17. 6

\
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Daily discharge, in second-feet, of Milk River at international boundary for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | Jume. | July. | Aug. | Sept.
51 65 148 90 61 17.8
49 70 |. 140 92 69 20.0

64 | 140 94 62 20.0
46 63 |. 148 851 49 16.3
52 66 |. 161 83 42 13.5
60 65 1 1 bemenane 12.1
61 63 184 138 38 f........ 10.0
56 7t 108 38 [........ 85
52 85 220 s7| 36 L.l 7.5
62 89 205 77 33 Teeeenn.n 6.7
61 82 |. 254 80 30 |eeeeenes 6.3

80 |. 254 124 21 Jeeaennnn 10.0
61 72| 224 151 a4 ... 122
61 59 177 191 74 ... 83
62 95 167 131 25 leeoeeen 41
61 36 153 87 21 ...l 29
68 108 |. 148 83 156 |........ 27
98 96 |. 140 B2 13.5 26 27
97 94 |, 145 87 12.1 3.9 21
90 89 148 108 2.1 .9 19.4
84 71 143 85 11. 4 4 20.0
77 112 140 72 4....... 19.4
74 82 143 65 10.0 |........ 20.0
74 8 138 55 9.5 44 20.0
7 84 133 74 80| 2 18.6
70 85 128 300 6.7 25 18.6
67 86 124 98 3.2 25 16.3
67 86 114 65 2.6 23 15.6
66 87 108 63 2.0 20.0 14.2
67 89 102 59 1.4 17.0 12.1
56 {........ 98 1. ...... .9 16.3 |.......s

NotE.—Discharge computed by indirect method for shifting channels Apr. 24 to May 26 and July 13-27;
;gg;grzpo:;t:d dry Aug. 3-17,22,"and 23; discharge for other periods determined from fairly well defined

urve,

Gage readings Nov. 7 to Mar. 13 and May 14-27 obtained from a staff gage set to datum of water-stage
recorder. Norecord of dailg gage heights Dec. 24, Dec. 26 to Jan. 4, Feb. 4-28, Mar. 14-20, and Aug. 4-16.
Dlscharfe relation affected by ice about Dec. 1 to Mar. 20; data insufficient to warrant pui)lioation of esti-
mates of discharge in this period. River reported frozen to bottom Jan. 1-4 and Feb. 4-28.

Monthly discharge of Milk River at international boundary for the year ending Sept,

'y .

[Drainage area, 2,514 square miles.e]

Discharge in second-feet. Run-off,
Month. Per Depth in Total
: N es on otal in
Maximum. | Minimum.| Mean. sg;}ﬁ’re drainage | acre-feet.
- area.
98 46 66 0. 026 0.030 4,027
112 59 81 - .032 . 026 4,814
566 78.0 340 .135 . 055 7,416
1,065 156.0 501 .19 .222 29,812
254 9.0 158 . 063 .073 9,715
300 55.0 103 .041 .046 6,129
74 .9 26 .010 .012 1,599
44 . 7.3 . 003 . 003 449
122 8.3 23.0 .009 .010 1,369

e Revised since publication of report issued in 1915,
Nore.—See footnotes to the table of daily discharge.
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MILK RIVER AT HAVRE, MONT.

LocarioN.—In the SE. % SE. § sec. 5, T. 32 N,, R. 16 E., at the highway bridge in
Havre.

DraiNaGE AREA.—Not measured.

Recorps avamwasre.—May 15, 1898, to September 30, 1914.

GagE.—Chain fastened to bridge rail on downstream side.

DiscHARGE MEASUREMENTS,—Made from bridge or by wading.

CHANNEL AND CcONTROL.—Shifting,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.0 feet March 14
(discharge, 1,080 second-feet); channel reported dry July 29 to August 22.

1898-1914: Maximum stage recorded, 16.5 feet June 9, 1908 (discharge not

computed); mean for day was 14.80 feet (discharge, 9,600 second-feet). Channel
reported dry as follows: July 16-18, 1898; August 16-20, 1904; July 25, August
18-26, 1905; November 16 to December 31, 1906; July 28 to September 14, 1910;
July 29 to August 22, 1914. .

WiNTER Frow.—River at Havre frozen over from last part of November to first part
of April and in parts of the cross sections it is usually frozen to the bottom.

Diverstons.—None above station; entire flow is appropriated and diverted for irri-
gation below Havre.

Accuracy.—Frequent discharge measurements are necessary to properly define the
rating curve, and even with these the estimates are subject to considerable error,
In years of low precipitation the flow ceases and the water stands in pools for
several months, .

CooPERATION.—Gage-height record furnished by United States Weather Bureau.

/
Discharge measurements of Milk River at Havre, Mont., during the year ending Sept.

N 30, 1914.
Date. Madeby—  |p3a%¢ | Dl || Date. Made by— ke | o
Feet. | Sec.ft. Feet. | Sec.fi.
Oct. 30 | W.A. Lamb........... 5.70| 61|l May 30| B.E. Jones............ 5.91 9
Mer. 20 |.....do........... 000 6.32] 174 |l June 28 |.... do....... LTI 5.81 84
Apr. 30 | BE. Jones 11111 6.41| 17 || Ty 13 |21 la0l NI 5.18 15
ay 28 |..... L+ U T, 5.90 e 106

a Results questionable because of strong downstream wind,
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Daily discharge, in second-feet, of Milk River at Hovre, Mond., for the year ending Sept.

30, 1914.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
159 83 97 foe...... 1.0
159 83 70 feeeeo... 1.0
182 97 57 foeeea... 1.0
159 57 57 |eee..... 1.0
182 57 57 |eeaee... 1.0
182 126 57 10
159 281 45 1.0
210 243 45 Lo
210 141 45 1.0
159 141 34 1.0
210 126 34 Lo
210 97 24 1.5
243 111 16 L5
182 111 16 10
182 111 16 10
182 159 10 |........ 83
159 126 57  feeeii-nn 83
141 141 24 ... 70
126 83 24 |........ 70
126 83 10 |........ 70
111 83 10 |....... 16
111 70 35 |eenannnn 7
126 83 3.5 0.2 7
126 70 L5 1.5 7
126 57 1.0 2.5 7

97 .97 L5 7.0 7
97 126 1.5 7.0 7
111 243 1.5 7.0 7
97 159 |..o..... 7.0 7
83 11 ... 7.0 5
-5 2 PR SR 70 [ceeinne .

Nore.—Discharge computed from two fairly well defined rating curves applicable Oct. 1 to Dec. 9 and
Mar. 8 to Sept. 30. Channel dry July 29:to0 Aug. 22. Dischar%e in Jated Mar. 25-28, during which
?n}: rivgzr was reported “‘frozen.”” No gage readings available Dec. 10 to Mar. 7, Mar. 25-28, and July 28

0 Aug. 22.

Monthly discharge of Milk River at Havre, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off Accu-
Month. (total in racy.
Maximum. | Minimum. | Mean, | 30e-feet).

123 20 60. 4 3,710 A.

70 58 63.6 3,780 | A.

70 58 67.3 1,200 | A.

1,080 97 451 21, 500 B.

945 158 | 437 26,000 | B.

243 83| 151 9,280 | B.

281 57 119 7,080 B.

97 0 26.4 1,620 | B.

7 0 1.49 91.6 | C.

83 1 16.2 964 B.

FORT BELEKNAP CANAL NEAR CHINOOK, MONT.

Location.—In the SE. 1 sec. 20, T. 33 N., R. 18 E., at the highway bridge, about
one-half mile below the headgates of the canal, on Milk River 8 miles west; of
Chinook.

RECORDS AVAILABLE.—June 21, 1903, to September 30, 1914.

GageE.—The high water of June, 1908, washed out both the bridge and the gage; a
new gage was installed 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. :

DiscHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND coNTROL.—S0il, easily eroded. 8ilt is deposited and weeds and moss
are present. At low stages the water is uniformly sluggish.

Drverstons.—In order to divert water into the laterals checks are erected in the
main canal, and these checks often back the water for long distances above.
Checks are put up under a great variety of conditions, and as a result velocities
differ widely at the same gage height during the season.

Accuracy.—In order to establish the correct discharge relation it is necessary to
make geveral rating curves for the station. Frequent discharge measurements
are necessary to obtain reliable results. Results are good for May, June, and
July, and fair for April and August.

Discharge measurements of Fort Belknap canal near Chinook, Mont., during the year
ending Sept. 30, 1914.

Date. Made by— ke | s | Date. Mado by— nee, | oo
Sec.ft. Sec.

Apr. 28| B. 7

ay 41.....4 70 27
9 97 22
18 72 17.6
2 68 20

June 2 63 27
9 50 7.3
9 46 43

Daily discharge in second-feet of Fort Belknap canal near Chinook, Mont., for the year
ending Sept. 80, 1914.

Day. | Apr. | May. | June. | July. | Aug. Day. Apr. | May. | June. | July. | Aug.
1 83 62 18 0.5 76 6.6 20 0
2. 80 60 18 .4 75 6.2 20 0
3 80 58 18 .4 74 5.8 25 .0
4 70 60 18 .4 75 5.4 20 .0
5 70 58 18 4 77 7.0 14 .0
6.. 80 55 18 .4 ' 70 18 6.4 .0
7.. 80 52 18 .3 69 18 5.9 0
8.. 8671 63 18 .3 68 16 3.3 .0
9.. 90 47 16 .3 67 17 2.6 .2
10... 90 42 16 .3 69 18 2.3 .7
96 41 18 .2 65 18 1.5 .5
89 41 19 .2 64 20 1.0 .4
80 38 19 .1 60 25 .8 .4
79 7.5 19 .0 55 22 .7 .3
7 7.0 17 .0 65 22 .6 .2
60 |........ .5 0

NoTE.—Daily discharge determined as follows: Mean discharge estimated April 6 to 18, at 15 second-feet;
Apr. 19 to May 10, from a fairlg‘owell defined rating curve; May 11 to June 19, by indirect method for shifting

els; June 20 to July 18, from a well-defined rating curve; July 19 to 21, by indirect method for shifting
channels; July 22 to Aug. 3i, from s fairly well defined rating curve. Work was begun on the headgates
Apr. 6, but there was not much flow until Apr. 19. June 20, head gate was raised in afternoon; the dis-
charge computed from observer’s reading and the current-meter measurement. No gage readings avail-
able Oct. 1 to Apr. 18, Aug. 17 to 23, and Aug. 31 to Sept. 30,

p—
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Monthly discharge of Fort Belknap canal near Chinook, Mont., for the year ending Sept.

80, 1914,
Discharge in second-feet. Ru:n.oﬁ A
Month, (totalin 4500+
Maximum. | Minimum. | Mean. | acre-feet). Y.
43.0 2,050 | C.
74.8 4,600 |B.
30.6 1,80 |B.
12.7 781 B
.22 13.5 | (a)
...................... 9,260

o Result fair considering low discharge.
NoTE.—See footnote to table of daily discharge.

PARADISE CANAL NEAR CHINOOK, MONT.

Locarion.—Near the headgate on Milk River at Rudolph Friede’s ranch.

RECORDS AVAILABLE.—June, 1903, to September 30, 1914.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—See Fort Belknap Canal near Chinook (p. 84). .

Accuracy.—Discharge relation affected by changes in slope of water surface between
the gage and a pond below, as it takes from one to two days for the water level in
the pond to adjust itself to changes in discharge. In order to establish the cor-
rect discharge relation it is necessary to make several rating curves for the sta-
tion. Frequent discharge measurements are necessary to obtain reliable results.
Results are good, April to June, and fair for July.

Discharge measurements of Paradise canal near Chinook, Mont., during the year ending
Sept. 80, 1914. ‘

Date. Made by— Jage elf’airze' Date. Made by— h(:ig e | Dis-
Feet. | Sec.-ft.

June 2 1.38 a5.6

June g . 1?3

9| 7.6

2. 2.5

30 |- 1.5

@ Mean of two measurements at different sections.
b Probably backwater at gage.

NoTe.—On July 7 W, Arthurs estimated that zero flow would occur at about gage height 0.58 foot.
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Daily discharge in sécond-feet oj" Paradise canal near Chinook, Mont., for the year ending
Sept. 30, 1914.

Day. Apr. | May. { June. | July. Day. Apr. | May. | June. | July.
5.5 1.8 5.8 5.4 (..ol
5.6 .6 5.7 5.1 [o......
8.0 .5 6.1 50| .......
9.8 .2 10 4.4 0........
9.5 .1 7.5 6.0 |........
2.1 .1 9.7 6.8 .......
3.1 .0 9.1 3.8 ...
9.2 .6 8.5 1.2........
7.2 3.2 11 2.8 |.ueaan
7.6 3.0 9.1 5.0 [.eee...
7.7 1.3 9.9 3.1,

4.0 0 11 .8
1.0 . . 11 1.2
0| - 9.4 2.0
)2 A 7.2 2.1 (.
5.8 |eeeannn

NoTtE.—Discharge determined as follows: A
9.5 and 18 second-feet, and poorly defined at ot.

nels; May 25 to June 2, from a rating curve well defined between 4.7 and 12 second-feet, and poorl.
at other stages; June 3—7, by the indirect method for shifting channels; after June 7, from a well-defined
rating curve; Apr. 10 the canal ran one-half day. After July 11 the canal was practically dry. No gage
records available Oct. 1 to Apr. 9 and July 13-Sept. 30.

Monthly discharge of Paradise canal near Chinook, Mont., for the year ending Sept.
30, 1914.

gr. 10 to May 10, from a rating curve well defined between
er stages; May 11-24, by indirect method for shifting chan-

efined

Month.

Discharge in second-feet.

Maximum. | Minimum, | Mean.

Run-off
(total in
acre-feet).

Accu-
racy.

April 10-30 .
May....

June...
July 1-12...

The period. ... coieeeei i iiiieiaaeaan

558
652
271

22.6

g

1,500

Nore.—See footnote to table of daily discharge.

HARLEM CANAL NEAR ZURICH, MONT.

Location.—In the SW. } sec. 33, T. 33 N., R. 21 E., about 500 feet below the
headgates of the canal on Milk River, 1} miles southeast of the Great Northern
Railway section house at Zurich.

RECORDS AVAILABLE.—June, 1903, to September 30, 1914.

Gage.—Staff, 300 feet below headgates.

DiscHARGE MEASUREMENTS .—Made by wading.
CHANNEL AND cONTROL.—See Fort Belknap Canal near Chinook (p. 84). .
Accuracy.—In order to determine the correct discharge relation it is necessary to
make frequent discharge measurements. Several rating curves used during the
period. Results good for May, June, and July, and fair for April.

Observer, Howsan Kirby.

Discharge measurements of Harlem canel near Zurich, Mont., during the year ending
Sept. 30, 1914.

Ga; Dis- Gage | Dis-
Date. Mado by— height. | charge, || Date. Made by— height. | charge.
Feet. | Sec.-fl. Feet. | Sec.-ft.
3.57 57 [ June 2| B.E, Jones... 2.03 8.1
3.65 65 8l..... do...... 2.84 23
3.37 54 20 |..... do...... 3.48 39
3.83 63 30 1..... do........ - 2.9 22
2.65 26 || July 7| W. Arthurs............ 1.55 e.3

¢ Estimated.
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Daily discharge, in second-feet, of Harlem canal near Zurich, Mont., for the year ending
Sept. 30, 1914.

Day Apr May. | June July. Day. Apr. | May. | June. | July.
8 55 1 21 b L 48 62 47 ...
46 63 6.8 22 17.caee... 46 64 [:1: J PO,
44 67 3.8 16 18........ 49 62 39 j.o......
40 66 2.7 8.5 19........ 46 61 38 Jeeeenins
43 45 1.8 4.5 200 oo, 53 53 1> T
36 69 2.8 L5 2. aal. 44
41 66 6.1 422
43 59 20 0| 23
33 52 39 0| 24
37 51 50 0125
36 60 47 Jeeiaa..s
42 63| 48 |........

45 61 46 f........
38 64 46 f........
38 60 I3 T

No1E.—Daily discharge determined as follows: Apr. 1-29, from a poorlii;ieﬁned rating curve; A?r. 30
to May 3, by the indirect method for shifting channels; May 4-10 and y 25 to June 3, from a fairly
well defined rating curve; May 11-24 and June 4-19, by the indirect method for shifting channels; June
20 to July 10,from a fairly well defined rating curve. Head gates raised Mar.29. Canal dry after July 7.
No gage records available Oct. 1 to Mar. 31 and July 11 to Sept. 30.

Monthly discharge of Harlem canal near Zurich, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.

Run-off 1, .0,
Month. . (total in racy. -
Maximum. | Minimum. | Mean, | 2cre-feet).. :

2,680 | C
2,950 | B.
1,430 | B.
147 | B.
7,260

NoTE.—See footnote to table of daily discharge.

AGENCY DITCH NEAR HARLEM, MONT.

Locarion.—In the SW. }sec. 33, T. 32 N., R. 25 E., at the waste gate, about one-half
mile below the head gate of the ditch on Milk River, at Fort Belknap agency.

REecORDS AvarLaBLE.—July 14, 1905, to September 30, 1914.

Gace.—Staff. Observer, L. W. Teter,

DiscHARGE MEASUREMENTS.—Made from highway bridge, about 1,000 feet above the
gage.

CHANNEL AND CONTROL.—See Fort Belknap canal near Chinook (p. 84).

Drversrons.—See Fort Belknap canal near Chinook (p. 84).

Accuracy.—In order to obtain reliable results frequent discharge measurements are
necessary. Twelve rating curves were used during the period. Results are good.
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Discharge measurements of Agency ditch near Harlem, Mont., during the year ending

Sept. 30, 1914.

Gage Dis- Gage | Dis-
Date. Made by— heizit. charge. | Date Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Sec.ft.
4.00 64 || May 31 4.10 27
4.75 88 il June 5 3.25 38
4,55 68 11 3.63 72
4,65 85 11 3.60 69
4.20 62 15 4.00 85 .
3.45 37 19 4.10 63
3.81 52 26 4.30 44
4.00 63 || July 3 3.15 52
3.83 53 6 3.28 54
3.80 52 7 2.95 43
3.45 38 8 2.38 26
4.30 28 8 1.92 14.1

Daily discharge, in second-feet, of A

Sept. 30, 1914.

gency ditch near Harlem, Mont., for the year ending

Day. Apr. | May. | June. | July. Day. Apr. | May. | June. | July.
63 27 42 28 49 28
60 35 38 27 56 25
57 43 42 27 35 23
54 43 52 27 49 21
53 41 54 28 33 18
52 42 55 28
...... 53 39 42 27
26 52 29 24 27
53 51 35 19 27
58 44 51 21 27
98 34 69 31 28
----- 90 24 68 34 27
..... 93 23 72 34 28
----- 86 30 74 34 27
) T 68 b 71 34 . %

NortE.—Daily discharge determined from 12 fairly well defined rating curves applicable as follows: Apr.

811, 12-14, 15-18, 10-27, A

and June 28 to
half day Apr. 8.

0 changes in the gates;

r. 28 to May 18, May 19-30, May 31 to June 3, June 4-8, 9-17, 18-22, June 23-27,
fuly 24, when head gate was closed; changes due ¢

water in ditch

Monthly discharge of Agenty ditch near Harlem, Mont., for the year ending Sept. 30, 1914.

Month.

Discharge in second-feet.

1

Maximum.

Minimum,

Run-off
(total in
acre-feet).

Accu-

PR

Note.—See footnote to table of daily discharge.

Locarion.—In the NW. }sec. 17, T. 30 N,, R. 30 E,,

Malta.

DraIiNAGE AREA.—Not measured.

MILK RIVER AT MALTA, MONT.

REecorps AvamLABLE.—July 31, 1902, to September 30, 1914.
GAGE.—Chain fastened to hand rail on downstream side of bridge.

DiscrARGE MEASUREMENTS.—Made from bridge or by wading.

at the old highway bridge at
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CHANNEL AND cONTROL.—Slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.75 feet at 9 a. m.
March 24 (discharge, 1,100 second-feet); minimum stage recorded, 0.8 foot at 9
a. m. and 4 p. m, September 11 and 12 (discharge, 8 second-feet).

1902-1914: Maximum stage recorded, 19.75 feet April 10, 1907 (discharge,

11,200 second-feet); river reported dry August 13 to November 10, 1904; April
24 to May 8, August 30 to end of year, 1905; April 10, 27-29, May 1, 4-23, 1906;
July 16 to December 8, 1910. Open-water records only.

WiNTER FLOW.—Discharge relation affected more or less by ice during winter.

Drversions.—The entire run-off from the drainage area above does not pass the
station; between Havre and Malta 7 canals, which irrigate about 25,000 acres,
divert water from Milk River and its tributaries. Diversions are also made by
the Reclamation Service at Dodson dam.

Accuracy.—Results considered good.

Discharge measurements of Milk River at Malta, Mont., during the year ending Sept.

30, 1914.
- Gage Dis- Gage | Dis-
Date. Made by helght. | charge, || DPate- Made by— helght. | charge.
Feet. | Sec.t. Feet. | Sec.ft.
Nov. 13| W. A. Lamb........... 1.89 152 || June 3 [ B.E.Jones....c....... 0.91 10
May 5| B.E.Jones....cccee... 1.16 32 18 |..... [ s SN 1.39 49
Daily discharge, in second-feet, of Milk River at Malta, Mont., for the year ending Sept.
30, 1914.
Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
360 38 11 281 21 12
360 43 12| 21 22 12
382 30 13 155 21 12
382 13 132 19 14
6 25 14 125 18 12
688 21 18| 18 17 u
814 21 18 78 16 10
#6388 21 15 42 15 9
21 18 29 15 9
574 21 M 35 14 9
601 21 16 33 13 8
688 17 18 28 11 8
638 16| 180 12 21
630 18 508 29 14 18
547 u 344 28 16
........ 426 13 140 27 12 16
........ 340 16 78 25 a1 12
........ 228 14 48 22 1 12
........ 76 18 37 21 16 1
........ 496 14 34 24 29 11
........ 1 32 22 26 12
........ 574 10 32 22 22 1
847 448 11 31 22 18 11
988 382 12 33 22 16 11
574 281 13 35 21 12 11
830 263 14 53 21 12 12
574 | 245 13| 125 21 1 12
448 158 12 186 21 13 13
382 47 14 448 21 14 15
426 38 13| 360 21 14 16
382 |..ooot 12 | 21 7 .

Note.—Discharge determined from a fairly well defined rating curve. No gage-height records available
Dec. 1-10, 12, 14, 15, and Dec. 17 to Mar. 4. During periods for which gage-height records are available
discharge relation was affected by ice about Mar. 5-22 and possibly to Mar. 31, and estimates of discharge
Mar. 23-31 should therefore be used with eaution. Mean discharge Apr. 19 (76 second-feet) is correct,

. although it appears discordant.
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Monthly discharge of Milk River at Malta, Mont., for the year ending Sept. 80, 1914.

Di second-feet.

ischarge in second-fee Run-off cou

Month., - (total in ¢
N - acre-fest) Ve

Maximum. | Minimum. { Mean.

360 31 82.9 5,100 } B.

281 85 144 8,570 { B.

988 382 583 10,400 | D.

814 36 447 26,600 | B.

43 10 18.1 1,110 | B.

506 11 95.2 5,660 | B.

281 21 55.1 3,390 | B.

29 11 15.9 978 | B.

21 8 12.2 726 | B.

Note.—Ses footnote to table of daily discharge.

MILK RIVER AT HINSDALE, MONT.

LocaTion.—In the NE. 3 SW. % sec. 33, T. 31 N., R. 36 E., at the highway bridge
over Milk River, about 1 mile from Hinsdale, a point 46 miles above the junc-
tion of Milk River with the Missouri.

DraiNaAGE ArREA.—Not measured.

REecorDs AvAILABLE.—May 13, 1908, to September 30, 1914.

Gaee.—Chain fastened to upstream side of highway bridge; datum unchanged.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

ExTREMES OF DIscHARGE.—Maximum stage recorded during year, 8.0 feet at 6 p. m.
June 14 (discharge, 3,630 second-feet); minimum stage recorded, 0:95 foot at 7
p. m. August 8, 10, and 17 (discharge, 12 second-feet).

1908-1914: Maximum stage recorded, April 6, 1912, discharge estimated at
24,200 second-feet; river reported dry August 9-13, 1910. Open-season records
only.

WINTER FLOW.—Stream frozen entirely across and to a considerable depth from
late in November until the first of April.

Drversions.—No water is diverted between the station at Hinsdale and that at
Malta. The flow of the stream has, however, been appropriated by the United
States Reclamation Service in connection with the Milk River project and will
be diverted at a point 9 miles east of Hinsdale to irrigate land in lower Milk
River valley.

Accuracy.—Results considered good.

Discharge measurements of Milk River at Hinsdale, Mont., during the year ending Sept.
’ 30, 1914.

[Made by B. E. Jones.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.

Feet. Sec.ft. Feet. Sec.-ft.
May 6. et 1.91 147 || June 17 .. ... ... o.o.o..... 4.26 1,210
Juned. . ....eeeiiiiiiiii... 1.26 B[l July4eeereeiiiniianaannnn.. 2.60 364
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Daily discharge, in second-feet, of Milk River near Hinsdale, Mont., for the year ending
Sept. 30, 1914.

Day. E Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
288 40 337 20 48
227 40 328 24 48
186 34 320 20 48
173 34 354 20 40
138 34 304 17 28
161 34 304 17 24
138 34 288 17 24
118 40 242 12 24
109 28 213 14 28
109 34 161 12 20
109 24 149 13 19
100 28 503 14 18
91 722 272 12 17
91| 3,630 199 14
91 | 2,010 138 24 186
91 778 100 24 118
91 | 1,090 91 28 173
91 | 1,390 82 2 109
91| 1,330 82 34 91
82| 1,210 64 100 82
82 860 48 48 64
82 590 40 970 56
64 463 40 213 40
73 368 40| 1,150 40
56| 272 28| 2,790 34
56 257 24 483 34
48 425 28 304 34
34 483 20 138 34
40 425 24 110 4
40 389 20 82 34
40 |........ 20 64 ... ...,

Nore.—Daily discharge determined from two well-defined rating curves applicable O¢t. 1 to Nov. 14
and Apr. 4 to Sept. 30. Apr. 1-3, mean discharge estimated at 1,100 second-feet. Discharge interpolated
for other days for which gage readings are not available. No gage-height records available Oct.25to Nov.8,
17%1‘{ %g to d%';' 3, Apr. 13, 27, May 10, 15, May 30 to June 6, June 24, July 2, 17, 23, Aug. 11, 29, Sept. 2,

, 11,12, and 27.

Monthly discharge of Milk River near Hinsdale, Mont., for the year ending Sept. 30, 1914

Discharge in second-feet. Run-off

Month. (total in ‘335" i
Maximum, | Minimum. | Mean | acre-feet). e

90 35 54.2 2,580 | B.

1,690 337 932 55,500 | B.

288 34 103 6,330 | B.

3,630 24 570 33,900 | B.

503 20 157 ~9,650 | B.

2,790 12 220 13,500 | B.

1886 | 17 52.3 3,110 | B,

NORTH FORK OF MILK RIVER NEAR KIMBALL, ALBERTA.

Location.—In the NE. } sec. 11, T. 1, R. 23 W., fourth meridian, at the Peters ranch,
18 miles east of Kimball, Alberta, and about 2 miles north of the international
boundary.

DrAINAGE AEREA.—101 square miles.

REecorps AvamaBre.—January 1, 1913, to September 30, 1914. A station was
maintained by the Irrigation Office, Department of the Interior, Canada, in the
NE. isec. 13, T. 1, R. 23 W., fourth meridian, about 2 milesdownstream, July 21,
1909, to December21,1912. Another wasmaintained at Alexander Dubray’sranch
2 miles south of the international boundary May 8, 1911, to December 31, 1912.

GacE.—Stevens water-stage recorder on left bank.

DiISCHARGE MEASUREMENTS.—At low water made by wading at convenient sections
near gage; at high water from a cable 2 miles below gage.

CHANNEL AND CcONTROL.—Slightly shifting.

WINTER FLow.—Discharge relation affected by ice.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.48 feet (staff
gage) April 5 (discharge, 517 second-feet); minimum stage recorded, 1.53 feet
(water-stage recorder) August 7-8 (discharge, 11.1 second-feet); constant stage.

1909-1914: Maximum stage recorded, 3.9 feet July 27-28, 1909 (discharge, 591
second-feet); minimum stage recorded, 2.11 feet January 11, 1913 (discharge
estimated at 8.9 second-feet, as discharge relation was affected by ice).

Accuracy.—Results good.

CoOPERATION .—Station maintained during 1914 in cooperation with Irrigation Office,
Department of the Interior, Canada.

Discharge measurements of North Fork of Milk River near Kimball, Alberta, during the
year ending Sept. 30, 1914.

Gage Dis- - Gage { Dis-
Date. Made by— height. | charge. Date. Made by- height. | charge.
Feet. | Sec.-ft. Feet. | Secft.
1.8 23 1.72 23.0
1,81 27.3 1.64 15.6
1.76 20,2 1.63 16.5
1.69 14.6 1.84 3L.0
52,12 14.1 .71 23.0
b2.00 16.5 1.58 13.8
b2.55 12.3 1.56 12.0
b3.42 13.5 1.54 11.4
52.93 16.2 1,57 13.5
52,25 43.0 || Sept. 3 do 1.59 14,1
51.97 24,0 7 | G. H, Whyte e and O.
1.96 43.0 H. Hoovere..........| 1.58 13.8
L77 25.0 10 .. 1.60 13.2
175 25.0 18 161 4.9
175 24.0

o Engineer of the Irrigation Office, Department of the Interior, Canada. o Ice present.

Daily discharge, in second-feet, of North Fork of Milk River near Kimball, Alberta, for
the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
30 26| 19.5| 14.0( 13.3| 16.8| 34.0| 26.0( 16.0| 14.9| 13.8 14.9
29 27| 18.8 ] 13.4 12.7| 17.3| 33.0| 26.0| 16.6| 13.8( 13.8 14.3
29 33| 23.0] 13.8( 120} 18.3| 350} 26.0| 17.2| 14.3| 12.8 14.3
30 33| 20.0| 14.2| 11.5| 19.4|197.0 | 34.0| 18.5| 13.3( 11.9 13.8
30 261 18.8| 15.2| 11.2| 21.0|517.0 | 35.0| 22.0| 17.9| 12.4 13.8
30 251 21.0( 18.0| 11.8| 22.0(282.0| 52.0| 23.0| 18.5| 11.5 13.3
30 24| 179} 17.8 | 12.3| 22.0] 48.0| 44.07 20.0| 17.2| 11.1 13.8
31 24] 18.81 16.9 | 13.1| 22.0| 43.0] 37.0{ 19.8| 15.5| 1l.1 15.5
32 24 220 16.2| 13.6| 2.0 42.0| 34.0| 18.5] 14.9| 119 14.9
33 23] 23.0| 153 | 13.5| 20.0| 41.0| 30.0| 17.2| 14.9| 12.8 13.3
35 24| 19.5( 15.3| 13.3| 42.0| 40.0{ 27.0| 17.2| 15.5| 12.4 12.4
71 221 20.0| 16.2| 12.7| 420! 39.0{ 25.0( 17.2| 16.0| 12.4 16.0

33 22.0| 18.5| 13.0( 42.0| 38.0| 26.0( 24.0| 16.0| 13.8 17.9
41 44| 21.0| 16.4| 13.5| 43.0| 37.0| 25.0| 26.0| 16.0| 12.4 14.9
18.8 | 16.4| 14.0! 42.0| 350 250 £0.0] 15.5| 11.9 13.3

18.8( 16.2{ 14.0| 43.0( 29.0!| 23.0| 18.5| 16.6! 11.9 13.8

19.5| 16.21 13.9| 43.0| 24.0) 220 185} 15.5| 24.0 14.3

14.6 1 15.8| 13.8| 40.0| 19.8| 21.0( 168.0} 13.3| 31.0 14.9

14.5] 153 13.7] 37.0| 25.0( 21.0| 14.3| 13.3| 19.2 14.9

14.5]| 14.7} 13.4| 37.0| 32.0] 26.0( 14.9| 13.3] 16.0 14.9

1451 14.2| 13.2| 350| 24.0| 28.0| 155 13.3) 14.9| 14.9

14.5) 13.7] 13.0} 38.0| 155 23.0! 15.5| 12.8! 14.3 15.5

14.4) 13.0| 13.7| 38.0| 26.0| 23.0! 15.5| 13.8] 16.0 16.0

14,41 12.3| 15.0} 32.0| 26.0| 23.0} 16.0} 14.3] 25.0 16.0

14.3| 12.4| 16,0} 24.0| 26.0| 22.0| 240} 14.3] 19.8 16.6

14.3| 13.1| 16.2| 24.0| 25.0| 19.2| 26.0] 13.8] 17.9 15.5

14.3 | 14.0] 16.2| 24.0! 25.0 | 17.9] 17.2} 14.3| 16.0 14.9

14.3| 12.7| 16.4| 25.0 26.0 17.2} 15.5] 13.8] 14.9 14.3

14.2) 13.2....... 27.0| 29.0| 16.0| 14.3| 14.3| 14.3 14.9

14.2 . 31.0{ 28.0) 16.0| 15.5| 14.3 | 14.9 14.9

14.1 34.0 faeannes 16.0 {.-cn-.. 14.3]| 4.3 .......

Note.—Discharge determined as follows: Oct. 1 to Dec. 17, from a well-defined rating curve; Dec. 18 to
Apr. 3, estimated, because of ice, from gage heights, 'temgetature records, and discharge measurements;

oc. 18-22, taken on staff gage; no ﬁt_xlgce eadmgs 'eb. 12, 13, 24 (discharge interpolated) and Apr.
6-13, 16, 17 (discharge estimated). Apr. 4, harge estimated by hydrogras)her; Apr. 5, estimated from
a slopg ?e?su.remen s Apr. 18 to Sept. 30, determined from a rating curve well defined between 10 and 140
second-feet.

Estimates of discharge made by Irrigation Office, Department of the Interior, Canada; checked by U. 8.
Geological Survey.
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Monthly discharge of North Fork of Milk River near Kimball, Alberta, for the year ending
Sept. 30, 1914.

[Drainage area, 101 square miles.)

Discharge in second-feet. Run-off.
Month. Per Depth in
. inches on | Total in
Maximl:lm‘ Minimum. | Mean. slql%aere drainage | acro-feet.
. area.

71 21 31.0 0.307 0.35 1,906
47 21 27.6 273 1,642
23 14.1 17.5 173 20 1,076
18 12.3 14.8 147 17 910
16.4 11.2 13.6 135 14 755
43.0 16.8 30.4 301 35 1,869
517 15.5 8l1.4 608 68 3,654
52 16 26.0 257 30 1,599
26 14.3 18.3 181 .20 1,089
18.5 12.8 14.8 . 147 .17 910
31 11.1 15.2 .150 17 935
17.9 12.4 14.8 147 16 881
517 11.1 23.8 . 236 3.19 17,200

NoTe.—See footnote to table of daily discharge.

- BATTLE CREEK'! NEAR CHINOOK, MONT.

Locarion.—In sec. 3, T. 33 N., R. 19 E., at a point about 4} miles north of Chinook,
- about 7 miles above junction of Battle Creek with Milk River.

DrAINAGE AREA.—Not measured.

REcorDS AvAILABLE.—April 22, 1905, to September 30, 1914.

GAgE.—Chain on left bank near the house of the observer.

DiscEARGE MEASUREMENTS.—Made by wading or at the cable near the gage.

CHANNEL AND cONTROL.—Sandy and shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 4.05 feet at 5 p. m.
April 17 (discharge, 650 second-feet); creek reported dry July 14 to September 30.

1905-1914: Maximum stage recorded, 12.60 feet June 8, 1906 (discharge,
4,600 second-feet); creek reported dry September 8 to October 22, 1905; July 8
to November 20, 1908; June 21 to end of year, 1910; July 22 to September 3,
1911; September 7-23, 1913; July 14 to September 30, 1914.

WinTER FLOW.—Discharge relation affected by ice.

DrversionNs.—Several canals divert water above the station in Canada and in the
United States. The Matheson and Cook canals divert water below the station
for irrigation in Milk River Valley near the mouth of Battle Creek; aggregate
appropriation, 78 second-feet.

Accuracy.—Rating curve fair; results apparently reliable.

Greater part of run-off occurs during floods caused by heavy rains in the spring and
early summer. In the fall the channel is often dry.

Discharge measurements of Battle Creek near Chinook, Mont., during the year ending
Sept. 30, 1914.

[Made by B. E. Jones.]

Ga; Dis- Gage Dis-

Date. height. | charge. Date. height. | charge.

Feet. Sec. { 3 Feet. Sec.-ft.

ADE 28.ooeeieaeeeaeeennnn 1.2 90 || TUNS Bveneeeeernaaaaennnn "35 1.6
y 16l L 53.0 99, LI 7

1 Decision of U. 8. Geographic Board; known locally as North Fork of Milk River; data prior to 1913
published under that name.
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Daily discharge in second-feet of Battle Creek near Chinook, Moni., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July.

0. 0 0.3
. 8 .2

. 4 .2
. 5 2

. 5 .2
5 .2

9 .1

4 .1

0 .1

8 .1

6 .1

9 .1

5 .1

(118 PO,

H
pEp e pe ppeed Bpeee mopes meNNe
S

RO SN

GUR R DIOTOTEREY R EOEIEO0d R T OT R
MIJOOE HOOM- DI DS OGRS WSko®

W WO ~F

Note.—Daily dxscharge determined from two fairly well defined rating curves apglicable Oct.1 toDec.
1 and Mar. 15 to Sept . Stream dry July 14 to Sept. 30. No gage height records available Dec. 2 to
Mar. 14, June 24, 27, 28, and July 14 to Sept. 30.

N

Monthly\discharge of Battle Creek near Chinook, Mont., for the year ending Sept. 30, 1914,

Discharge in second-feet. Run-off .
Month. (total in | 0"
Maximum, | Minimum. | Mean, | 8cre-feet).

6.1 0.6| 3.8 284 |B
25 5.6 | 14.1 839 | B.
478 68 | 154 | 5,19 |B.
650 54 | 162 9,640 | B.
12 3.3 35.4 2,180 | B.
26 0.4 3.7 221 | B.
.3 -0 -064 3.9 |C.

Note.—See footnote to table of daily discharge.

COOK CANAL NEAR CHINOOK, MONT.

Location.—In the N. } sec. 30, T. 33 N., R. 20 E., about half a mile above a small
wooden highway bridge on the road runping parallel to the Great Northern
Railway, about 3 miles east of Chinook.

REcorps AvamaBLe.—April 10, 1905, to September 30, 1914.

Gage.—Staff.

DisCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

Acouracy.—Results good for May, June, and July; fair for April.
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Discharge measurements of Cook canal near Chinook, Mont., during the year ending Sept.

30, 1914.
O A A Y R e T Y
Sec.-ft. See.ft.
37 3.2
L 1
37 2.5
14.1 16
9.0 2.1

Daily discharge in second-feet of Cook canal near Chinook, Mont., for the year ending
Sept. 30, 1914.

g
~
z
=
2
g
-
g

July. Day. Apr. | May. | June, | July.

D0 EapItI

WD DO SR W
OOMNN IO Lo e

Boppew wopmos wwpwe

RWOOoOwWe

Nore.—Discharge determined as follows: Prior to May 15, and June 27 to July 13, from a fairly well
defined rating curve; May 15 and June 25-26, by indirect method for shifting channels, May 16 to June
from a well-defined rating curve; Apr. 1-11, estimated at 25 second-feet. ater turned into canal aboul
Apr. 1,; after July 13 canal was dry. Higher gage reading May 16 caused partly by beaver dams in canal
below gage. No gage-height records available Oct. 1 to Apr. 11 and July 15 to Sept. 30. ,

Monthiy discharge of Cook canal near Chinook, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off |, ..
Month. (totalin racy.
Maximum. | Minimum. | Mean. acre-feet).
¢ T (OO 36.2 2,150 |cC.
48 4.2 24.2 1,490 B.
39 .2 6.22 370 B.
3.9 .0 1.51 44.9 | B.
U I A 4,050

Nore.—See footnote to table of daily discharge.

MATHESON CANAL NEAR CHINOOK, MONT.

Location.—In the NW. }sec. 29, T. 33 N., R. 20 E., at the headgate of the canal near
the main road, 3} miles east of Chinook.

REcORDS AVAILABLE.—April 10, 1905, to September 30, 1914.
Gage.—Staff,

DiscHARGE MEASUREMENTS.—Made by wading.-
Accuracy,—Results good for May, June, and July; fair for April.
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Discharge measurements of Matheson canal near Chinook, Mont., during the year ending
Sept. 30, 1914.

[Made by B. E. Jones.]

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
See.~ft. Sec.~ft.
9.4 2.3
5.8 1.8
4.9 .12
5.6

a Estimated.

Daily discharge, in second-feet, of Matheson canal near Chinook, Monk., for the year ending
Sept. 30, 1914.

Day Apr. | May. | June July. Day. Apr. | May. | June. | July.
7.5 5.8
6.6 5.7
6.3 5.3
5.2 4.4

14 3,8
9.9 3.8
6.7 2.8
5.1 2.6
4.9 2.6
4.4 2.4
4.7 2.2
4.8 L9
4.8 1.4
4.5 .8
4.5 .4

.3

NoTE.—Discharge determined from rating curves as follows: Well défined between 0.1 and 6.3 second-
feet, fairly well defined at higher stages, and licable Apr 12 to May 4 and May 16 to July 8. May 5-15,
d.lschatg estimated by indirect method for agﬁting channels. Mean discharge Apr. 1~11 estimated at 4
second-feet. Water turned into ditch about Apr, 1; ditch dry after July 8. No gage-height records availa-
Dble Oct. 1 to Apr. 11 and July 10 to Sept. 30.

Monthly discharge of Matheson canal negr Chinook, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Month. (totalin |Ae01-
Maximum, | Minimum. | Mean. | acre-feet). :

24 | 10.3 613 | C
14 0.3 4.52 278 | B.
5.6 0 7 42.2| (a
-4 0 14 2.5 Ea}
.................................. 938

a Record gooni, considering low discharge.
Nore.—See footnote to table of daily discharge.

ROCK CREEK NEAR HINSDALE, MONT.

Locartion.—Insec. 10, T. 31 N., R. 36 E., at Ottenstror’s ranch, about 2 miles below
the headgates of Rock Creek canal and 6 miles northeast of Hinsdale.

DraiNaGge ArEA.—Not measured. |

REcorDs AvATLABLE.—April 19, 1912, to September 30, 1914. July 5, 1905, to Decem-
ber 31, 1907, data were obtained at a station 2 miles upstream, just below the
diversion dam of the Rock Cre¢k canal. Flow at the two points is practically
the same.

Gaae.—Overhanging chain gage on the left bank.

43175°—wsp 386—17—7
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DiscEARGE MEASUREMENTS.—Made by wading one-fourth mile below gage at low and
medium stages and from a bridge 2 miles below at high stages.

CHANNEL AND coNTROL.—Slightly shifting at high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.5 feet at 8.30
a. m. August 22 (discharge, 2,460 second-feet); minimum stage recorded, 5.35 feet
at 5 p. m. June 5 (discharge 0.2 second-foot). .

1906-7 and 1912-13: Maximum stage recorded, 18.35 feet about June 9, 1906,

determined by leveling from flood marks (approximate discharge, computed
from extension of rating curve, 18,000 second-feet); creek reported dry April
14 to May 2, 9-24, after July 12, 1906, after September 28, 1907, April 23-25,
27, 28, 30, May 1, 2, and 4, 1913. :

Winter Frow.—Discharge relation affected by ice.

Diversions.—Water is not stored but the normal summer flow is appropriated
and used during the irrigation season.

Accuracy.—Records good.

'

Discharge measurements of Rock Creek near Hinsdale, Mont., during the year ending
Sept. 30, 1914.

[Made by B. E. Jones.]

Gage Dis-
Date. height. | charge.

Feet. Sec.ft.
5.66 6.4

. N
June 4. cee e 5.39 .
17 6.05 41

Daily discharge, in second-feet, of Rock Creek near Hinsdale, Mont., for the year ending
Sept. 30, 1914.

Day. . Oct. | Apr. | May. | June. | July. | Aug. { Sept.
8 540 4 0.4 27 27 27
8 705 6 1.2 14 27 27

10 815 4 4 8 8 18
15| 1,100 6 .4 4 1.2 14
15 450 4 .2 2 2 1
18 670 [ .4 2 1.2 11
15 570 8 14 3 2 14
10 162 8 50 1.2 1.2 1
10 133 2 8 2 1.2 14
10 69 4 4 1.2 .4 1
10 76 4 3 510 .4 1
10 50 8 2 300 1.2 14
10 27 4 855 50 4 n
10 27 8 |1,360 56 1.2 22
10 11 4 264 50 .4 27
10 27 4 62 27 .4 44
15 50 2 44 14 1.2 38
15 27 1.2 18 8 .4 22
15 32 2 11 8 (1,750 22
15 18 1.2 4 4 28 11
15 14 1.2 3 3 50 6
15 27 2 4 2 [2,460 8
12 22 1.2 2 1L2] 124 6
12 27 2 3 2 1,850 8
15 22 1.2 1.2 1.2 (2,170 6
18 8 1.2 1.2 1.2 300 6
18 8 2 194 2 252 8
15 4 1.2 | 133 1.2 184 6
15 6 2 98 2 205 8
15 4 1.2 69 1.2 133 6
15 ..., 1.2 ....... 1.2 80 f........

Nore.—Discharge determined from two rating curves fairly well defined below 1,200 second-feet and
poorly defined at higher sta.%\eIs, applicable Oct. 1-28 and Aﬁ)r. 1to Sept. 30. Discharﬁe estimated Oct. 20-31
and interpolated Aug. 31. No gage-height record available Oct. 20 to Mar. 31 and Aug. 31,

.
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. Monthly discharge of Rock Creek near Hinsdale, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
' Run-off |,.0,.
Month. (total in rp0y
: acre-feet). :
MaximGm, | Minimum. | Mean.
18 8 13.0 799 | B.
1,100 4 190 11,300 | B.
8 1.2 3.25 200 | B.
1,360 2 107 6,370 | B.
510 1.2 35.8 2,200 | B.
August 2,460 +4 318 19,600 | C.
BODEEIIDET .- e emnensaecennsseanaanennaaanannens 44 60| 149 887 | B.

Notr.—See footnote to table of daily discharge.

PORCUPINE CREEK AT NASHUA, MONT.

Location.—In the NE. 1 SW. } sec. 81, T. 28 N, R. 42 W,lat Nashua, 500 feet
above the ford, one-fourth mile above highway bndge !

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 11, 1908, to September 30, 1914

Gace.—Staff nailed to tree on left bank.

DiscHARGE MEASUREMENTS.—Made by wading near gage or from a bridge about one-
fourth mile below. ‘

CHANNEL AND coNTROL.—Slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 14.0 feet at 8 a. m.
June 29 (discharge, 477 second-feet); minimum stage recorded, 3.05 feet at 8.30
a. m. June 11-13, July 25, 26, 29, 30, August 8-20, atid September 18-21 (dis-
charge, 0.5 second foot).

1909-1914: Maximum stage recorded, 17.2 feet Augqst 20, 1912 (discharge, 749
second-feet); creek reported dry August 18 to Septembet 4, 1909, May 27 toJune 7,
July 12-29, 1910, June 21 to September 5, 1911, and August 1-31, 1913.

WinteER FLow.—Creek is usually dry.
DivERsioNs AND sTorAGE.—Water is neither diverted noristored.
Accuracy.—Records good. ‘

Discharge measurements of Porcupine Creek at Nashau, Mont during the year ending
Sept. 30, 1914,

Gage | Dis- 1 Gage | Dis-

Date. Made by— height. | charge. || Date- Made by— height. | charge.
Feet. | Sec.ft. Feet. | Secft.
i\‘pr. 10| W. A, Lamb........... 4.79 58 June 16 | B. E Jones ............ 6.12 123
ay 22| B.E.JoneS.ee.conn.... 3.20 L8| July 3{.....d0eeececcecaioia... 4.38 38

1Incorrectly reported in Water Supply Paper 356 as in “¢ center of sec, 36, T, 28 N., R. 41 E.”
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Daily discharge, in second-feet, of Porcupine Creek at Nashua, Mont., for the year ending .
Sept. 80, 1914.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.8 1.3 57 0.8 27
4.2 .8 55 5.1 23
3.2 .5 41 10 14
3.2 .5 39 5.1 12
2.5 .8 39 1.8 6.
32 .8 35 .8 4,
2.5 .8 13 .8 3.
3.2 .8 10 .5 3.
3.2 .8 8.6 .5 2.
2.5 .8 5.1 .5 2.
3.2 5| 86 .5 1.
3.2 .5 76 .5 1.
4.2 .5 8.6 .5 1.
3.2 | 116 8.6 .5 1.
1.8 | 220 5.1 .5 o1
1.8 | 142 4.2 .5 1.
1.3 81 6.2 .5
1.8 57 6.2 .5 .
1.8 35 5.1 .5 .
1.3 31 4.2 .5
1.3] 3 2.5 .8
.8 19 1.8 .8 .
81 19 .8 .8 .
.8 18 .8 13 1.
.8 16 .5 39 1.
.8 12 S5 220 1.
.8 23 .81 159 1.
.81 101 .81 101 1.
1.3 | 445 .5 71 1.
1.3 | 154 .5 35 1.
) .8 31 jeeeee..s

NorE.—Daily discharge determined from a fairly well defined rating curve. No gage height record
available Oct. 1 to Mar. 14. Creek usually dry in Jate summer and in winter.

Monthly discharge of Porcupine Creek at Nashua, Mont., for the year ending Sept. 30, 1914.

i foot.
Discharge in second-feet. Runoff |, oon-
Month. (totalin |
Maximum, | Minimum, | Mean, | 3Teeet). 7%
1,680 | B.
5,000 | B,
127 | C.
3,030 | B
1,040 | B.
1,400 | B.
239 | B.
12, 500

LITTLE PORCUPINE CREEK AT FRAZER, MONT.

LocaTtion.—In the NE. } NE. 1sec. 28, T. 27 N, R. 44 E., above the intake of the res-
ervoir, about 14 miles above the site of the station maintained from 1908 to 1910,
and about one-half mile north of Frazer.

DraiNaAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 13, 1908, to September 30, 1910, at the original station;
April 14, 1911, to September 30, 1914, at present site.

Gage.—Staff on left bank one-half mile above intake of United States Reclamation
Service canal, installed May 10, 1913. Original gage was about 1% miles below
present gage. When station was reestablished April 14, 1911, a gage was place
on left bank about one-fourth mile below present gage. .
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DiscHARGE MEASUREMENTS.—Made by wading or from railroad bridge at Frazer.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year (new gage), 1.95
feet at 7.30 a. m. June 30 (discharge, 450 second-feet); creek reported dry July 23
to August 18, August 20-28, and September 8-30. )

1909-1914: Maximum stage recorded, 7.0 feet April 5, 1912, determined by
leveling from flood marks (approximate discharge computed from extension of
rating curve, 500 second-feet); creek reported dry January 1 to March 20, March 30
to April 2, April 13 to July 7, July 17 to end of season, 1909; January 1 to March
1, May 3, to June 14, and June 18 to end of season, 1910; January 1 to September
5, 1911; June 5 to August 18, 1912; June 8-19 and July 12 to end of season, 1913;
July 23 to August 18, August 20-28, and September 8-30, 1914.

Accuracy.—Results fair.

Discharge measurements of Little Porcupine Creek at Frazer, Mont., during the year ending
Sept. 30, 1914.

—
Date. Made by— ron® | coange, || Date: Mado by— e P
Feet. | Sec.ft. . " Feet. | Secft.
ﬁpr. 9 W.A. Lamb........... 1.10 32 || June 15| B.E, Jones............ .
ay 21 | B,E.Jones............ .25 2. 2| July 2{..... L 0 A 1.13 32
o Estimated.

Daily discharge, in second-feet, of Little Porcupine Creek at Frazer, Mont., for the year
ending Sept. 30, 1914.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.

5.5 5.8 [eeenannn 0.0
6.2 4.0 0. ... .0
3.0 2.6 |.cc..... .0
2.0 2.0 0.8........
1.0 1.4 [ PO
1.0 1.0
.2 .5
.0 L0
.0 L0
.0 0.
.0 .0
.0 .0
.0 .0
.0 ..
.0

' Note.—Daily discharge determined from a fairly well defined rating curve. Stream dry June 1-12
July 29 to Aug. 18, Aug. 20-28, and Sept. 8-30. No observer available prior to June 5.- No gag&heighé
record available Oct. 1 to June 4, June 6-12, July 23 to Aug. 18, Aug. 23-28, and Sept. 19-30.

Monthly discharge of Little Por'pupine Creek at Frazer, Mont., for the year ending Sept.

30, 1914.
Discharge in second-feet. Runcoff |,
Month. ' (total in racy.
‘ Maximum. | Minimum. | Mean, | 2Cre-feet).
f
B T P 102 0 14.7 875 B
July.......... 60 0 9.74 599 - | B.
August....... 7.5 0 .61 37.5 | (a)
September 6.2 0 .63 37.5 | (a)
Ty 27 DU [N IR R 1,550

e Regults fair, considering low discharge.
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WOLF CREEK NEAR WOLF POINT, MONT.

LocarioN.—In the SE. 1 SW. { sec. 8, T. 27 N., R. 47 E., at William Smith’s ranch,
2% miles northwest of Wolf Point.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 15, 1908, to July 31, 1914, when station was discon-
tinued. )

Gaee.—Staff near the house of the observer, W. H. Smith.

DiscHARGE MEASUREMENTS.—Made by wading near the gage.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 10.30
a. m. June 26 (discharge, 129 second-feet); creek reported dry October 1 to No-
vember 8.

1909-1914: Maximum stage recorded, 4.45 feet, March 22 and 23, 1911 (dis-
charge, 154 second-feet); creek reported dry August 3 to October 2, 1909; August .
6-19, 1911; after July 19, 1913; and October 1 to November 8, 1914.

Diversions.—A small irrigation ditch diverts water above the gage.

Accuracy.—Results fair.

Discharge measurements of Wolf Creek near Wolf Point, Mont., during the year ending
) Sept. 30, 1914.

\
Date. Made by— h(:ig %‘ ch];irsg.e. Date. Made by— hgiz ‘%. ch];irsg-e.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Apr. 9 2.33 15.5 |[July 2| B.E.Jones............ 2.60 21.2
May 21 1.52 .36 || Oct. 27 |..... L 10 1M 2.8
June 15 2.00 5.7

Daily discharge, in second-feet, of Wolf Creek near Wolf Point, Monl., for the year ending
ept. 30, 1914.

Day. Apr. | May. | June. | July. Day. Apr. | May. | June. | July.
0.5| 0.3 16| 03| 5.6
.5 .3 1.6 .3 6.6
.5 .3 1.6 .3 6.6 |.
.5 .5 .5 .3 6.6
.3 .5 1.6 .3 6.6
.5 .5 .5 .4 6.6
.3 .5 .5 .3 6,6
.5 .5 .5 .3 6.6 .
.5 .5 .3 .3 6.6 |.
.3 .5 .3 .3 20 |.
.5 .5 .5 .31 129
.5 .5 .5 .3 56
.5 5 .5 .3 6.6
.3 1.0 5 .3 32
.5 5.6 .3 g 27

NotE.—Daily discharge determined as follows: Prior to June 7, from a fairly well defined rating curve;
June 8 to July 31, by the indirect method for shifting channels; Oct. 1 to Nov, 8, creek practically dry.
No gage-height record available Nov. 9 to Mar. 22, Mar. 24, 25, 27, 28, Mar. 30 to Apr. 4, Apr. 6, 8-10,12-14,
June 8-14, 18,19, 21-25, July 10-26, 28, and 30. Discharge relation probably affected by ice Mar. 23-29.
Mean discharge estimated as follows: Apr. 1-4, 15 second-feet; July 10-26, 4 second-feet. Daily discharge
estimated June 8-14 and 21-25; interpolated for other days for which gage heights are missing.
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Monthly discharge of Wolf Creek near Wolf Point, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off |, ...
Month, (total in racy.
Maximum. | Minimum. | Mean, | 2cre-feet).
(010701112 SO ISP NP, Dry. 0.0
Dry. .0
7.92 471 C.
.38 23.4 | (a)
11. 4 678 C.
5.73 352 C.

a Results fair, considering low discharge.
Note.—See footnote to table of daily discharge.

POPLAR RIVER NEAR POPLAR, MONT.

Location.—At the United States Reclamation Service camp in the S. % sec. 8, T. 28
N., R. 51 E., 5 miles north of Poplar.

DraINAGE AREA.—Not measured. '

REecorDps avaiLasLE.—October 1, 1913, to September 30, 1914, at present site; August
15, 1908, to June 30, 1911, in the S. } sec. 5, T. 28 N., R. 51 E., at Obershaw’s
ranch, 6 miles north of Poplar; May 2, 1911, to October 4, 1913, at the United
States Reclamation Service camp in the NE. § sec. 4, T.29 N., R. 51 E., 18 miles
north of Poplar. The flow at all these points is practically the same except
during high water.

GaceE.—Chain on left bank set at new datum; read since October 1,1913.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge at Poplar.

CHANNEL AND coNTROL.—Shifting at flood stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.35 feet July 11
(discharge, about 3,600 second-feet); minimum stage recorded, 3.75 feet at 6 a. m.
October 3 (discharge, 28 second-feet).

1908-1914: Maximum stage recorded, 12 feet April 10, 1912, determined by
leveling from flood marks (approximate discharge computed from extension of
rating curve, 10,000 second-feet); minimum stage recorded, 2.2 feet July 29 to
August 14, 1910 (discharge, 2 second-feet). Open-season records only; flow may
have been lower during winter months. See ‘‘Records available.”

Winter rrow.—Discharge relation affected by ice.

Diversion.—Poplar River east canal “C’’ and Poplar River west canal “B” divert
water above station for irrigating approximately 10,000 acres. Proposed irriga-
tion plan provides ultimate irrigation of 28,000 acres.

Accuracy.—Results good.

Dischar.ye measurements of Poplar River near Poplar, Mont., during the year ending
Sept. 30, 1914,

Date. Made by— paf® | chase, || Dete. Made by— Porg? |
Feet. | Sect. Feet. | Sec.-ft.

Nov. 12 | W. A. Lamb..... feean. .2 41 || May 21 [ B.E, Jones............ 4.62 63
Apr. 8|..... [ [ TN .79 @985 || June 16 |..... L 11 Y, 4,86 83

e Measurement made from highway bridge at Poplar.
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Daily discharge, in second-feet, of Poplar River near Poplar, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
101 48 -158 65 92
92 44 158 61 92
86 44 132 61 86
86 46 132 61 86
79 61 110 61 79
79 65 101 61 79
79 92 86 79
79 86 79 58 74
79 65 79 54 74
79 61 79 54 69
74 58 | 1,120 51 69
74 58 54 69
74 85 325 54 69
69 188 205 51 69
65 101 145 51 65
65 86 121 51 65

86 110 51 65
61 79 101 61 65
61 74 92 74 €5
65 74 92 101 65
61 69 861 65
61 74 79| 2,130 65
61 74 79 737 65
58 69 79 397 65
58 69 74 241 65
58 145 69 188 65
54 557 69 132 65
54 260 65 132 €5
54 205 65 132 65
51 173 65 121 65
5L |........ 65 101 |........

NOTE.—Daﬂg discharge determined from,a ta,irlis:I well-defined rating curve. Discharge estimated Nov.
30. Canalhead-gates open Oct. 1; closed Oct. 3. No gage-height records available Nov. 30 to Mar. 17.

Monthly discharge of Poplar River near Poplar, Mont., for the year ending Sept. 30, 1914.

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

Maximum. | Minimum. | Mean, | are-feet).

41 32 37.7 2,020 | B.
42 30 39.8 2,370 | B.
1,720 260 | 621 17,200 | B.
2,920 101 762 45,300 | B.
101 51 68.8 4,230 | B.
557 44 106 6,310 | B.
1,120 65 164 10,100 | B.
2,130 51 180 11,100 | B.
92 65 70.9 4,220 | B.

BIG MUDDY CREEK NEAR CULBERTSON, MONT.

Locarion.—In the NE. { sec. 20, T. 29 N, R. 54 E., 800 feet above ford at Shield’s
(formerly Sholtz’s) ranch, 11 miles above mouth of stream, 15 miles northwest of
Culbertson, and 8 miles above site of original station at Boyd’s ranch, which was
discontinued because gage heights were affected by backwater from the Missouri.

DraINAGE AREA.—Not measured.

Recorps avatLaBLE.—July 14, 1908, to July 19, 1909, at original station; July 19,
1909, to September 30, 1914, at present station,

Gage.—Inclined rod on left bank near residence of observer.

Discaarer measureMENTs.—Made by wading or from highway bridge about 8 miles
below gage.
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CHANNEL AND CONTROL.—Earth; shifting.

ExTREMES oF DISCHARGE.—Maximum stage recorded during year, 10.0 feet at 8.45
a. m. April 4 (discharge, 1,010 second-feet); minimum stage recorded, 2.0 feet at
8 a. m. October 1-5 and September 29-30 (discharge, 2.0 second-feet).

1909-1914: Maximum stage recorded, 10.5 feet April 11 and 12, 1912 (discharge,

1,100 second-feet); minimum stage recorded, 1.6 feet September 17-21 and Novem-
ber 6-12, 1909 (discharge, 0.3 second-foot).

Winter FLow.—Little if any flow during winter months,

DiversioNs.—Some water is diverted by pumping for irrigation.

Accuracy.—Results fair. :

Discharge measurements of Big Muddy Creek néar Culbertson, Mont., during the year
ending Sept. 830, 1914.

Gage | Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.At.
Nov. 11 June 15 { B. E. Jones............ 3.31 18
ﬁpr. 7 July 21..... L 1+ T 6.05 82
ay 20

o Measurement made at highway bridge, 8 miles below gage.

Daily discharge, in second-feet, of Big Muddy Creek near Culbertson, Mont., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sep.
2 14 60 38 10 47 94 50
2 12 243 38 10 86 94 103
2 12 911 38 6 98 86 108
2 M4 1,010 33 6 117 79 195
2 16 974 33 6 108 72 112
4 14 956 33 6 112 69 98
4 14 956 33 6 94 66 82
5 14 884 33 8 94 63 72
5 12 893 33 8 79 60 66
6 12 956 30 6 76 66 60
6 10 866 28 © 8 76 60 58
2 10 559 28 6 76 58 50
2 10 440 26 6 76 52 36
6 10 312 26 16 72 50 28
6 10 162 23 21 72 50 23

21 23 72 47 14
21 28 72 44 14
21 30 127 41 10
20 26 142 38 10
18 28 184 33 10
18 30 201 33 10
18 281 1% 28 8
18 26 178 26 10
18 26 162 18 10
18 26 157 10

16 33 152 10 6
14 36 147 8 5
14 33 132 6 4
12 30 127 4 2
12 28 112 4 2
12 4........ 94 23 ...,

Nore.—Daily discharge determined as follows: Oct. 1 to Nov. 22, Apr. 1 to May 31, and Aung. 17 to Se(gz:
30, from fairly well defined rating curves; June 1 to Aug. 16, by indirect method for shifting els (di
charge relation agparently affected by backwater from Missouri River). No gage-height record available
Nov. 23 to Mar. 31 and May 19. .
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Monthly discharge of Big Muddy Creek near Culberéson, Mont., for the year ending Sept.

30, 1914.
Discharge in second-feet. Run-off con.
Month. (total in racy
Maximum. | Minimum. | Mean. acre-leet).
L8 70171] 17 NP 18 2 9.3 572 | C.
November 1-22. .cceieiiiiiiiiii it 16 10 11.5 502 | C.
s | D 1,010 44 398 23,700 | B.
y.. 38 12 24.0 1,480 | B.
June. 36 6 18.7 1,110 | C.
July. - 201 47 114 7,010 | C.
August . . 94 4 44.9 2,760 | C.
September.....cuieirinmaiii e 195 2 42.1 2,510 | C.

YELLOWSTONE RIVER AT CANYON SOLDIER STATION, YELLOWSTONE
NATIONAL PARK, WYO.

LocatioN.—In secs. 9 and 16 (approximately), T. 13 8., R. 10 E. Montapa meridian,
about 30 feet east of the stage road from Lake Yellowstone to the Grand Canyon,
one-half mile upstream from the Upper Falls and the Canyon soldiger station, 1}
miles south of the Canyon Hotel, and about 13 miles below outlet of Lake Yellow-
stone.

DraiNaGE AREA.—Not measured.

RECORDS AVATLABLE.—June 22, 1913, to September 30, 1914.

Gage.—Vertical staff installed September 13, 1913, on left bank about one-eighth
mile upstream from Chittenden bridge; replaced a temporary staff gage previously
used ; datum of original gage 1.03 feet higher than that of present gage; all readings
on original gage reduced to datum of persent gage.

DiSCHARGE MEASUREMENTS.—Low-stage measurements (less than 1,500 second-feet)
may be made by wading at a section about 100 feet below gage; special care is
necessary to get reliable results; medium and high-stage measurements made
from the fishing bridge about 13 miles upstream from gage, and the measured
inflow of tributary streams between this point and the gage added.

CHANNEL AND cONTROL.—Control i§ rock at head of rapids about 600 feet below gage;
channel between the control and the gage and for nearly one-fourth mile above
the gage consists of fine gravel interspersed with small bowlders; water deep and
rather sluggish; discharge relation during open-water season probably slightly
affected by scattered growth of aquatic plants.

EXTREMES OF STAGE.—Maximum stage recorded during year, 4.1 feet June 22-26;
minimum stage recorded, 1.0 feet at 12 m. November 18.

1913-1914: Maximum stage recorded, 5.35 feet June 23 and 25, 1913; minimum
stage recorded, 1.0 feet November 18, 1913, and November 18, 1914. .

WinteEr FLow.—Discharge relation probably not seriously affected by ice as swift
water keeps control open; shore ice, however, makes reading of gage impossible
during winter months.

Diversions.—None above station.

REecuraTION.—None.

Accuracy.—Gage-height record only fair.

CoorEraTION.—Gage read by soldiers of Yellowstone Park detachment; station
maintained in cooperation with superintendent of the park.

Data insufficient for estimates of discharge.
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Discharge measuremenis of Yellowstone River at Canyon soldier station, Yellowstone
National Park, Wyo., during the year ending Sept. 30, 1914.

[Made by C. G. Paulsen.]

. Gage Dis-
Date. height. | charge.

Feet. Sec.-ft.
B PP 1.18 a 709
Sept. 16.-...... B RS RP 1.35| 51,050

a Measurement made by wading at a section approximately 11 miles above gage. Flow of tributary
streams between that secfion and the gage has been added to discharge of main river to give record pub-
lished here. Gage reading probably dependable only to nearest tenth. .

b Measurement made from fishing bridge about 13 miles above gage. Flow of tmbuta.r}v; streams entering
Jbetween measuring section and gage has been added to give above result. Gage height not dependable
to nearest hundredth because of fluctuations of stage and uncertain time interval for transit from meas-
uring section to gage.

Daily gage height, in feet, of Yellowstone River at Canyon soldier station, Yellowstone
National Park, Wyo., for the year ending Sept. 30, 1914.

[Sergt. W. W. Herndon, observer.)

.

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

1.8 L4 2.9 3.7 2.9

1.8 1.4 3.0 3.9 2.8

1.8 1.4 3.2 3.7 2.8

1.75 1.4 3.4 3.7 2.8

17 1.4 3.6 3.8 2.8

1.7 1.4 3.7 3.9 2.7

1.7 1.35 |. 3.7 3.81 2.7

1.7 1.35 3.7 3.8 2.6

1.75| 135 3.7 3.9| 26

1.75 1.3 3.7 3.8 2.5

’

1.7 1.3 3.7 3.8 2.5

1.7 1.25 |. 3.7 3.8 2.5

1.65 1.2 |- 3.6 3.7 2.4 .

1.6 1.15 |. 3.6 3.7 2.4 1.4

1.6 1.1 3.6 3.7 2.4 1.4

1.6 1.1 1.55 3.7 3.6 2.4 1.4

1.6 1.05 1.55 3.6 3.6 2.3 1.4

1.55 1.0 1.7 3.6 3.5 2.2 1.35

1.65 {-veuannn 1.8 3.6 3.5 2.1 1.35

1.55 {ocennnns 1.8 3.6 3.4 2.1 1.45
1.9 3.9 3.4 2.1 1.55
2.0 4.1 3.4 1.95 1.55
2.1 4.1 3.3 1.85 1.55
2.2 4.1 3.3 1.8 1.55
2.3 4.1 3.2 1.8 1.55
2.4 4.1 3.2 1.75 1.5
2.4 4.0 3.1 1.75 1.5
2.5 3.9 3.0| 17 1.45
2.6 3.8 3.0 1.7 1.45
2.7 3.7 2.9 1.65 1.45
2.8 |-e-eenan 2.9 1.656 |- ...t

YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT.

Location.~~In the NE. } sec. 30, T. 8 8., R. 8 E., in the canyon at Corwin Springs,
8 miles below Gardiner, the northern entrance to Yellowstone National Park.

DRAINAGE AREA.—2,630 square miles.

RECORDS AVAILABLE.—September 2, 1910, to September 30, 1914.

GageE.—A chain gage fastened to the floor of the highway bridge on the downstream
side near the right bank, prior to October 25, 1911, a staff gage set to same datum
and fastened to a pile beside the concrete abutment on the right bank.

DiscHARGE MEASUREMENTS.—Made from the lower side of highway bridge.

CHANNEL AND CONTROL.—Bed of stream rocky; free from vegetation.
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ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 7.9 feet at 10
a. m. June 4 (discharge, 14,900 second-feet); minimum stage recorded, 1.0 foot at
10 a. m., March 22 (discharge, 1,040 second-feet).
1910-1914: Maximum stage recorded, 10.2 feet June 13, 1911 (discharge, 22,800
second-feet); minimum stage recorded, 0.8 foot March 8-15, 1911, and December
19, 1912 (discharge, 950 second-feet). Estimatesof daily discharge made for winter
of 1911-12 only; estimated mean monthly discharge for January and February,
1911, 900 second-feet.
Diversions.—None above station. .
StoracE.—Yellowstone Lake furnishes a natural but uncontrolled regulation.
Accuracy.—Records good. .
The following discharge measurement was made by B. E. Jones:
September 2, 1914: Gage height, 2.08 feet; discharge, 2,010 second-feet.
Daily discharge, in second-feet, of Yellowstone River at Corwin Springs, Mont., for the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec Mar. | Apr. | May. | June. | July. | Aug. | Sept
1,530 | 1,300 1,160 | 1,710 | 12,200 | 8,760 | 4,010 | 1,910
1,530 | 1,300 1,160 | 2,370 | 13,100 | 7,970 | 3,840 1,910
1,450 | 1,230 1,230 | 2,130 | 12,800 | 8,230 | 4,010 | 1,810
1,450 | 1,230 1,230 | 3,060 | 14,900 | 7,970 | 3,840 1,810
1,450 [ 1,160 1,230 | 3,210 13,700 | 7,230 | 3,680 | 1,710
1,450 | 1,160 . 1,230 | 2,710 ! 12,500 | 7,230 | 8,520 1,810
1,450 | 1,160 |- 1,300 | 2,910 | 11,000 | 6,990 | 3,210 | 1,710
1,450 | 1,160 |. 1,300 | 3,520 | 9,870 | 6,760 | 3,360 | 1,810
1,450 [ 1,160 |- 1,230 | 4,890 | 10, 6,310 | 3,360 | 1,710
1,450 | 1,160 1,230 | 5,670 | 9,310 | 6,990 | 3,060 | 1,710
1,450 | 1,100 1,230 | 5,270 | 8,490 | 7,230 | 3,060 1,710
1,450 | 1,100 |- 1,300 | 4,530 ( 9,030 6,530 | 2,910 1,810
1,370 | 1,100 |. 1,300 9,310 | 6,310 | 2,910 1,620
1,370 | 1,100 |- 1,300 9,310 | 6,090 | 2,770 | 1,710
1,370 500 | 6,310 | 2,770 1,710
1,450 5,880 | 2,770 1,910
1,450 |.. 5,470 | 2,630 1,710
1,370 |-. 5,470 | 2,500 | 2,500
1,370 |. 5270 | 2,500 | 3,520
1, 5,270 | 2,500 | 2,910
1 5,080 | 2,500 8,520
i 4,80 | 2,250 | 2,770
1 4,710 | 2,250 2,370
i 4,530 | 2,130 2,250
1 4,530 { 2,130 2,130
1 4,53% | 2,020 2,130
1 4,180 | 2,020 2,020
1 4,350 | 2,020 2,130
1 4,530 | 2,020 1,910
1 4,350 | 2,020 1,910

........ 4,350 | 2,020 [........
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Monthly discharge of Yellowstone River at‘ Corwin Springs, Mont., for the year ending
~ Sept. 30, 1914.

[Drainage area, 2,630 square miles.]

Discharge in second-feet. Run-off.
Month. Depth in Accu-
Per in racy.
. cheson | Total in
Maximum. | Minimum. | Mean. sqqa;e e | acrefeet.
. area.
2,250 1,530 1,800 0.684 0.79 111,000 | A
1,530 1,230 1,390 .529 .59 82,700 | A
1,300 1,100 1,170 445 23 32,500 | A
1,160 1,040 1,120 426 .16 22, A
1,910 1,160 1,480 . 563 .63 88,100 | A
11,300 1,710 6,660 | 2.53 2.92 410,000 | A
14,900 8,230 10,600 4.03 4.50 631,000 | A
8,760 4,180 5,950 2.26 2.61 366,000 | A
4,010 2,020 2,790 1.06 122 172,000 | B
3,520 1,620 2,070 787 .88 123,000 | A

NotE,—Daily discharge determined from a well-defined rating curve. No %Bgre records available Nov. 28
and 29 (discharge interpolated); Dec. 15 to Mar. 21; and May 27 and 28 (discharge interpolated).

YELLOWSTONE RIVER AT HUNTLEY, MONT.

LocaTion.—In the SW. { sec. 24, T. 2 N., R. 27 E., at the new steel highway bridge
a mile below Huntley, and a mile below Pryor Creek. Station replaces that
formerly maintained at Junction,Mont.

DRAINAGE AREA.—12,000 square miles. -

REecorps AvamnaBLE.—October 1, 1907, to September 30, 1914; May 10, 1906, to
December 31, 1907, at Junction, where flow is practically the same.

GaGE.—Chain fastened to bridge rail.

D1scHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND cONTROL.—Shifting. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.4 feet at 10
a. m. June 5 (discharge 37,800 second-feet); minimum stage recorded, 3.6 feet
at 2 p. m. September 11 and 12 (discharge, 2,490 second-feet).

1907-1914: Maximum stage recorded, 11.0 feet June 14, 1911 (discharge, 47,900
second-feet); minimum stage recorded, 1.1 feet December 26-28, 1907 (discharge
1,060 second-feet). Open-season records only. Estimates of mean monthly
flow only are available for the winter months. .

WINTER FLOW.—River frozen over in places during winter, but during the coldest
seasons open channels with floating ice are not of uncommon occurrence.

Diversions.—The Huntley canal, built by the United States Reclamation Service,
takes water from the river about 2 miles above the gaging station; its normal
capacity is 400 second-feet, and it supplies the water for 29,000 acres of land.
Near Laurel are the headgates of the Billings Land & Irrigation Co.’s canal, which
carries about 305 second-feet and irrigates 28,000 acres. Many small ditches take
water from the tributaries of the Yellowstone, but few from the stream itself,
owing to the variation of the stage of the water surface and consequent difficulty
of diversion.

Accuracy.—Conditions for obtaining accurate data at this station are only fair and

many discharge measurements are necessary to define a good rating curve.

: .
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Discharge measurements of Yellowstone River at Huntley, Mont., during the year ending
Sept. 30, 1914.

Gage Dis- — Gage | Dis-
Date. Made by— heigit. charge. Date. Made by height. | charge.
Feet, | Sec.ft. Feet. | Sec.-ft.
Oct. 3|J.M.Ray...ccceuennnn. 3.96 4,170 || June 27 | W. A. Lamb........... 7.70 | 21,100
Apr. 22 | W. A.Lamb........... 3.82 6,100 || Aug. 10 [..... [ 1y P 4.25 4,300
Daily discharge, in second-feet, of Yellowstone River at Huntley, Mont., for the year
ending Sept. 30, 1914.
Day. Oct. | Nov. | Dec. | Jan. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4,450 5,480 | 30,200 | 17,000 | 4,140 | 3,000
5,150 5,310 | 30,800 | 15,800 | 4,140 | 3,000
5,150 5,310 | 34,000 | 15,300 | 3,840 | 3,000
4, 6, 37,200 | 14,200 | 3,840 | 3,000
4,450 7,530 | 37,800 | 14,200 | 3, 3,000
4,450 7,530 | 37,200 | 13,100 | 3,990 | 2,870
4,450 7,530 , 500 | 12,600 | 3,990 2,870
4,450 7,140 | 24,100 | 11,600 | 4,140 | 2,740
4,450 6,760 | 21,200 | 11,600 | 4,140 2,740
4,100 8,760 | 19,000 | 11,600 | 4,140 | 2,620
4,100 14,000 | 18,000 | 11,600 | 4,140 | 2,490
3,800 14,000 | 15,300 | 11,100 | 4,140 | 2,490
4,100 13,500 | 18,000 | 11,100 | 3;840| 2,7
4,100 11,500 | 18,600 | 9,740 | 3,550 | 2,870
4,100 11,500 | 18,600 | 9,740 | 3, 3,
3,800 14,000 | 20,900 | 9,200 | 3,550 | 3,140
3,800 19,500 | 22,100 | 9,290 | 3,410 3,140
3,800 19,000 | 24,000 | 8,400 | 3,410 | 3,270
3,800 21,800 | 25,300 | 7,960 | 3, 3,270
3,800 23,500 | 26,000 | 7,110 | 4,140 | 3,270
3,800 26,000 | 26,600 | 6,700 | 3,410 | 5,160
3,800 27,200 | 29,400 | 5,910 | 3,410 7,530
3, 800 27,200 ,300 | 5,530 | 3,410 7,110
3,500 99,000 | 22,100 | 5,160 | 3,410 | 6,700
3,500 30,800 | 18,600 | 5,160 | 3,410 | 5,530
3,500 27,200 | 21,500 | 4,460 | 3,270 | 5,530
3,500 24,800 | 20,900 | 4,800 5,160
3, 500 23,500 | 19,200 | 3,840 | 3,140 | 4,800
3,500 27,200 | 17,000 | 4,140 | 3,140 | 4,800
3,500 28,400 | 17, £140 | 3,140 | 4,800
........ 29,500 |........| 4,140 3,

Nore.—Daily discharge determined as follows: Oct. 1 to Jan. 2 and Mar. 13 to May 16, from two poorly-
defined rating curves; discharge relation affected by ice Jan. 3 to Mar. 12; records of daily gage heights avail-
able for this period, but data insufficient for estimates of discharge Jan. 3 to Feb. 28; mean daily discharge
Mar. 1-12 estimated at 3,000 second-feet. May 17 to June 10, discharge determined by indirect method
for shifting channels; June 11 to Sept. 30, from a rating curve fairly-well defined above 3,500 second-feet.
No gage records available (discharge interpolated) Aug. 4-9.

Monthly discharge of Yellowstone River at Huntley, Mont., for the year ending Sept.
30, 1914.

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

racy.
Maximum. | Minimum, | Mean, | 8cre-feet).
........................................... 5,500 4,100 | 4,660 | 287,000 | C.
: 5,150 3,500 | 4080 | 240,000 | C.
. 4100 2,700 | 3,4 212,000 | C.
. 010 |.caeun... 31 196,000 | C.
. 580 3,100 4620 275000 | C.
1 30,800 5310 | 17,100 | 1,050,000 | C-
1 37800 15,300 | 24,200 | 1,440,000 | C.
17,000 3,840 | 9,240 | 568,000 | B.
4140 3,000 | 3,670| 226,000 | C.
......................................... 7,530 2,490 | 3,850 | 229,000 | C.

Note,—See footnote to table of daily discharge.
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YELLOWSTONE RIVER AT INTAKE, MONT.

Location.—In the NW. %, sec. 36, T. 18 N., R.56 E., at the Lower Yellowstone diver-
sion dam at Intake, 18 miles below Glendive. :

Drainaee AREA.—Not measured.

RECORDS AvAILABLE.—January 1, 1911, to September 30, 1914. Gage-height records
obtained by the War Department and the Department of Agriculture at Glendive,
1893 to 1908, and by the United States Geological Survey at Glendive, 1903 to
1910. )

Gage.—Chain gage on north abutment of dam. Gage readings show the depth of
the water on the crest of the dam.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.0 feet at 8 a. m.
and 6 p. m. June 7 (discharge 78,400 second-feet); minimum stage recorded, 1.4
feet at 8 a. m. and 5 p. m. September 15-21 (discharge, 4,860 second-feet).

1903-1914: Maximum stage recorded, 10.1 feet July 4, 1912 (discharge, 112,000
second-feet); minimum stage recorded, 0.9 foot December 26-28, 1912 (discharge,
2,950 second-feet). Open-season records; estimates of mean mlonthly flow only
are available for winter months.

WinTeR FLOW.—Discharge relation affected by ice.

Tug pAM.—A rock-filled timber-crib on a pile foundation was completed January
29, 1910. It is 700 feet long, crosses the stream at right angles to the current,
and raises the low-water level of the river about 4 feet. The dam is specially
designed to resist the effects of ice by having an approach on a slope of 3 to 1,
and the downstream face is ogee-shaped and protected by a heavy rock apron.

Diversions.—Lower Yellowstone canal, which diverts water to irrigate 66,000 acres
of land, has its headworks at the north abutment.

Accuracy.—Results fair. See footnote to daily discharge.

Daily discharge, in second-feet, of Yellowstone River at Intake, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6,740 | 5,760 | 6,000 9,540 | 13,600 | 49,400 | 35,600 | 10,200 | 5,530
6,740 | 5,760 | 7,260 | 8;360 | 12,900 | 47,900 | 34,300 | 10,200 | 5,300
6,740 | 5,760 | 8,940 | 7,800 | 12,900 | 50,800 | 32,000 | 10,200 | 5,300
6,740 | 5,760 | 10,200 | 8,940 | 12,200 | 59,800 | 29,600 | 10,200 | 5,300
6,490 | 5,760 | 10,800 | 11,500 | 11,500 | 69,100 | 29,600 | 10,200 | 5,300
6,740 | 5,300 | 10,200 | 11,500 | 11,500 | 75,300 | 28,600 | 11,500 | 5,300
6,740 | 5,300 | 10,200 | 10,200 | 10,800 { 78,400 | 27,500 | 10,800 [ 5,300
6,740 5,300 | 10,200 | 8,940 | 14,400 | 78,400 | 27,500 | 10,200 | 5,300
6,240 { 5,300 | 9,540 | 8,360 | 14,400 | 72,200 | 26,400 | 10,200 | 5,300
6,740 | 5,300 | 8,940 | 8,360 | 14,400 | 59,800 | 25,400 | 9,540 | 5,300
6,240} 5,300 ( 7,000 | 8,360 | 13,600 | 49,400 ( 24,400 [ 9,540 | 5,300
6,240 { 5,300 | 7,260 | 7,800 | 16,000 § 42, 23,400 [ 9,540 [ 5,300
,240 | 5,300 | 7,800 7,800 | 19,500 | 36,800 | 23,400 [ 9,540 [ 55300
6,240 | 5,300 | 9,240 | 7,800 | 23,400 | 36,800 | 24,400 [ 8,940 [ 5,080
6,740 | 5,300 [ 8,080 7, 23,400 | 35,600 | 23,400 | 8,360 | 4,860
6,740 | 5,300 | 8,360 | 7,800 | 21,400 | 36,800 | 21,400 | 8,360 | 4,860
6,240} 5,300 7,800 7,260 | 21,400 { 34, 21,400 | 8,260 4,860
6,240 | 5, 7,800 | 6,740 | 23, 34,300 | 21,400 | 8,940 | 4,860
6,240 | 5,300 [ 7,800 % 7,260 | 24,400 | 36,800 | 20,400 } 10,200 | 4,860
6,240 | 5,300 ( 7,800 7, A 42,200 | 18,600 | 10,800 | 4,860
6,240 | 5,300 | 7,800 | 8,940 | 32,000 | 59,800 | 17,700 | 11,500 | 4,860
6,240 | 5,300 | 7,530 | 8, 39,400 | 69,100 | 16,800 | 8,360 | 6,240
6,240 | 5,300 | 6,240 | 8,940 | 45,000 | 59,800 | 15, 8,360 | 11,500
6,240 | 5, 6,240 | 10,200 | 52,200 | 59,800 ] 13,600 | 8,360 | 12,200
6,240 | 5,300 | 6,240 | 10,800 | 53,800 | 50,800 | 12,200 | 7,800 | 11,500
5,760 | 5,300 | 6,240 | 11,500 | 59,800 | 42,200 | 11,500 | 7,260 | 10,200
5,760 | 5,300 | 6,240 | 11,500 | 62,900 | 56,800 | 11,500 | 6,740 | 8,940
5,760 { 5,300 [ 6,490 | 12,900 | 62,900 | 66,000 | 11,500 | 6,740 | 7,800
5,760 | 5,300 | 7,000 | 12,900 | 53,800 | 59,800 | 12,200 [ 6,240 | 7,260
5,760 | 5,300 | 7,530 | 13,600 | 53,800 | 45,000 | 12,200 | 6,240 | 7,260
........ 5,300 | 8,040 |........| 53,800 |........| 10,200 | 5,760]....0...

Nore.—Daily discharge determined from a fairly well defined rating curve hased on discharge measure-
?$ts mtﬁde 3t Glendive and a curve showing the relation of gage heights at Glendive to those at Lower
owstone dam,
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Monthly discharge of Yellowstone River at Intake, Mont., for the year ending Sept.

30, 1914.
: . 5

) Discharge in second-feet. Runoff [,

Month. (total in racy.

Maximum, | Minimum. | Mean, | 3cre-feet).

OCHODET e« e eeeeeeeeeemereeeaneeeeinanenennns 9,540 6,240 | 7,500 461,000 | B.
ELE) 111 T U, 6,740 5,760 6,340 | © 377,000 | B.
DeCBIIDOT « e eme e eeeemaneanemes et 5,760 5,300 | 5370f 330,000 ] B.
March... 10,800 6,000 7,990 491,000 | B.
13,600 6,740 9,320 555,000 { B.

62,900 10,800 | 29,400 | 1,810,000 { B.

78, 400 34,300 | 53,200 | 3,170,000 | B.

35,600 10,200 | 21,400 | 1,320,000 | B.

11, 500 5,760 | 9,010 554,000 | B.

12, 200 4,860 6,370 379,000 | B.

BIG TIMBER CREEK NEAR BIG TIMBER, MONT.

Locarion.—At Webb’s ranch about 9 miles northwest of Big Timber.

DraiNnage AREA.—Not measured.

RECORDS AVAILABLE.—April 13, 1912, to September 30, 1914. Stations were main-
tained on the North and South forks of Big Timber Creek May 6, 1907, to December
31, 1911.

Gaee.—Chain gage on left bank.

DiscHARGE MEASUREMENTS.—Made by wading at ordinary stages; a bridge about
one-half mile below gage may be used at high stages.

CHANNEL AND CONTROL.—Shifting during high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet at 7 a. m.
June 5 (discharge, 937 second-feet); minimum stage recorded, 2.35 feet at 8 a. m.
March 25 (discharge, 16 second-feet).

1912-1914: Maximum stage recorded, 4.8 feet June 5, 1914 (discharge, 937 sec-
ond-feet); minimum stage recorded, 1.7 feet October 15-19, 1912, and 2.35 feet
March 25, 1914 (discharge, 16 second-feet), difference in gage height due to
shifting channel. Open-season records; flow may have been less during the
winter months. '

WinTeR FLow.—Discharge relation affected by ice.

Diversions.—Much water is diverted for irrigation above the station.

Accuracy.—Conditions fair for obtaining accurate records.

Discharge measurements of Big Timber Creek near Big Timber, Mont., during the year
ending Sept. 30, 1914.

Date. Made by— hgiz%et. c}?age. Date. Made by— hglag%% cl?airsg. .
Feet. | Sec.ft. Feet. | Sec.ft.

Oct. 2|J. M. Raye.eenonno. .. 2,45 26 || June 15| C. S. Heidel........._.. 3.66 269
May 22| C.S.Heidel .....1 .. 315| 22| Aug 27| B. E. Jones........oo.. 2,99 31
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Daily discharge, in second-feet, of Big Timber Creek near Big Timber, Mont., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov, | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
68 318 310 44 34
5 484 262 42 22
80 399 335 39 22
122 753 36 22
122 937 360 34 18
108 900 310 31 18

600 310 28 18
108 400 310 28 18
122 350 310 28 18
122 320 310 28 18
108 300 310 22 18
94 290 310 22 55
137 280 310 22 22
204 270 310 22 22
168 262 335 22 28
168 262 310 18 28
241 335 262 18 22
241 360 2062 18 28
260 385 262 18 55
260 310 180 28| - 102
279 310 140 18 85
204 220 120 18 44
241 180 120 18 28
260 180 102 18 28
260 200 102 22 22
279 518 102 22 28
279 262 85 22 44
338 220 44 22 55
318 360 44 22 55
279 335 44 22 44
279 |l 44 7

Nore.—Daily discharge determined as follows: Oct. 1 to June 5, from a rating curve fairly well defined
below 320 second-fest and poorly defined at higher stages; June 15 to Se%)t. 30, from a rating curve fairly
well defined between 35 and 385 second-feet an poorl(f defined at other stages.” No gage records available
Dec. 7 to Mar. 15, June 6-14 (discharge estimated), and Aug. 2-6 (discharge inter polated).

Monthly discharge of Big Timber Creek near Big Timber, Mont., for the year ending Sept.

30, 1914.
Discharge in second-feet. Run-off .
Month, (total in
: acre-feet), | T2CY
Maximum. | Minimum, | Mean. .
52 24 36.7 2,260 { B.
36 21 30.1 1,790 | B.
24 19 20.5 244 | B.
36 16 28,5 904 | B.
80 28 48.2 |~ 2,870 | B.
338 68 191 11,700 | B.
937 180 377 22,400 | C.
360 44 224 13,800 | B.
44 18 25. 4 1,560 | C.
102 18 34.0 2,020 | C.

BOULDER RIVER NEAR CONTACT, MONT.

LocaTioN.—In the SE. % sec. 14, T. 3 8.,'R. 12 E., at the ranch of G. W. Baker, 4
miles from Contact, and about 8 miles above McLeod post office; 2} miles below
Boulder Falls.

DRAINAGE AREA.—234 square miles.

RECORDS AVAILABLE.—May 1, 1910, to September 30, 1914.

GaGE.~—Staff fastened to left abutment of private wagon bridge near the ranch
buildings. Observer, G. W. Baker.

43175°—wsp 386—17——8
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DisCHARGE MEASUREMENTS.—Made from the bridge or by wading.

CHANNEL AND cONTROL.—Rocky; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at 6. a.m.
and 6 p. m. June 4 (discharge, 3,080 second-feet); minimum stage recorded, 2.2
feet at 7 a. m. and 7 p. m. March 22-29, 31, September 15 and 16 (discharge, 65
second-feet).

1910-1914: Maximum stage recorded, 8.3 feet June 14, 1911 (discharge, 3,850
second-feet); minimum stage recorded, 2.0 feet December 11-16, 1910 (discharge,
32 second-feet).

Open-season records; flow may have been lower at times during winter months,

Winter rrow.—Discharge relation affected by ice.

DiversioN.—A small ditch diverts water for irrigation above station.

Accuracy.—Results fair.

Discharge measurements of Boulder River near Contact, Mont., during the year ending
Sept. 80, 1914. .

Date. Made by— h(jiag%et. eﬁﬁfa

. Feet. Sec.-ft.
May 20 | 8. HOIAOL .ouoninne et e aas 4.65 1,2
AUZ. 28 [ B E. JONeS . ..o e teaceeei i ae e aeae e reaatanaaear e e aanean 2.41 124

Daily discharge, in second-feet, of Boulder River near Contact, Mont., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
230 | 2,810 1,180 368 115
230 2,720 | 1,180 | . 345 2
230} 2,990 | 1,180 | ~ 345 90
195 ] 3,080 | 1,070 345 90
195 2,000 1,100 265 90
230 | 2,120 | 1,100 265 90
265 | 1,640 [ 1,100 | 265 %
412 | 1,180 | 1,040 230 102
460 { 1,180 965 230 102
510 | 1,040 | 1,040 265 128
510 895 965 195 102
562 | 1,180 895 195 102
618 | 1,400 895 195 90
618 | 1,960 830 165 90
645 | 1,960 | - 765 | 165 65
7351 2,120 705 165 65

1,330 | 2,200 705 165 90
1,330 | 2,040 | 645 140 180
1,400 | 2,040 590 140 265
1,480 | 2,380 | 590 | 165 535
1,880 | 2,200 535 140 618
1,880 | 2,120 485 140 535
. 2,040 | 1,400 485 115 460-
1,960 | 1,330 435 115 390
1,960 | 1,260 | 435| 115 345
1,960 | 1,180 412 115 305
1,960 | 1,180 412 115 265
1,880 | 1,180 390 115
1,960 | 1,180 390 115 195
2,040 | 1,100 412 140 195
2420 ... 368 115 ........

Nore.—Daily discharge determined ag follows: Oct. 1 to Nov. 30, from a rating curve fairly well de-
fined above and poorly defined below 285 second-feet; Mar. 15 to éept. 30, from a fairly well defined
rating curve; gage not read May 31 (discharge interpolated); no gage records Dec. 1 to Mar. 4.
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Monthly discharge of Boulder River near Contact, Mont., for the year ending Sept. 30, 1914.

[Drainage area 234 square miles.]

Discharge in second-feet. Run-off.
Month. “ per | Depthin | *}acg;l'
. N nches on otal In *
Maximum. | Minimum. | Mean. sg;i:re drainage | acre-feet,
area.

October. .eeeenoieeeoea... 1165 138 151 0.645 0.74 9,280 | C.

138 70 96.5 .412 .46 5,740 | C.

110 65 75.9 .324 .20 2,560 | B.

265 78 142 . 607 .68 8,450 | B.

2,420 195 | 1,100 4.70 5.42 67,600 | B.

3,080 5 | 1,800 7.69 8.58 107,000 | B.

1,180 368 752 3.21 3.70 46,200 | B.

8 115 192 821 .95 11,800 | B.

18 65 204 872 97 12,100 | B.

BOULDER RIVER NEAR McLEOD, MONT.

Location.—On the bridge at Loasby’s ranch, half a mile below McLeod, and 17 miles
southwest of Big Timber.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 17, 1912, to July 11, 1914, when station was discontinued.

GaoE.—Staff spiked to lower side of middle pier of bridge. Observer, S. H. Nicholson.

DiscHARGE MEASUREMENTS.—Made from the bridge at the gage.

CHANNEL AND coNTROL.—Slightly shifting; bed composed of bowlders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.5 feet at 6 p. m.,
June 4 (discharge, 4,650 second-feet); minimum stage recorded, 3.3 feet April 1-4
and 6 (discharge, 85 second-feet).

1912-1914: Maximum stage recorded, 8.6 feet June 24, 1912 (discharge, 5,400
second-feet); minimum stage recorded, 3.3 feet April 1-4 and 6, 1914 (discharge,
85 second-feet).

WiNTER FLow.—Discharge relation affected by ice.

Diversions.—Water is diverted from the principal tributaries for irrigation.

Accuracy.—Conditions good for obtdining accurate discharge data.

Discharge measurements of Boulder River near McLeod, Mont., during the year ending
'Sept. 30, 1914.

Date. Made by— hﬁlzi?;. ehgi‘ze.
Feet. Sec.-ft.
May 21| C.8. Hefdel...........cuueee... U PR 6.32 2,360
Aug. 28 | B.E.Jones........ccouueniannn.n PN 3.69 216
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Daily discharge, in second feet, of Boulder River near McLeod, Mon., for the year ending
Sept. 30, 1914.

Day. | Oct. |Nov.| Apr.| May. | June. | July. Day. | Oct.|Nov.|Apr. | May. ‘Jlme. July.
I
370 16........ 450 | 330 | 155 | 1,410 | 2
370 17........ 450 | 330 | 155 1,540 | 2
370 18 .. ..... 450 | 330 | 190 1,680 | 3
370 19........ 410 | 330} 230 | 1,800 3
370 20........ 410 | 330 | 275 1,940 ; 3
370 21 . ... 410 | 330 | 275 2,070 | 3
370 22 ....... 410} 330 | 2751 2,210 | 4
370 P~ 410 { 290 | 230 | 2,350 | 3
330 24, ... 410 | 200} 230 2,350 | 3
330 25 .. een.. 410} 290 [ 275 | 2,650 | 2,
330 26........ 410} 200 275! 2,650 | 2,070 I......
330 27 ...l 450 | 290 | 275]2,350 | 1,940 |......
330 28........ 450 | 200 | 275 2,350 | 1,940 |......
330 29........ 410 | 290 320 2,210 | 1,940 |......
330 30........ 410 | 290 | 365 2,500 | 2,070 |......
31 ..., 370 |oeueeifennnns 2,580 |..oeen |ooeeen

Nortg.,—Daily dischar, determined from two fairly well defined rating curves ap Iicable' Oct. 1 to
Nov. 30 and Apr. i-to Sept. 30. ga ge records Oct. 16 (discharge interpolated), ec. 1 to Mar. 31;
May 12-20 (discharge mterpolated), and July 1-4 (discharge interpolated).

Monthly discharge of Boulder River near McLeod, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off |,
Month. - (total in r:g“'
Maximum. | Minimum. | Mean. | acre-feet). ye

450 370 422 25,900 | B.

370 290 330 19,600 | B.

365 85 187 11,100 | B.

2,650 320 1,420 87,300 | C.

4,650 1,820 2,820 168,000 | B.

2,000 1,500 1,710 37,300 | C.

WEST FORK OF BOULDER RIVER AT McLEOD, MONT.

LocatioNn.—In the SE. 1 sec. 16, T. 2 8., R. 13 E., at Koozer’s private bridge, 200
yards upstream from the highway bridge at McLeod post office.

DRAINAGE AREA.—137 square miles.

RECORDS AVvAILABLE.—May 4, 1907, to July 11, 1914, when the station was discon-
tinued.

Gace.—Staff fastened to piling of bridge near right bank. Observer, C. C. Nicholson.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Composed of bowlders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 8 a. m.
June 2 (discharge, 1,460 second-feet); minimum stage, 1.2 feet April 1-4 (dis-
charge, 28 second-feet).

1907-1914: Maximum stage recorded, 3.6 feet June 17, 1909 (discharge, 1,990
second-feet); minimum stage, 0.1 foot, April 14, 1909, and 1.05 April 17, 1912
discharge, 22 second-feet).

WinTER FLow.—Discharge relation affected by ice.

Diversions.—Water to irrigate about 800 acres of land is diverted above the station.

Accuracy.—Open-water records good.

Discharge measuremenis of West Fork of Boulder River at McLeod, Mont., during the
year ending Sept. 30, 1914.

Date. Made by— hglag et. cl?a;tsg.e.

Feet. Sec:-ft.
Mey 20 | C. 8. Heldel oo ..o i i 3.10 585
AUg. 20 | B.E, JONES.. . oeeiiiiitaeiaiieirinaetteeaactaesaerrananaaaaaaan 1.46 4
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Daily discharge, in second-feet, of West Boulder River at McLeod, Mont., for the year
ending Sept. 30, 1914.

Q

Day. Oct. | Nov. | Apr. | May. | June,| July. Day. Oct. | Nov. | Apr. | May. | June.|July. -

85| 85| 28| 150|1,050 | 495
85| 85| 28| 150 (1,460 | 475
85| 85| 28| 150 (1,380 | 455
85| 8| 28| 150 1,200 | 435
85| 85| 32| 175| 975| 410
851 5| 32{ 125| 695| 365
85| 85| 32| 125| 570 365
85| 85| 32| 175] 515| 320
85| 8| 32| 280| 410 320
85{ 8 32| 20| 410| 365
105 85| 32| 320 460 460
105| 70| 0| 355 515/......
105} 70| 40| 300 760 ). 0010
15| 70| 40! 420 760, .00
105{ 70{ 40! 455| 630 (.. "

Nore.—Discharge determined as follows: |Oct, 1 to Nov. 30, from a well defined rating curve; Apr. 1
to July 11, from & fairly well defined ratimgcurve. No gagerecords for periods as follows: Dec. 1 to Mar. 31;
May 12-19 (discharge interpolated); July 1-4 (discharge interpolated); and July 12 to Sept. 30.

Monthly discharge of West Boulder River at McLeod, Mont., for the year ending Sept.

30, 1914.
i i -feet.
stcha.rge_m second-feet. Run-off rcou
X Month. (total in racy.
Maximum. | Minimum. | Mean, | 8cTe-feet).
105 85 90.2 5,550 | B.
85 70 75.5 4,490 | B.
150 28 63.4 3,770 [ B.
975 125 166 28,700 | C.
June. 1,460 . 410 731 43,500 | B.
L1V 12 o P PP PRI, 320 406 8,860 | B.

|
SWEETGRASS CRE?EK ABOVE MELVILLE, MONT.

LocaTron.—About the middle of see. 27, T.5N., R. 13 E., on Theo. Lavold’s ranch,
about 9 miles northwest of Melville.

DRAINAGE AREA.—47 square miles (measured on topographic maps).

Recorps avamasLe.—August 21, 1913, to September 30, 1914. Records available
from May 5, 1907, to DecembenL 31, 1912, at C. M. Rein’s ranch in the SW. 1 sec.
24, T. 5 N, R. 12 E., about 17 miles northwest of Melville. No diversions or
tributaries between the two stations. -

GaeE.—Vertical staff on left bank about three-fourths mile above observer’s house.
Observer, T. 8. Lavold. ‘

DiscHARGE MEASUREMENTS.—Made by wading at low stages and from wagon bridge
at Lavold’s house at high stages. Water flows in two or three channels at the
high-water measuring section, and conditions for measuring are only fair.

CHANNEL AND CONTROL.—Bed of clean gravel and small bowlders; slightly shifting in
high water. !

EXTREMES OF pIsCHARGE.—Maximum stage recorded during year, 2.7 feet at 11 a. m.
June 4 (discharge, 1,280 second-feet); minimum stage recorded, 0.5 foot at 9 a. m.
April 1, 2, 4, 21, 22, 24 (disc , 13 second-feet).

1907-1914 (except 1913): Maximum stage recorded, 5.15 feet (old station)
June 1, 1908 (discharge, 1,490 second-feet); minimum stage recorded, 1.42 feet
(old station) April 18, 19, 1911,‘ and April 23-80, 1912 (discharge, 8.6 second-feet).
See Records available. |

|
|
|
J
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WinTer FLow.—Discharge relation affected by ice.
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Diversions.—Two small ditches divert a negligible quantity of water above station.
Accuracy.—Records good.

Drischarge measurements of Sweetgrass Creek above Melville, Mont., during the period

Apr. 25, 1913, to Sept. 30, 1914.

e Dis- G Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
Feet. | Sec.ft. Sec.t.
Apr. 25 | R. R. Randell a1.43 11.2 69
May 27 do 3,74 757 294
28 do a3.70 774 330
June 24 .do.. a 2,52 294 45

o Measurements made at old station. See “Records available.”

Daily discharge, in second-feet, of Sweetgrass Creck above Melville, Mont., for the period
Aug. 21, 1913, io  Sept. 30, 1914.

Day. Aug. | Sept. | Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
68 36 47 13 27 860 210 80 37
68 36 47 13 27 995 269 90 43
63 36 47 18 32} 1,210 247 20 3t
68 36 42 13 19 | 1,280 247 80 32
60 36 42 23 32 928 247 90 37
60 36 42 19 37| 1,140 194 80 32
60 47 42 19 37 320 269 90 32
60 47 42 2 56 228 228 20 32
60 47 42 19 49 228 210 72 32
60 47 42 23 50 228 210 90 23
60 47 42 19 100 178 194 80 32
60 47 42 19 150 178 194 72 23
60 47 42 23 150 164 194 72 27
60 47 42 19 150 247 178 . 80 27
60 47 42 23 150 291 194 90 37
60 47 42 19 200 291 164 72 27
60 47 42 23 300 348 164 80 32
60 47 42 27 300 464 136 80 27
60 47 42 19 300 510 123 80 27
47 47 42 23 400 418 136 90 32
1 N 68 47 47 42 13 400 320 123 80 27
22 i 60 47 47 42 13 201 348 136 56 32
b J R, 60 60 47 36 16 464 269 112 49 27
D T 68 60 47 36 131 9% 247 112 37 27
b TR, 68 60 47 36 16| 1,210 269 123 49 32
26......... remreaann- 54 60 47 36 27 860 510 100 43 27
27 68 60 47 36 27 615 348 90 43 32
b SO, 68 47 47 36 | 32 464 348 80 43 27
29 i 54 a7 47 36 27 320 247 90 37 27
B0 i 54 42 47 47 32 464 247 100 43 32
31..... ereereaaans 54 aoo..o.. LY/ PO N, 464 [........ 80 L1

NoTE.—Discharge determined as follows: Aug. 21 to Nov. 30,1913, from a fairly well defined rating curve;

A
b

?r. 1 to Sept. 30, 1914 (except May 10-21, when no gage records were available) from a curve well defined
elow and poorly defined above 420 second-feet; May 10-21, estimated by comparison of records at this

station with those of station below Melville. No gage records available Dec. 1, 1913, to Mar. 31, 1914,
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Monthly discharge of Sweetgrass Creek above Melville, Mont., for the period Aug 21, 1918,
to Sept. 30, 1914.

Discharge in second-feet. Run-off {5 oo
Month, (t"t’;l In froey.
Maximum. | Minimum.| Mean, | 3cTe-feet).

August 21-31. . ..o 68 54 6L5 1,340
September e 68 42 58.3 3,470

we

&.
Yo
8
4 g gy

September.

a Partly estimated.
Nore.—See footnote to table of daily discharge.

SWEETGRASS CREEK BELOW MELVILLE, MONT.

LocaTtrioN.~Near middle of south line of Sec. 27, T. 4 N., R. 15 E., at McAllister’s

ranch, just above the head of the canal owned by the Glass-Lindsay Land Co.,
. and 6 miles southeast of Melville.

DRAINAGE AREA.—137 square miles (measured from topographic maps).

RECORDS AVAILABLE.—April 1, 1909, to September 30, 1914; May 4, 1907, to April 1,
1909, at Adam’s ranch, 24 miles farther downstream.

Gaae.—Standard chain gage on left bank near observer’s house. Observers, Alexan-
der Morgan, Robert Donald, and F. A. Larue. )

Di1scHARGE MEASUREMENTS.—Made by wading or from highway bridge one-half mile
above gage.

CHANNEL AND CONTROL.—Composed of clean gravel; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.8 feet at 6 p. m.
June 4 (discharge, 1,040 second-feet); minimum stage recorded, 1.1 feet at 7 a. m.
and 6 p. m. August 5-11 (discharge, 13 second-feet).

1909-1914: Maximum stage recorded, 3.9 feet May 16, 1911 (discharge, 1,560
second-feet); minimum stage recorded, 1.0 foot August 23-25, 29, September 24,
and 6, 1913 (discharge, 10 second-feet).

Open-season records; lower flow may have occurred during the winter months.
See ‘“‘Records available.”

WinTER FLow.—Discharge relation affected by ice.

DiversioNs.—Many diversions are made from this stream. All the low-water flow
is appropriated, 550 second-feet being held by adjudicated rights.

Accuracy.—Records good.

Discharge measurements of Sweetgrass Creek below Melville, Mont., dunng the year ending
Sept. 30, 1914.

paie. ey i, | ol

Feet, Sec.t.
May 21 | C. 8. Heidel 2.55 « ﬁ361

AUg. 26 | B. B, JOMOS.u. - ot eeitme e et ie s 1,44 48
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Daily discharge, in second-feet, of Sweetgrass Creek below Melville, Mont., for the year
ending Sept. 30, 1914,

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. } Aug. | Sept.
1.. 62 34 47 550 229 24 40
2 62 24 34 550 229 19 34
3 55 24 34 550 222 19 30
4 70 24 401 1,040 229 16 34
5 79 24 34 988 187 13 28
6.. 88 70 34 222 13 28
7.. 79 40 34 408 187 13 28
8.. 79 24 34 354 161 13 19
9.. 79 34 34 302 161 13 19
10 79 40 54 260 109 13 19
92 40 98 248 133 13 19
114 40 147 211 133 24 19
114 34 147 281 133 54 24
98 40 147 128 54 24
88 47 161 345 92 54 28
84 34 229 332 109 54 30
79 34 289 448 92 54 24
79 34 332 424 88 54 19
79 34 332 498 79 54 19
79 34 377 550 74 47 30
79 400 424 70 40 40
70 297 345 70 40 30
74 424 229 67 38 28
79 524 211 47 40 28
88 473 248 28 40 28
92 377 400 40 40 28
92 377 332 28 28 28
74 37 323 30 30 28
88 323 289 24 38 28
114 281 268 28 28 28
105 332 [eeeannnn 19 40 ceeun..n

Nore.—Discharge determined from a rating curve fairly well defined below 500 second-feet.

Monthly discharge of Sweetgrass Creek below Melville, Mont., for the year ending Sept. 30,
1914.

Discharge in second-feet.

. Run-off
Month, (totalin égcc;-

Maximum. | Minimum.| Mean. | 8¢Te-feet).

114 55 83.6 5,140 | B.

98 62 75.1 4,470 | B.

28 19 26.2 520 | B.

70 24 37.5 2,230 | B.

524 34| 220 13,500 | B.

1,040 211 | a4 25,200 | B.

229 19 1m 6,830 | B.

54 13 32.9 2,020 | B.

10 19 27.0 1el0| B.

STILLWATER RIVER NEAR ABSAROKEE, MONT.
!

LocarioN . —Inthe SE. } SE. } sec. 30, T. 3 8., R. 19 E., on the public highway bridge
crossing the stream at the Riverside Road House, about 1 mile northwest of
Absarokee, and 13 miles southwest of Columbus, below mouth of Rosebud Creek.

DraINAGE AREA.—Not measured.

REcorps avammaBLE.—July 19, 1910, to September 30, 1914, when station was
discontinued.

Gace.—Staff gage nailed to right abutment of pier on upstream side of bridge.
Observer, 8. A. Leaverton.

.
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DiscHARGE MEASUREMENTS.—Made from lower side of bridge.

CHANNEL AND coNTROL.—Bed of stream very rough; composed of gravel and bowl-
ders, but likely to shift in high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet at 6 a. m.
June 3 (discharge, 6,080 second-feet); minimum stage recorded, 0.2 foot at 7 a. m.
April 6 (discharge, 230 second-feet).

1910-1914: Maximum stage recorded, 6.2 feet June 14, 1911 (discharge, 6,410
second-feet); minimum stage recorded, 0 of gage April 14, 1912 (discharge, 170
second-feet).

Open-season records: Flow may have been lower at timesduring winter months

WinTER FLow.—Discharge relation affected by ice.

_ Drversrons.—Bordering lands irrigated by water taken from river.

Accuracy.—Results fair.

Daily discharge, in second-feet, of Stillwater River near Absarokee, Mont., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Apr. | May. | June. { July. | Aug. | Sept
625 550 | 4,320 | 2,860 [ 1,400 650
625 600 | 5,280 | 3,140 | 1,400 700
600 600 | 6,080 | 3,280 | 1,220 650
625 820 | 5,760 | 3,280 | 1,310 650
730 700 | 5,600 | 3,140 | 1,140 600
650 700 | 4,960 | 3,280 | 1,140 600
625 700 | 4,020 | 3,140 | 1,220 650
625 650 | 3,140 | 2,860 | 1,070 600
650 760 | 2,720 | 2,860 | 1,140 650
675 880 | 2,320 3,000} 1,000 600
675 550 400 | 1,220 2,070 | 3,280 | 1,000 550
700 625 400 | 1,220 | 2;190 | 3,280 | 1,000 600
730 550 400 | 1,000 | 2,580 [ 2,580 880 550
675 500 300 | 1,070 | 2,580 | 2,580 880 600
625 475 300 | 1,070 | 2,580 | 2,860 820 550
625 575 260 | 1,500 | 3,140 | 2,580 880 600
625 475 300 2,190 3 2,450 940 600
600 400 260 | 2,450 | 4,020 | 2,070 880 550
575 425 260 | 2,860 | 4,480 | 1,830 940 500
475 450 300 | 2,860 | 4,800 | 1,830 820 | 1,000
475 425 450 | 3,280 5,120 | 1,720 760 | 1,720
22 500 400 450 | 3,280 | 4,800 | 1,830 820! 1,610
23 475 375 450 | 3,720 { 3,280 | 1,500 760 1,310
24 500 400 600 | 4,800 | 2,860 | 1,610 8201 1,220
25.. 600 425 600 | 4,020 | 3,280 | 1,400 760 | 1,000
2... 500 450 550 | 3,280 | 3,420 | 1,220 760 880
27.. 475 350 450 | 3,140 | 3,140 | 1,400 760 880
28. 575 400 625 | 3,420 2,720 1 1,220 700 820
29. 575 325 550 | 3,420 | 2,860 | 1,310 700 880
30. 550 450 600 ; 3,000 | 3,000 | 1,400 650 820
31 575 |eeeeo]iiens 3,570 |........ 1,400 650 |..cnnne.

NortE. —Disehar% determined from a fairly well defined rating curve.
No gage records Dec. 3 to Apr. 5.

Monihly discharge of Stillwater River near Absa\rokee, Mont., for the year ending Sept. 30,
1914.

Discharge in second-feet.
Run-off {,....
Month. (total in
acre-feet). | FacY.
Maximum. | Minimum. | Mean. :
730 475 598 36,800 | B.
650 325 495 29,500 | B,
625 230 411 20,400 | B.
4,800 550 2,040 125,000 | B.
6,080 2,070 3,690 220,000 | B.
3,280 52201 2,330 | 143,000 [ B.
1 650 943 58,000 | B.
1,720 500 786 46,800 | B.
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ROSEBUD RIVER AT ABSAROKEE, MONT.

Locarion.—In the SW. 3 SE. } sec. 36, T. 3 8., R. 13@{ on the highway bridge just
west of Absarokee, and 14 miles from Columbus; about 1 mile above junction
with Stillwater River.

DraNAGE ArEA —Not measured,

RECORDS AvAILABLE.—July 19, 1910, to September 30, 1914, when the station was
discontinued.

Gage.—Staff on downstream side of left abutment. Observers, Fred Brunckhorst
and E. M. Eddy.

DisCHARGE MEASUREMENTS.—Made from the downstream side of the bridge.

CHANNEL AND CONTROL.—Bed of stream is composed of gravel and bowlders; not
likely to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.9 feet at 6 a. m,
and 8 p. m. June 3-5 (discharge, 2,150 second-feet); minimum stage recorded,
1.8 feet at 6.15 a. m. April 20 (discharge, 135 second-feet).

1910-1914: Maximum stage recorded, 5.0 feet June 16, 1911 (discharge, 4,500
second-feet); minimum stage recorded, 1.75 feet April 1, 1912 (discharge, 125
second-feet),

Open-season records; flow may have been lower at times during the winter
months, ’

WinTER FLow.—Discharge relation affected by ice.

Diversions.—Water for irrigation is diverted above the station.

Accuracy.—Results good.

The following discharge measurement was made by B. E. Jones:
August 31, 1914: Gage height, 2.40 feet; discharge, 354 second-feet.

Daily discharge, tn second-feet, of Rosebud River at Absarokee, Mont., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July Aug. | Sept.
1,180 | 1,180 820
1,800 | 1,320 720
. 2,150 | 1,470 720 410
2,150 | 1,320 630
2,150 | 1,630 630 410
1,800 | 1,470 550 300
1,630 | 1,630 630 350
1,630 | 1,180 630 300
1,050 | 1,470 590 300
1,050 | 1,630 720 350
720 | 1,630 550 260
720 § 1,050 480 350
630 | 1,470 550 300
550 | 1,050 410 300
820 | 1,470 480 410
720 930 380 300
1,050 930 410 300
1,180 | 1,050 630 300
1,470 { 1,050 630 300
1,800 1,180 500 550
1,630 | 1,050 480 480
1,800 930 480 720
1,470 820 550 720
1,320 720 480 -550
1,800 820 550 630
1,050 630 480 480
1,180 630 480
1,050 720 410 480
930 720 350 480
1,320 930 480 550
........ 720 850 |o-vnunen

Note.—Discharge determined from a well-defined rating curve. No gage records Dec. 7 to Apr. 12,
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Monihly discharge of Rosebud River at Absarokee, Mont., for the year ending Sept, 30, 1914.

is in second-feet.
Discharge in s oot Run-oft -
Month. (total in u-
; - acre-feet). |2V
Maximum. | Minimum.| Mean. :
325 225 279 17,200 | B
280 225 241 14,300 | B
242 225 239 2,80 | B
410 135 232 8,280 | B
1,630 260 822 50,500 | B
2,150 550 | 1,330 79,100 | B
1,630 630 1,125 68,900 | B
820 350 543 33,400 { B
720 260 416 24,800 | B

PRYOR CREEK AT COBURN, MONT.

LocatioNn.—In SE. % sec. 35, T. 1 8., R. 27 E., on the Crow Indian Reservation, at
Coburn.

DRrAINAGE AREA.—Not measured.

REecorps AvamaBLE.—September 13, 1911, to September 30, 1914.

Gage.—Overhanging chain gage on left bank. Observer, Harry Foster.

DiscHARGE MEASUREMENT.—Made by wading above the gage.

CHANNEL AND CONTROL.—Firm gravel and cobblestones; permanent. The bed of
the stream at the gage is composed of gravel and sand. At low stages the water
is deep and sluggish at the gage and for several hundred feet above and below.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.3 feet at 9 a. m.
June 26 (discharge, 595 second-feet); minimum stage recorded, 3.8 feet at 6 a. m.
and 7 p. m. August 11, 12, 14, 15, 16, 18, 20, 21, 26, 28, 29, September 3-6, 10, and
11 (discharge, 14 second-feet).

1911-1914: Maximum stage recorded, 9.9 feet May 20, 1912 (discharge, 746
second-feet); minimum stage recorded, 3.6 feet September 1, 1913 (discharge, 6
second-feet).

Open-season records; flow may have been lower during the winter months.
Winter FLow.—Channel blocked with ice during winter months.
Drversion.—Water sufficient to irrigate approximately 1,000 acres near Pryor is

diverted about 30 miles above this station.

REeguraTION.—None.

Accuracy.—Results good.

Discharge measurements of Pryor Creek at Coburn, Mont., during the year ending Sept.

30, 1914,
Date. | Made by— poage chl,;xir;e;
, : Feet. | Sec.ft.
L0710 T 0 . I £ R 4.53 73
ADr. 22 1 W. A, LA . o et i i ieaea s 5. 40 178
AU, 10 [eam e @b 3.8 20.0
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Daily discharge, in second-feet, of Pryor Creek at Coburn, Mont., for the year ending Sept.

30, 1914.
Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.

28 55 36 41 60 60 50 25 19
28 60 32 36 60 50 352 19
28 60 1........ 32 50 55 50 136 14
32 50 {........ 32 50 55 50 41 14
36 41 ..., 32 60 70 41 32 14
80 41 | ..., 41 60 81 32 25 14
80 41 ..., 55 50 7 32 25 19
100 41 [l 70 60 70 32 25 19
100 36 [........ 60 81 70 32 25 19
111 36 ]........ 81 81 60 32 20 14
70 50 |.ceennnn 55 219 60 32 14 14
36 41 ..., 50 273 50 32 14 19
36 36 |....... 46 170 50 32 19 32
32 32 1........ 41 107 50 32 14 41
23 36 |........ 46 81 50 107 14 41
81 50 50 14 41
122 50 32 19 41
394 50 28 14 41
332 50 25 16 41
190 50 25 14 36

136 55 25 14
. 93 50 32 19 107
. 93 50 32 19 70
. 93 55 32 19 41
93 60 32 19 32
26. 81 583 25 14 32
27. 81 405 25 19 32
28. 70 136 25 14 32
29. - 60 60 25 14 32
30. 60 50 25 19 32
31.. 60 |........ 25 19 {.cenaee.

Nore.—Daily discharge determined from a 'rating curve well defined between 14 and 300 second-feet
and poorly defined above 300 second-feet. No gage records Dec. 3 to Mar. 31. Mean discharge Dec. 1-31
estimated from records of discharge at Huntley, Mont., 40 second-feet.

Monthly discharge of Pryor Creek at Coburn, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-oft |, ..
Month. (totalin racy.
Maximum, | Minimum. | Mean. acre-feet).
OCHODOT . . .ot 46.7 2,870 | A.
November 60 40,2 2,390 | A.
December......... a 40 2,460 | C.
62.4 3,710 | A.
13 6,950 | B.
88.8 5,280 | B.
35.5 2,180 | A.
33.8 2,080 | A.
33.4 1,990 | A.

o Estimated, See footnote to table of daily discharge.

PRYOR CREEK AT HUNTLEY, MONT.

LocarioN.—In the SW. 1 sec. 25, T. 2 N., R. 27 E., at the steel highway bridge half
a mile from the railroad station at Huntley.

DRrAINAGE AREA.—800 square miles.

REcORDS AvAILABLE.—August 6, 1904, to September 30, 1914,

GaGE.~—Chain gage, installed June 16, 1906, at the highway bridge crossing the new
channel, into which the creek was at that time turned by the United States
Reclamation Service; datum unchanged since 1906. Observers, E. V. Carpenter
and B. H. Simon.
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Dr1scHARGE MEASUREMENTS.—Made from the bridge to which the gage is attached, or
by wading.

CHANNEL AND cONTROL.—Bed composed of clay and gravel and may change some-
what; banks steep and uniformly graded, clean, and not subject to overflow;
current moderate.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet at 4 p. m.
June 27 (discharge, 840 second-feet); minimum stage recorded, 1.1 feet at 11 a. m.
and 3 p. m. March 21-23 (discharge, 15 second-feet).

1904-1914: Maximum stage recorded, 7.2 feet July 3, 1912 (discharge, 1,560
second-feet); creek reported dry July 26-28, 1908.

WINTER FLOW.—Stream freezes over during the winter months.

Drverstons.—Water to irrigate about 1,000 acres is diverted above the station.

REecuraTION.—None.

Accuracy.—Results considered fair.

Discharge measurements of Pryor Creek at Huntley, Mont., during the year ending Sept.

30, 1914.

Gage | Dis- . Gage | Dis-
Date. Made by— height. | charge. Date. Made by: height. | charge.
Feet. | Sec.-ft. Feet. | Sec.ft.

Oct. 3|J M. Ray.....coeenennn 1.48 36 || June 26 | W. A. Lamb........... 3.78 549
Apr. 22 | W, A, Lamb........... 1.90 105 || Aug. 9 |..... L Lo J . 120 17.5
Daily discharge, in second-feet, of Pryor Creek at Huntley, Mont., for the year ending Sept.

30, 1914.

Day Oct. | Nov. | Dec. | Jan Mar. | Apr. | May. | June. | July. | Aug. | Sept.
40 58 65 [1] I R 40 40 46 5 19 19
36 65 65 152 1 P 31 40 36 51 216 19
38 92 61 51 |-evnennn 31 40 40 19
40 74 58 51 f.-..nnns 31 40 40 40 31 19
46 51 54 51 [-ennnnnn 31 58 58 36 24 19
51 54 54 51 [eevmnnnn 40 101 82 31 19
158 58 54 58 f-vunnnnn 82 58 24 19 19
120 54 46 65 ....... 101 65 58 22 19 19
120 51 48 65]--...... 101 58 51 22 19 19
196 51 51 58 foeeiunnn 158 58 40 24 19 17
177 51 51 65 65 196 82 46 24 19 24
120 51 51 58 51 101 282 36 24 19 19
82 51 51 51 51 196 40 24 19 24
51 48 54 51 46 58 101 40 24 19 24
46 40 54 51 40 58 74 36 24 19 24
40 43 51 40 58 82 36 82 17 24
40 46 51 40 139 196 31 T 40 17 24
40 49 49 58 40 158 382 31 24 14 28
37 51 47 65 31 82 236 31 24 19 28
36 51 40 58 31 51 130 24 19 51
37 51 15 82 120 31 24 19 120
40 51 15 101 120 31 24 19 65
40 58 15 139 101 31 22 22 46

40 65 31 65 101 36 22 19

40 65 31 74 82 41 22 19 101
65 65 46 82 74 544 22 19 120
110 70 40 82 7 840 22 19 82
65 58 36 65 65 660 22 19 40
82 28 31 65 65 101 19 19 40
101 46 40 51 58 58 19 19 40
65 f........ 36 Jaeennnnn 51 Jeaaaans 19 19........

NorE.—Daily discharge determined from a fairly well defined rating curve except as follows: Jan. 21-31,
estimated at 50 second-feet; Feb. 1-28, estimated at 40 second-feet; Mar. 1-10, estimated at 45 second-feet;
discharge relation affected by ice about Jan. 21 to Mar. 10. No gage records June 18 (discharge interpo-
lated), June 22-25 (discharge estimated), and July 5 (discharge interpolated).
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Monthly discharge of Pryor Creek at Huntley, Mont., for the year ending Sept. 30, 1914,

Discharge in second-feet.
Run-off Ac
Month., (total in ragu-
Maximum. | Minimum. | Mean, | 3cre-feet). ¥
70.9 4,360 | B.
54.9 3270 | B.
55.6 3/420 | B.
239.4 2,420 | C.
80.6 4,300 | B.
104 6,400 | B.
2108 6,430 | B.
zel pmia
30.8 2,370 | B.
58.6 42,400
e Partly estimated. b Estimated.

NoTE.—See footnote to table of daily discharge.

BIGHORN RIVER NEAR HARDIN, MONT.

LocatroN.—In the SW. 1 sec. 13, T. 1 8., R. 33 E., on the Crow Indian Reservation,
at the bridge of the Chicago, Burlington & Quincy Railroad Co., about half a mile
above junction of Bighorn and Little Bighorn rivers, 2 miles from Hardin.

DRAINAGE AREA.—20,700 square miles.

RECORDS AVAILABLE.—June 16, 1904, September 30, 1914.

GAGE.—A chain attached to west span of railroad bridge was read up to October 11,
1913. After that date a temporary staff gage, set to the datum of the chain gage
but located 20 feet farther downstream, was read. Staff gage reads 0.07 lower than
chain gage owing to its different location. Gage heights after October 11,1913,
have been corrected to read same as chain gage. Observer, H. R. Kean.

DisCHARGE MEASUREMENTS.—Made from railroad bridge.

CHANNEL AND coNTROL.—Composed of gravel; free from vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.3 feet at 9 a. m.
June 6 (discharge, 28,300 second-feet); minimum stage recorded, 2.65 feet at 9
a. m, September 8-13 (discharge, 1,520 second-feet).

1904-1914: Maximum stage recorded, 9.8 feet June 17, 1908 (discharge, 40,800
second-feet); minimum stage recorded, 2 feet November 11 and 12, 1911 (dis-
charge 870 second-feet).

Open-season records; flow may have been lower during the winter months,

Winter FLow.—Discharge relation affected by ice.

Diversions.—Water is diverted a few miles above the station by a private irrigation
company to irrigate land on west side of the river.

Accuracy.—Results good.

Discharge measurements of Bighorn River near Hardin, Mont., during the year ending
Sept. 30, 1914.

[Made by W. A. Lamb.}

Ga,; Dis-
Date. heigiet. charge.

Feet. Sec.-ft.
. 3.60 3,
TR O 4.00 4,410




YELLOWSTONE RIVER BASIN. 127

Daily discharge, in second-feet, of Bighorn River near Hardin, Mont., for the year ending
Sept. 80, 1914.

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

o+

58y szgez sases

g%

Note.—Discharge determined from a fairly well defined rating curve. No gagerecords Nov. 23 to Mar. 14.
Monthly discharge of Bighorn River near Hardin, Mont., for the year ending Sept. 30, 1914.

Discharge in second-feet.

Run off
Month. T (total in ‘::g;,"
Maximum. | Minimum. | Mean, acre-feet). .
3,130 1,950 2,380 146,000 | B.
2,340 1,860 2,050 89, B.
2,890 1,950 2,320 78,200 | B.
5,210 1,950 3,330 201,000 | B,
21,200 3,760 { 10,300 633,000 | B.
28, 300 10,300 | 17,200 | 1,020,000 | B.
10, 800 3,250 7,390 454,000 | B.
5,860 1,860 3, 280 202, B.
2,770 1,520 1, 112,000 | B.

SHOSHONE RIVER AT CORBETT DAM, WYO.

Location.—In the NE. } sec. 7, T.. 53 N., R. 100 W., at the Corbett diversion
dam, 8 miles below Cody.

DRAINAGE AREA.—Not measured at this station; the drainage area above-Cody is
1,400 square miles. Sage Creek, the only important tributary that enters between
this station and Cody, drains about 25 square miles.

REcORDS AvAILABLE.—April 20, 1908, to September 30, 1914.

Gace.—Forty feet above the crest of the dam; readings represent height of water
above crest.
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DETERMINATION OF DISCHARGE.—The discharge is computed by considering the dam
as a weir and the sluice gates as submerged orifices. The following formula for
discharge over the crest was developed from measurements at Cody, Wyo.:
Q=3.50 bh':®8, The dam is of reinforced concrete of the buttressed type, having
on the upstreamside a deck 21 feet thick sloping 1 to 1 and supported by buttresses
2 feet thick spaced 14 feet on cenkers; it raises the low-water elevation of the
river 10.2 feet; the length betweenjabutments is 400 feet.

EXTREMES OF DISCHARGE.—Maximum|stage recorded during year 2.9 feet at 8 a. m.
June 4 (discharge, 7,530 second-feet)); minimum stage recorded, 0.28 foot at 8 a. m.
August 21 (discharge, 191 second-f¢et).

1908-1914: Maximum stage recorded, 4.79 feet July 4, 1909 (discharge, 15,400
second-feet); river reported dry Odtober 21 to November 19, 1909.

Warer rnow.—Discharge relation not seriously affected by ice; open-channel rat-
ing curve assumed applicable. . -

D1vERSIONS AND STORAGE.—Little water is diverted above this station, but the
Shoshone reservoir with a capacity of 456,000 acre-feet controls the flow.

Accuracy.—Results apparently good.

CoorerarioN.—Records of gage heightsiand of discharge into Corbett tunnel furnished
by the United States Reclamation RBervice.

Daily discharge, in second-feet, of Shoshone River, including sluices and tunnels, at Corbett
dam, Wyo., for the year ending Sept. 30, 1914.

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

7156 546 376 344 344 282 582 607 | 5,480 | 4,230 | 1,350 547
731 497 377 344 344 282 582 612 | 6,140 | 4,080 | 1,420 529
714 639 376 344 344 282 582 612 | 7,070 | 4,100 | 1,420 515
699 575 377 344 344 270 530 602 | 7,730 | 3,900 | 1,460 498
659 559 379 344 344 270 545 607 { 7,150 | 3,770 | 1,320 499

422 381 344 344 270 545 539 | 5,420 | 3,430 | 1, 549
816 390 382 330 344 320 545 548 | 4, 3,280 573
833 3719 344 344 370 545 548 | 3,620 | 3,140 810 557
644 385 334 358 344 420 545 768 | 3,380 | 3,140 792 568
603 385 376 344 344 465 545 2,980 | 3,100 756 564
557 381 368 344 351 515 561 800 | 2,950 | 2,970 590

571 346| 386 582 | 556 | 5,040 | 6,870 1 1,660 | 423 | 833
555 | 368 | 372 582 | 556 | 5,040 | 5,600 | 1,640 | 448
539 | 368 | 344 582 5,320 | 4,880 | 1, 630 | 879

Nore.—Gage readings show height of water above crest of dam and were used only to compute low
over the dam. No gage records Nov. 5-9, Dec. 2-18, Feb. 11-15, 17-20, 22, Feb. 28 to Mar. 7, Mar. 9-14,
16-21, 23-28, and Mar. 30 to Apr. 2. All the water was flowing through the sluice gates Nov. 5-9 and Dec.
2-18, Dis_cl’]arge determined by amidin%l the flow through the tunmnel (reported by the United States
Reclamation Service) to the flow over the crest of the dam. The flow over the dam was obtained from
a rating table computed bgighe formula 3.50 BH 1.58, (See “Determination of discharge.”) Discharge
interpolated for days for which gage heights were missing.
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Monthly discharge of Shoshone River, including sluices and tunnels at Corbett dam,
Wyo., for the year ending Sept. 30, 1914.

Month.

D: e in second-feet.
ischarg Runoff ..
(total in |7 770"
Maximum. | Minimum.| Mean. acre-feet).
833 521 622 38,200 | B.
639 346 415 24,700 | B.
356 344 369 22,700 | B.
358 330 345 21,200 { B.
358 246 317 17,6007 B.
614 270 480 29,500 | B.
645 530 569 33,900 | B.
5,320 539 2,430 149,000 | B.
7,730 2,950 5,05 300,000 | B.
4,220 1,040 2,550 157,000 | B.
1, 400 790 43,600 | B.
1,320 498 666 39,600 | B.
7,730 246 1,220 882,000

Norte.—See footnote to table of daily discharge.

Daily discharge, in seoond-f;et, of Corbett tunnel at Corbett dam, Wyo., for the year ending
Sept. 30, 1914.

Day. Oct. Nov. | Dec. | Apr, | May. | June. | July. | Aug Sept.
........ 25 187 118 131 105
........ 30 187 157 131 87
........ 30 187 182 131 87

12 36 197 182 131 98
27 41 186 182 124 99
27 A9 31 196 115 89
69 52 196 124 79

*27 69 159 198 123 79
27 78 98 203 115 87
27 78 86 203 95 87
27 121 86 203 77 98
27 139 100 223 126 98
27 151 121 162 24
27 151 126 243 162 45
27 151 177 247 1M 108
30 173 177 247 180 81
31 173 207 242 180 52
31 154 207 227 209 52
38 102 207 216 52
41 102 207 237 216 52
54 116 141 237 209 47
54 102 153 215 189 33
54 102 153 194 166 33
54 102 122 180 160 25
54 126 122 180 160 25
47 161 82 187 139 25
47 183 95 197 122 32
20 108 95 223 127 27
29 180 95 220 127 27
25 180 21 181 127 26
........ I87 [oernnnnn 120 m9f.......

Note.—Discharge records furnished by the United States Reclamation Service and represent quantity

of water diverted for irrigation.

\

43175°—wsp 386—17—9
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Monthly discharge of Corbett Tunnel at Corbett Dam, Wyo., for the year ending Sept. 30,

1914.

Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum. | Mean, | 80re-feet)

12 2| 601 3,700

5 o] 281 1,670

19 9 17.6 419

54 12| a3 1,840

198 25 115 7,070

31| 138 8210

247 118 203 12, 500

216 7| a8 9100

108 24| 620 3,690

SOAP CREEK NEAR S8T. XAVIER, MONT.

LOGATION .—In the NE. } sec. 20, T. 5 8., R. 82 E., at Frank Annerer’s ranch, about
8 miles southeast of St. Xawer

DraNvage Area.—Not measured.

REcorps AVAILABLE.—April 25 to September 30, 1914. From September 11, 1911,
to December 31, 1913, a station was maintained above the head af Soap Creek
ditch, in the W. 3 NW. {sec. 2, T. 6 8., R. 32 E., about 9 miles south of St. Xavier.
See “Diversion.”

Gage.—Chain gage on a footbridge neas the observer’s home. Observers, W. G.
Warrett and Frank Annerer.

DiscHARGE MEASUREMENTS.—Made by wading at low stages and from the footbridge
at high stages.

CHANNEL AND CoNTROL.—Slightly shifting. Bed of stream is gravel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 12.8 feet at 12 m.
May 11 (approximate discharge computed from extension of rating curve, 440
second-feet); minimum stage recorded (2.1 feetat 7 a. m. and 6 p. m.) September 10
(discharge, 1.0 second-foot).

1911-1914: Maximum stage recorded, 12.8 feet May 11, 1914 (approximate
discharge computed from extension of rating curve, 440 second-feet); minimum
stage recorded, 2.1 feet September 10, 1914 (discharge, 1.0 second-foot).

WINTER FLOW.—Stream frozen during the winter months.

Drversion.—Soap Creek ditch diverts water above the gage during the irrigation
season.

Accuracy.—Results fair.

Discharge measurements of Soap Creek mear St. Xavier, Mont., during the yeor ending
Sept. 80, 1914.

Date. Made by— pogke | yois || Date. Made by— Pot® | oo,
Feet. | Sec.ft. . Feet, | Sec.-ft.

Oct. 7 J. M. Ra¥.eeeuarnneannnn 3.34 22 June 25 | W. A, Lamb........... a2,99 11.6
Apr. 25| W. A, Lamb........... 24.05 42 Aug. 7|..... 13 [ a2.82 9.9

e Measurement made at new site. See ¢ Records available.”
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Daily discharge, in second-feet, of Soag Creek 'njegrASt. Xavier, Moni., for the year ending
ept. 80, 1914.

Day. Oct. | Nov. | Apr. | May, | June. | July. | Aug. | Sept.
45 k7] Al 13 9.3 17
37 33 23| 12 11 18
29 35 23| 12 9.3 17
22 41 2| 13 8.6 8.9
22 60 2| 11 8.9 3.1
22 48 23| 12 7.5 3.3
22 40 20| 10 7.5 3.3
25 28 18 8.6 8.6 5.7
28 19 5.7 8.9 1.5
21 16 8.0 7.5 1.0
303 16 8.9 7.5 1.8
2 |.. 160 17| 14 8.6 2.8
271.. 53 6] 12 7.5 13
28 l.. 44 18 9.8 8.6 14
29 38 14l 1w 10 14
28 38 4] 14 1 14
27 |- 35 3] 14 13 13
2 |. 32 121 14 12 14
25 |- 31 15| 15 14 14
24 | 32 17| 14 17 13
23 32 17] 12 18 31
22 22 30 18] 1 18
2 23 30 18] 11 18 12
24 24 |. 26 16 9.8 18 9.8
25 25 26 15 89| 18 1
2... 26 2" 34 87| 20 11
2.. 27 26 30 8.6 19 11
28.. 28 41 23 4| 13 20 10
29.. 29 44 24 18| 12 20 9.8
30.. 29 36 21 13| 13 22 9.3
3 S P PPPPR IS ) FOUN S 23 [oeuounn- 9.8] 17 |...... .

NotE.—Daily discharge determined as follows: Oct. 4 to Nov. 30, from a poorly-defined rating curves
Apr1 25 to Sept. 30, from a rating curve fairly well defilned between 8 and 50 second-feet and poorly defined
at other stages. f)lscharge estimates May 11 and 12 approximate; computed from extension of rating
curve. No gage records Oct. 1-3, 5, 7-10, 12-17, 19-24, 26-31, Nov. 2-7, 9-14, 16-21, 23-28, and Nov. 30 to
;&eg;rd%d discharge interpolated for days during October and November for which gage heights are not

Monthly discharge of Soap Creek near St. Xavier, Mond., for the year ending Sept 30, 1914.

i e in -feet.
Discharge in second-feet Run-off |5 oou
Month, _ (totalin oo
Maximum. | Minimum, | Mean, | 3Cre-feet).
October. . ..ooviii i 45 22 27.9 1,720 | C.
November. R 39 22 27.2 1,620 | C.
April 25-30. 55 36 43.0 512 | B.
AY eeecnnn 303 19 45.5 2,800 | C.
June....... 34 12 19.1 1,140 | B.
July.. ... 17 5.7 L5 707 | B.
August. ... 22 7.5 13.1 806 | B.
September.......coviiii e 31 1.0 10.8 643 | B.

NoTtE.~—8ee footnote to table of daily discharge.

ROTTENGRASS CREEK NEAR ST. XAVIER, MONT.

Locamion.—In the NW. % sec. 6,T. 5 8., R. 33 E., on the Crow Indian Reservation,
one-fourth mile above the crossing of the Bighorn canal, about 4 miles southeast
of St. Xavier.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 9, 1911, to September 30, 1914.

Gace.—Overhanging chain gage on left bank. Observer, Warren Stanley.

DiscHARGE MEASUREMENTS.—Made by wading above the gage. :
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CHANNEL AND coNTROL.—Likely to change. Bed of siream is composed of sand and
gilt. The channel is deep and current sluggish for several hundred feet above
and below the gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet at 6.25
a. m. May 13 (discharge, 122 second-feet); minimum stage recorded, 2.5 feet at
9.30 a. m, August 13 and 23 (discharge, 1.0 second-foot).

1911-1914: Maximum stage recorded, 9.2 feet May 4, 1912 (discharge, 290
second-feet); minimum stage recorded, 2.3 feet, September 27, 1911 (discharge,
0.3 second-foot).

WINTER FLOW.—Discharge relation seriously affected by ice.

DiversioNs.—None.

Accuracy.—Results fair.

Discharge measurements of Rottengrass Creek near St. Xavier, Mont., during the year
ending Sept. 30, 1914.

Date. Made by— hfi;ﬁ. ch‘gge' Date. Made by— hfiag%{ c,{)ail?ge_

Feet. | Sec.ft. Feet. | Sec.ft.
Oct. 7 3.35 7.4 || June 25 | W. A. Lamb........... 2.671 - 2.0
Apr. 26 4.76 39 || Aug. 8|..... A0ueenenceancranannn 2.77 1.3

Daily discharge, in second-fect, of Rottengrass Creek near St. Xavier, Mont., for the year
‘ ending Sept. 30, 1914.

Day. Oct. | Apr. | May. | June. | July. | Aug, | Sept.
21 13 23 17 10
19 9 23 16 17
17 8 22 15 18
19 7 21 9 19
32 4 16 2.5 17
42 2.5 10 2.2 15
46 3.2 10 2.0 16
38 3.2 10 2.2 17
23 2.5 8 2.5 15
21 3.2 7 2.0 13
2 4 1 1.5 12

104 4 15 1.2 11

122 3.2 14 1.0 10
86 5 13 1.2 10
35 4 10 L5 10
29 2.5 6 6.2 9
26 3.2 8 11 10
42 2.5 10 6.7 10
29 2.0 10 2.5 10
32 2.0 10 2.5 9
26 2.0 10 2.5 8
23 2.0 9 1.8 8
21 2.0 11 1.0 8
26 2.0 13 1.2 9
23 2.0 12 L5 8
19 2,2 1 1.8 8
21 2.5 12 2.0 9
21 2.5 13 3.0 10
17 2.5 13 4.0
17 2.5 13 4.0 10
150........ 15 4,0 f..e.n...

Nore.—Discharge determined from a rating curve well defined between 0.3 and 100 second-feet. Dis-
charge estimated June 21 to July 1 and interpolated for other days for which gage readings are not available,
as follows: Oct. 1, 3, 4, 5, 8, 9, 11, 12, 13, 15, 17, 19, 21, 23, 25, 26, 28, 29, 31, June 21 to July 1, all odd-
numbered days in July, even-numbered days in August, and odd-ndmPered days in September. No
gage-height record Nov. 1 to Apr. 25.
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Monthly discharge of Rottengrass Creek near St. Xavier, Mont., for the year ending
Sept. 30, 1914.

Discharge in second-feet.

Run-oft Acen-
Month. (tofaln | o%0
Maximum, | Minimum, | Mean, | 8Cre-feet). :

L0 0)) T SRR Moeeeiiiaaaans 17 7 12,2 750 | B
APl 2630 .e it 35 26 30.2 3001 A
122 15 33.4 2,050 | A

13 2.0 3.67 2181 B

23 6.0 12.5 79| B

17 .0 4,28 23 B

19 8 1.5 684 | B

NortEe.—See footnote to taple of daily discharge.

LITTLE BIGHORN RIVER NEAR WYOLA, MONT.

LocaTion.—In the N. 1 SW. § sec. 28, T. 8 8., R. 35 E., on the Crow Indian Reserva-
tion, one-fourth mile below proposed headworks of Little Bighorn canal No. 3,
4 miles southwest of Wyola, and about 16 miles above the mouth of Lodgegrass
Creek.

DrAINAGE AREA.—260 square miles.,

REecorps avamaBLE.—September 7, 1911, to September 30, 1914.

Gaee.—Overhanging chain gage on right bank. Observer, Leslie Schroeder.

DiscHARGE MEASUREMENTS.—At low stages made by wading at ford below gage; at
high stages from a cable.

CHANNEL AND coNTROL.—Slightly shifting; bed of stream composed of gravel and
cobblestones.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet at 8 a. m,
May 25 (discharge, 1,010 second-feet); minimum stage recorded, 4.15 feet at 8
a.m. and 5 p. m. March 16-19 (discharge, 86 second-feet).

1912-1914: Maximum stage recorded, 6.4 feet June 1-2, 1913 (discharge, 1,080
second-feet); minimum stage recorded, 4 15 feet March 16—19 1914 (dncha.rge 86
second-feet). Datum unchanged; dlfference in discharge relation due to shifting
channel.

" Open-season records; flow may have been lower at times in winfer months.
WinrER rLow.—Channel filled with ice during the winter months.
Diversions.—None.

Accuracy.—Results good.

Discharge measurements of Little Bighorn River mear Wyola, Mont., during the year
ending Sept. 30, 1914. }

Date, Made by— hgfg"i]%_ ch]g,ize. Date. Made by— hg’;%% chgirsg'&
Feet, | Sec. -ft Fest, | Secft.

Oct. 10| J.M.Ray...ceumunnnn. 4.36 116 || June 26 [ W. A. Lamb........... 5,18 429
Apr. 24 | W. A. Lamb........... 4.61 190 || Aug. 8]..... Ui [ J . 4,38 126
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Daily discharge, in second-feet, of Little Bighorn River near Wyola, Mont., for the year
ending Sept. 30, 1914.

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

114 114 102 132 800 255
114 122 93 172 800 255
105 114 102 202 800 219
122 114 93 274 800 219
132 114 102 +186 724 219
122 114 111 186 699 202
122 114 122 172 578, 202
122 105 111 172 555 202
114 105 102 186 509 202
114 105 122 398 464 186
114 114 102 420 420 202
114 105 102 314 420 186
114 105 102 294 420 186
114 105 jabE 294 398 157
114 105 m 294 377 157
114 98 122 420 356 157
105 98 144 602 356 157
114 98 122 650 335 157
114 105 122 650 356 157
114 98 132 724 377 157
114 105 172 852 356 144
114 98 172 4 335 132
114 98 144 959 294 132
105 98 202 959 294 132
132 98 93 255 | 1,010 274 132
114 105 93 202 800 442 132
122 98 86 186 749 294 132
132 86 157 800 274 122
122 98 93 144 699 294 132
114 98 1 144 650 266 122
14 ........ 102 |........ 674 |........ 122

Note.—Daily discharge determined as follows: Oct. 1 to Nov. 30, from a fairly well defined rating curve; i
Mar. 16 to Sept. 6, from a rating curve fairly well defined between 110 and 550 second-feet.
No records Dec. 1 to Mar. 15 and Sept. 7-30.

Monithly discharge of Little Bighorn River near Wyola, Mont., for the year ending Sept..
30, 1914.
[Drainage area, 260 square miles.]

Discharge in second-feet. Run-off.
Month. Por | Depthin Potal fn z::cc;-
. N inches on ol Chaath
Maximum. | Minimum.| Mean. sgll;ﬁre drainage | acrefoet.
. area.

132 105 116 0.446 0.51 7,130 | B.

122 98 105 .40 .45 6,250 | B.

111 86 91.2 .351 .21 2, B.

5 134 .515 .57 7,970 | B.

1,010 132 505 1.94 2.24 31,100 | B.

0 255 175 1.95 27,100 | B

255 122 170 . .75 10,500 | B

132 111 124 477 .55 7,620 | B

122 111 120 462 .10 1,430 | B

LITTLE BIGHORN RIVER NEAR CROW AGENCY, MONT.

LocarioN.—In the W. 4 sec. 18, T. 8 8., R. 35 E., on the Crow Indian Reservation
at the Chicago, Burlington & Quincy Railroad bridge, 2 miles south of Crow
Agency; about 14 miles above junction with Bighorn River.

DRAINAGE AREA.—1,190 square miles.

RECQrDs AvarraBLE.—March 24, 1905, to June 30, 1906; September 7, 1911, fo Sep-
tember 30, 1914.

Gage.—Chain gage on railroad bridge. Records March 24, 1905, to June 30, 1906,
were obtained from a standard chain gage attached to the upstream side of the
railroad bridge at Crow Agency, about 2 miles farther downstream. No tribu-
taries between the two stations. Observer, Archie McLauchlin.
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DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge 200
feet below gage. Low-water measurements made by wading at the ford about
75 feet above bridge.

CHANNEL AND CONTROL.—Permanent; bed of stream. is coarse gravel and cobble-
stones; current sluggish at gage. '

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.9 feet at 2 p. m.
May 25 (discharge, 2,500 second-feet); minimum stage recorded, 4.1 feet at 5.30
p. m#August 17, 1 p. m. September 2, 11 a. m. September 5, and 6 p. m. Sep-
tember 6 (discharge, 94 second-feet.)

1905-6 and 1912-1914: Maximum stage recorded, 8.6 feet July 4, 1912 (dis-
charge, 8,380 second-feet); minimum stage recorded, 1.8 feet September 25-29,
1905 (discharge, 60 second-feet)

Open-season records; flow may have been lower at times in winter months.

WinTER FLOW.—Discharge relation | affected by ice, which forms at control below

bridge.

Drversions.—Water is diverted flr}m main stream and tributaries. Crow Agency
ditch diverts water between present station and old site at Crow Agency.

Accuracy.—Results good.

Discharge measurements of Little Bighorn River near Crow Agency, Mont., during the
year ending Sept. 30, 1914.

Date. | ° Madeby— page chDaig?'& Date. Made by— h‘jféﬁ_ cl?a‘é'&

Feet, | Gec.fr. Fet, | Secft
Oct. 6|J.M.Ray...ece........ 4.5 | [ 202 || Juze 25 | W. A. Lamb........... 4.84 0
Apr. 24 | W. A, Lamb........... 4.85 373 || Aug. 7j..... [T RN 4.25 127

Daily dascharge in second-feet, of Inattle Bighorn River near Crow Agency, Mont., for
the year ending Sept. 30, 1914.

Day. Mar. { Apr. | May. | June. | July. | Aug. | Sept.
445 170 115
390 170 94
445 170 115
340 170 115
268 155 04
290 140 04

140 115
245 170 115
115 115
225 104 115
245 115

170 115 170
170 140 170
155 15 170
170 115 170
170 115 170
170 115 140
170 15 140
155 15 140
170 115 |oeeeanns

Nore.—Daily discharge determined from|a rating curve well defined between 110 and 1,000 second-feet
and poorly defined at other stages. No gagerecords Oct. 1-4 and Dec. 23 to Mar. 15. Gage records Oct. § to
Dec. 22, as published in Water-Supply Paper 356, are of doubtful accuracy; therefore discharge for that
period has not been estimated.
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Monthly discharge of Little Bighorn River near Crow Agency, Moni., for the year ending
Sept. 80, 1914.

Discharge in second-feet.
Run-off Accu-
Month, (total in Tacy.
Maximum. | Minimum. | Mean, | 2cre-feet).
188 278 8,820 | C.
370 418 24,900 | A.
340 1,080 66,400 | B.
315 794 47,200 | B.
155 228 14,000 | A.
94 126 7,750 | A.
94 131 7,800 | A.
...................... 177,000

LODGEGRASS CREEK NEAR LODGEGRASS, MONT.

LocamoN.—In the 8W. % sec. 29, T. 6 8., R. 35 E., above road crossing one-fourth
mile above headworks of Lodgegrass ditch, about 6 miles southwest of Lodgegrass.

DRAINAGE AREA.—142 square miles,

RECORDS AVAILABLE.—September 9, 1911, to September 30, 1914.

GaeeE.—Overhanging chain gage on left bank. On July 3, 1913, a new gage was
installed 50 feet below the old station and at the same datum. The control and
channel are practically the same as at the former site. Observers, Florence
Campbell and T. L. Hehir.

DiscHARGE MEASUREMENTS.—Made by wading at ford below gage.

CHANNEL AND CONTROL.—Bed of stream at gage composed of mud and silt. Current
sluggish at gage at low stages. Firm gravel and cobblestones at the ford below
the gage; slightly shifting,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet at 4 p. m.,
June 3-9 (discharge, 211 second-feet); minimum stage recorded, 3.3 feet at 6 p. m.
July 28 to September 12, 20, and 26-30 (discharge, 14 second-feet).

1911-1914: Maximum stage recorded, 6.8 feet, June 1, 8, 4, 5, 6, 1913 (discharge
628 second-feet); minimum stage recorded; 3.3 feet July 28 to September 12, 20,
and 26-30, 1914 (discharge, 14 second-feet).

Winter flow.—Discharge relation seriously affected by ice.

DiveErsioN.—None.

Accuracy.—Results fair.

Discharge measurements of Lodgegrass Creek near Lodgegrass, Mont., during the year
ending Sept. 80, 1914,

[Made by W. A. Lamb.]

. Gage Dis-
Date. height. | charge.
Feet. Sec.-ft.
7. o PP P 3.7 46
JUNB 26 ¢ oottt itee e et e et eea e ra e aem et naaiaenaaaeeaan 4.01 101
F N - T PPN 3.3 15




LITTLE MISSOURI RIVER BASIN. 137

Daily discharge, in second-feet, of Lodgegrass Creek near Lodgegrass, Mont., for the year
. ending Sept. 30, 1914.

Day. Oct, | Nov. | Apr. | May. | June. | July. | Aug. | Sept
29 33 126 126 194 94 14 14
29 33 126 126 194 94 14 14
29 33 126 94 211 78 14 14
29 33 126 94 211 78 14 14
29 32 126 110 211 78 14 14
28 32 8 94 211 63 14 14
28 31 63 94 211 63 14 14
28 31 63 110 211 63 14 14
28 31 78 110 211 63 14 14
28 31 63 110 194 63 14 14
27 30 78 110 177 63 14 14
27 30 50 94 177 94 14 14
27 30 63 94 177 78 14 18
27 30 63 110 160 78 14 18
26 29 63 110 160 63 14 22
26 29 63 110 143 63 14 22
25 29 63 177 143 63 14 22
25 29 63 194 143 63 14 22
25 28 50 194 143 50 14 22
25 28 50 194 143 . 50 14 14
26 27 39 160 126 39 14 30
27 27 50 160 126 39 14 26
28 27 50 180 110 30 14 22

27 50 143 110 30 14 18
29 27 63 143 94 22 14 18
29 26 143 126 126 22 14 14
29 26 143 126 126 22 14 14
30 26 143 143 110 14 14 14
31 25 126 143 110 14 14 14
31 25 126 143 94 14 14 14
;20 (RN P, 94 |....... 14 14 |........

Note.—Daily discharge determined from two fairly well defined rating tables applicable Oct. 1 to Nov,
30 and Apr. 1 to Sept. 30. No gage records Oct. 1 to Mar. 31 (except Oct. 9, 12,19, 26, Nov. 2, 9,16,and
23); discharge interpolated.

Monthly discharge of Lodgegrass Creck near Lodgegrass, Mont., for the year ending Sept.
30,

[Drainage area, 142 square miles.}

Discharge in second-feet. Run-off.
Month, Depth in Accu-
Per . racy.
Meximum. | Minimum. | Mean, | square | incheson | Totalin 4
‘mile e | acre-foet.
g area.

32 25 27.9 0.196 0.23 C.

33 25 29.2 .206 . 1,740 | C.

143 39 £3.8 .59 .66 4 B.

1 94 132 .930 107 8,120 B.

211 94 159 1.12 1.25 9,460 | B.

94 14 53.6 377 .43 3, B.

1 14 14.0 . 11 861 | B.

30 14 17.1 1.20 13 1,020 | B.

LITTLE MISSOURI RIVER NEAR ALZADA, MONT.

LocatioNn.—Near the southwest corner of T. 8 S., R. 60 E., at Walker’s ranch, 2
miles below mouth of Thompson Creek, 300 yards below the site of the pro-
posed diversion dam and 4 miles below Alzada. .

DRrAINAGE AREA.—About 780 square miles.

RECORDS AVAILABLE.—June 18, 1911, to September 30, 1914, at present site; April
30, 1904, to November 30, 1906, at Alzada. Several important tributaries enter
between the stations; records not directly comparable. Observer, John Walker.

Gage.—Overhanging chain gage on right bank. During 1911 a vertical staff 150 feet
farther downstream on left bank. Datum of chain gage 0.08 foot lower than that
of staff gage; principal control points also different.
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DISCHARGE MEASUREMENTS.—At ordinary stages made by wading; at flood stages
from a cable.

CHANNEL AND CoNTROL.—Bed of stream is of gravel; may shift dunng high water;
banks cut 5 to 15 feet in the sandy soil.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.33 feet at 6 p. m.
August 3 (discharge, 2,630 second-feet); minimum stage recorded, 1.87 feet at
5.30 a. m. July 28 (dlscharge 0.1 second-foot).

1911-1914: Maximum stage recorded, 15.3 feet April 6, 1912 (dlscha.rge 4,550
second-feet); minimum stage recorded, 0.4 foot to —0.25 foot July 6 to August 7
and 0.4 to 0.3 foot October 14-18, 1911 (old gage); 1.85 to 1.76 feet September
9-15, 1913 (new gage); discharge 0.

WinTeR FLow.—Discharge relation affected by ice.

Diversions.—None.

Accuracy.—Results excellent.

Discharge measurements of Little Missouri River near Alzada, Mont., during the year
ending Sept. 80, 1914.

{Made by B. E. Jones.]

Dis- e | Dis-
Date.  |height.| charge. Date. | pgiets. | charge.
Sec.-ft.
141
82
49

Daily discharge, in second-feet, of Little Missouri River near Alzada, Mont., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
P 13 4.6 4,2 3.8 4.6 5.4 5.0 225 7
2. 9.5 5.4 4.6 6.2 4.2 3.8 3.4 1,250 9
3 8.0 5.0 4.2 8.0 3.8 3.0 18| 2,400 7
4 7.5 5.0 5.0 5.4 3.4 3.4 1.0| 1,510 7
5 11 5.0 5.4 4.2 3.4 106 .9 99 [

115 5.4 5.4 2.6 3.4 39 .8 38 7
265 5.0 5.0 2.2 3.4 12 .6 31 7
265 5.8 5.0 1.8 2.8 6.2 .5 23 7
71 5.8 5.0 1.4 2.4 3.0 -4 19 5
35 4.2 5.0 1.4 2,2 2.0 .3 15 4
21 4.2 5.8 1.0 5.0 2.4 16 19 4
16 4.2 5.8 10| 16 3.0| 88 19 4
13 4.2 5.8 1.0 24 51 51 16 4
9.0 4.2 5.8 LO| 13 65 34 12 3
7.0 4.6 5.8 .8 7.5 97 9.5 10 3
6.6 5.8 5.8 .8 4.2 65 5.8 10 4
6.2 5.8 58 .8 3.0 34 3.0 10 4
5.0 5.8 5.8 1.0 5.0 16 L6 10 3
4.6 5.8 5.8 1.2 19 - 7.5 1.2 10 3
5.0 5.4 7.0 1.4 9.5 10 .8 9 3
4.6 5.0 7.0 2.6 10 6.2 .6 9 4
3.8 5.0 9.0 3.8 3.4| 88 .5 10 6
4.2 5.0 7.0 7.0 295 72 .4 14 6
4.2 5.0 7.5 58] 295 28 .3 52 6
5.0 5.0 80, 4.6]| 365 9.5 .1 16 4
5.8 5.0 80 4.6 5.0 .1 15 5
5.0 5.0 8.0 5.4 | 106 3.4 .1 13 4
5.0 4.2 8.0 5.4 19 2.6 .1 12 4
5.4 4.2 80 5.0 16 1.6 | 265 7 4
4.6 4.2 8.0 5.4 10 3.0 12,100 7 4
4.2 ... 80 |.cennn.. 80 [..c.c... 1 390 [ )

NotE.—Daily discharge determined as follows: Oct. 1 to July 30, from a rating curve well defined at all
stages; July 31 to Sept. 30, from a rating curve well defined over 200 second- {foet, fairly well defined from 10
to 200 second- {eet, and poorly defined below 10 second-feet.
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Monthly discharge of Little Missouri River near Alzada, Mont., for the year ending

Sept. 30, 1914.
. Discharge in second-feet. Run-off rcou.
Month. (totalin o0
Maximum. | Minimum, | Mean, | 8cre-feet).
265 38|  30.5 1,880 | A.
58 4.2 4,96 205 | A.
8 4.2 6.21 382§ A.
8 .8 3.22 192 { A,
365 22| 494 3,040 [ AL
106 1.6 25.1 1,490 | A,
2,100 .1 128 7,870 | A.
2,400 6 180 11700 | A
9 3 4.9 202 | C.
Wt
9 -
KNIFE RIVER NEAR BRONCHO, N. DAK. ty“‘ “

Location.—In the SE. % sec. 4, T. 142 N,, R. 90 W, at C. D. Smith’s ranch, at former
site of the post office of Bronchoj present post office is about 6 miles from old site.
Spring Creek enters about 15 miles below station and Elm Creek half a mile
above. '

DrAINAGE AREA.—1,260 square miles; drainage area at the present site is practically
the same as at the original site, 2 miles farther downstream, the area at the lower
point being perhaps 5 square miles greater.

RECORDS AVAILABLE.—May 29, 1903, to September 30, 1914.

Gace.—Chain gage on left bank j below observer’s house; datum unchanged
since March 23, 1905, when station was moved from original site, about 2 miles
farther downstream. Observer, C. D. Smith.

DISCHARGE MEASUREMENTS.—At high stages made from car and cable 500 feet below
gage; at low stages by wading.

CHANNEL AND cONTROL,—Practically permanent.

EXTREMES OF DISCHARGE.—Maximuym stage during year, 24.0 feet June 26, deter-
mined by leveling from flood marks (approximate discharge computed from ex:
tension of rating curve, 7,700 second-feet); minimum discharge estimated at 4
second-feet January 28 to March 8. .

1903-1914. Maximum stage recorded, 24.0 feet; June 26, 1914, determined by
leveling from flood marks (approximatp discharge computed from extension of
rating curve, 7,700 second-feet); riverjreported dry September 6-8, 1905; Sep-
tember 18-19, 1908.

WinteR FLow.—Discharge relation affected by ice.

Accuracy.—Results fair. '

Discharge measurements of Knije River near Broncho, N. Dak., during the year ending
Sept. 30, 1914.

— Gage | |Dis- — Gage | Dis-
Date. Made by- height. fmge, Date. Made by- height. | charge.
T
Feet. | Sec.ft, Feet. | Sec.-ft.
Apr. 11} O. Christianson. ....... 4.37 46 Sept. 5 | E. F, Chandler........ 3.69 12.2
Aug. 13 | E. F, Chandler........[ 3.82 13.5
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Daily discharge, in second-feet, of Knife River near Brancho, N. Dak., for the year ending
Sept. 80, 1914. :

Day. Oct. |Nov. |Mar. |Apr. |May. | June. |July. | Aug. | Sept.
9 27 22 9 525 161 19
9 57 17 13 438 103 17
9 57 22 9 177 48 17
9 78 22 13 103 27 17
9 1,170 48 9 103 27 17
9 627 57 13 103 22 13
9 244 117 13 78 17 13
9 244 193 40 78 17 13
9 67 177 227 67 17 13
9 67 161 193 67 17 13
9 57 146 27 67 17 13

13 438 253 33 57 17 13
13 48 244 27 57 17

13 40 131 549 57 17 13
13 40 146 459 40 17 13
13 17 foeennee- 33 103 438 40 17 13
13 17 27 67 78 356 40 17 13
13 13 22 33 48 298 33 17 13
13 13 27 27 57 78 33 17 13
13 13 22 22 33 67 33 17 13
13 13 27 27 48 40 33 17 13
13 13 22 22 33 502 33 17 13
13 13 33 27 40 574 33 17 13
13 13 27 22 27| 1,400 33 27 13
13 13 33 27 27| 3,160 33 33 13
13 13 27 22 22| 17,70 22 36 18
13 13 33 27 22 | 7,000 22 33 13
13 13 27 17 17| 6,400 22 .33 11
13 13 33 22 17 | 3,160 17 24 11
13 13 27 17 13| 2,980 13 22 1
13 |ooeeae.s 33 |eeaenot 17 |oeeennns 40 22 loieeen .

NoTE.—~Water over the gage June 26-28; discharge estimated; see ““ Extremes of discharge.” Dis-
charge relation affected by ice about Nov. 30 to Mar. 16 (no gage records). Discharge estimated Nov. 30,
Mean discharge Mar. 1 to 16 estimated at 7 second-feet. Discharge for other days when gage was read,
computed from a fairly well defined rating curve.

Monthly discharge of Knife River near Broncho, N. Dak., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off |4.0n.
Month. (totalin
- acre-feet), | T3CY
Maximum. | Minimum. | Mean. .
13 9 11.6 712 | B.
17 13 14.2 845 | B.
........................ 17.2 1,060 | D.
1,170 17 1 6,520 | C.
253 13 76.1 4,680 | B,
7,700 9| 1,190 70,900 | C.
525 13 .1 4,960 | B.
161 17 29.3 1,800 | B.
19 11 13.5 803 | C.

Nore.—See footnote to table of daily discharge.

HEART RIVER NEAR RICHARDTON, N. DAK.

LocaTioNn.—In or near sec. 21, T. 188 N., R. 92 W., about 11 miles south of Richardton,
opposite observer’s house, which is a mile below highway bridge at which station
was formerly maintained.

DrAINAGE AREA.—1,250 square miles.

REcORDS AVAILABLE.—May 18, 1908, to September 30, 1914.

Gage.~Overhanging chain gage installed May 81, 1913, opposite observer’s house,
at same site and datum as gage used during 1912, which was destroyed by flood
March 31, 1913. Gage reader, W. F, Church.
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D1scHARGE MEASUREMENTS.—At high stages made from btidge; at ordinary stages
by wading.

CHANNEL AND cONTROL.—Not permanent. !

EXTREMES OF DISCHARGE.—Maximum stage recorded during year (new chain gage),
31.7 feet at 10 a. m. June 29 (discharge, 1,550 second-feet); river reported dry
July 22-27. .

1903-1914: Maximum stage recorded, 25.9 feet (old staff gage) June 10, 1906
(discharge, 8,020 second-feet; river reported dry July 26 to August 11, August
20-23, 1903; September 1-19, 1905; July 22-27, 1914.

WintEr FLow.—Discharge relation affected by ice.

Accuracy.—Results only fair. Measurements of high and medium stages insufficient
to define upper part of rating curve.

Discharge measurements of Heart River near Richardton, N. Ddk., during the year ending
Sept. 30, 1914.

Date. - Made by— oage chgir‘f'e_
Sec.ft.

Apr. 12| O. Christianson®. . ere————— 32
Aug. 12 [ E, F. Chandler 27
Sept. 6 |. 7.2

e Beaver dam below station.

Daily discharge, in second-feet, of Heart River near Richardtén, N. Dak., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June, | July. | Aug.
20 17| 862 390
+20 171 372 320
20 20| 241 138
20 14 | 181 113
20 751 125 91
28 55| 70
32| 19| 4
28 131 0
36 56 60
41 36 50
50 28 41 ...
56 24 36 feeren.--
65 20 32 |eeeennen
96 65 28 |eeceeenl

NorE.—Discharge determined as follows: Oct. 1 to Dec. 6 and Apr. 5 to Sept. 30, from two well-defined
rating curves. Discharge relation affected b%r ice Dec. 7 to Apr. 4 (éagg 1:£‘mrds ﬁra.gmentaggf about one-
T ept. 30,

fourth mile below gage and by beaver dams from about Aug. 6 to Dams repeatedly destroyed
under direction of gage observer, but persistently rebuilt by beavers. Medn discharge Apr. 1-4estimated
at 5second-feet; Aug. 6-31 at 30 second-feet; Sept. 1-30, at 8 second-feet,

' \
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Monthly discharge of Heart River near Richardion, N. Dak., for the year ending Sept.

30, 1914.

Discharge in second-feet. Run-off |,.
Month, (totalin [2o70"
Maximum. | Minimum,. | Mean. | acre-feet). ¥-

[0 7170) 1T 15 6 12,0 7381 C.

. 15,0 893 | C.

@129 7,630 | B.

75.4 4,640 | B.

301 23, B.

134 11,300 | B.

a50.1 3,630 | D.

LX) 4
a Partly estimated. b Estimated.

NoT1E.—See footnote to table of daily discharge.
CANNONBALL RIVER NEAR STEVENSON, N. DAK.

Locatron.—Near south side of sec. 20, T. 133 N., R. 82 W., on the Standing Rock
Indian Reservation, at M. H. Burdick’s house immediately above the ford, about
a mile southeast of the Stevenson schoolhouse and about 5 miles south of Timmer;
about a mile above gage at old Stevenson station, at which observations are
occasionally made.

DRAINAGE AREA.—3,650 square miles.!

REecorps aAvatnABLE.—June 10, 1903, to November 30, 1908; August 9, 1911, to Sep-
tember 30, 1914.

GaGe.—Chain gage on projecting cantilever timber on west side of river. Gage
reader, Mrs. M. H. Burdick. )

DiscHARGE MEASUREMENTS.—At low and medium stages made by wading at ford
15 rods below gage or at the riffle 55 rods below; at high stages measurements may
be made by use of car and cable at old Stevenson station, about a mile down-
stream. Discharge practically the same at the two points, except that a small
draw, which enters midway between the gage and the cable on the north side
carries a small flow for a few hours after a rain.

CHANNEL AND CONTROL.—Bed of stream composed of gravel and stones; in places
covered with silt to the depth of a foot. During floods the silt may be washed
away and later redeposited in places. At the rapids 600 feet below the gage the
bed is of clean gravel and stones.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 19.8 feet at 8 p. m.,
June 27 (discharge, 5,160 second-feet); river reported dry October 19-24, Novem-
ber 9-12, 18-19, and December 18-19, 26-31.

1903-1908 and 1911-1914: Maximum stage recorded, 21.0 feet April 2, 1912
(discharge, 6,360 second-feet); river reported dry August 12-15, September 10-11,
1904; September 29 to October 15, 1905; October 22, October 25 to November
24, 1906; September 2, 3, 10, 17, 18, November 24, 1907; August 27-28, September
13-16, 21-23, October 3-6, 11-12, 31, November 3-7, 10~14, 1908; Octgber 19-24,
November 9-12, 18-19, December 18-19, 26-31, 1913.

WinTer FLow.—Discharge relation affected by ice.

Accuracy.—Results only fair.

Discharge measurements of Cannonball River near Stevenson, N. Dak., during the year
ending Sept. 30, 1914.

Date. Made by— page ch];f%'e. Date. Made by— h‘gigi‘;. ch‘;ge.
. Feet. | Sec.ft. 1 Feet. | Sec.ft.

Apr. 9| O. Christianson........ 13.01 49 || Aug. 10 | E. F. Chandler......... 13.07 37
June 26 | E. F. Chandler........ 17.08 1,760 || Sept. 7|..... do. ..o 12.78 12.9

1 Revised since publication of Water-Supply Paper 356 in 1915,
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Daily discharge, in second-feet, of Cannonball River near Stevenson, N. Dak., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
1 4 3 83 70 83 | 1,030 %0 28
1 4 2 137 47 70 718 52 28
1 3 1 97 12 97 612 47 20
1 2 1 70 32 28 545 42 20
2 2 1 47 590 203 380 32 14
4 2 1 70 310 [+ 260 380 47 20
7 1 2 64 146 276 293 2 14
7 1 1 32 97 215 202 42 14
12 .4 2 37 70 166 120 37 17
7 Ri 1 64 52 420 104 2 9
4 .4 2 32 76 142 128 37 1
3 .7 2 37 146 32 120 37 9
2 1 1 37 64 660 112 32 87
2 1 3 70 581 2,140 90 28 37
2 1 2 83 47| 1,130 76 28 112
1 1 1 97 37 768 76 20 ¢
1 1 1 90 47 310 83 17 156
1 .4 .4 70 2 %g 76 28 70
7 4 4 97 37 76 58 37

4 ) S OO 148 37 215 70 70 28
,
.4 1 32 850 64 58 20
.4 1 37| 3,260 52 47 14
.3 1 28 | 1,940 47 64 14
3101 32 718 42 52 14
1 2 37 568 37 37 11
3 2 47} 1,180 - 32 2 9
19 3 58 | 4,680 24 28 5
18 1 70 | 4,440 17 28 2
12 1 137 | 2,820 718 24 2
7 2 83| 1,310 260 20 2
I R 97 |eeetnn.. 137 20 |eaeencns

NoTE.—Discharge determined from two fairly well defined rating curves applicable Oct. 1 to Dec, 20
and Mar. 2 to Sept. 30. Discharge Oct. 31 estimated at 5 second-feet.
Discharge relation affected by ice about Dec. 19 to Mar 31; observer reported river frozen Dec. 19 and
“frozen to bottom’’ Feb, 14; “water over ice’’ Mar. 3, 12, and 31; and ‘““ice gone’’ Alpr. 4,
NZ% gg,.ge h(g ht retlaord available Oct. 31; Dec. 20, 22-25, 28, 31; Jan. 1-3, 5, 7, 9, 12, 14, 16, 18-30; Feb. 1-13,
, 38; an . 1.

Monthly discharge of Cannonball River near Stevenson, N. Dak., for the year ending
Sept. 80, 1914.

i -feet.
Discharge in second-feet Run-off o
«  Month, (totalin |20
Maximum. | Minimum. | Mean. acre-feet).

19 0.3 4,08 251 | C

4 .3 1.43 85 | C

276 32 83.7 4,980 | C

590 28 87.3 5,370 | C
4,680 937 58,700 | B
1,030 17 217 13,300 | B

90 ) 40.3 2,480 | A

37 2 25.6 1,620 | B

Norte.—8ee footnote to table of daily discharge.
NORTH BRANCH OF GRAND RIVER AT HALEY, N. DAK.

LocATion.—Near the northeast corner of sec. 36, T. 129 N., R. 100 W., about 20 rods
south of the post office at Haley.

DrAINAGE AREA.—500 square miles.

Recorps avamaAsrLe.—May 17, 1908, to September 30, 1914.

GacE.—Gage heights obtained by measuring distance from bench mark to water sur-
face by means of a metallic tape weighted at the end. Observer, H. N. Lungwitz.
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DISCHARGE MEASUREMENTS. —Made from highway bridge at gage.

CHANNEL AND coNTROL.—Bed of stream composed of gravel and silt.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.45 feet, at 7.50
p. m., June 21 (discharge, 5,060 second-feet, from discharge measurement); river
reported dry October 1 to November 8 and May 25 to June 13.

1908-1914; Maximum stage recorded, 9.85 feet, at 12 m., March 31, 1913 (dis-
charge, 5,810 second-feet, from discharge measurement); river reported dry
August 9-15, 1908; October 1 to November 8, 1913; May 25 to June 13, 1914.
Datum unchanged ; difference in discharge relation is due to shifting channel and
changing stage.

WinTER FLOW.—Discharge relation affected by ice.

Accuracy.—Results fair except for low stages, when the percentage of error is very
large.

Dicharge measurements of North Branch of Grand River at Haley, N. Dak., duving the

year ending Sept. 30, 1914.

- Gage Dis- Gage | Dis-
Date. Made by height. | charge. || Date: Made by— height. | charge.
eet. | Sec.ft. eet, | Sec.
Feet. | Sec.ft Feet, | Sec.ft
Apr. 3 6.95 401 || June 21 10.52 | 5,
3 5.20 367 21 11.35 ] 5,060
3 5.95 465 22 9.90 | 2,360
3 5.45 663 22 6.80 | 1,110
4 3.7 279 22 6.10 6
4 4.15 304 || Aug. 9 1.29 3.4
5 2.85 128

Daily discharge, in second-feet, of North Branch of Grand River at Heley, N. Dak., for
the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | Jume. | July. | Aug. | Sept.
0.3 0.3 1........ 39 1.3 0.0| 39 156 3.9
.3 3 180 1.3 0| 30 144 3.9
.3 3. 530 1.3 0| 26 132 3.9
.3 3 292 1.3 0| 16 108 3.9
.3 3 ‘ ........ 96 1.3 0] 11 8 3.9
.3 3. 66 1.3 0] 1 55 3.9
.3 3| 39 1.3 0] 1 22 3.9
.3 3l [ 13 1.3 .0 9 11 3.9
3 IO I 79 L3 o 7 5 3.9
B leeieeaenns ‘ 7 1.3 .0 7 5 3.9
.3 s 1.3 0] 7 5 3.9
.3 ©3.3 1.3 .0 6 3.3 3.9
.3 2.2 1.3 .3 5 3.3 3.9
.3 1.3 1.3 6 5 2.2 3.9
3. 1.3 1.3 39 5 2.2 3.9
3 I 39 1.3 13| 55 3.3 2.2 3.9
3 .. 49 1.3 L3 16 3.3 2.2. 2.2
3. 49 L3 1.3 7 3.3 2.2 2.2
LN IO 11 1.3 5 4 3.3 | 310 2.2
L I 5 1.3 3.3 3.3 3.3 | 138 2.2
- I 2.2 1.3 2.2 (1,350 3.3] 9 2.2
Bt 3.3 13 2.2 {1,940 2.2 T2 2.2
3 7, L3 17324 2.2 60 2.2
B 11 1.3 1.3 168 2.2 44 2.2
3| 11 13 5| 108 2.2 30 2.2
3 .. 11 1.3 51 60 2.2 13 2.2
LN I 1 13 2| 49 2.2 7 2.2
3| 1 13 2| 49 2.2 6 2.2
3|, 11 1.3 2| 44 138 5 2.2
I3 I 11 1.3 0| 39 213 5 2.2
3| m ... N1 162 5 feeeinann

NoTE. —stcharge Oct. 1to Nov. 8, computed from a rating curve fairly well défined at the prevailing
stage; Mar. 14 to Sept. 30, computed trom a fairly well defined rating curve; see < Accuracy.” = Observer
gpﬁratredlgs follows: Nov. 8, river frozen; Mar. 14, ice running; Apr 1,ice gone. No gagerecords Nov. 9

.
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Monihly discharge of Notth Branch of Grand River at Haley, N. Dak., for the year ending
Sept. 30, 1914.

Discharge in second-feet,
Run-off 1,...
Month. (tota.l in racy.
Maximum. | Minimum. | Mean. | 8cre-feet).
0.3 0.30 18 | (a)
.3 .30 18
22| 181 66 | (o)
13| a5 2,500 | B.
] 1.32 81| (@
.0 142 8,450 .
22| 24.0 1480 | B
22| 191 3020 | B.
22 3.11 185 | (@)

a See “ Accuracy”’ in station description.
b Mean for the day. Maximum discharge, about 5,000 second-feet.

GRAND.-RIVER NEAR WAKPALA, 8. DAK.

LocatioNn.—In the SW. }sec. 9, T. 19 N, R. 29 E., at new steel highway bridge, 4
miles south of Wakpala, a station on Chicago, Milwaukee & St. Paul Railway.

DRAINAGE AREA.—B,410 square miles.

RECORDS AVAILABLE.—September 9, 1911, to September 30, 1914.

Gace.—Standard chain gage on foot guardrail at downstream side of highway bridge.
Observers, George Baine and James Soft.

DiscHARGE MEASUREMENTS.—Made from highway bridge; at very low stages measure-
ments may be made by wading at the ford, 40 rods below the bridge.

CHANNEL AND cONTROL.—Bed composed of soft silt or quicksand; shifting.

EXTREMES OF DISCHARGE.—Maxinium stage recorded during year, 12.3 feet at 9.20
a. m. June 15-16 (discharge, 3,950 second-feet); river reported dry October 1-4.

1911-1914: Maximum stage recorded, 12.3 feet June 15-16, 1914 (discharge,
8,950 second-feet); river reported dry October 1-4, 1913.
~ Accuracy.—Results fair.

Discharge measurements of Grand Rwer near Wakpala, S. Dak., during the year ending
Sept. 80, 1914.

Dis- -
Date. Mado by— 1orke | s || Date. Made by— e, | o
Feet. | Secft. ||- Feet. | Sec.-t.
Nov. 1| O.Christianson........ a270 13 || June 24 | E. F. Chandler......... 11.07 | 3,170
Apr. 81..... do..coo 5.82 622 || Aug. 7|..... L T 4.81 190
June E. F.Chandler...._.... 7.49| 1,650 || Sept. 8 |..... L O 3.99 51

24 |-.... L4 Y 9.98 2,890
a Ice present at gage.

1 Revised since last report was issued, in 1915,
43175°—wsp 386—17——10
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Daily discharge, tn second-feet, of Grand River near Wakpala, 8. Dak., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Apr. { May. | June. | July. | Aug. | Sept.
20 8 1,300 1,300 140
15 195 | 950 1,200 130
1n 195] 310 1,200 120
11 290 72 450 86
33 310 |2 390 310 50
270 450 | 700 195 a38
550 355 | 650 120 26
1,150 195 | 550 60 60
950 102 | 400 a 73 33
700 60| 400 86 a30
120 60| 377 86 26
165 165 | 195 79 41
180 195 | 102 60 26
270 | 3,500 94 411 - . 26
20| 3,950 26 2 17
140 | 3,950 | 17 a2 15
140 | 3,300 | 13 20 1
86! 2,800 1 17 622
120 | 2,450 5 165 33
102 | 1,900 355 50
60 1,900 6 800 60
20| 1,80 ) 950 a72
1| 520! 5 800 72
6| 8,250 5 750 45
6| 2,450 5 600 41
81 2,200 3 a 500 26
8] 2,050 3 400 26
a8 2,150 2 a320 a2
8| 2,120 1.7 230 2
. 10| 1,350 1.5 230 a18
212 [} R 1,300 165 {eeuenens

o Estimated or interpolated; gage not read.

NoTE.~Discharge determined from two well-defined rating curves applicable Oct. 1-31 and Aypr. 8 to
Sept. 30. Discharge relation affected by ice about Nov. 1 to Apr. 7. No gage records Nov. 2 to Mar. 31.

Monthly discharge of Grand River near Wakpala, S. Dak., for the year ending Sept. 30,
1914.

s -feet.
Discharge in second: Runoff |, oon.
Month, (totalin 10
Maximum. | Minimum. | Mean, | 8cre-feet).
110 0.1 2.3 1,40]| C.
650 11 169 10,100 | D.
1,150 [} 175 10,800 | B.
3,950 8 | 1,510 89,800 | B.
1,300 15| 255 15,700 | B.
1,300 17 375 23,100 | B.
140 1 46.1 2,740 | C.

NorE.—See footnote to table of daily discharge.

CHEYENNE RIVER NEAR CASCADE SPRINGS, 8. DAK.

LocarioN.—In sec. 9, T. 9 S., R. 5 E., a mile above the dam site of the proposed
Angostura irrigation project, and about 5 miles south of Cascade Springs; 24 miles
below Cascade Creek, the nearest tributary.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 11 to 30, 1914. A station was maintained at Edge-
mont June 19, 1903, to November 30, 1906, but the flow is not directly comparable
with that at this station as a number of small tributaries intervene,
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GaGE.—TFriez water-stage recorder. Observer, Fted Noerenberg.

DiscHARGE MEASUREMENTS.—Made from cable during high water and by wading
at low stages. (See Pl III, B.)

CHANNEL AND CONTROL.—Data too meager to determine.

WinTEr FLOW.—The spring water from Cascade Creek is said to prevent formation
of ice except for brief periods.

Diversions.—Permits granted for diversions above this station of 93.4 second-feet
from Cheyenne River and of 43.38 second-feet from Cascade Springs.

Accuracy.—Conditions favorable for accurate results; base data apparently excellent.

CoorPERATION.—Station maintained in cooperation with the State engineer, who
was making a wading measurement when the photograph reproduced in Plate ITI,
B, was taken.

Discharge measurements of Cheyenne River near Cascade Springs, S. Dak., during the
year ending Sept. 80, 1914.

Date. Made by— height. chI;isg'e.
Feet. Sec.-ft.
Sept. 11 1.28 51
12 .17 42
18 |..... 1.00 28

Daily discharge, in second-feet of Cheyenne River near Cascade Springs, S. Dak., for the
year ending Sept. 30, 1914.

Day. Sept. Day. Sept. Day. Sept. Day. Sept.
29 28
29 28
28 27
27 27
27 27

NortE,—Discharge determined from a well-defined rating curve. No ga?a records Sept. 13-17, 19, and
26; discharge interpolated. Mean discharge, September 11-30, 32.0 second-f.ot (1,270 acre-feet).

CHEYENNE RIVER NEAR WASTA, 8. DAK.

Location.—In sec. 2, T. 1 N., R. 14 E., at the highway bridge 3 miles east of Wasta.
(See PL III, A.) Nearest tributary, a small stream entering from the south a
short distance upstream.

DrAaINAGE AREA.—Not measured.

REecorps AVAILABLE.—July 30 to September 30, 1914.

Gage.—Chain gage fastened to bridge; read morning and evening.

DISCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Shifting.

WinteER FLow.—Channel freezes over and observations are temporarily discontinued.

Drversions.—Permits granted for diversion of 484.62 second-feet for irrigation from
Cheyenne River and its tributaries between the Cascade Springs and Wasta
stations and of 1,277 second-feet for power from tributaries. Below the Wasta
station permits have been granted for diversions of 207 second-feet for irrigation
from the Cheyenne and its tributaries.

CooreraTION.—Station maintained in cooperation with the State engineer.

No estimates of discharge because of insufficient measurements and shifting control.
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Discharge measurements of Cheyertne River near Wasta, 8. Dak., during the year ending
Sept. 30, 1914.

D
Date. Made by— hgzﬁ cha?g'e.

Feet. Sec.ft.

July 16 | Follansbee and DerT. . ......ooieiieiieei i aaaeaaaaeaaasmaaaaanann . 113
Derrand QUEINNeY. ..ottt iietii et eaaaaans 2.47 730
Sept. 8|..... [ TP 1.71 170

13
(=]

Daily gage height, in feet, of Cheyenne River near Wasta, 8. Dak., for the year ending
Sept. 30, 1914.

[R. B. Keller, observer.]

Day. July.| Aug.| Sept. Day. July.| Aug. | Sept. Day. July.| Aug. | Sept.
1.50 3.50 | 1.49 1.30
1.56 2.03| 1.4 1.30
1.82 1.82( 2.32 1.28
1.47 1.75 | 1.94 1.28
1.38 1.74 | 1.86 1.28
1.43 1L.73| 1.60 1.28
1. 56 2,16 | 1.32 1.28
1.69 1.86 | 1.28 1.26
1.63 1.88 | 1.30 1.26
1.56 1.55 | 1.30 1.26

BELLE FOURCHE RIVER NEAR BELLE FOURCHE, 8. DAEK.

LocatioNn.—In sec. 2, T. 8 N., R. 2 E., at the diversion dam of the Belle Fourche
irrigation project, 13 miles below Belle Fourche.

DrAINAGE AREA.—4,270 square miles.

REecorDpS AvAmLABLE.—May 10 to November 30, 1906; January 1, 1912, to September
30, 1914. Records of flow which did not account for certain diverted water
returned to river below station were obtained in 1910 and 1911, but have not been
published, May 26, 1903, to June 23, 1906, a station was maintained at the west
outskirts of Belle Fourche. Records at this point are not directly comparable
with those at this station as Redwater River enters between the two stations

Gace.—Inclined staff 100 feet from the crest of the diversion dam, and a gage in
the canal. See * Computation of discharge.”

CoMPUTATION OF DISCHARGE.—The following information was supplied by the
United States Reclamation Service:

The records of daily discharge represent the entire flow of the river at the
diversion dam and have been corrected for such quantities as were diverted
through Inlet canal and such as passed through the sluice gates. The diversion
dam acts as a weir; the crest is 400 feet long; the gage is located about 100
feet from the crest and is read twice daily. Careful discharge measurements
were made in the river above and below the dam before the coefficient was .
established, and the discharge rating table as originally computed has not been
changed. The amount diverted is determined at a gaging station maintained on
Inlet canal, and the discharge rating curve is checked by frequent discharge
measurements. The sluice gates are seldom used, and the flow through them
is estimated.

Diversions.—In that part of the drainage area in Wyoming there were prior to July 1,
1914, adjudicated diversions of 25 second-feet from Belle Fourche River and 237
second-feet from tributaries. In South Dakota there are authorized diversions of
102 second-feet from Belle Fourche River and approximately 2,500 second-feet
from tributaries. Below the station there are authorized diversions of 3,102
second-feet from Belle Fourche River.
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Accuracy.—The United States Reclamation Service considers the records as of a
fair to good degree of accuracy.

CooreraTION.—Station maintained and records furnished by United States Reélama,-l

tion Service.

Daily discharge, in second-feet, of Belle Fourche River near Belle Fourche, 8. Dak., for the
year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2451 330 330 330 205 329| 346 72| 1,100 197
2451 - 330| 330| 400| 312| 329| 312 7213,750 197
2451 330| 330| 400} 365| 329 312 72 | 4,930 197
245 330 330 400 365 329 312 721 1,970 99
245| 330 330 400| 346| 329 1,010 721 179 197
2451 330 330| 4007 346 329 831 721 653 197
245 330 330 330 346 329 479 72 518 197
2451 3304 330| 3307 205{ 295| 365 531 322 197
245 330 330 330 295 295 295 53 279 197
245 | 330 330 344 205| 295| 246 53 340 197
245| 330} 330 362| 205| 387 246 | 305 200 197
2451 330 330 362 205( 413| 246 192| 262 197
2451 3301 330 362| 295| 346 596 71 197 197
2451 330 33| 321 228 1 321 1,350 89 181 197
245| 330f 330 279( 228| 205 312 140 153 197
2451 330| 365f 279| 2281 517| 312 140 153 197
2451 330 | 400} 205( 228| 479 197 72 127 197
245| 330 400 205) 262| 793 197 53 127 197
245 330 330 295 262 518 167 53 127 197
2451 330{ 330| 205| 262 479 167 37| "1 197
245 330 330 262 262 479 167 2 153 200
245] 3301 330| 262 295] 479 154 72 167 400
245 330 330 279 295 479 140 72 556 400
245 330{ 330{ 205| 295(1,180( 116 721 365 400
245| 330) 330 295 295 56 116 72) 295 400
245 | 330 330 205 295( 756 72 0 279 400
2451 330 330| 295 148 854 72 0| 219 400
2451 330 330 295 165 556 72 0 279 330
245 330 |....... 295 329 479 72 0 279 260
245 | 330 (....... 295 329 346 721,030 { 197 260
245 | 330 |....... 295 |....... 346 1...._.. 556 197 |.......

Note.—Records show the combined flow of river and canal at the diversion dam.

Monthly discharge of Belle Fourche River near Belle Fourche, S. Dak., for the year ending
Sept. 30, 1914.

isch: in second-feet.
Discharge £ Run.off
Month. (totaln}
Maximum. | Minimum, | Mean. | 8cré-feet).
512 245 355 21,800
275 245 267 15,900
245 245 245 15,100
330 330 330 , 300
400 30 36 18,700
400 262 322 19,800
365 148 285 17,000
1,180 295 466 28,700
1,350 72 312 18, 600
1,030 0 121 7,440
4,930 127 624 38,400
99 43 14, 500
4,930 0 326 236,000

Nore.—Monthly discharge computed by engineers of the United States Geological Survey.

)
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WHITE RIVER NEAR INTERIOR, 8. DAK.

LocarioN.—Near the southwest corner of sec. 7, T. 4 8., R. 18 E., at steel highway
bridge on the Pine Ridge Indian Reservation, where the boundary line between
Stanley and Pennington counties intersects White River, 3 miles southwest of
Interior, a station on Chicago, Milwaukee & St. Paul Railway.

DRrAINAGE AREA.—4,090 square miles. The area above present site is about 15
square miles less than that above the station maintained 1904-1906.

RECORDS AVAILABLE.—August 24, 1911, to September 30, 1914. June 24, 1904, to
November 30, 1906, at old station near the southwest corner of sec. 10, T. 4 8.,
R. 18 E. (records given in following tables).

GAGE.—A vertical rod attached to lower side of first pier (nearest the shore) at left
end of bridge, installed August 31, 1911, and supposed to read the same as tem-
porary rod gage placed August 24 on a tree on left bank at turn of river near
southwest corner of the NW. 1 sec. 17. Gages used at this station 1904-1906 are
described in Water-Supply Papers 130, page 181; 172, page 166; 208, page 135.
Observers, G. L. Johnson and George Carlbom.

Di1scHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND cONTROL.—Control probably changes gradually. Bed composed of
sand and some quicksand; left bank steep and clean; right bank gently sloping
and clean; current medium. At low stages all the water may pass under one
span (67-foot) of bridge; at highest stage water passes under two 67-foot spans
and 120 feet of trestle approach, but probably two-thirds of the flow passes under
the two spans.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.8 feet at 8.30
p. m. June 30 (discharge, 2,630 second-feet); river reported dry July 13-15, 19-29,
and September 26-30.

1904-1906 and 1911-1914: Maximum stage recorded, 15.1 feet July 4, 1905
(discharge, 14,900 second-feet); river reported dry Augusta 27-28, 1905, and
July 13-15, 19-29, September 26-30, 1914.

WINTER PLOW.—Discharge relation affected by ice.

Accuracy.—Results fair. See footnote to table of daily discharge relative to period
June 24, 1904, to November 30, 1906.

Discharge measurements of White River near Interior, S. Dak., during the year ending
Sept. 30, 1914.

Date. Made by— hsiget. ch]g,g.e.
Feet. Sec.ft.

Oct. 28 | O, ChriStianson. ... ..ovieeiueneemeniiiieiiiiiiiiiiiiiie e ecreennenenanaans @3.50 6.2
Apr. 5 |..... L [ PPN 3.76 61
Aug. 3| E.F.Chandler.......uienniiiieeereaceannoscsannsancennocosccesarosnnnnss 3.99 102
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Daily discharge, in second-feet, of White River near Interior, S. Dak., for the year ending
Sept. 30, 1914, o

Day Oct. | Nov. | Dec Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20 55 651 105 657 657 23
20 54 595 99 300 690 33
20 54 537 256 188 485 129
20 52 272 280 90 365 42

170 52 264 235 19 260 27
248 52 205 188 33 105 26
240 47 188 120 26 42 25
135 47 142 222 16 18 21
53 45 105 95 12 7 16
55 45 73 212 10 5 14
53 42 226 102 9 850 13
33 42 657 240 3 160 18
48 42 300 120 0 205 163
35 42 248 75 0 42 188
33 42 198 222 0 410 75
33 42 jiN! 152 260 170 23
33 99 210 152 71 17
32 135 75 108 65 32 14
32 765 81 0 18 9
32 55 613 135 0 10
32 15 212 387 0 26 5
32 12 264 188 0 765 5
32 63 240 105 0 410 4
33 613 177 52 0 90 4
33 142 42 0 33 4
33 807 11 35 0 25 0
20 1,270 280 28 0 24 0
19 1,370 260 450 0 20 0
20 868 188 565 0 19 ]
20 816 135] 1,950 20 18 0
19} ceeni]enneeesd BB ennn.... 105 |oeueennn 188 17 |eeneene

Note.~Daily discharge determined from a fairly well defined rating curve except as follows: Oct. 27 to
Nov. 4 and Dec. 3-15 (d go relation affected by ice) from gage-height and temperature records; mean
discharge Dec. 16-31 (discharge relation affected by ice) estimated at 14 second-feet; Mar, 1-3 (discharge
relation affected b%\;%) estimated at 270 second-feet. Observer reported river frozen solid Feb. 6 and ice
breaking Mar, 3. ater standing in pools July 13-15, 19-29, and Sept. 26-30 (no gage records). Gage not
read Dec. 14-18, 21-31, Jan, 1, 2, 49, 11-16, 18-23, 25-30, Feb. 113, 15-20, 22-27.

l&pparent discrepancies be n measured discharge as given in the table of discharge measuremen!

ts
and mean discharge for the same day as %wen above are due for the most part to the “flashiness’ of the
stream. The river was falling rapidly wi

en the discharge measurement was made on Aug. 3.

Monthly discharge of White River near Interior, S. Dak., for the year ending Sept. 30,
1914.

Discharge in second-feet.
Month. - (total in %;g';‘
Maximum. | Minimum. | Mean. acre-feet).

a Partly estimated. See footnote to table of daily discharge.
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Discharge measurements of White River near Interior, S. Dak., from 1904-1906; 1912-13.

Gage Dis- Gage | Dis- .
Date. Made by— heigﬁ_,, charge, || Date Made by— height,a| charge.
1904. Feet. | Sec.ft. 1906. Feet. | Sec.ft.
June 24 | F. M. Madden..........] 1.90 79 Apr. 4| John E. Stewart.......] 2.70 335
Aug. 11 do - 1. 55 9.5 ay 24 do 2. 58 192
Sept. 21 1.55 4.7 || Aug. 30 3.29| 483
1905. 1912,
May 24 1.80 88 June 28 | E. F. Chandler......... b1.68 27.6
- June 29 3.08 479
Aug, 31 2.03 88 1913,
Apr. 6| W. B. Stevenson.......| c6,12 | 2,130
June 14]..... (1 1 S @) 1, 650
a Referred to datum of at old station ¢ (age at new station read 6.42 feet.
b (age at new station read 3.32 feet d Gage at new station read 6.27 feet.

Daily discharge, in second-feet, of White River near Interior, S. Dak., for the period
June 24, 1904, to Nov. 30, 1906.

Old station.
Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.

1. 128 3 10
2 128 | 141 10
3 268 | 238 10
4 102 89 10
5. 102 50 10
6. 209 14 6
7. 154 6 6
8.. 102 3 10
9.. 50 L8 10
10. 154 1.4 10
11.. 50 1.0 21
12.. 28 .8 10
13.. 28 .5 10
14. 28 1.0 10
15 e ciiiaiaaaas 50 181 10
28| 128 |........

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

386 70| 3,020 89
830 | 6, 1,440 63
1,740 | 12,700 | 1,040 63
1,060 | 14, 870 154
1413180 | 525 14
89| 2,210 405 115
1, 333 63

39

50

50

39 1, 128 .50
89| 1,470 | 1,540 50
39| 1,060 | 1,500 50
15| ‘83 1,040 50
465 | 1,080 50

465| 45| 802 50
1,000] 351 815 50
16,50 | 25| 765 50
290 | 23| 765 50
2950 | 92| 52 50
1,670 |  425| 405 50
1,540 | 1,540 | 268 50
1340] 502|200 50
1,220 505 154 50
1110 38| 154 50
1,060 | 351) 128 28
60| 3167 128 28
660 | 1,060 128 28
980 | 3,180 | 128 14
925 | 3,180 | 128 14




WHITE RIVER BASIN. 158

Daily discharge, in second-feet, of White River near Interior, S. Dak., for the period
June 24, 1904, to Now. 30, 1906—Continued.

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

28 115 640 | .2 305 76 300
28 223 |- 640 | 2,470 640 76 181 195
50 89 |. 547 | 1,510 316 50 76 195
50 89 |. 316 0 316 50 154 141
50 89 284 | 1,080 253 50 128 115
50 89 253 333 253 268 102 89
50 89 .. 223 284 102 102 89
50 89 |. 195 102 350 76 128
50 89 |.. 141 102 253 50 128 141
50 89 141 50 195 50 128 141
63 89 141 14 141 14 102 115
63 89 386 14 141 6 102 115
63 89 350 14 115 76 898
76 89 253 765 115 870 76 465
76 89 223 405 89 570 76 386
76 89 268 195 102 195 300 28 465
63 89 268 223 102 740 102 14 386
50 89 268 253 102 592 102 14 386
76 89 268 223 102 547 76 952
154 89 268 223 102 425 76| 3,410 1,280
128 89 268 223 102 " 850 50 | 3,070 952
128 89 268 253 128 223 50 | 1,700 386
128 89 268 253 445 168 50 y 316
102 8 | 1,840 350 181 168 14 445 316
102 89 | 4,740 740 268 115 6 368 592
102 89| 3,180 505 570 790 6 925 1,540
102 15| 2,560 253 268 386 | 1,200 715
128 141 | 2,210 405 168 368 715 547
128 141 | 2,470 350 [ 1,380 115 300 465
128 141 765 115 238 268 168
102 feuee.... 815 {oeennnnn 570 |eenne-ne 28 268 |oceen...
Day Oct. | Nov. Day Oct Nov. Day. Oct. Nov.
1906.
| 168 238 842 102
2. 141 209 640 102
3. 168 154 386 - 102
4. 195 102 386 102
5. 195 102 351 102
6 195 102 284 102
. 105 102 253 102
8. 168 102 195 102
9. 168 . 102 195 128
10... 141 102 168 128
195 |oeeennnn

Norte.—Discharge determined by Stout’s method for shifting channels. The standard rating curve was
determined from 9 discharge measurements made at the station during 1904, 1905, and 1906, and 2 meas-
urements made at the new station, 4 miles upstream, in 1913, and referred to datum of iage at old station:
the rating curve is not well defined. The changes made in gage heights before using the rating table did
not exceed 0.25 foot in any month, and in most months were relatively small. The results thus obtained
are gggﬁar;ntly fair, but as they are subject to some uncertainty, particularly at low stages, because of
the g channel and controt, the results should be used with dus caution.
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Monthly discharge of White River near Interior, S. Dak., for the period June 24, 1904, to
Nov. 30, 1906.

Discharge in second-feet.
Run-off
Month. (totalin
Maximum. | Minimum.| Mean. | 8crefeet).
1904.
JUNB 24-30. e vemetiiiiieet it cea e 76 28 56.7 787
ULy et et i 1,040 28 218 13,400
August 238 5 39.7 2,440
2,520 6 161 9,580
154 6 26.9 1,650
63 3 28,9 1,720
425 154 333 8,590
1,440 102 321 19,100
3,840 63 608 37,400
16,500 3 | 1,320 600
14,900 223 | 20150 132,000
31020 i 617 37,900
154 14 56.3 3,350
154 28 80.5 4,950
89 100 5,

4,740 1,060 44,100
41 328 19,500
2,470 14 501 30, 800
89 302 18,000
,200 3 170 10,500
3)410 14 508 31,200
1 89 33 25,800
[87270) 1T O U 1,470 141 206 18,200
November. e 238 102 119 7,080

NoTE.—See footnote to table of daily discharge.

WHITE RIVER NEAR WESTOVER, S. DAK.

Locarion.—In sec. 33, T. 3 8., R. 29 E., on the Rosebud Indian Reservation, at
steel highway bridge near Westover, about 12 miles south and slightly east of
Murdo, a station on the Chicago, Milwaukee & St. Paul Railway; about 2 miles
below entrance of Little White River and about 40 rods above site of original
station established in 1911.

DRAINAGE AREA.—T,850 square miles.

RECORDS AVAILABLE.—August 25, 1911, to September 30, 1914,

Gage.—Standard chain gage on steel highway bridge; gage reader, J. E. Rawhauser.
Zero of gage 2 feet higher than that of original gage. August 18, 1913, a staff
gage reading same as chain gage was fastened to downstream face of left abutment
of bridge.

DISCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND coNTrROL.—Composed of sand and silt; likely to scour and fill at flood
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.6 feet May 4
(discharge 3,630 second-feet); minimum stage recorded, 6.7 feet July 26-31
(discharge, 26 second-feet).

1911-1914: Maximum stage recorded, 11.59 feet August 25, 1911 (discharge,
7,370 second-feet, from discharge measurement); minimum stage recorded, 5.3
November 11, 1912 (discharge, 4 second-feet).

Open-season records; flow may have been lower at times in winter months.

WiNTER vLow.—Discharge relation affected by ice.

Accuraoy.—Results apparently only fair.
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N

Discharge measurements of White River near Westover, S. Dak., during the year ending
Sept. 80, 1914.

»

Date. Made by— nerghs. | charge. | D3 Medeby—- |08 | D
Feet. | Secft. Feet. | Sec.t.

Oct. 30 | O. Christianson. . 6,96 82 || Aug. 6| E. F. Chandler......... 8.03 631
Apr. 6[..... [ 14 S 7.30 258 1| Sept. 10 |..... [0 R 7.16 103

Daily discharge, in second-feet, of White River near Westover, S. Dak., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
193 166 |........ 290 | 2,010 600 100 39 5
193 166 |........ 290 | 1,810 600 | 1,810 600 510
193 166 |........ 290 | 1,440 600 | 1,440 | 1,440 430
193 166 |........ 290 | 3,630 600 600 | 1,440 300
166 166 |........ 2004 2, 600 600 600 205
166 166 |........ 290 | 2,220 | 1,810 430 205
193 166 | 2,980 375 | 2,010 | 1,270 430 300 165
430 166 | 2,290 430 600 | 1,270 300 130 130
375 166 | 2,290 570 600 { 1,110 165 75 75
254 141 | 2,550 655 820 600 75 75 115
193 141 | 2,290 570 820 600 75 75 100
193 141 ] 1,80 570 960 600 300 75 100
193 141 | 2,080 500 | 2,010 600 205 | 1,620 100
193 141 | 1,880 495 | 2,010 600 205 | 1,440 100
193 141 | 1,700 3301 1,620 600 130 600 100
193 141} 1,700 330 | 1,440 600 130 300 100
166 141 | 1,530 254 | 1,440 600 75 300 130
166 141 1 1,530 254 | 1,270 510 75 300 130
166 141 | 1,530 254 820 360 75 300 130
166 166 | 1,380 254 600 360 75 300 130
166 166 | 1,380 254 | 1,270 360 39 205 130
166 166 | 1,230 254 | 3,150 360 39 300 75
166 193 | 1,230 254 | 1,810 360 39 300 75
166 193 970 | 1,100 | 1,110 250 39 205 39
166 222 750 750 | 1,110 250 39 205 39

1
166 193 655 { 1,620 960 250 26 600 39
166 193 4951 2,910 820 165 26 600 39
166 193 495 | 2,910 820 100 26 40 39
166 193 330 820 100 26 75 39
166 193 290 | 2,010 820 100 26 % 39
166 |.ooo-... 330 |...... . 820 f...uunns 26 (3 I

OTE.—Dise determined from two well-defined ratin curves one applicable Oct. 1 to Nov. 30,
1913 and Mar. 16 to Apr. 25, 1914, and the other Apr. 26 to t. 30, "1914. ‘record subject to some
nncm"tainty. Discharge relation affected by ice about Dec. 1 to 6 mean discharge Mar. 1-6, estimated
at 600 second-feet. Gage nof read Dec. 23 to Mar. 5. Observer reported river frozen Dec. 22 and ice gone

Monthly discharge of White River near Westover, S. Dak., for the year ending Sept. 80, 1914.

Discharge in second-feet. Run-oft rcon-
Month. (total in racy.
Maximum. | Minimum.| Mean. acre-feet). | ™
430 166 104 11,900 | C.
222 141 166 9,880 | D.
2,980 |..eiiiinn 21,270 78,100 | C.
2,910 254 731 43,400 | B,
3,630 600 1,420 86,700 | C.
1,810 100 560 33,300 | C.
1,810 26 247 15,200 | C.
1,620 39 441 27,100 | B.
510 39 129 7,680 | C.

o Partly estimated. . -
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SOUTH FORK OF WHITE RIVER' NEAR WESTOVER, 8. DAK.

LocaTioN.—A¢$ the southwest corner of the SE. § sec. 10, T. 43 N., R. 28 W., at C. H.
Kendall’s ranch on the Rosebud Indian Reservation about 4 miles south of West-
over and about 2 miles above mouth of stream.

DRAINAGE AREA.—1,590 square miles.

RECORDS AVAILABLE.—June 26, 1912, to September 30, 1914.

Gaee.—Standard projecting timber chain gage 5 or 6 rods below the cable and on’
right bank; gage reader, Mrs. C. H. Kendall. A staff gage about 10 rods below
cable was used in 1913 prior to September 18. A staff gage about 30 rods below
the cable was used during 1912. All gages referred to same datum.

DiscaARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND cONTROL.—Sandy; slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.95 feet at 4
p. m. April 24, 11 a. m. May 5, and 3 p. m. August 3 (discharge, 700 second-feet);
minimum stage recorded, 1.95 feet (various hours) July 8-30, August 5-6, 10-13,
19 (discharge 37 second-feet).

1912-1914: Maximum stage recorded, 3.3 feet April'1l, 1913 (discharge, 962
second-feet); minimum stage recorded, 1.75 feet August 23, 1913 (discharge, 31
second-feet).

Open-season records; flow may have been lower at times in winter months.

Winter rrLow.—Discharge relation affected by ice.

Accuracy.—Results fair.

Discharge measurements of South Fork of White River near Westover, 8. Dak., during
year the ending Sept. 30, 1914.

Date. Made by— 1oy, | chass, || Date. Made by— nots |cas,

[ Feet. | Sec.ft. Feet. | Sec.ft,
Oct. 30 | O. Christianson........ | 2.09| " 180 || Aug. 5|E.F.Chondler......... 2.04 &
Apr. 7 |.ldo LI B 167 ) Sept 8 o 2.01 52 .

' 1 Formerly known as Little White River.
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Daily discharge, in second-feet, of South Fork of White River near Westover, 8. Dak., for
the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
90 270 9 90 44 9
90 270 90 70 37 50
115 308 90 50 50 50
102 289 140 50 700 50
90 700 345 50 37 50
0| w0f w0l , 50| 37 48
140 140 140 44 50 86
170 58 140 37 44 48
170 170 37 40 50
170 140 140 387 37 48
170 50 140 37 37 4.
170 82 140 37 37
170 115 140 37 37 45
170 115 90 37 50 45
170 115 9% 37 37 45
170 102 115 37 4 42
115 102 90 37 42
115 90 70 37 50 42

90 50 37 42

70 90 50 37 115 42
50 70 37 50 40
50 90 37 115 45
50 - 140 70 37 50 40
700 115 50 37 50 40
152 102 50 37 50 40
270 90 50 37 50 38
500 90 50 37 90 38
140 90 50 37 9 38
345 90 70 37 90 38
270 90 90 37 90 38
........ 90 {.evunnen 50 90 [ceennnee

Notre.—Discharge Oct. 1 t0 Nov. 30 determined from a fairly well defined rating curve. Discharge
relation affected by ice about Dec. 1 to Mar. 23; mean discharge Mar. 1-23 estimated from %?ge-hel t and
temperature records at 200 second-feet, Mar. 24 to Sept. 5 disc%axge determined from a well-defined ratin
curve; Sept. 6-30, by the indirect method for shifting channels. Observer reported ice breaking Mar.
and ice gone Mar.24. Gage records not available Oct. 10, 12, 14, 18, 29, Nov. 4, 30, Dec. 21, Jan. 1-12, Jan.
14 to Mar. 4, May 12, 20, 25, 28, 31, June 21, July 7, 14, 19, 93, Aug. 1, 9, 16, 30, 31, Sept. 20, 24, anid 27.
Discharge recorded in table for days on which gage was not read, interpoiated.

Monthly discharge of South Fork of White River near Westover, 8. Dak., for the year ending
Sept. 30, 1914.

Discharge in second-feet.
Run-off 4.,
Month, . (totalin u

racy.
Maximum. | Minimum. | Mean. | cre-feet).

75 49 53.2 3,270 | C.
172 5 134 7,970 § C.
........................ G248 15,200 { D,
700 50 172 10,200 | B.
700 50 143 8,790 | B,

345 50 103 6,130 | B. ,
90 37 42,1 2,590 | B.
700 37 76.9 4,730 | B,
33 46.7 2,780 | B.

@ Partly estimated. See footnote to table of daily discharge.

NIOBRARA RIVER NEAR LYNCH, NEBR.

Location.—In sec. 2, T. 32 N., R. 10 W., at highway bridge, 5 miles south of Lynch
Nearest tributary, Red Bird Creek, enters below.
DrainacE AREA.—Approximately 9,800 square miles,
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RECORDS AVAILABLE.—August1, 1913, to September 30,1914,

Gace.—Vertical staff, read daily, in the morning. Observer, N. E. Baker.

DiscaARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet at 7 a. m.
May 24 (discharge not estimated); minimum stage recorded, 1.55 feet at 8 a. m.
August 9 (discharge, 725 second-feet).

Drversions.—Prior to September 1, 1914, there were approved diversions from
Niobrara River of 321 second-feet for irrigation and 2,855 second-feet for power
above the station, and 3,700 second-feet for power below. In Wyoming there are
adjudicated diversions of 23 second-feet.

Accuracy.—Owing to the shifting channel the results apparently are only fair.

CooPERATION.—Station maintained in cooperation with the State engineer, by whom
the field data are furnished.

Discharge measurements of Niobrara River near Lynch, Nebr., during the year ending Sept.

30, 1914.

Date. Made by— pooge | o || Date. Made by— ok | s,

) Feet. | Sec.ft. Feet, Sec.?.

Nov. 16 | D, P. Weeks, jr........ 72,15 1,410" |} June 10 | D. P. Weeks, jr...... | LW 1,510
Dec, 13 | W, M. Jeflerys......... 2.10 (@) July 11 | 185

fpr. 4| D.P. Weeks, jr........ 193] 1,760 || Aug. 7 1.72 799

7 8l... A0ureraemreennnnniil 1o1] 1)8%0 | Sept. 2 2.08| 1,060

a River frozen.

Daily discharge, in second-feet, of Niobrara River near Lynch, Nebr., for the year ending
Sept. 30, 1914.

May. | June. | July. | Aug. | Sept.
........ 2,520 | 1,700 | 1,500 930 835
1,740 | 1,700| 1,320| 912 1,000
2,340 | 1,770 1,390 895 930
2,170 | 1,700 | 1,400 860 965
2,170 | 1,770 | 1,200 800 930
1,830 | 2,500 930 800 | 1,000
1,880 | 1,900 980 800| 1,320
1,650 | 1,750 9%0 830 1,270
1,650 | 2, 1, 7251 1,170
........ 2,320 | 1,510 870 800| 1,170
2,150 | 1,510 860 7501 1,050
2,320 | 1550 800 860 930
2,150 | 2,300 830 874 1,220
2,000 | 1,900 860 860 | 1,220
2,320 | 1,550 895 85| 1,170
2,360 | 2,050 260 860 965
1, 2, 2,400 | 1,900 812 930 860
1,950 | 2,110 2,440| 1,500 848 860 1,000
2,400 [ 2,2 2,420 | 1,400| 965 860 | 1,000
2,200 | 2,460| 6,000] 1,400 916 | 1,000 860
2,200} 2,480 3,000 1,310 916 | 1,000 860
2,200 | 2,300 2,100] 1,280 930 ] 1,040 1,080
2,200 2,130 | 2,230f 1,500| 874 | 1,080 860
2,600 | 2,680 | 4,200} 1,340 860 | "~ 895 944
2,500 | 2,680 | 1,360 | 1,380 930 | 1,000} 1,000
2,400 2,700 | 1,690} 1,250 930 860 | 1,080
1,750 | 2,500 | 1,540| 1,250 80| 1,000 986
2,050 | 2,900 1,920| 1,360 930 | 1,000 1,000
1,90 2,500 1,770 | 1,400 916 930
1,750 | 2,500 | 1,770 | 1,620 3,060 | 1,000 860
1,750 |...ee.s 1,790 {.ooeu.. 1,120 o4d |........

Note.—Discharge computed by indirect method for shifting channels. Gage records not available
Oct. 5-12,17, 25, 29, 30, Nov. 2, 11; Dec. 10, 22-28; Dec. 31 to Mar. 16; Mar. 18, 21, 22, 2, 29; Apr. 19; Mgﬁr
16-18, 21; June, 14 5 July 5, 13; Aug. 2, 22, and Sept. 11. Discharge recorded in table for days on whi
gage was not read, interpoalfed. Gage records for December published in Water-Supply Paper 856; dis-
%hali'ge not estimated because of lack of information regarding period when discharge relation was affected

y ice.
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Monthly discharge of Niobrara River near Lynch, Nebr., for the year ending Sept. 30, 1914.

i i feet.
Discharge in second-feet, Run-off

Month. (total in

Maximum. | Minimum. | Mean, | 8cre-feet).
1,480 1,120 1,320 81,200
1710 10| 1420 84,500
2,600 1,500 | 2090 62,200
2,900 1L,620| 2,270 135, 000
6,000 1,360 2,270 140, 000
2,500 1250 | 1640 97,600
3,060 80| 1,050 64,600
1,080 725 898 55,200
1,320 860 | 1,020 60,700

ROCK RIVER AT LUVERNE, MINN.

Locatron.—At the Chicago, Rock Island & Pacific Railway bridge at Luverne,
3} miles above mouth of Elk Creek.

DRAINAGE AREA.—440 square miles,

REcorRDS AvATLABLE.—August 23, 1911, to September 30, 1914, when station was
discontinued.

Gace,—Vertical staff; read daily, in the morning. Observer, C. W. Pinkerton.

DiscHArRGE MEASUREMENTS.—Made from highway bridge one-fourth mile above
gage or by wading.

CHANNEL AND CoNTROL.—Sand and gravel; may shift during high stages.

ExtrEMES OF DIsCHARGE.—Maximum stage recorded during year, 13.0 feet June 13
(discharge about 11,200 second-feet); minimum stage recorded, 1.50 feet October
1-4 and December 17-20 (discharge about 9 second-feet). Open-season records;
station temporarily discontinued during winter.

Winter Frow.—Discharge relation affected by ice; observations discontinued.

RecuraTioN.—One dam of low rock above gage; does not regulate flow but raises
water level about 2 feet.

Accuracy,—Owing to shifting channel records apparently only fair,

Discharge measurements of Rock River at Luverne, Minn., during the year ending Sept.

30, 1914.
Date. Made by— pos® | chamre, || Date. | | Madeby— gl |
Feet. | Sec.ft. Sec.-fi.
Apr. 25 | 8. B. Soulé............. 1.84 228 || June 8 1,260
25 do.... - 1.844 226 9 809
June 7 7. 2,850 || Aug. 7 a3s
8 6.72| 1,580

a Measurements made by wading.
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Daily discharge in second-feet, of Rock River at Luverne, Minn., for the year ending Sept.

30, 1914.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
30 88 107 325 59 40
28 88 81 303 54 35
28 69 81 299 46 32
28 69 88 258 40 28
25 69 670 210 42 24
24 69| 3,220 174 40 2
2% 60| 2,800 148 39 %
24 69| 1,370 133 34 22
21 58 912 131 30 24
21 48 | 6,850 128 26 32
18 44| 3,780 114 23 34
17 64| 3,080 9] -2 51
16 64 | 11,200 7 49 61
16 81| 9,520 69 49, 156
16 58| 38,220 59 34 419
16 48 | 1,150 57 26 708
14 39 786 54 24 544
16 35| 1,500 49 2 326
18 31| 1,500 44 26 247
18 39 670 4 24 149
17 39 571 43 20 121
17 35 479 43 26 108
16 413 47 59 95
24 2389 413 4 108 95
24| 1,620 725 a4l 121 82
39 912 [ 1,150 43 82 70
58 697 40 82 63
5 350 571 54 70 59
94 250 479 44 66 54
94 163 392 102 59 40

........ 184 {........ 82 49 [ceenen..

NoTE.—Daily discharge determined as follows: Oct. 1 to June 30, from a rating curve fairly well defined
between 9 and 4,000 second-feet and poorly defined above 4,000 second-feet; July 1-15, by indirect method
for shifting channels; July 16 to Sept. 30, from a rating curve not well defined. No gage records Dec. 21
to Mar. 24; mean discharge Dec, 21-31 estimated at 7 second-feet. Discharge estimates Oct. 1 to Dec. 20,
1913, differ from those published in Water-Supply Paper 356 because of revised rating curve based on dis-
charge measurements made in September, 1913, and April, 1914,

Monthly discharge of Rock River at Luverne, Minn., for the year ending Sept. 30, 1914.
[Drainage area, 440 square miles.] N

Discharge in second-feet. Run-off,
Month. per | Depthin Accu-
Maximum. | Minimum. | Mean. | square | incheson | Totalin lracy.
mile e | acre-feet.
. area,
.19 13.0 0.030 0.03 799 | B.
18 13 14.4 .033 .04 857 | B.
........................ 10.1 .023 .03 621 | B.
March 25-31................ 31 30 30.7 .070 .02 426 | A.
Aprilo.oooiiiiii 94 14 29.2 . 066 .07 1,740 | A.
ay. 1,620 31 185 .420 48 11,400 | B.
June 11,200 81| 1,950 4.43 4,94 116,000 | B.
July.. 325 40 1 .245 .28 6,640 | B.
Au 121 20 46.9 .107 .12 2,880 | A.
September.................. 708 22 26 286 .32 7,500 | A.

NoTe.—See footnote to table of daily discharge.

NORTH PLATTE RIVER ABOVE PATHFINDER, wyo.!

. Locarron.—In sec. 27, T. 26 N., R. 84 W., about 25 miles above Pathfinder dam;
three-fourths mile below the mouth of Black Canyon, and 900 feet below the
mouth of Lost Creek, the nearest tributary. Backwater from Pathfinder reservoir
reaches within two and one-half miles of the station.

DRAINAGE AREA.—Approximately 8,700 square miles (measured from General Land
Office map).

REecorDps avaiLaBrLE.—October 7, 1913, to September 30, 1914.

Gaae.—Friez water-stage recorder.

1Station formerly known as North Platte River above Pathfinder reservoir, Wyo.
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CHANNEL AND CONTROL.—Station is at the lower end of a pool 600 feet long, and just
above rapids. Control practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year (Friez gage), 5.85
feet at 12 m. June 6 (discharge 12,700 second-feet); minimum discharge occurs
during winter months when station is temporarily distontinued.

Di1scHARGE MEASUREMENTS.—Made from car and cable.

Winter FLow.—Discharge relation affected by ice; records discontinued.

Diversions.—Prior to July 1, 1912, there were adjudicated diversions of 58 second-
feet from the North Platte between Saratoga and the station above Pathfinder;
and diversions of 1,270 second-feet from intervening tributaries.

Accuracy.—Results, apparently excellent.

CoopPerATION.—Station maintained in cooperation with the United States Reclama-
tion Service.

Discharge measurements of North Platte River above Pathfinder, Wyo., during the year
ending Sept. 30, 1914.

Gage | Dis- Dis-
Date. Made by— beight. | charge. Date. Made by— height. | charge.
Sec.-/t. Feet. | Sec.-ft.
July 22 | M.J, Anderson.. R I N 1,050
3, 290 22 ] 1691 1080
3,620 || Sept. 2 1.00| - 501
3 240 6. .98 419
6,820 ;

Daily discharge in second-feet, of North Platte River above Pathfinder, Wyo., for the
year ending Sept. 30, 1914,

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

392 |. 10,500 | 2, 399
204

373 ) 12
300 200 406

Nore.—Discharge computed from a rating curve well defined below 7,000 second-feet. Above that
gzlmt discharge rating curve is based on an extension of the area and mean-veloclt %urves No gage
ords Oct. 26-31, Nov. 6, 7, Dec. 5 to Mar. 12, and July 12-17. Discharge recorded m able for days on
which gage was not read, mterpolated Dlscharge relation Nov. 28 and 29 affected by ice.

43175°—wsP 386—17 11




162 _ SURFACE WATER SUPPLY, 1914, PART VI.

Monthly discharge of North Platte River above Pathfinder, Wyo., for the year ending Sept.

0, 1914.
i -feet.
. Discharge in second-feet. Run-off s ccn.
Month. (total i [A000
Maximum. | Minimum. | Mean, | 8cre-feet).

OCHODEE 781 e eeeeeeeeeeeeeeeeeeee e 780 5.9 581 28,800 | A.
November. . ... ci e 693 418 593 35,300 | A.
March 13-31.. .. 1,240 665 937 35,300 | A,
April. 4530 1,310| 2,660 158000 A.
ay.. 10, 500 270 | 6140 378000 Al
June. 12,300 2,440 | 7310, 435000 B.
July...o: 2920 98| 1 92,200 | A,
August. oo 1,650 392 742 45,600 | A.
September. . ....ouoiiiiiiii i e 519 262 37 22,400 | A.

NORTH PLATTE RIVER AT PATHFINDER, WYO.

Location,—Insec. 24, T. 29 N., R, 84 W., one-third mile south of Pathfinder, and 800
feet below the mouth of the canyon. The nearest tributary is Canyon Creek,
which enters 2 miles above. :

DRAINAGE AREA.—12,000 square miles (measured from General Land Office map).

REecorps AvATLABLE.—May 9, 1905, to September 30, 1914,

Gaage.—Chain gage; datum unchanged.

DiscHARGE MEASUREMENTS.—Made from car and cable.

CHANNEL AND CONTROL.—Practically permanent. .

WiINTER FLOW.—Ice causes slight backwater for short periods.

RecurATED Frow.—The Pathfinder dam, one-fourth mile above station, forms a
reservoir of 1,025,000 acre-feet capacity. This reservoir materially changes the
natural run-off of the river.

DiversioNs.—Prior to July 1, 1912, there were adjudicated diversions of 279 second-
feet from tributaries entering the North Platte between this station and that above
Pathfinder. Near Whalen, 150 miles below, the water from the Pathfinder reser-
voir is diverted by the Interstate canal for irrigation in Nebraska and Wyoming.
Other canals are contemplated by the Reclamation Service.

CoorErATION.—Station maintained and records furnished by the United States Rec-
lamation Service.

No discharge measurement was made at this station in the year ending September

30, 1914.
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Daily discharge, in second-feet, of North Platie River at Pathfinder,
ending Sept. 30, 1914.

163

Wyo., for the year

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

760 4 5 5 5 5 5 514,220 | 3,790 | 4,560 | 5,020

760 4 5 5 5 5 5 54,220 | 3,650 | 4,560 | 5,020

740 4 5 5 5 5 5 514,220 | 3,730 | 4,560 | 5,020

760 4 5 5 5 5 5 514,220 | 4,140 | 4,560 | 5,020

760 4 5 5 5 5 5| 1,400 | 4,220 | 4,470 | 4,560 | 5,020

760 5 5 5 5 5 52,030 | 4,080 | 4,470 | 4,560 | 4,570

760 5 5 5 5 5 5 530 | 4,220 | 4,470 | 4,560 | 5,380

760 5 5 5 5 5 5 54,220 | 4,470 | 4,560 | 5,050

760 5 5 5 5 5 5 514,220 | 4,470 | 4,560 | 5,020

760 5 5 5 5 5 512,260 | 4,300 | 4,780 | 4,560 | 4,520

760 5 5 5 5 5 5 (3,000 4,300 | 5,020 { 4,560 ' 4,560

760 5 5 5 5 5 513,000 | 4,300 | 4,410 | 4,560 | 4,560

194 5 5 5 5 5 513,000 4,300 | 5,080 | 4,560 | 4,560

4 5 5 5 5 5 5| 3,000 | 4,300 | 5,020 | 4,250 | 4,560

4 5 5 5 5 5 5| 3,000 | 4,300 | 5,020 | 5,440 | 4,560

4 5 5 5 5 5 53,000 | 4,300 | 5,020 | 5,340 | 4,560

4 5 5 5 5 5 53,500 | 4,300 | 5,580 | 5,520 | 4,560

4 5 5 5 5 5 514,060 | 4,300 | 5,620 | 5620 | 4,560

4 5 5 5 5 5 5 | 4,060 | 4,340 | 4,860 | 5,620 | 4,560

4 5 5 5 5 5 5| 4,060 | 4,470 | 4,560 | 5,140 | 4,760

21 4 5 5 5 5 5 54,060 | 8,680 | 4,560 | 5,020 | 4,560
22 4 5 5 5 5 5 514,060 | 4,780 [*4,560 | 5,020 | 4,560
23 4 5 5 5 5 5 54,060 | 5090 | 4,560 | 5,020 | 4,560
24 4 5 5 5 5 5 5|4,060 | 5100 4,560 | 5,020 | 4,560
25 4 5 5 5 5 5 5| 4,060 | 5,060 | 4,560 | 5,020 | 4,560
26 4 5 5 5 5 5 5 (4,100 | 5,150 | 4,560 | 5,020 | 4,560
27. 4 5 5 5 5 5 514,140 | 4,900 | 4,560 { 5,020 | 4,560
28. 4 5 5 5 5 5 514,140 | 4,180 | 4,560 | 5,020 | 4,560
29. 4 5 5 5 . 5 5 (4,140 | 4,140 | 4,560 | 5,020 | 4,560
30. 4 5 5 5 5 5| 4,140 | 3,960 | 4,560 | 5,020 | 4,560
PO o PSR 5 5 [ 4,180 |....... 4,560 | 5,020 |.......

Note.—United States Reclamation Service records reduced to three significant figures. Table shows

outflow from Pathfinder reservoir.,

Monihly discharge of North Putte River at Pathfinder, Wyo., for the year ending Sept.

30, 1914.
H .
Discharge in second-feet. Run-off
Month {total in
Maximum, | Minimum. | Mean, | 8cre-feet).

760 4] 302 18,600
] 4 4.8 287
5 5| , 5 307
5 5 5 307
5 5 5 278
5 5 5 307
5 5 5 298
4,180 5| 2,740 168, 000
5,150 3,680 | 4,380 261, 000
5,620 3,650 | 4,610 233000
5,520 4,250 | 4,880 300, 000
5,380 4,520 | 4,700 280, 000
5,620 4| 1,810 1,310,000
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NORTH PLATTE RIVER AND INTERSTATE 'CANAL AT WHALEN, WYO.

LocatioNn.—In sec. 11, T. 26 N., R. 65 W., at the head of the Interstate canal at
Whalen. The nearest important tributary is Cottonwood Canyon Creek, an
intermittent stream which enters 14 miles below. :

DrAINAGE AREA.—Not measured. .

REcorps AvamaBLe.—May 1, 1909, to September 30, 1914. Records represent the
discharge passing the overfall weir at Whalen, and also the quantity of water
passing the head gates of the canal, which are located just above the Whalen weir,

Gage.—Vertical staff used to determine flow over weir. Zero of gage is at weir crest.
The discharge is then computed by a weir formula. Discharge is also computed
through the four sluice gates in the dam. Another gage in the river, 75 feet
downstream from the crest gage, having its zero 10.00 feet below that of the weir
gage, is used only in computing the discharge through the gates when the open-
ings are submerged. The discharge through the head gates of the canal is com-
puted from the nine gate openings. A vertical staff in the canal 1,000 feet below
the head gates is used in computing the discharge when the head-gate openings
are submerged.

DiscEARGE MEASUREMENTS.—In order to check the coefficients used in computing
the discharge, a car and cable have been erected a mile downstream.

ReGuLATED FLow.—Water stored in Pathfinder reservoir for use in the Interstate
canal.

Drversions.—Prior to July 1, 1914, there were adjudicated diversions from North
Platte River of 321 second-feet between the Pathfinder reservoir and the Wyoming-
Nebraska line, exclusive of the diversion by the United States Reclamation Serv-
ice. Percentage of diversion above the stations unknown.

CoorerATION.—Station maintained and records furnished by United States Reclama-
tion Service.

Daily discharge, in second-feet, of North Platte River and Interstate canal at Whalen,
Wyo., for the year ending Sept. 30, 1914.

Day. Oct. | Nov. [ Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
255 | 3870 | 2,480 | 4,170 | 4,020 | 5,280 | 4,750
304 | 370 2,700 | 4,080 } 3,930 | 4,620 | 4,750
320 | 402 (3,060 | 4,080 | 3,800 | 4,390 | 4,820
320 469 | 3,190 | 4,040 | 3,620 | 4,380 | 4,940
380 | 537 3,460 | 3, 8,620 | 4,380 | 4,920
340 | 593 12,750 | 3,990 | 4,110 | 4,370 | 4,850
429 621 | 2,520 | 3,990 | 4,220 | 4,340 | 4,780
429 798 { 2,770 | 3,790 | 4,170 | 4,300 | 4,680
459 956 | 3,300 | 3,940 | 4,190 | 4,300 | 5,120
495 956 { 2,430 | 4,000 | 4,200 } 4,360 | 4,920
503 924 1 2,070 } 4,020 | 4,220 | 4,300 [ 4,870
470 829 | 1,850 | 4,030 | 4,330 | 4,300 | 4,550
537 708 | 3,890 | 4,060 | 4, 4,320 | 4,380
503 566 | 4,080 | 4,110 | 4,260 | 4,320 | 4,360
537 | 544 4,260 | 4,110 | 4, 4,320 | 4,350
565 679 | 3,960 | 4,110 { 4,650 | 4,200 | 4,290
503 924 | 4,000 | 4,130 | 4,660 | 4,980 | 4,320

1,300 | 3,960 | 4,120 } 4,660 | 4,980 | 4,240
317 | 1,510 | 4,230 | 4,140 | 5,000 | 5,040 | 4,510

1,220 | 4,710 | 4,140 | 5,010 | 5,100 | 4,540
256 | 1,100 | 4,760 | 4,180 | 4,600 | 5,150 } 4,540
339 11,310 | 4,810 | 4,180 | 4, 4,830 | 4,760
370 | 1,780 | 4,690 | 3,670 | 4,410 | 4,780 | 4,540
402 | 2,170 | 4,600 | 4,130 | 4,410 | 4,780 | 4,540
402 | 2,170 | 4,600 | 4,500 | 4,410 | 4,800 | 4,570

1, 4,350 | 4,400 | 4,410 | 4,800 | 4,560
469 | 2,070 | 4,260 | 4,520 | 4,410 | 4,850 | 4,550
402 | 2,270 | 4,260 | 4,520 | 4,410 1 5,010 | 4,560
402 | 2,170 | 4,260 | 4,520 | 4,390 | 4,840 | 4,550
402 | 2,170 | 4,260 | 4,520 { 4,420 | 4,780 | 4,550
402 | ..... 4,260 |....... 5,060 4,780 |.......

Nore.—Records of United States Reclamation Service reduced to three significant figures.
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Combined monthly discharge of North Platte River and Interstate canal at Whalen, Wyo.,
Jor the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off
Month. (total in
Maximum, | Minimum. | Mean. acre-feet).
1,080 301 676 41,600
308 1656 255 15,200
275 175 208 12, 800
230 190 214 - 13,200
270 |- 160 204 11,300
565 255 416 25, 600
2,270 370 1,150 68,400
4,810 1,850 3, 700 228, 000
4,520 3,670 4,140 246, 000
5,060 3,620 4,360 268,
5,280 4,200 4,650 286, 000
5,120 4,240 4,620 275, 000
5,280 160 2,060 | 1,490,000

NoTe.—Estimates changed slightly to conform to computation rules of United States Geological Survey.

Daily |discharge, in second-feet, of Inlerstate canal at Whalen, Wyo., for the period May 5

to Sept. 30, 1914.

Day.| | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
1..... 1,340 | 1,400 | 1,380 1,400 | 1,420 | 1,420 1,160
2.0 1,360 | 1,420 | 1,390 1,400 | 1,430 | 1,420 | 1,180
3. 7360 | 1,420 | 1,390 1,300 | 1,430 | 1,420] 1,200
4.0 1,380 | 1,420 1,380 1,300 | 1,430 | 1,420{ 1,010
5..... 1,380 | 1,420 | 1,380 1,380 | 1,430 | 1,420 965
6..... 1,380 | 1,420} 1,370 1,300 | 1,370 | 1,420 965
7. 1,380 | 1,420 | 1,390 1,400 | 1,300 | 1,420 970
8., 1,380 | 1,430 | 1,390 1,380 | 1,400 | 1,440 975
9. 1,400 | 1,420 | 1,400 1,38 | 1,400 | 1,440 965

10...0. 1,400 | 1,420 | 1,400 1,300 | 1,400 | 1,440 90
... 815 | 1,410 | 1,430 | 1,400 1,38 | 1,400 1, 885
12,0000 815 | 1,410 1,430 | 1,400 1,400 | 1,400 | 1,440 830
FEN 815 | 1,400 | 1,430 | 1,410 1,400 | 1,400 | 1,440 200
4..... [ 659 1,400 | 1,430 | 1,420 1,400 | 1,400 | 1,440 880
15..0.0 530 | 1,400 | 1, 1,420 1,400 | 1,410 | 1,440 880

........ 1,300 | 1,440 |........

Monthly discharge of Interstate canal at Whalen, Wyo., for the year ending Sept. 30, 1914.

Discharge in second-feet.

Run-off
Month. (total in
Maximum. | Minimum. | Mean. | 8cre-feet).
1,320 933 19,900
s 1010 1,340 | 1,39 82,700
1,430 30| 1,410 86,700
440 30| 1410 86,700
1,400 80| 1,150 68, 400
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NORTH PLATTE RIVER AT HENRY, NEBR.

LocATIoN.—~On the west line of sec. 3, T. 23 N., R. 58 W., one-half mile south of

Henry post office, within half a mile of the Nebraska-Wyoming line. The near-
_ est tributary is Spring Creek, which enters just below station.

DrAINAGE AREA.—Not measured.

RECORDS AvamaBLE.—May 11, 1912, to September 30, 1914,

Gage.—Vertical staff placed in each of three channels; two gages have same datum,
but gage in the third channel is 1 foot lower to avoid negative readings. Gage
readings taken on gage in second channel.

DiSscHARGE MEASUREMENTS.—Made from the bndge

CBANNEL AND cONTROL.—Shifting; river flows in three cha.nnels

WinTeEr FLow.—No data; observations discontinued.

DiversioNs.—Prior to September 1, 1914, there was an approved diversion of 209 sec-
ond-feet from the North Platte between the Wyoming-Nebraska State line and this
station. In addition, the Mitchell canal diverts water just beyond the State line;
it has no approved diversion, but takes out water for approximately 16,000 acres.

Accuracy.—Although channel shifts, measurements have been made daily with a
few exceptions. Estimates are based directly on them.

CoorERATION.—Station maintained in cooperation with the State engineer, by whom
the field data are furnished.

Daily discharge, in second-feet, of North Platte River at Henry, Nebr., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
2,640 | 3,810 | 2,640
2,650 |2 3,390 3,010
2,440 | 2,970 3,170

@2,420 | 3,000 | 3,180
a 2,400 3:,030 3,150
2,380 | 2,790 | «3,080
2,460 | 2,990 | 3,020
2,460 | 2,970 3 080
2,410 | 2,940 | 3,160
2,320 | 2,600 3,220
2,300 | 2,620 3,330
22,550 | 2,640 3,440
2,800 | 2,680 | @3,440
2,720 | 2,710 | 3,440
2,780 | 2,720 3,090
2,780 | 2,590 3,060
2,70 | 2,620 2,940
,630 | 3, 2,860
02,760 | 3,100 | 3,170
22,900 | 3,180 | 22,980
3,030 | 3,300{ 2,800
,880 | 3,340 2,920
2,860 23,000 | 2,860
2,800 | 2,840 2,850
2,780 | 2,980 2,950
22,800 | 3,010 2,80
2,820 | 3,030 | 42,860
2,600 | 3,040 | 2,860
2,680 | 2,910 | «2,860
2,680 | ¢2,960 | 22,860
2,640 | 3,010 |........

a No measurement made; discharge interpolated.

mﬁa—Daﬂy discharge estimated from discharge measurements except for days on which none was
obf . .
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Monihly discharge of North Platte River at Henry, Nebr., for the year ending Sept. 30, 1914.

Discharge in second-feet.

Run-off
Month. (tot?l i
: Maximum. | Minimum, | - Mean, | 2cre-feet).
October 1,580 99 1,000 “en,00
13 : %0

NotE.—See footnotes to table of daily discharge and * Accuracy.”

NORTH PLATTE RIVER AT NORTH PLATTE, NEBR.

Location.—In sec. 28, T. 14 N., R. 30 W., at highway bridge half a mile north of
 North Platte, a mile below mouth of Scout Creek, and 4} miles above junction
with the South Platte.

DRAINAGE AREA.—28,500 square miles.

RECORDS AvAILABLE.—February 25, 1895, to September 30, 1914. -

Gage.—Staff gage installed October 15, 1910, to replace chain gage used March 25 to
July 1, 1910, when it wasstolen. From October 5, 1894, to May 31, 1910, a vertical
staff at the railroad bridge, 2 miles east of North Platte, 2 miles downstream from
present site. No relation between datums of gages. Observers, Hendy and Ogier.

DisCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.6 feet, morning
and afternoon reading, May 3 (discharge, 8,150 second-feet); minimum discharge
occurs in winter months; record discontinued.

WiNTER FLoW.—River very shallow and frequently freezes to bottom.

DiversioNs.—Prior to September 1, 1914, there were approved diversions of 5,600
second-feet between this station and that at Henry

Accuracy.—Owing to shifting channel and uncertainty of gage records results prior
to July 1 are apparently poor and those for rest of year only fair.

CoorErATION.—Station maintained in cooperation with the State engineer, by whom
the field data are furnished.

Discharge measurements of North Platte River at North Platte, Nebr., during the year
ending Sept. 30, 1914.

.

[Made by C. J. McNamata.] °

Gage Dis- -~ Gage Dis- Gage | Dis-
. Date. |} eight. | charge. Date. helght. | charge. Date. height.| charge.
Feet. Feet. | Sec.-ft.
3.3 August3.......| 3.05 1,080
3.25 August16...... 3.15 1,290
3.9 September 2....| 3.5 | 2,80
3.4 September 13...| 3.6 | 3,160
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Daily discharge, in second-feet, of North Platte River at North Platte, Nebr., jor the year
ending Sept. 30, 1914, -

Day. Oct, | Nov. Dec. | Apr. | May. | June. | July. | Aug. | Sept.
1,500 | 1,820 | 1,570 | 5,800 | 2,450 | 1,120| 1,160 | 2,820
1,500 | 1,700 | 1,570 | 7,850 | 2,350 | 1,120 | 1,160 | 2,820
500 | 2100 1,570 | 8,150 | 1,020 | 1,120 1,000 | 2,820
1,500 [ 2,400 | 1,570 | 7,600 | 1,780 960 795 2,820
1,500 | 2,550 | 1,570 | 6,950 | 1,680 885 80 | 2,820
1,500 | 2,900 | 1,570 | 6,350 | 1,360 885 860 | 2,820
1,500 | 4,050 | 1,570 | 6,000 [ 1,260 700 | 1,540 ( 2,820
1,500 | 2,900 | 1,570 | 6,000 | 1,180 700 | 1,250 | 2,820
1,500 | 2,250 [ 1,570 [ 5,800 950 760 | 1,160 | 2,820
1,500 | 1,700 | 1,570 | 5,800 750 540 | 1,000 | 3,160
1,500 | 1,700 | 1,570 | 5,250 | 1,000 340 | 1,000 | 2,900
1,500 [ 1,060 | 1,570 | 4,750 975 270 860 | 2,820
1,500 980 | 1,570 | 4,100 655 145 80| 3,160
1,700 980 | 1,810 3,850 | 1,360 45| 860 | 3,540
1,700 3,400 | 2,050 455 | 1,000 | 3,160
1,700 3,200 | 2,450 |- 410 | 1,160 | 3,160
1,700 2,860 | 2,350 1,160 [ 3,160
1,500 2,350 | 2,180 285 | 1,160 | 3;160
1, 500 3,000 | 2,050 525! 1,160 | 3,160
1,700 5650 | 1,650 | 575 1,340 ) 3,160
1,820 6,850 | 1,780 | 680 | 1,160 | 3,350
1, 500 5,250 | 1,780 680 | 1,440 | 2,350
1,500 4,150 1,800 1,410 1,730 { 3,540
1,500 4,150 1,800 | 1,620 2,480 | 3,540
1,500 4150 | 1,800 | 2,120 2,650 | * 3,350
1,500 4,150 { 1,450 | 2,120 | 3,700 | 3,540
1,600 |- 3,750 | 1,330 | 1,850 500 | 3,970
1,700 3,300 | 1,200 | 1,540 | 4,210} 3,760
1,700 2,750 | 1,120} 1,540 3,350 | 3,970
1,730 |. 2,600 | 1,120 | 1,440| 3,160 | 3,970

........ 2040 |..0....| 1,160 | 2,990 |........

Norz.—Discharge determined by indirect method for shifting channels from 7 rating curves, each cover-
ing a short period; resultsapparently poor. See ‘ Accuracy.” No gagerecords Nov.9, 18,23, 30 (discharge
interpolated) and Dec. 21 to Mar. 31.

Monthly dischaige of North Platte River at North Platte, Nebr., fo} the year engiing Sept.

30, 1914.
s i -feet.

Discharge n: second-feet. Run-oft

Month. . (total in
Maximum. | Minimum. | Mean. | 8Cre-feet).
2,650 1,500 1,930 119,000
1,820 1,500 | 1,570 93,400
4,050 915 1,750 69, 400
3,400 1,570 | . 2,000 119, 000
8,150 ) 350 4,800 295, 000
2,450 655 1,590 94, 600
2,120 145 915 56, 300
6, 500 795 1,760 108, 000
3,970 2,820 3,210 191,000

Note.—See footnote to table of daily discharge.
PLATTE RIVER NEAR ELM CREEK, NEBR.

LocaTioN.—On west line of sec. 4, T. 8 N., R. 18 W, at highway bridge, 2 miles south
of town of Elm Creek.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 27, to September 30, 1914.

Gacr.—Vertical staff; read twice daily.

DiscEARGE MEASUREMENTS.—Made from pile bent bridge.

CHANNEL AND CONTROL.—Shifting.
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Winter rLow.—No information.

Diversions.—Prior to September 1, 1814, there were approved diversions of 4,488
second-feet for irrigation, and 200 second-feet for power from Platte River between
North Platte and Elm Creek,

CoopPerATION.—Station maintained in cooperation with the State engineer, by whom
the field data are furnished.

Data insufficient for estimates of discharge.

Discharge measurements of Plaite River near Elm Creek, Nebr., during the year ending
Sept. 30, 1914,

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. | D8te- Made by— height. | charge.
. Feet. | Sec.-ft.
July-12 July 29| C.J. McNamara........| 1.5 1,180
15 Aug. 19 ..... do. ceee 1.36 5
ept. 27 |..... 0. A
27 Sept. 27 d 2.0 2,360

Daily gage height, in feet, of Platte River near Elm Creek, Nebr., for the year ending Sept.

30,1914.

Day. July.| Aug.| Sept. Day. July.| Aug.| Sept. Day. July. | Aug. | Sept.
2.04

1.92

1.96

1.99

2,02

2.07

7’2005

2.05

2.07

PLATTE RIVER NEAR COLUMBUS, NEBR.

LocaTion.—On line between sec. 36, T. 17N., R.1W., and sec. 31, T.17N,, R. 1 E,,
at Meridian Bridge, 3 miles south of Columbus, 5 miles above the mouth of Loup
River, and about 10 miles below mouth of Prairie Creek.

DRAINAGE AREA.~56,900 square miles.

RECORDS AvAILABLE.—June 4, 1895, to September 30, 1914.

Gage.—Chain gage in main channel installed July 25, 1910; read once daily. Gage
stolen September 5, 1914, and reinstalled September 8 at same datum. Bridge
and original gage were washed out early in 1910. Site of present gage same ag
that of old gage but datum is possibly slightly different. Observer, W. B.
Benson.

DiscHARGE MEASUREMENTS.—Made from bridge spanning each channel.

CHANNEL AND coNTROL.—Extremely shifting; river flows in three channels, known
as the main, middle, and south channels.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet at 2 p. m.
June 13 and 12 m. June 15 (discharge, 16,500 second-feet); minimum discharge
recorded, 0 July 21-23 and July 26 to August 22.
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WinTER FLOW.—River freezes over; records temporarily discontinued.

Drversions.—Prior to September 1, 1914, there were approved diversions of 325
second-feet from Platte River between Elm Creek and Columbus.

Accuracy.—Owing to the extremely shifting channel, the estimates have been
obtained by the indirect method and are apparently only approximate.

CooPERrATION.—Station maintained in cooperation with the State engineer, by whom
the field data were furnished.

Discharge measurements of Plaite River near Columbus, Nebr., made by D. P. Weeks, 7r.,
during the yeor ending Sept. 30, 1914.

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

Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.-ft. Sec.-ft. Sec.-ft.
Mar. 17 o...... 3.15 | 3,400 5,960 264
........ 3.66 | 4,040 £,080 ~a 92
Apr. 5.0 3.14| 180 6,780 1,940
19,0000 2.28 877 6,640 943
25,0000 2701 1,190 5,100 1,790

.. Estimated.

Daily discharge, in second-feet, of Platte River near Columbus; Nebr., for the year ending
Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
4,400 | 6,780 | 4,300 0| 2,500
5,350 | 8,900 | 4,050 ol 2%0
5,960 | 10,200 | 3,000 0| 1,940
7,200 | 8,250 | 3,440 0] 1,600
7,200 | 7,650 | 3,650 0 1,440
7,950 | 7,200 | 1,720 0 1,270
8,400 | 9,050 | 1,600 0| 1,100
8,640 | 6,000° 1,230 0 940
8,640 | 6,300 | 1,070 0 1,220
7,750 | 5,700 | 820 0| 1,220 .
7,430°] 5,120 565 . 0 2,140
8,040 | 9,050 | 315 o| 1,750
10,700 | 16,500 | 264 0 1,600
9,250 | 14,200 | 165 0| 1,600
8,940 | 16,500 80 o| 2200
8,940 | 12,700 50 0| 2,500
8,030 | 12,400 40 o 2650
8,640 | 11,500 20 o| 2020
8,940 | 10,700 20 0| 1,790
8,040 | 9,350 20 o 1,790
8,640 § 7,500 0 0] 1,650
8,340 | 5,980 0 0| 1,550
11,800 | 5,100 0 30| 1,550
9,950 | 4,550 60 30| 1,550
9,250 | 4,050 20 60| 1,450
8,340 | 4,840 0 40 1,350
8,640 | 5,360 0 40| 1,260
7,430 | 5,650 0 40| 1,260
7,430 | 4,300 0 30 1,170
6,780 | 4,050 0 60 [ 1,260

........ eeomeeaeeeecaaaa) 6,780 oueil..n 0] 1,600 |-ceevene

Note.—Discharge determined by indirect method for shifting channels. See “Accuracy.”’ N(l)liga
records Oct. 1-7, 12-21, 28, 30, Nov. 7, 22, 25, 28, Dec. 4, 5, 19, Dec. 21 to Mar. 31, July 10, 11, 2123, July

53

to Aug. 22, and Sept. 5-7. Discharge relation afiected by ice dur: g last part of December. Mean dis-
charge Dec. 1-31 estimated at 500 second-feet. Observer reported “sand against gage’ Je%lg 10 and tg&,
el estima

and “gage stolen’” Sept. 5~7. Discharge recorded in table for days for which gage was not r
or interpolated -
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Monthly discharge of Platte River near Columbus, Nebr., for the year ending Sept. 30, 1914.

-feet.
4 Discparge in second-feet. Run-off
Month. ) (total in
Maximum. | Minimum. | Mean, | 2CTe-foet).
341 21,000
603 35,900
@500 30, 700
1,580 94, 000
8,180 1
8180 487,000
855A 'y
62.3 3,830
1,650 98, 200

a Estimated.
NoT1e.~—See footnote to table of daily discharge.

PLATTE RIVER NEAR FREMONT, NEBR.

Locarion.—In sec. 35, T. 17 N., R. 8 E., at highway bridge about 14 miles south of
Fremont.

DraiNAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 12, 1913, to September 30, 1914.

Gage.—Painted on south abutment of bridge; second gage established July 28, 1913,
at datum 2.00 feet lower. All readings prior to that date reduced to datum of
second gage. Gage read at noon and at night. Observers, G. K. Leonard and
George Keeler.

DisCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Shifting. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.4 feet at 12 m.,
June 15 (discharge, 22,800 second-feet); minimum stage recorded, 0.70 foot during
August 11 and 12 (discharge, 940 second-feet). Record discontinued during
winter months.

1913-14: Maximum stage recorded, 5.4 feet June 15, 1914 (discharge, 22,800
second-feet); minimum stage recorded, 0.70 foot during August 11 and 12, 1914
(discharge, 940 second-feet).

WiINTER FLow.—No data; observations discontinued.

Diversrons.—Prior to September 1, 1914, there were approved diversions of 4,500
second-feet for power from Platte River between the mouth of Loup River and
thigstation. Below there were approved diversions of 2,500 second-feet for power.

Accuracy.—Results apparently only fair.

CooperaTION.—Field data furnished by the State engineer.

Discharge measurements of Platte River near Fremont, Nebr., during the year ending
Sept. 80, 1914.

[Made by D. P. Weeks, jr.}

Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge.
Feet. | Secft. Feet. | Sec1t.

2.85] 5500 )| June 1l ........oioiiiiiannn.. 4 3.45| 862
2,30 3,510 Jaly 1301l 1.35] 238
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Daily discharge, in second-feet, of Platte River near Fremont, Nebr., for the years 1918~14.

Day. July. | Aug. |Sept. | Oet. | Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1913-14.

1,300 | 2,380 6,310 | 8,800 | 8,780 | 6,800 | 1,550 | 2,650

1,260 | 2,240 1 8450 | 9,000 (11,800 | 1,340 | 4,400

1,320 { 2,120 5,530 |10,100 | 9,400 | 8,700 | 1,440 | 4,400

1,320 | 2,120 5,450 {12,500 [10,200 | 6,980 | 1,440 | 4,190

1,320 | 2,180 4,890 11,700 | 9,700 | 8,600 | 1,550 | 3,700

1,320 | 2,240 4,780 111,200 | 8,550 | 6,300 | 1,550 | 3,400

1,370 | 2,310 4530 |11,200 | 8,100 | 5,260 | 1,550 | 3,400

1,420 | 2,380 4,420 {11,200 | 7,720 | 4,400 | 1,340.| 3,130

1,520 | 2,450 4180 110,900 | 8100 | 3,980 | 1,140 | 3,770

1,540 [ 2,510 4,080 {10,900 | 8,700 | 3,430 | 1,180 | 4,400

1,730 | 2,570 [.e.oo.ifeneen. 3,840 10,600 | 8,620 | 3,040 940 | 6,520

1,730 | 2,540 |-.. 3,680 110,600 | 7,740 | 2,800 | 940 | 4,580

1,710 | 2,510 |.. 3,540 11,900 12,300 | 2,370 | 1,240 | 4,960

1,930 | 2,540 |. 3,510 |11,300 {18,300 | 2,110 | 9,540 | 5,340

2,150 | 2,510 |- 3,510 |10,600 {22,300 | 1,990 | 6,300 | 5,140

1,060 | 2,880 | 1,940 [ 2,240 . 3,340 | 9,780 (19,600 | 1,730 | 3,100 | 5,500
1,840 | 4,180 | 1,830 | 2,240 |- 37180 [10,000 [18,900 | 1,550 | 2,500 | 5,420
1,720 | 3,390 | 1,650 | 2,320 | 3, 9,610 (16,200 | 1,510 | 1,770 | 5,500
1,700 | 2,600 | 1,540 | 2,400 |. 3,510 [10,000 [16,000 | 1,550 | 1,660 | 4,680
1,500 | 2,200 | 1,540 | 2,490 |- 3,410 {10,600 [13,900 | 1,380 | 1,570 | 4,400
1,720 | 2,000 | 1,540 | 2,570 | 6,030 | 3,510 (10,000 | 9,380 | 1,340 | 1,550 | 4,330
1,840 | 1,780 | 1,650 | 3,070 |- 5,260 | 3,410 (10,000 [10,500 | 1,340 | 1,360 | 4,330
2,600 | 1,680 | 1,810 | 3,420 |- 3,740 | 3,180 (10,600 [14,900 | 1,300 | 6,520 | 4,080
2,340 | 1,690 | 1,980 | 2,980 |- 3,580 | 3,510 {13,000 {13,000 | 1,260 | 3,100 | 4,020
1,910 | 1,700 | 2,160 | 2,800 |- 2| 3,740 | 3,410 {12,100 (12,500 | 1,550 | 2,950 | 4,050
.11,960 | 1,710 | 2,220 | 2,800 | 4,600 | 3,340 |12,400 (10,500 | 2,500 | 2,650 | 3,910
1,940 | 1,710 | 2,120 | 2,800 |- 4,360 | 5600 (11,000 | 9,480 | 2,650 | 2,500 | 3,700
1,910 | 1,590 | 2,140 | 3,030 |- 5,340 | 6,500 10,900 | 8, 1,500 | 2,740 | 3,580
1,840 | 1,480 | 2,160 | 3,260 |- 5,840 [10,100 11,700 | 7,780 | 1,880 | 2,500 | 3,580
1,840 | 1,460 | 2,380 | 2,660 | 7,830 | 9,250 [10,600 | 7,200 | 1,770 | 3,100 | 3,550
1,770 | 1,380 |....... 2,240 ... 6,030 |-...... 1450 |- ... 1, 3,700 |...%.. .

NoTE.—Diseharg;a estimated by indirect method for shifting channels. No estimates of discharge ]ﬁior
to July 6, 1913, as first discharge measurement was made July 10. No gage records Apr, 13, 20, 26, 28, May
11,19, 20, June 1, 8, 15, 16, 22, 29, July 4-6, 13, 27, Aug. 3, 10, 18, 24, 31, Sept. 7, 14, 24, 28, Oct. 5-9, 18-20, 26,
28, and Nov. 2, 1013; Nov. 8 1913, to Mar, 20, 1914; Sept. 13, 1914. banly ischarge recorded in table for days
on which gage was not read, interpolated.

Monthly discharge of Platte River near Fremont, Nebr., for the years 1918-14.

Discharge in second-feet.
Run-off
Month. (total in
Maximum. | Minimum. | Mean, | 2cre-feet).
1913
July 7-8L. e 3,830 1,500 2,190 109, 000
August.... 4,180 1,290 1,940 119,000
September........ ...l P 2,380 1,260 1,720 102,
1913-14.
[876273) T 3,420 2,120 2,550 157,000
November 1-7. . 3,260 2,240 2,650 36,800
March 21-31... . 7,830 3,580 5,120 | 112,000
April....... .. 10, 100 3,180 4,560 271,000
ay..... 13, 000 8,450 10, 800 664,000
June............... ... 22,300 7,200 11, 500 684,000
July... 11,800 1,260 3,390 208, 000
Avugust.. 9,540 940 2,460 151,000
September 6,520 2,650 4,290 255,000

Nortg.—See footnote to table of daily discharge. -
L]

DOUGLAS CREEK NEAR KEYSTONE, WYO.

Locarion.—In sec. 16, T. 14 N., R. 79 W., 600 feet below the proposed diversion dam
of the Bell supply canal No. 2, a mile above the old mining camp at Keystone.

DRrAINAGE AREA.—26 square miles. ’

RECORDS AVAILABLE.—June 18 to November 15, 1914.

GAGE.—Bristol water-stage recorder.
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DISCHARGE MEASUREMENTS.—At ordinary stages made by wading; in flood, from
cable. Velocity extremely high in flood.

CHANNEL AND cONTROL.—Practically permanent.

WINTER FLOW.—Small. Ice causes backwater at gage.

Diversions.—None above this point in 1914. |

CooreraTION.—Station maintained and records furnished by Laramie Water Co.

Drscharge measurements of Douglas Creck, near Keystone, Wyo., in 1912 and for the year
ending Sept. 30, 1914.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— height. | charge.
1912. Sec.ft. 1914. Sec.-ft.
July 25 | R.I.Meeker... . 43 {| July 3 34
Aug. 9]..... do......... 14 || Aug. 8 16
Sept. 8 5.7
1914. : 28 5.4
June 18 | Geo. Ebner............ 2.14 160

Daily discharge, in second-feet, of Douglas Creek near Keystone, Wyo., for the year ending
Sept. 30 1914.

Day. June. | July. | Aug. { Sept. Day. June. | July. | Aug. | Sept.
54 19 13 16 9 15
48 17 8 16 8 9
36 19 ] 19 15 8
41 17 6 17 12 7
41 14 6 19 9 6
31 12 6 27 11 11
28 10 6 84 18 7
26 13 6 26 14 6
23 11 5 15 12 6
21 11 6 1« 1 6
23 11 6 14 13 5
21 11 6 26 11 5
23 11 8 24 9 5
24 10 10 21 8 5
20 9 17 36 9 6

33 8l.......

NoTe.—Gage read 4.19 feet June 1.

Monthly discharge of Douglas Creek near Keystone, Wyo., for the year ending Sept. 30,
1914.

Discharge in second-feet.
& Run-off

Month. Py
Maximum. | Minimum. | Mean, | 3cre-feet).

FUNO 19-80.cuurniiiiie e iieaeeanaaas 202 51 108 2,570
.. 84 14 28.0 1,720

19 8 12.0 738

. 17 5 7.4 440

B T 1T s U 5,470

NORTH SPRING CREEK NEAR SARATOGA, WYO.

LocaTioNn.—In sec. 19, T. 16 N., R. 85 W., at Boock’s ranch, 14 miles southwest of
Saratoga. Nearest tributary, Methodist Creek, enters a few miles below.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 23, 1913, to September 30, 1914.

Gaee.—Vertical staff; read morning and evening.

DiscrARGE MEASUREMENTS.—Made from footbridge during high water and by wading
at other times. .
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CHANNEL AND coNTROL.—Shifting at high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.1 feet on after-
noon of June 4 and morning of June 5 (discharge 268 second-feet); minimum
stage recorded, 0.45 foot October 1-5 and 15-19 (discharge, 2 second-feet).

WinteR FLow.—No data. .

Diversions.—Prior to July 1, 1914, there were adjudicated diversionsof 80 second-
feet from North Spring Creek; proportion of diversions above the station
unknown.

Accuracy.—Estimates apparently only fair, owing to shifting control.

Discharge measurements of North Spring Creek near Saratoga‘, Wyo., during the year ending
Sept. 80, 1914.

Date. Made by— hgiz t. chlziz.e. Date. Made by— hgigﬁz. ch)i;i:ge.
Feet. | Sec.-fi. Feet. | Sec.ft.

Oct. 30 | R. H. Fletcher......... 0.50 4.2 | July 28 | M. D. Anderson........ 1.10 16
June 9|..... [ 1 YO 2.06 149 Sept. 21 | Robert Follansbee...... .98 9.7

Daily discharge, in second-feet, of North Spring Creek near Saratoga, Wyo., for the period
Aug. 23, 1913, to Sept. 80, 1914.

Day. Aug. | Sept. | Oct. | Apr. | May. | June. | July. | Aug. | Sept.
9 2 .25 225 68 17 6

9 2. 25 245 61 17 6

9 21 30 265 61 17 6

9 2 48 358 61 17 6

13 2 42 325 68 17 6

9 5 36 285 54 11 8

9 8. 48 225 48 11 6

9 8 61 205 48 11 6

16 8 83 165 48 8 6

9 8 100 155 42 6 6

9 8 91 145 36 6 6

9 8 68 165 36 [ 6

9 8 61 195 36 ] 6

9 4 75 195 36 6 6

9 2 68 185 30 [} 6

9 2 81 185 25 6 6

9 2 108 165 25 [} 6

9 2 145 175 25 6 6

9 2 165 165 21 6 6

9 2 165 185 17 6 6

........ 9 2 40 165 155 17 6 6
........ 9 2 42 185 145 25 6 6
9 9 2 42 265 117 17 6 6
9 9 3 42 275 108 17 6 6
9 9 3 42 245 100 17 6 6
12 6 3 42 205 91 17 6 6
12 5 3 30 185 75 17 6 6
9 2 4 2 205 75 17 6 6
9 2 4 25 205 75 25 6 6
9 2 4 25 205 68 17 6 6
10........ [: 2 PP 205 |-oeee-en 21 [ PPN

NorE. —Daily discharge determined as follows: Aug. 23, 1913, to May 20, 1914, by indirect method for
shifting channel; May 21 to Sept. 80, from fairly well-defined rating curve.
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Monthly discharge of North Spring Creek near Saratoga, Wgo ., for the period Aug 23,
1913, to Sept. 30, 1914.

Discharge in second-feet.
Run-off Accu
Month. (total in ra.cy-
Meximum. | Minimum. | Mean. | 2crefeet).

12 9 9.8 175 | C.

16 2 8.4 500 ) C.

8 2 3.9 240 | C.

42 25 35.5 704 | C.

275 2%| 125 7,690 | C.

358 68 174 10,400 | B.

68 17 34.0 2,090 | C.

17 6 8.3 512 | D,

8 6 6.1 361 | D.

JACK CREEK AT MATHESON'S RANCH, NEAR SARATOGA, WYO.

LocaTtion.—About sec. 36, T. 17 N., R. 86 W., at Matheson’s ranch, about 14 miles
southwest of Saratoga. Nearest tributary, North Jack Creek, which enters some
distance below the gage.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 23, 1913, to September 30, 1914,

Gage.—Vertical staff, read morning and evening. Observer, Riley Burdett.

DiscHARGE MEASUREMENTS.—Made from foot bridge during high water and by wad-
ing at ordinary stages.

CHANNEL AND CONTROL.—Practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.7 feet at 6 p. m,
June 4 (discharge, 220 second-feet); minimum stage recorded, 0.35 foot at 5 p. m.
August 13 and 6 p. m. October 5 (discharge, 3 second-feet). '

WinteER FLow.—Discharge relation seriously affected by ice; observanons discon-
tinued during winter.

DiverstoNs . —Prior to July 1, 1914, there were adjudicated diversions of 95 second-
feet from Jack Creek; the amount above the station is not known.

Accuracy.—Conditions favorable for fairly accurate results, records apparently good.

Drscharge measurements of Jack Creek at Matheson’s ranch, near Saratoga, Wyo,, during
the year ending Sept. 30, 1914

>

Date. Made by— hgim. chgt‘;e_ Date. ' Madeby— hgim.‘ ch];irz.e.
Feet. | Secft. Feet. Scc-ﬂ
Oct. 31 | R. H. Fletcher......... 0.52 6.5 || July 27 | M. D. Anderson........ 0.52
Apr. 21 | Robert Follansbee.....| 1.18 44 Sept. 21 | Robert Follansbee. . 41 a6 4
June 9 | R. H. Fletcher......... 2.38 | 112
s

& Estimated by means of floats.



176 SURFACE WATER SUPPLY, 1914, PART VI

Daily di:qcbarge, in second-feet, of Jack Creek at Matheson’s ranch, near Saratoga, Wyo.,
Jor the period Aug. 23, 1913, to Sept. 30, 1914,

Day. Aug. | Bept. | Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1913-14.

4 6 39 138 45 11 6
4 7 50 152 39 9 5
4 7 50 152 39 10 5
4 5 64 190 39 8 5
5 13 67 170 48 8 5
5 9 53 160 39 7 5
5 7 53 152 34 7 5
5 8 70 152 31 7 5
6 9 108 126 30 8 5
6 8 120 96 31 7 5
R PR 5 8 114 87 31 7 5
) b I PN 5 8 102 90 31 6 5
J R N 4 10 84 102 21, 4 6
................. 4 12 87 - 102 20 5 7
................. 5 10 102 102 20 5 8
4 102 96 18 5 8
4 138 90 14 5 6
4 145 20 16 5 7
4 152 90 14 ] 5
4 152 96 14 5 5
R Y 4 152 90 14 5 5
R D 4 152 87 18 6 5
b 3 5 170 78 13 5 5
24.. 2 5 180 70 11 5 5
25 2 5 170 61 9 ] 5
2 ] 145 61 8 6 4
3 5 138 64 10 6 4
3 5 138 48 34 5 4
4 6 145 50 17 5 4
4 6 138 45 18 5 4
i 3 PR, 138 |........ 16 [ P ..

Nore,—Discharge computed from a rating curve fairly well defined below 120 second-feet. Above 150
second-feet the curveis somewhat uncertain owing to overflow. No gage records Oct. 28, Nov. 5, Nov.
22to Apr. 19, Apr. 21, June 16, Sept. 7-9, 20, 23, 25, 26, and 29; dischargerecorded in table for days on which
gage was not read, interpolated.

Monthly discharge of Jack Creek at Matheson’s ranch, near Saratoga, Wyo., for the period
Aug. 23, 1913, to Sept. 50, 1914.

Discharge in second-feet.
Run-off |40,
Month. (total in racy.
. Maximum. | Minimum. | Mean. | 2cre-feet).
1913

Angust 28-31.ueen i 5}« 2 3.1 56 | B.

September 6 4 4.7 280 | B.

October....o.ooeonnen.. 13 5 8.5 524 | B.

FRRT:) 1117 N 11 5 8.0 335 | B.
58 33 42,8 935 | B. ~

180 39 13 6,950 | B.

190 45 103 6,130 | B.

48 8 24.1 1,480 | B.

1 4 4 6.2 383 | B.

8 4 5.3 314 | B.

ROCK CREEK AT ARLINGTON, wyo.}

Location.—In sec. 25, T. 19 N., R. 79 W., at highway bridge, at Arlington post office,
a mile below mouth of Overland Creek, the nearest tributary.

DRAINAGE AREA.—70 square miles (measured from Forest atlas).

RECGRDS AVAILABLE.—April 22, 1911, to September 30, 1914.

Gaae.—Bristol water-stage recorder; prior to 1912, staff gage referred to same datum.

1Described in previous reports as “near”’ Arlington; location of the post office has been changed,
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DiscEARGE MEASUREMENTS.—Made from hridge or by wading.

CHANNEL AND coNTRoL.—Shifting.

WinTER FLoW.—Ice causes backwater during the winter months; flow is interrupted
by snow slides above which temporarily block the channel.

Diversions.—Drior to July 1, 1914, there were adjudicated permits for diversion
from Rock Creek of approximately 7 second-feet above and 220 second-feet below
the station.

CoorerATION.—Station maintained and field data furnished by Rock Creek Con-
servation Co.

Discharge measurements of Rock Creek at Arlington, Wyo., during the year ending Sept.

30, 1914.
Gage Dis- » e | Dis-
Date. Made by— heiag;i:t. charge, || Date. Made by— hﬁiﬁt charge.
Feet. | Sec.t. Sec.ft.
Dec. 6 | Cummingsand Gordon.| 1.1 abl14 || June 19 622
Jan. 3| F.T.Cummings....... 1.05 a13 28 ¢ 185
26 |..... [ T 1.6 eld | July 5 169
Feb, 11 [ Cummingsand Gordon.| L5 al3 5 155
Mar. 28 |..... [ P, 1.4 210 31 102
Apr. 28 | M. W. Gordon......... 1.6 43 || Sept. 22 21
June 5 (..... (6 7 R 3.55 901
a Discharge relation affected by ice. b Revised since last report.

Daily dischurge, in second-feet, of Rock Creek at Arlington, Wyo., for the yeur ending
Sept. 30, 1914. .

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
13 13 9 18 935 135 57 22
11 13 9 221 1,160 135 64 22
11 15 18 30| 1,160 122 50 22
16 16 18 441 1,120 155 4 18
22 14 18 39 985 145 34 18
18 11 22 44 140 34 18
12 12 18 34 690 118 39
16 16 18 39 545 107 44 18
12 13 15 512 86 39 18
10 12 18 101 652 80 34 18
16 13 18 112 730 74 18
14 1 18 91 856 74 34 22
17 11 18 81 690 30 2
18 n 22 81 770 74 34 22
16 13 30 914 812 26
12 18 34 112 690 65 26 34

8 13 30 135 652 91 26 28
9 13 26 189 730 82 30 22
13 12 26 274 652 56 30 22
15 12 26 340 730 50 26 26
30 392 640 54 30 30

34 512 460 150 39 22

34 730 420 78 30 18

26 812 385 |- 62 30 18

30 812 325 55 26 18

34 834 255 50 34 18

30 855 210 34 22

26 | 1,080 57 34 18

22 940 175 57 30 18

18 812 165 112 30 18

........ 940 |........ a 26 |eeeennnn

NotE.—Discharge computed from a rating curve well defined between 15 and 1,300 second-feet, and
applied by indirect method for shifting channels June 20 to July 31. Discharge relation affected by ice
about Nov. 22 to Mar. 31. Mean daily discharge estimated from gage heights and resulis of five discharge
measurements made in this period, as follows: Nov. 22-30, 15 second-feet; Det. 1-31, 13 second-feet; Jan.
1-31, 13 second-feet; Feb. 1-28, 13 second-feet; and Mar. 1-31, 11 second-feet. .

43175°—wsp 386—17——12
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Monthly discharge of Rock Creek at Arlington, Wyo., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off

Month. (total in

Moximum. | Minimum. | Mesn, | 8Cre-feet).
14.3 879
November. . 13,7 816
December. . 513 799
513 799
513 722
b11 676
23.2 1,380
344 21,200
642 38,200
8.8 5,460
34.8 2,140
21.2 1,260
............ 103 74,300

’ a Partly estimated. b Estimated.
Nore.—See footnote to table of daily discharge.

SWEETWATER RIVER NEAR ALCOVA, WYO.

Locatron.—In sec. 17, T. 29 N., R. 86 W., at Schoonmaker’s ranch, 27 miles west of
Alcova. Backwater from Pathfinder reservoir extends to a point 5 miles below
station. Nearest tributary, Dry Creek, enters 6 miles below.

DranagE AREA.—Not measured.

RECORDS AVAILABLE.—August 28, 1913, to September 30, 1914,

Gaar.—Vertical staff; read morning and evening. Observer, H. D. Schoonmaker.

DiscaarRGE MEASUREMENTS.—Made from nearby bridge during high water, and by
wading at low stages. :

CHANNEL AND cONTROL.—Slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet at 6 a. m.
April 20 (discharge, 845 second-feet); minimum stage recorded, 0.40 foot Sep-
tember 14-22, inclusive (discharge, 12 second-feet).

WiNTER FLOW.—Ice causes backwater; observations temporarily discontinued.

Diversions.—Prior to July 1, 1914, there were adjudicated diversions of 121 second-
feet from Sweetwater River, practically all above the station.

Accuracy.—Results apparently good.

CoorerATION.—Station maintained in cooperation with the United States Reclama-
tion Service.

Discharge measurements of Sweetwater River near Alcova, Wyo., during the year ending
Sept. 30, 1914.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. | Date Made by— height. | charge.
Feet. | Sec.ft. ! Feet. | Sec.ft.
Oct. 14 | R. H. Fletcher......... 0.69 53 || Apr. 22 | R. H. Fletcher......... 2.43 479
Apr. 20 {..... (4 s S, 3.12 766 || June 20 | Robert Follansbee..... 1.41 25
21 |..... [T N 2.67 566 || July 29 | M. D. Anderson........ .63 45
21 [..... Lo 1) P 2.59 539
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Daily discharge, in second-feet, of Sweetwater River near Alcova, Wyo., for the period
Aug. 28, 1918, to Sept. 30, 1914. -

Day.  Aug. | Sept. | Oct. | Nov. | Dec. | Apr. | May. | June. { July. | Aug. | Sept.
28 54 54 54 265 470 694 136 38 36
25 54 541 ... .. 291 3751 714 132 36 28
28 54 54 4........ 318 420 714 123 33 31
28 360 718 115 39 32
28 405 718 80 48 25
28 470 734 78 57 25
25 540 790 78 52 25
2 470 770 67 48 25
25 390 638 70 51 25
25 375 | - 602 70 42 22
25 390 500 68 46 18
25 420 385 67 39 17
25 522 344 62 38 15
25 488 306 64 39 13
25 435 270 57 39 12
25 405 316 60 39 12
25 375 270 56 39 12
25 237 54 39 12
25 488 234 54 39 12
28 560 237 46 39 12
28 600 213 42 39 12
28 640 208 51 39 12
28 206 45 36 20
28 750 185 42 32 24
32 795 174 42 31 32
32 167 42 25 39
39 825 162 39 25 28
39 830 151 38 25 32
39 785 140 39 25 36
46 675 140 39 2 39

........ 660 |........ 39 b; ) P

Nore.—Discharge computed from a fairly well defined rating curve which was s%pljed directly, Aug. 28,
1913, to May 26, 1914, and July 5 to Sept. 30, 1914. May 27 to July 4, discharge determined b%r indirect
method for shitfing channel on acepunt of scour and fill after high water. Np gage records Dec. 2 fo Mar. 31.

Monthly discharge of Sweetwater River mear Alcova, Wyo., for the period Sept. 1, 1913,
to Sept. 80, 1914.

Discharge in second-feet. Run-off |5 con
Month, (total in
acre-feet). | T2V
Maximum. | Minimum. | Mean, .
46 25 28.6 1,700 | A
62 54 54.5 ,350 | A.
54 52 53.9 3,210 | A.
91| 370 22,000 | A.
830 360 542 33,300 | B.
140 398 23,700 | B.
136 38 644 3, A.
57 25 38.9 2,390 | A.
39 12 22.8 1,360 | A.

LARAMIE RIVER NEAR JELM, WYO.

Locarion.—In sec. 15, T. 12 N., R, 77 W., at Boswell’s ranch, 4 miles south of Jelm
post office; one-fourth mile below the Colorado-Wyoming boundary.

DraNAGE AREA.—365 square miles (measured from Clason’s sectional map of Colo-
rado, 1911).

REcORDS AvamLaBLE.—May 7, 1911, to September 30, 1914, June 22, 1904, to Octo-
ber 31, 1905, a station was maintained at Decker’s ranch, one-half mile south of
the State line. The records at the two stations are practically comparable, as
there are no tributaries nor diversions of importance between.
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GacE.—Water-stage recorder installed by State engineer of Colorado in 1911, datum
same as that of vertical staff originally used.

DiscHARGE MEASUREMENTS.—Made from bridge, except during low water,  when
measurements are made by wading.

CHANNEL AND CONTROL.—Practically permanent.

EXTREME OF DISCHARGE.—Maximum stage recorded during year (water-stage
recorder), 3.9 feet at 9 a. m. June 2 (discharge, 3,270 second-feet); minimum dis-
charge occurs during winter months; observations discontinued.

1911-1914: Maximum stage recorded, 3.9 feet June 2, 1914 (discharge, 3,270
second-feet).

WiNnTER FLOW.—Ice causes backwater at the gage during the winter months; observa-
tions temporarily discontinued.

CooprerATION.—Complete records furnished by the State engineer of Colorado.

Discharge measurements of Laramie River near Jelm, Wyo., during the year ending Sept.

30, 1914.

Gage | Dis- Gage | Dis-
Date. Made by— J hd:it. charge. || Date- Made by— heizit. charge.
Feet. | Secft.
Oct. 3 May 28 | D.L.Bundy........... 3.60 | 2,480
1 June 2 do -} 3.80 2,870
Nov. 25 9 3.10 1,170

May ;g July 31 1.55 1

a Jce present.

Daily discharge, in second-feet, of Laramie River near Jelm, Wyo., for the year ending
Sept. 30, 1914.

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

2,410 42| 15 80
2,080 | 445 170 0
2 365 | 170 60
2410 340| 155 40
2,280 | 445| 130 70
2,150 | 25| 105 40

, 251 105 50
1,340| 295 105 40
1150 25| 105 30
1,150 | 220 105 30
30| 202| 105 30
1,340 220| 105 30
440 202 105 28
neso| 185] 105 25
Lao| 185| 105 2
L,150| 155| 105 25
Lo0| 10| 105 25
noo| 28| 105 25
noo| 22| 130 25
20| 15| 105 25

950 | 185 105 30
1,00 202 105 25

860 | 185 80 2

780 | 170 80 2

155 80 2%
65| 15| 105 25
560 | 155| 105 40
50| 130 80 40

42| 130 80 60

s00f 202|* 60 60

wreeeno] 185 80 [oeennnns

Nore.—Records of discharge furnished by the State engineer of Colarado.
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Monthly discharge of Laramie River near Jelm, Wyo., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off
Month. (total in
Maximum. | Minimum. | Mean. acre-feot).
130 50 7.4 4,390
67 42 55.9 3,330
202 80 136 5,120
2,280 155 957 58,
2,980 472 1,340 79,700
472 130 234 14,400
170 60 108 6,
80 25 37.3 2,220

LARAMIE RIVER AT TWO RIVERS, WYO.

LocaTion.—In sec. 5, T. 17 N., R. 74 W, at highway bridge at Two Rivers post office.
Nearest tributary, Little Laramie River, which enters one-fourth mile below.

DRAINAGE AREA.—1,210 square miles (measured from King’s atlas).

RECORDS AVAILABLE.—May 6, 1911, to October 31, 1912; October 1, 1913, to Septem-
ber 30, 1914.

GaGE.—Bristol water-stage recorder referred to same datum as original staff gage.

DISCHARGE MEASUREMENTS.—Made from the bridge.

CHANNEL AND coNTROL.—Slightly shifting.

Winter FLow.—Ice causes backwater at the gage during the winter months and the
observations temporarily discontinued.

Diversions.—By decree of district court dated December 27, 1912, there were adjudi-
cated diversions of 414 second-feet from Laramie River between this station and
the old station rear Woods.

CooPERATION.—Station maintained and records furnished by the Laramie Water Co.

Discharge measurements of Loramie River at Two Rivers, Wyo., during the year ending
Sept. 30, 1914.

Date. Made by— h%;%%‘ ce. Date.
Sec.fi.
Nov. 16 31 || July 10
25 a 1
Apr. 14 127 1 Aug, 1
y 15 374 5
June 13 502 15
29 264 24

a Jee present.
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Daily discharge, in second-feet, of Laramie River at Two Rivers, Wyo., for the year ending
Sept. 30, 1914. i

2RBEY

Day. Oct. | Nov. | Apr. | May. | Jume, | July. | Aug. | Sept.
62 190 | 1,430 231 242
62 194| 1ado| 226 .217
74 204| 1,460 231 222
74 209 | 1,520 209 228
74 196 | 1,580 185 238
74 213 | 1,540| 17| 166 28
68 217 1,440 168 131 27
56 209 | 1,350 149 111 24
10 200 1,190 128 %6 23
25 228 895 117 73 23
20 299 667 115 65 24
35 378 569 114 61 - 25
56 373 504 110 53 24
68 370 475 106 49 22
74 464 97 45 22
62 504 111 40 23
56 |. 447 513 130 51 22
51 |. 475 838 160 40 25
51 539 600 173 40 32
51 619 566 192 35 40
51 711 585 202 32 76
35 |- 769 613 217 32 76
35 |. 851 616 233 30 113
40 |. 958 498 206 32 113
40 |. 1,060 439 233 32 107
35 |. 1,080 384 254 30 107
40 |. 1,210 361 226 34 162
40 | ; 343| 219 34 198
40 |. 1,280 275 217 30 198
45 |. 1,360 251 213 30 200
56 1,420 |........ 222 30 {eenen..

Nore.—Records were furnished by the Laramie Water Co.

Monthly discharge of Laramie River at Two Rivers, Wyo., for the year ending Sept. 30,

1914.
Discharge in second-feet. Runeoft
Month. (total In
: Maximum. | Minimum. | Mean, | 2¢re-feet).
4 20 5.3 3,150
74 0| 625 1,860
198 122 161 5,430
1,420 190 589 36,200
1,580 251 790 47,000
254 97 180 11,100
242 30 81.9 5040
200 22 60.7 3,610

Nore.—Results changed slightly to conform to com putation rules of the United States Geological Survey.

LITTLE LARAMIE RIVER AT TWO RIVERS, WYO.

LocaTtron.—On section line between secs. 5 and 6, T. 17 N., R. 74 W., at highway
bridge, one-half mile south of Two Rivers; nearest tributary, Mill Creek, enters
about 12 miles above; no tributary between the station and the mouth, one-half
mile below.

DRAINAGE AREA.—421 square miles (measured from King’s atlas). -

REcORDS AVAILABLE.—May 6, 1911, to October 31, 1912; October 1, 1913, to Septem-
ber 30, 1914. ’

Gaae.—Bristol water-stage recorder referred to staff gage which was moved 400 feet
upstream April 25, 1918,
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DiscHARGE MEASUREMENTS.—Made from bridge during high water; by wading at
ordinary stages.

CHANNEL AND CONTROL.—Shifting.

‘Winter FLow.—Ice causes backwater at the gage during the ,winter months; observa-
tions are temporarily discontinued.

Diversions.—Prior to July 1, 1914, there were adjudicated diversions from Little
Laramie River of 453 second-feet, all above the station.

CooPERATION.—Station maintained and records furnished by Laramie Water Co.

Discharge measurements of Litile Laramie River at Two Rivers, Wyo., during the year
ending Sept. 30, 1914.

Date. Made by— hgi;%et. c]:]l)allée. Date. Made by— hgi;%&. ch]?iir'g-e.
Sec.-ft. Feet, | Sec.ft.
Nov. 16 20 || June 13 | Geo. Ebner............] 3.15] 314
Apr. 14 59 29 d 1.41 36
ay 15 60 || July 10 1.01 8.2
June 3 1,330 || Aug. 6 1.49 39
3 1,620 15 .89 4.9
9 517 24 .85 3.6

Daily discharge, in seccmd -feet, of Little Laramie River at Two Rivers, Wio., for the year
ending Sept. 30, 1914

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
60 791 28 76 5
84 975 27 4
93 { 1,580 25 3
651 1,740 20 75 3
53] 1, 19 62 3
42| 1,400 17 46 2
34| 1,160 13 36 2
33 915 12 27 2
28 511 9 21 1
22 337 8 18 1
25 262 8 7 1
4“4 291 [ 1 1
55 208 5 7 1
54 315 5 6 1
55 339 5 5 1
57 332 5 4 1
56 337 4 3 1
59 269 3 3 1
78 230 3 3 3
90 216 3 3 3
128 222 2 3 3
191 234 4 3 3
236 187 35 4 3
262 143 32 3 3
375 112 20 3 3
443 90 10 3 3
419 65 6 5 3
449 49 5 7 2
680 4 8 2
828 31 10 7 2
784 |.c.oonnn 62 [ 28 PO

Nore.—Records furnished by the Laramie Water Co,
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Monthly discharge of Little Laramsie River at Two Rivers, Wyo., for the year ending Sept.

30, 1914.
Discharge in second-feet. Run-off
Month. (total in
Maximum., | Minimum. | Mean. | 2°Te-eet):
25 6 16.2 996
45 17 26.1 775
74 4% 55. 4 1,870
826 22 190 11,700
1,740 31 503 29,900
62 2 13.4 824
76 3 19.5 1,200
5 1 2.2 133

g NOTE —Results changed slightly to conform to the computation rules of the United States Geological
urvey.

BIRDWOOD CREEK NEAR SUTHERLAND, NEBR.

Locamion.—In sec. 2, T. 15 N., R. 83 W., at highway bridge, 16 miles north of Suth-
erland. Nearest tributary, West Birdwood Creek, enters 2 miles below.

DrAINAGE AREA.—Not measured. .

RECORDs AvAILABLE.—August 26, 1913, to September 30, 1914.

Gace.—Vertical staff, which was moved upstream September 1, 1913. Observer,
C. J. McNamara.

DISCHARGE MEASUREMENTS.—Made from pile bent bridge.

CHANNEL AND CONTROL.—Somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet at 3 p. m.
June 13 (discharge, 244 second-feet); minimum stage recorded, 2.96 feet Septem- -
ber 23-30, inclusive (discharge, 144 second-feet).

WinTer Frow.—Discharge relation practically unaffected by ice.

DiveErsions.—Prior to September 1, 1914, there were approved diversions of 112
second-feet from Birdwood Creek below the station; none above station.

Accuracy.—Although the channel is somewhat shifting, the flow is very uniform, as
the creek is fed by springs, and sufficient discharge measurements have been

- obtained to make the estimates of daily discharge reliable.

CooreraTiON.—Field data furnished by the State engineer.

Discharge measurements of Birdwood Creek near Sutherland, Nebr., made by C. J. McNa-
mara, during the year ending Sept. 30, 1914,

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. heiZ%t. charge. Date. height. | charge.

Feet. | Sec.-ft. Sec.t.

3.05 172 177

3.05 172 174

3.00 174 162

2.95 166 206
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Daily discharge, in second-feet, of Birdwood Creek near Sutherland, Nebr., for the year
ending Sept. 30, 1914.

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

Nore.—Discharge computed by the indirect method for shifting channels from four well-defined rating
eurves.

Monthly discharge of Birdwood Creek near Sutherland, Nebr., for the year ending Sept.

30, 1914.
Di%éﬁarge in second-feet. Runoff
Month. N (ool
Maximum, | Minimum, | Mean, | 3¢re-feet).
172 172 172 10,600
172 172 172 10,200
200 172 183 1
18 154 173 10,600
29 168 180 10,000
180 168 176- 10,800
200 176 177 10, 500
214 168 181 11,100
244 176 187 11,100
102 150 176 10,800
242 158 181 11,100
164 ‘144 154 9,160
24 144 176 127,000




186 SURFACE WATER SUPPLY, 1914, PART VI.
SOUTH PLATTE RIVER! AT LAKE GEORGE, COLO.

LocatioNn.—In sec. 19, T. 12 8., R. 71 W., at highway bridge, one-fourth mile below
Lake George, in the Pike National Forest, about 2 miles above the mouth of
Caylor Gulch; no tributary between the outlet of the lake and the sta.txon

DraiNAGE AREA.—Not measured.

Recorps avamnaBLE.—October 22, 1910, to September 30, 1914.

Gace.—Bristol water-stage recorder installed by State engineer in 1911, set to read at
same datum as the original staff gage. During 1914 the water-stage recorder was
not used, and the readings were taken from the staff gage, which was read once *
daily.

DISCHARGE MEASUREMENTS.—Made from bridge during high water and by wading
at ordinary stages.

CHANNEL AND cONTROL.—Conditions in the channel will remain unchanged as long
a8 the control—a 2-foot timber-crib dam 50 feet below the gage—remains per-
manent. One shift occurred during 1914.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet at 11 a. m.
June 17 (discharge approximately 3,000 second-feet). Rise was due to breaking
of dam; minimum discharge recorded, 5 second-feet January 20. Winter records
are fragmentary.

1911-1914: Maximum stage recorded, 6.0 feet June 17, 1914 (discharge, ap-
proximately 3,000 second-feet); minimum stage recorded, 0.60 foot January
6, 1911 (discharge, 0.5 second-feet).

WiNTER FLow.—Ice causes backwater during the winter months, and measurements
are made to determine the flow.

DiversioNs.—There are court decrees for diversions of 1,076 second-feet from the
South Platte above Lake George. In addition, Antero reservoir has a decree
for storage of 85,600 acre-feet from the South Platte and tributaries. All the
water from Antero reservoir passes the Lake George station, asitis finally diverted
from the South Platte. There are decrees for diversions of 1,926 second-feet
from tributaries above Lake George.

Reauramion.—The discharge at the station is regulated naturally to some extent
by the dam at the outlet of Lake George; the lake has an area of one-half square
mile, and is used as an ice pond. It is regulated to a greater extent by Antero
reservoir, 45 miles upstream.

Accuracy.—Owing to the many interpolated discharge estimates and the fact that
the mean stage is based on one reading, the results are apparently only fair.

CoorerATION.—Station maintained in cooperation with United States Forest Service
and the State engineer.

Dmharge measurements of South Platte River at Lake George, Colo., during the year
ending Sept. 30, 1914.

Date. Made by— ponge, ch’g;sg‘e_ Date. Made by— Do, chDar“g'e.

Feet. Sccégt. Feet. | Sect.

Nov. 5 o168 June 7 Roberc Follansbee. .. .. 2.8 495

Jan. 20 do 1.24 4.9 if Aug. 26 | R. H, Fletcher......... 2.68 453
May 12 | Thos. Grieve, jr. 2.00 133

1 Formerly known as South Fork of South Platte River.
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Daily discharge, in second-feet, of South Platte River at Lake George, Colo., for the year
i ending Sept. 30, 1914.

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

261 935 282

30 2120 | 0428 | 0445 | a774 | @198
65| a33 107 | 442 | 0463 | 612 190
65 a37 @117 | @471 ( 2480 ( 548 190
65 41 127 a498 | a532| @195
52 52 132 515 515 @201
58 52 132 (2) 455 207
58| o043 122 (e) 350 | @198
58
50

-
-
e
@
-

41| a36 301 ga 303| «190
45 41 382 | ad95| (o a303| al90
ad45| a38 a37l | a475| (@) 303 @190
45 a35 360 ug a 311 @190
a4l | a32 335 | 0428 @ a3l8| @190
a37| e29 500 400 a 326 | o190
a33| a26 470 | 350 | (o 303 | al90
a29 26 530 | o323 gag 444 190
26 26 500 | 206 | (e 312 190
26| a26 470 | 0269 | 7501 a297 190
26 a26 530 242 935 282 190
33 26 560 | 254 | 972 | 0282 190
65 |....... 720 |....... 972 | o cevecen

o No gage record available; discharge, when given, is interpolated.

Note.—Daily discharge computed from three rating curves. One used from Oct. 1 to Dec. 31, 1913; a
second, well-defined below and fairly well defined above 600 second-feet, used from Mar. 8, to June 17; and
@ third, used from June 18 to Sept. 30, being based on two measurements and the form. of the previous
curve. Discharge interpolated for days when the ga%g was not read as indicated above except lor ]igrts
of July when no estimates were made; discharge relation affected by ice during during January and Feb-

ruary.
Monthly discharge of South Plaite River at Lake George, Colo., for the year ending Sept.
30, 1914.
‘ Discharge in second-feet. Run-off .
Month. (total in racy.
Maximum.| Minimum. | Mean. | 3Te-feet).

140 2 62.8 3,800 | B.

67 26 35.8 2,130 | B.

26 26 26.0 1,600 | D.

160 25 73.0 1,400 | C.

310 78| 173 10,300 | C.

720 07| 282 17,300 | B.

1,470 242 605 36,000 | C.

972 282 531 32,600 | C.

282 19| 203 12,100 | C.

Nore,—See faotnote to table of daily discharge.
SOUTH PLATTE RIVER BELOW NORTH FORK, AT SOUTH PLATTE, COLO.

Location.—In sec. 25, T.7 8., R. 70 W., in the Pike National Forest, at South Platte,
about 800 feet below junction of North and South forks; no tributary between
the forks and the station and none for several miles below.

DRAINAGH ARHA.>-2,610 square miles (measured from Hayden’s atlas),
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REcORDS AvAILABLE.—March 28, 1902, to September 30, 1914. Records at Platte.
Canyon and at Deansbury, a few miles below, extend back to 1887, with the
exception of the years 1893 and 1894. The earlier records, 1887-1892, were
obtained by the State engineer, and the records from 1895 to 1898 were taken
under the direction of the Denver Power and Irrigation Co.

GagE.—Bristol water-stage recorder installed by the State engineer March 14, 1910.
From March 28, 1902, to May 7, 1905, the gage was at the highway bridge. On
the latter date it was moved to its present site, 150 feet below, and probably set
to read at a different datum. Datum of water-stage recorder the same as that of
gage installed in 1905.

DiSCHARGE MEASUREMENTS.—Made from car and cable during high water and by
wading at low stages.

CHANNEL AND coNTROL—Shifting during high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year (water-stage
recorder), 7.65 feet at 11 a. m. June 2 (discharge, 3,200 second-feet); minimum
discharge recorded, 104 second-feet March 11 and 12.

WINTER FLOW.—Ice causes backwater during a part of the winter months, and meas-
urements are made to determine the flow. '

Diversions.—None between this station and that on the North Fork at South Platte.
Between South Platte and the station on the South Platte near Lake George Chees-
man reservoir has court decrees for 80,000 acre-feet for municipal supplies. All
this water passes the gaging station as it is diverted from the South Platte farther
downstream. There are decrees for diversions of 1,400 second-feet from inter-
vening tributaries and a reservoir decree for 46,000 acre-feet.

REecuLaTION.—Flow regulated somewhat by the Cheesman reservoir (capacity approx-
imately 80,000 acre-feet) on the Squth Platte about 20 miles above the forks.

Accuracy.—Although the control is shifting sufficient discharge measurements have
been obtained to make the results reliable.

CooPERATION.—Station maintained in cooperation with the State engineer.

Discharge measurements of South Platte River below North Fork, at South Platte, Colo.,
during the year ending Sept. 30, 1914,

D
Date. Made by— porke | o || Date. Made by— o | e,
Feet. | Sec.ft.
Dec. 5| R.H, Fletcher.. May 4 5.48 1,570
29 |.....do 8 5.60 1,640
Jan. 12 2.69 126 28 6.90 2,900
21 do 3.35 a217 || July 7 4.35 | 1,410
Feb. 5 2.10 @160 31 6.55 3,040
% 1.70 120 || Aug. 21 3.98! 1,120

a Discharge relation affected by ice. & Made from bridge.
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Datly discharge, in second-feet, of South Platte River below North Fork, at South Platte,
Colo., for the year ending Sept. 30, 1914.

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

442 | 241 135| 195| 117| 126 @385 |1,360 2,950 | 1,230 | 2,910 | 912
223 164 1 a159 160 128 | 2405 | 1,450 | 3,140 | 1,300 | 2,960 848

569 | 280| 145| e181| 156| 128 | 2488 (1620 | 3,070 | 1,450 { 3,000 826
547 319 108 | «152 153 102 | o840 | 1,540 | 2,910 | 1,410 | 2,920 784
463 | 260{ 339 | ¢162| 160 | 108 |a1,180 | 1,580 | 2,780 | 1,390 | 2,760 762
400 241 395 173 | a146 113 (21,120 { 1,580 | 2,660 | 1,390 | 2,610 740
400 241 178 | 0142 122 1,620 | 2,520 | 1,380 | 2,470 740
206 | 34| 168] e143| 117 | 784 | 1,620 2,420 | 1,330 | 2,300 698

350 | 2061 276| 183| a150| 128 | 8901|1730 (2,280 1,300 )2,240| 676
339 190 | o250 168 | 2166 128 870 | 1,770 | 2,230 | 1,220 | 2,110 654
319 206 |' ¢160 148 154 104 826 | 1,840 | 2,170 | 1,220 | 1,950 633
319 206 | 2160 128 164 104 826 | 1,890 | 2,100 | 1,260 | 1,850 612
870 223 | a220 140 159 133 848 | 1,960 | 2,130 | 1,340 | 1,650 612
299 241 | al45 165 163 157 805 | 1,960 | 2,100 | 1,540 | 1,570 676
2231 206 117| 165| 154 177 | 891 | 2,080 | 2,160 | 1,690 | 1,500 676
223 177 117 180 166 206 870 | 2,120 | 2,300 | 1,760 | 1,360 676
241 190 124 195 183 242 719 | 2,260 | 2,500 | 1,760 | 1,300 654
26| 190 | 128| 210] 128| 280 | o900 (2,260 [ 2,310 | 1,990 | 1,210 | 654
206 223 117 210 128 | 290 (21,000 | 2,380 | 2,020 | 2,120 | 1,110 633
206 | 241 95| 202 | 135| 299 |e1,100 | 2,470 | 1,960 | 2,240 | 3,110 590
223 280 @95 | 202| 136 240 | 2,630 | 1,860 | 2,120 | 1,110 547
223 206 95 202 136 280 | 1,170 | 2,750 | 1,710 | 2,280 | 1,110 547
223 152 140 202 128 242 | 1,130 | 2,920 | 1,690 | 2,440 | 1,110 526
260 | 129| 140 202 117 299 | 1,060 | 2,970 | 1,590 | 2,540 | 1, 526
280 177 | 2140 202 106 260 | 1,040 | 3,050 | 1,530 | 2,400 998 547
241 | 169 | e152 | 202 319 | 1,250 | 2,920 | 1,490 | 2,300 | 1,040 52
223 177 | a152 202 319 | 1,100 | 2,900 | 1,360 | 2,290 | 1,170 505
223 | 1907 ol17| 202 339 | 1,280 | 2,860 | 1,300 | 2,480 | 1, 484
177 223 | o140 152 339 | 1,200 | 2,840 | 1,230 | 2,640 484
06| 145 140 160 319 | 1,320 | 2,960 | 1,190 | 2,780 | 977 506
241 |....... 140 1656 350 [....... 2,960 |....... 2,900 977 {eeennnn

e No gagf)records; discharge interpolated.

Not1E.—Daily discharge determined as follows: Oct. 1 to Dec. 5, 1913, and Feb. 25 to Mar. 30, 1914, from
a well-defined rating curve; Apr. 6 to Sept 30 by indirect method for shifting channels; Dec. 6 to Feb. 4,
when discharge relation was affected by ice, estimated from discharge measurements, gage heights, tempera-
ture records, and cemparison of records at this station with those obtained by Denver Union Water Co. at
theirintake. Estimates for days in April when gage was not read, based on records of Denver Union Water
Co., an allowance being made for the slight difference in drainage area.

Monthly discharge of South Platte River below North Fork, at South Platte, Colo., for the
year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off |, ...
Month. (totalin pings
: : acre-foet). ye
Maximum. | Minimum. | Mean.
870 177 324 19,900 | A.
319 129 212 12,600 | A.
395 95 171 10,500 | C.
210 128 179 11,000 | B.
183 106 143 7,940 | B.
104 211 13,000 | B.
1,320 385 950 3 B.
, 050 1,360 | ~ 2,220 136,000 | C.
3,140 1,190 | 2,120 126,000 |' C.
2,900 1,220 1,850 114,000 | B.
3,000 977 1,690 104,000 | B.
912 484 642 38, B.
3,140 104 890 650, 000

Norte,—See footnote to table of daily discharge,
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SOUTH PLATTE RIVER AT JULESBURG, COLO.

LocaTioN.—About sec. 33, T. 12 N., R. 44 W., at highway bridge, a mile south of
Julesburg. No important tributaries between the station and the Colorado-
Nebraska State line, one mile distant. All the tributaries for 100 miles or more
above the station are intermittent streams.

DRAINAGE AREA.—20,600 square miles.

RocoRrDS AVAILABLE.—April 2, 1902, to November 16, 1906; May 12, 1908, to Sep-
tember 30, 1914.

Gace.—Chain gage at the new highway bridge 2,000 feet upstream from the original
station. The datum has remained unchanged since reestablihsment of station in
1908.

DISCHARGE MEASUREMENTS.—Made from the pile bridge during high water, and by
wading at low stages.

CHANNEL AND coNTROL.—Shifting; frequent discharge measurements required.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.15 feet June 8
(discharge, 13,400 second-feet); minimum stage recorded, 0.4 foot July 31 and
August 1 (discharge, 15 second-feet).

WiINTER FLOW.—Ice causes backwater during the winter months.

Diversions.—Between South Platte and Julesburg there are court decrees for diver-
sions of more than 11,500 second-feet from the South Platte. There are also
numerous floodwater decrees.

Accuracy.—Channel did ngt shift to any great extent during 1914 and sufficient
discharge measurements were obtained to make discharge estimates fairly reliable.

CoorPErATION.—During 1914 the station was maintained chiefly by the State engineer
of Colorado and the State engineer of Nebraska.

Discharge measurements of South Platte Rvver ot Julesburg, Colo., during the year ending
Sept. 30, 1914.

Gage Dis- . Gage Dis-

Date. Made by— height. | charge. | L8t Made by— height. | charge
Fect. | Sec.-ft. . Feet. | Sec.-ft.
Nov. 19 | Grieve and Hezmal- June 30 | A. F. Hewitt.......... 2.35( 1,040
halch 42 |} Aug. 5| F.Cogswell............ .80 8
May 5 5,070 || Sept. 11 | Robert Follansbee..... 1.40 345
16 6, 800 28 | C.J, McNamara....... 1.20 206

June 27 1,760

Daily discharge, in second-feet, of South Platte River at Julesburg, Coio., Jor the year
ending Sept. 30, 1914.

Day. Apr. | May. | June.| July.| Aug.| Sept. Day. Apr. [May.]| June.| July. | Aug. | Sept.
5,160 5,160 1,280 15 80| 275

-] 6,060] 4,780| 1,1 20 1200 275

-1 6,060 4, 93 25 1200 275

5,160| 5, 560, 40| 140, 300

.| 6,080| 5, 380 120 180 300

TP IO 7,160( 7, 275 325 2000 300
 STURSRUIN I 8, 510{10, 225 325 2000 325
| S 300| 7,160/13, 200 250 200 350
Qs 300( 7,840(12, 160 225 200, 350
10.cuenn.... 350{ 6,060(11, 120 180, 250 325
610| 8, 160, 250, 300

160| 3, 140 5000 250

160 2, 3 120 590 250

160{ 2, 300 120 660 250

160 2, 50 100 (73% 225
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Monthly discharge of South Platte River at Julesburg, Colo., for the year ending Sept.

0,

Month.

T

Discharge in second-feet. Run-off

(total in

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

4,410 30| 2,00 94,400
8,510 3,780 | 5,910 363, 000
13,400 1,280 4,470 266, 000
1,280 15 190 11,700
740 15 234 14,400
830 225 445 26, 500

SOUTH PLAT"{E RIVER AT NORTH PLATTE, NEBR.

LocaTioN.—At pile-bent bridge one-half mile south of North Platte. No tributaries
between the station and the mouth 4 miles below.

DraiNaGE AREA.—Not measured.

RECORDS AVAILABLE.—June 1 to September 30, 1914.

GaGE.—Vertical staff; read once daily. Observer, Fred Spurrier.

DiscHARGE MEASUREMENTS.—Made from pile-bent bridge.

CHANNEL AND coNTROL.—Data too meager to determine.

WinteR FLOW.—No data.

Diversions.—Prior to September 1, 1914, there were gpproved diversions of 362
second-feet from South Platte River between Julesburg and North Platte.

Accuracy.—Results above 30 second-feet are apparently fair. Discharge for Septem-
ber not computed because of lack of discharge measurements at the low stages
recorded during the month.

CooreraTiON.—Field data furnished by the State engineer.

Discharge measurements of South Platte River at North Platte, Nebr., during the year
ending Sept. 30, 1914. '

[Made by C. J. McNamara.] ¢

Gage Dis- Dis-
Date. « height. | charge. Date. hmﬁ. charge.
1911, Feet. Sec.fi. 1912, Feet. Sec.t.
M0, 5.0 7,300 | July B..oieeenn. 36| . 788
June18....cocieciiininnnnnnn. 4.3 2,900 b 3.0 31

Daily discharge, in second-feet, of South Pla
ending Sept. 30, 1914.

tte River at North Platte, Nebr., for the year

Day.

July. Day. June. | July.

Day. June. | July
6,700 | 1,450
6,700 | 1,200
7,400 | 1,000
8,200 800
9,000 800
9,000 800
9,800 600

10, 600 325
11, 400 225
11,800 450

SOoOCOOD DOMMO

Note.—No %age heights are available (discharge interpolated) June 7, 14, 21, 28, JuleYl 53912, 19, July
e

26 to Sept. 3

30 second-feet. couracy.

gete% 13, 20, and 27. Discharge computed from a rating curve fairly w

fined above
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Monthly dzscharge of South Platte River at North Platte, Nebr., for the year ending
Sept. 80, 1914.

SURFACE WATER SUPPLY,

Discharge in second-feet.
Run-off
Month. - (total in
Maximum. | Minimum, | Mean, | 8Cre-feet).
TURO . < e et e e e aneaan 11,800 1,450 | 6,100 363, 000
ULy .o ittt 1 450 0 265 16 300
AUZUSE. oo iaieeaeeaeaaaa——— 0

TARRYALL CREEK NEAR JEFFERSON, COLO.

Locarion.—In sec. 6, T. 9 8., R. 74 W, at Robbins ranch, about 10 miles southeast of
- Jefferson. Rock Creek enters half a mile below.

DraAINAGE AREA.—223 square miles (measured from Forest atlas).

REcoRDS AVATLABLE.—June 27, 1912, to September 30, 1914. From October 18, 1910,
to June 28, 1911, a station was maintained within a quarter of a mile of this point,
but the relation between the two gages is not known.

Gace.—Vertical staff; read morning and evening. Observer, Miss Rose Robbins.

DISCHARGE MEASUREMENTS.—Made from foot bridge during high water and by wading
at ordinary stages. '

CHANNEL AND CONTROL.—Shifting during 1914.

ExTreEMES OF DISCHARGE.—Maximum stage recorded during year, 3.6 feet during
night of June 15 (discharge not estimated), minimum stage occurred during winter
months when observations were discontinued.

1912-1914: Maximum stage recorded, 3.6 feet night of June 15, 1914 (discharge
not estimated); minimum stage occurred during winter months when observa-
tions were discontinued.

WinTER FLow.—Ice causes a large amount of backwater; observations temporarily
discontinued during the winter.

DiversioNs.—There are court decrees for diversions of 314 second-feet from Tarryall
Creek above the station and 220 second-feet below. The Tarryall Canal and
Reservoir Co. has a provisional decree for storage of 68,000 acre-feet from Tarryall
Creek and tributaries above the station, and a decree for a supply diversion
amounting to 450 second-feet which has not yet been made.  There are also
decrees for diversions of 926 sedond-feet from tributaries above the station.
The Boreas ditch diverts a small quantity of water from the headwaters of Blue
River to Tarryall Creek at its headwaters.

Accuracy.—Records are apparently good. Owing to the high altitude of the drain-
age basin (9,500 to 13,000 feet), there i3 considerable diurnal fluctuation during
high water, owing to alternate melting and freezing, mean daily gage height,
based on two readings a day, and the maximum stage for the 24 hours may
therefore be somewhat in error.

CoorERATION.—Station maintained in cooperation with the Tarryall Cana,l and
Reservoir Co.

Discharge measurements of Tarryall Creek neur Jeg'erson, Colo., made by Robert Fol-
lansbee, during the year ending Sept. 30, 1914

0 Dis- Gage | Dis- e | Dis-
Date. heaiﬁxt. charge. Date height. | charge. Date. heig%lt. charge.
Feet. | Sec.-ft. Feet Sec-ft. Feet. | Sec.ft.
May5.......... 0.71 110} June 4.......... 339 || Aug.20......... 0.71 72
[ A8 B Bl 1 87 292
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Daily discharge, in second-feet, of Turryall Creek near Jefferson, Colo., for the year ending
Sept. 30. 1914.

Day. Oct. | Nov. | Dec. | Apr. | Mar. | Jupe. | July. | Aug. | Sept.
84 24 20 277 52 450 172 525 59
9 24 20 98 525 312 52
54 24 19 313 412 172 292 44
45 24 17 331 114 315 172 273 42
42 b7 214 138 297 216 211 41
38 27 223 78 261 106 180 44
36 36 |. 90 68 207 98 163 42
32 47 |. 48 90 172 94 152 39
28 54 36 95 155 73 143 37
27 45 95 130 50 127 37
27 42 |. 54 98 146 48 113 39
27 38 109 172 90 108 39
27 36 82 87 189 261 99 44
27 31 122 117 189 412 93 48
27 27 127 143 433 146 89 44

27 114 171 525 155 87 44
27 27 71 144 243 216 79 39
27 27 48 124 198 84 40
27 27 1. 7 140 180 207 79 44
27 27 48 18° 189 172 72 34
61 27 80 223 164 146 86 37
58 26 |. 90 241 146 353 90 36
36 24 |. 90 313 135 334 90 31
34 24 |. 82 277 119 261 7% 29
31 21 48 277 106 225 83 34
27 21 232 97 216 97 34
27 20 241 78 198 81 30
27 20 328 74 279 65 28
27 20 307 54 297 88 33
26 20 248 54 225 66 34
26 0ceenn. 302 )........ 525 £ 7 PO

NotE.—Daily discharge determined as follows: Oct, 1 to Dec. 4, 1913, and June 2 to Aug. 1, 1914, from a
well-defined rating curve. Apr. 1 to May 27, 1914, from a rating curve based on two measurements and
the form of the curve used in 1913. For other days when gage wasread, by the indirect method for shifti:
%Jannetl. Ni% gage records Oct. 27, 30 (discharge interpolated) Nov. 3, 27 (discharge interpolated), an

ec. 5 to Mar. 31,

Monthly discharge of Tarryall Creek near Jefferson, Colo., for the year ending Sept. 30,
1914.

Discharge in second-feet.
ischarge in second-fee Run-off

Month. - a(g ft‘}l i;] _;}ag:fyu_
Maximum, | Minimum, | Mean. e-feat).

99 2% 36.6 2,250 | B.
54 2 28.8 1,710 | B.
331 36| 112 8,660 | B.
328 52| 168 10,300 | B.
525 54| 24 12,700 | B.
52 8| 20 12,900 | C.
525 65| 135 8,300 | B.
59 28 30.3 2,340 | B.

NORTH FORK OF SOUTH PLATTE RIVER AT GRANT, COLO.

Locarion.—In sec. 9, T. 7 8., R. 74 W, at Grant post office, in the Pike National
Forest, 250 feet above the mouth of Geneva Creek.

DRrAINAGE AREA.—5] square miles (measured on Forest atlas).

REcorps AvartaBLE.—July 18, 1910, to September 30, 1914.

GagE.—Vertical staff; read morning and evening. Observer, Mrs. M. McFarland.

DiscHARGE MEASUREMENTS.—Made from footbridge and by wading.

CHANNEL AND CONTROL.—Somewhat shifting during 1914. No backwater from
Geneva Creek.

43175°—wsp 386—17—13
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EXTREWES OF DISCHARGE.-—-Maximum stage recorded during year, 4.7 foet during
night of June 1 (discharge, 525 second-feet); minimum discharge recorded, 5
second-feet December 11-13, January 17 to February 5-7, and February 12-14.

1911-1914: Maximum stage recorded, 4.7 feet during night of June 1, 1914
(discharge, 525 second-feet), minimum discharge recorded, 3.5 second-feet Novem-
ber 3, 1911.

Winter FLow.—Ice causes backwater during the winter months and measurements
are made to determine the flow.

Diversions.—There are court decrees for diversions of 5.5 second-feet from the North
Fork above the station and of 24 second-feet from tributaries entering above.
Accuracy.—Owing to the high altitude of this station (8,570 feet), there is likely to be
considerable diurnal fluctuation at certain seasons of the year, due to alternate
melting and freezing; mean daily gage height, based on morning and evening
readings, and the high-water stage for the 24 hours may therefore be somewhat in
error; records apparently only fair. .

CooPeRATION. —Station maintained in cooperation with the State engineer.

Discharge measurements of North Fork of South Platte River at Grant, Colo., during the
year ending Sept. 80, 1914.

Gage Dis- - Gage Dis-
Date. Made by— height. | charge. || D2%. Made by height. | charge.
- Feet. | Sec.ft. Feet. | Sec.ft.
Dec. 4| R. H. Fletcher......... 1.94 a9.0 | May 7| Robert Follansbee..... 1.86 42
30 ..... (4 1 Y 1.82 e581 Juy 6(D.L.Bundy........... 2.20 75
Jan. 9 | Follansbee and Bunger.] 1.80 e 7.2 | Aug. 20 [ Robert Follansbee..... 2.02 48
Feb. 4| M. E. Bunger.......... 1.80 6.2

a Jce at control.

Daily discharge, in éewnd—feet, of North Fork of South Platte River at Grant, Colo., for
the year enging Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May, | June. | July. | Aug. | Sept.
28 20 11 6 5 8 24 57 318 110 104 35
44 20 11 6 5 9 30 53 395 106 108 34
44 16 10 6 5 10 23 92 275 99 118 35
21 21 9 7 6 1 24 64 257 102 129 39
23 26 10 7 5 12 47 62 223 92 105 39
24 21 11 7 5 13 30 46 214 92 111 38
20 16 10 7 5 14 26 471 1R 92 99 26
20 24 9 7 6 15 20 198 88 99 25
21 20 8 7 6 16 16 111 158 70 93 25
20 21 7 7 6 17 21 146 | 167 33 76 25
22 22 6 7 [ 19 26 141 174 81 69 25
20 18 6 7 5 18 26 92| 194 81 72 26
27 18 6 7 5 18 30| 12| 178 63 26
21 16 5 7 5 18 29 144 174 59 29
21 21 5 6 6 18 34| 161 202 89 55 33
23 28 5 6 7 18 30| 16| 162 85 59 29
17 33 6 5 7 19 351 177 158 89 57 25
21 16 6 5 7 19 26| 188 167| 132 57 25
21 16 6 5 7 19 51 199 167 89 62 25
20 18 6 5 7 19 46| 255 167 69 64 30
20 17 6 5 7 20 59 291 162 86 63 29
24 16 6 5 7 20 56| 355| 170] 106 63 29
20 16 6 5 7 20 41 327| 170 104 64 29
23 16 6 5 7 20 35 167 105 67 29
22 14 6 5 37 23 53| 282| 158 99 29
32 13 6 5 7 26 62 264 132 100 67 29
27 13 6 5 7 23 681 264 114 104 47 29
18 12 6 5 7 25 50 255 112 134 51 29
30 12 6 51iiea... 20 62 246 110 130 47 24
24 11 6 [ 19 52 264 102 144 35 24
b3 1 6 3 20 ... 282 |....... 188 36 |.ueenn-

Nore.—Discharge determined as follows: Oct, 1 to Nov. 21,1913, and Mar. 26 to June 2, 1914, from. arating
curve well defined below and fairly well defined above 200 second-feet; June 3 to Sept. 30, by the indirect
method for shifting channels; Nov. 22, 1913, to Mar. 25, 1914, when discharge relation was affected by ice,
estimated from discharge measurements, gage heights, and records of temperature. No gage records Dec.
14-31, Jan. 8, 14, 15, Mar. 13 and 14; discharge interpolated.
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Monihly discharge of North Fork of South Platte River at Grant, Colo., for the year endmg
Sept. 30, 1914.

Discharge in second-feet.

Run-off Aceu-
Month. . (totalin (00

Maximum. Minimum.! Mean, | 2cre-feet). -

44 17 23.8 1,460 | B.

28 11 18.4 1,090 | B.

11 5 7.1 434 | C.

7 5 5.9 36l | C.

7 5 6.1 341 | C.

2 8 17.6 1,080 | D.

68 16 37.8 2,250 | B,

355 46 179 11,000 | B.

395 102 185 11,000 | C.

188 69 101 6,210 | B.

129 35 73.3 4,510 | B.

39 24 29.1 1,730 | B.

395 5 57.3 41,500

Note.—See footnote to table of daily discharge.

NORTH FORK OF SOUTH PLATTE RIVER AT SOUTH PLATTE, COLO.

Location.—One-third mile above South Platte. No tributary between station and
mouth.

DRAINAGE AREA.—449 square miles (measured on Hayden atlas).

RECORDS AVAILABLE.—January 4, 1909, to September 30, 1910; April 1, 1913, to
September 30, 1914.

Gace.—Inclined staff; read once daily. Observer, Miss A. Vermillion.

DISscEARGE MEASUREMENTS.—Made from cable during high dnd medium stages and
by wading at low stages.

CHANNEL AND CONTROL.—Somewhat shifting.

WinTER FLOW.—Ice causes backwater and discharge measurements are made to deter-
mine the winter flow.

Diversions.—There are court decrees for diversions of 20 second-feet from North
Fork between Grant and South Platte, and 62 second-feet from intervening tribu-
taries, exclusive of Geneva Creek. A number of small ice and fish ponds divert
small quantities of water at various times.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet at 11 a. m.
May 23 (discharge, 1,860 second-feet); minimum stage recorded, 1.60 feet at 11
a. m. November 30 and March 12 (discharge 36 second-feet).

Accuracy.—As the mean daily gage heights are based on one reading a day, they
may be somewhat in error. Results apparently only fair.

CoorerATION.—Station maintained in cooperation with the State engineer.

Discharge measurements of North Fork of South Platte River at South Platte, Colo.,
uring the year ending Sept. 30, 1914.

Gage Dis- G Dis-

Date. Made by heiz%t. charge. || Date. Made by— heiﬁ]‘i. charge.

Feet. | Sec.ft. Feet., | Sec.ft.

Nov. 1| Robert Follansbee.....| 1.98 90 | May 4| T.Grieve,jre.......... 3.78 574
Dec. 29 | R. H. Fletcher 3.70 a67 8 | Robert Foilanshee. . ... .3.95 727
Jan. M. E. Bunger.... 3.20 a54 28 | R. H. Fletcher - 4.95 1,420
dy 3.16 e70 || July 7{ D.L.Bundy..... 3.30 448
1.89 265 31 | M. D, Anderson 4.45 1,160
2.55 52 || Aug. 21 | Robert Follansbhee..... 3.04 380

a Discharge relation affected by ice.
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|
Dailydischarge, in second-feet, of North Fork of South Platte River at South Platte, Colo.,
Jor the year ending Sept. 30, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
. . :
180 90 46 78 67 50| 175| 530|1,700| 510| 820 273
230 54 78 67 55{ 199! 552|1,780| 530| 820 258
1881 107 54 67 67 60| 264, 575|1,460| 510 1,120 243
188 5 46 67 60| 308 | 595|1,380 510/ 1,000 229
146 90 93 56 67 65| 358 | 62001,220| 552 940 215
146 | 107 | 130 67 56 70| 410| 690|1,080f 490] 880 202
146 | 107 130 67 56 70| 410 715)1,010| 450 820 202
126 | 107 93 56 67 76| 340| 820 '880| 430| 710 189
126 [ 107 76 67 72 61| 308| 880| 792| 410 660 -:189
126 90 68 56 91 68| 340 (1,080 850 | 392 660 177
126 90 54 56 78 42| 340 (1,150 | 880 375 565 177
126 90 54 56 56 36| 358| 978 945 358! 520 165
126+ 90 54 56 67 481 392! 880 045  410| 480 165
116 90 68 67 67 611 3921 820| 9045| 430| 440 202
107 %0 68 78 67 76| 410 792(1,000] 430 440 177
107 90 68| 104 67| 111 430 8% | 978 450 | 422 165
107 90 68 84 781 111 490 880 880| 450 405 165
107 90 54 78 84! 111! 430| 945! 820 470! 422 165
107 90 68 72 67| 102 375 |L,010| 792( 410 405 154
%0 90 54 67 91 93| 490 |1,150 | 765| 392| 388 154
126 90 54 67 91 43| 552 11,220 | 740 | 358 388 154
126 59 54 84 62 61| 530)1,620] 715| 490] 370 142
107 36 54 91 56 93| 450(1,860| 665| 575| 370 142
107 36 68 78 52| 102| 510|1,620| 620| 450 352 142
107 90 84 72| 51| 111| 510[1,380| 575| 47| 388 142
107 74 84 11| 510]1,300( 530 450 388 131
107 90 76 131 | 510(1,380 | 510| 430 370 131
126 90 68 131| 510 (1,460 | 490| 610 319 131
59 20 68 131 490 | 1,460 470| 660 319 142
107 36 68 1311 510]1,460| 490 660 288 142
90 [....... 76 153 |eennnnn 1,620 <-..... 1,000 303 {.......

NorE.—Discharge determined as follows: Oct, 5 to Nov. 30, 1913, from a fairly well defined rating curve;
Mar. 8 to July 27, from a rating curve well defined below 1,500 second-feet, applied by indirect method
for shifting channels from Apr. 22 to May 5; July 28 to Sept. 30, from a well-defined rating curve. Ice at
control Deec. 1 to Mar. 7; daily discharge estimated from discharse measurements, gage heights, and tem-
perature records. No gage records Dec. 4-7 (discharge estimated) and Feb. 3 (discharge interpolated).

Monthly discharge of North Fork of South Platte River at South Platte, Colo., for the
year ending Sept. 30, 1914.

isch: in second-feet.
Discharge 0! ¢ Run-off N
Month, (totalin rgcc;,l'
Maximum. | Minimum. | Mean, | 8¢Fe-feet).
230 59 125 7,690 | B,
107 36 85.9 5110 | C.
130 16 60.8 429 | D.
104 46 69.6 4,280 | D.
o1 4 66.0 3,660 | D.
153 42 84.8 5,210 | C.
552 175|410 24,400 | C.
1,860 530 | 1,060 65,200 | B.
1,780 470 897 53,400 | B.
1,000 358 488 30,000 | C.
1,120 288 541 33,300 | B.
273 131 176 10,500 | B.
1,860 . 36 ‘ 341 ] 247,000

Nore.—See footnote to table of daily discharge.
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GENEVA;: CREEK AT GRANT, COLO.

Locarion.—In sec. 9, T. 7 8., R. 74 W., in the Pike National Forest, at highway
bridge, at Grant post office, 300 feet above the mouth of creek.

REcorps avarLaBLE.—November 3, 1911, to September 30, 1914. From July 5, 1908,
to November 3, 1911, a station was maintained at Sullivan’s ranch, 3 miles above
Grant. Except during the spring run-off, the flow at the two points is prac-
tically the same, as shown by simultaneous measurements.

DRAINAGE AREA.—74 square miles (measured en Forest atlas).

Gace.—Vertical staff; read motning and evening. Observer, Mrs. J. M. McFarland.

Discaarer MEASUREMENTS.—Made from bridge during high water and by wading
at ordinary stages.

CHANNEL AND CONTROL.—Somewhat shifting during 1914.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.3 feet during
night of June 1 (dlscha.rge. 1,700 second-feet); minimum stage recorded, 0.70
foot at 8 a. m. March 3 and 20 (discharge, 12 second-feet).

1913-14: Maximum stagel recorded, 4.3 feet during night of June 1, 1914 (dis-
charge, 1,700 second-feet); minimum stage recorded, 0.70 foot March 3 and 20,
1914 (discharge, 12 second-feet).

WinteErR rrow.—Ice causes backwater; discharge measurements made to determine
the approximate flow during winter months.

Drversions.—There is a court 'decree for a diversion of 1 second-foot from Geneva
Creek above the station, and a temporary reservoir decree for 1,480 acre-feet from
Geneva and Kerby creeks.

AccurAacy.— Owing to the hlgh altitude of this station (8,570 feet), there is likely
to be considerable diurnal fluctuation at certain seasons of the year, due to
alternate melting and freezing; therefore the mean daily gage height, based on
two readings a day, and the maximum gage height for the 24 hours may be some-
what in error. Results only fair except for low water, for which they are con-
sidered good.

COOPERATION —Station maintained in cooperation with the State engineer.

Discharge measurements of Geneva Creek at Grant, Colo., during the year ending Sept.

30, 1914.

Gage | Dis- Gage | Dis-
Data. Made by— hei?g%t. charge, || Date- Made by— height.| charge.
qut Sec.-ft. Feet, | Sec.-ft.
Dec. 4| R. H Fletcher......... 1.22 18 || May 7 | Robert Follansbee. .... 1.26 41
b IR+ | . .90 a16 || July 6 D. L. Bundy........... 2.00 203
Jan. 10 Follansbee and Bunger.| 2.02 a15 || Aug. 20 | Robert Follansbee ...... 1.75 103

Feb. 4| M. E. Bunger.......... 1.40 al5

o Discharge relation affected by ice.
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Daily discharge, in second-feet, of Geneva Creek at Grant, Colo., for the year ending
Sept. 30, 1914.

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

5 28 22 15 16 14 17 26 | 1,140 302 425 . 88
84 27 22 15 15 13 15 31 l,ggg 325 670 74

o
=1
-
©
-
(.3
ol
o
-
)
8
Lot
=
o«
22
(~]
g
=13
3

66
61 30 20 14 15 17 30 66 785 | - 260 | 410 78
56 25 20 14 14 17 19 60 302 | 356 81
40 28 19 15 14 17 25 82 615 280 285
39 30 18 15 14 20 25 58 582 260 300 61
42 27 17 15 15 17 203 460 260 | 295
43 30 17 15 17 17 32 222 | 582 280 275 53
44 26 16 15 17 17 25 240 648 1 325 57
40 25 16 15 19 17 25 222 715 302 180 58
50 25 14 16 17 13 28 2221 680| 350 158 58
46 22 12 17 15 17 66 203 648 375 155 57
44 30 12 18 17 17 49 222 715 402 165 76
38 39 14 19 18 15 50 240 5821 402 122
32 28 14 19 18 13 45 280 582 325 122

3

60

35 23 16 19 18 17 30 350.! 582 402 117 55
39 25 16 17 19 22 40 430 5821 325 120 45
40 25 16 17 18 12 50 520 582 260 120 55
46

48

37 25 16 17 18 1 45 582 582 280 120
43 27 16 17 16 1 105 995 582 325 158
36 37 16 17 17 19 109 g% 5821 302 104 52

42 33 16 17 19 22 92 820 648 302 126 52
37 31 15 17 16 15 66 680 430 | 302 128

53

43 33 15 17 15 17 33 785 302 ( 350 92 52
33 27 15 17 16 20 33 715 302 260 101 ﬁ
34

30 26 15 181....... 19 39 715 280 | 680 115
36 35 15 17 |....... 18 36 855 302 | 490 104
30 |- 15 15 |....... 15 ....... 960 |....... 785 88 |ieennnn

Nore.—Discharge determined as follows: Oct. 1 to Nov. 30, 1913, and Feb. 19 to July 31, 1914, from a
rating curve well defined between 40 and 300 second-feet and fairfy well defined above 300 second-feet;
Aug. 1-19, by the indirect method for shifting channels; Aug. 20 to Sept. 30, from a curve well defined
below 100 second-feet; Dec. 1 to Feb. 18, when discharge relation was octed by ice, estimated from dis-
charge measurements, gage heights, and records of temperature. No gage records Dec. 14 to Mar. 11;
discharge mterpolate(i.

Monthly discharge of Geneva Creek at Grant, Colo., for the year ending Sept. 80, 1914.

Discharge in second-feet.
Run-off |, ...,
Month. (totalin racy.
Meaximum, | Minimum. | Mean, | 8cre-feet).
84 30 4.5 2,740 | B.
39 22  28.8 1,710 | C.
22 12 16.4 1,010 N
19 14 16.3 1,000 | C.
19 14 16.5 916 | C.
22 12 16.5 1,010 .
109 15 43.2 2,570 | B.
995 26 410 ,200 | C.
1,140 280 620 36,900 | C.
785 260 344 21,200 | B.
715 88 226 13,900 | B
88 34 60.0 3,570 | B
1,140 _12| 154 112,000

Nore.—See footnote to table of daily discharge.
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CLEAR CREEK NEAR GOLDEN, COLO.

LocatioN.—In sec. 6, T. 4 8., R. 70 W., about 2 miles above Golden, and a short
distance below the headgate of the Golden ditch. The only tributary of impor-
tance between the station and the mouth is Ralston Creek, which enters about
12 miles below.

DRAINAGE AREA.—Approximately 380 square miles.

RECORDS AVAILABLE.—December 4, 1908, to December 31, 1909; June 8 to September
24, 1911; January 26, 1912, to September 30, 1914.

GAGE. —La.lhe water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from cable near the gage; by Wadmg during low
water.

CHANNEL AND CONTROL.—Somewhat shifting.

EXTREMES OF DISCHARGE.—1911-1914 maximum stage recorded (Lallie gage), 5.4 feet
during greater part of day, June 1, 1914 (discharge, 2,900 second-feet); minimum
discharge occurs during winter months when observations are discontinued.

WINTER Frow.—Ice causes backwater, but discharge measurements are made to
determine the approximate flow during the winter.

Diversions.—There is a court decree for a diversion of 53 second-feet from the head-
waters of Fraser River to the West Fork of Clear Creek. During 1914 approxi-
mately 500 acre-feet were diverted. Above the Golden station there is a court
decree for a diversion of 26 second-feet by the Golden ditch.

Accuracy.—Natural conditions, favorable for fairly accurate results; records appar-
ently good, except during the extreme high-water period, when estimates are
somewhat uncertain owing to lack of measurements.

CooreraTiON . —Station maintained in cooperation with the Farmers’ Reservoir
Irrigation Co.

Discharge measurements of Clear Creek near Golden, Colo., during the year ending Sept.
Sept. 30, 1914,

— Gage | Dis- _ Gage | Dis-

Date. Made by height. | charge. Date. Made by: height. | charge.

Feet. | Sec.-ft. . Feet. | Secft.

©Oct. 21 | T. Grieve, jr........... 1.63 125 || Mar, 26 | R. H. Fletcher......... 1.36 95
Nov. 4| R.H. Flatcher ......... 1.60 149 || Apr. 21 | T. Grieve, jr........... 2.15

Dee. 27 do .. 292 a76 || May 11 | R, H. Fletcher.. ..| 3.60 1,040

Jan, 17 1.40 105 || Aug. 19 |..... do........ . 2,19 348

Feb. 10 2.20 58 || Sept. 30 |..... R 1.38 124

21 1.28 75

@ Discharge relation affected by ice.
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Daily discharge, in second-feet, of Clear Creek near Golden. Colo., for the year ending
Sept. 30, 1914,

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

403 | 2,900 990 760 247

431 | 2,780 955 852 278

439 ( 2,600 | 955 820 192

473 1 2,400 990 732 218

486 | 2,160 | 1,020 679 192

500 | 1,850 955 603 192

509 | 1,650 | 885 [ 555 157

576 | 1,510 852 332 192

665 | 1,300 820 509 192

950 | 1,420 820 465 218

.. 985 | 1,600 820 423 168

. 880 | 1,650 790 423 168

. 720 | 1,900 | 760 383 168

. 690 | 2,000 | 760 364 146

.- 720 | 2,050 705 328 192
16. 810 | 1,600 679 328 192
17. 915 { 1,700 760 328 168
18. 1,060 | 1,850 820 311 168
19.. 985 1,850 | 1,705 | 311 146
20. 1,100 | 1,750 ; 653 328 146
21 1,300 | 1,700 653 346 157
22 1,680 | 1,510 790 364 157
23 | 1,950 | 1,420 | 790 | 328 157
2 1,950 | 1,420 653 311 146
25. 1,900 | 1, 593 | 278 136
26. 92 1,840 | 1,140 569 278 126
27.. 90 1,900 | 1,020 603 294 126
28.. 85 1,950 ; 1,140 603 278 116
29. 85 1,950 1 1, 603 278 116
30.. 76 1,780 | 1,060 643 204 116
31 83 2,800 [....... 885 278 |.oeunnn

Note.—Discharge determined as follows: Oct. 110 Nov. 30, 1913, from a well-defined rating curve: Mar.
26 to May 31, from a curve well defined below but uncertain above 1,000 second-feet; June 1 to Sept. 30,
from a eurve well defined below and fairly well defined above 800 second-feet. N0 gage records Oct. 8-14;
22, 23, Dec. 1-26, Dec. 28 to Jan. 16, Jan. 183 to Feb. 9. Feb. 11-20, Feb. 22 to Mar 25, Apr. 3-9, 23-25, and 27.
Discharge recorded in table for days on which gage was not read, estimated or interpolated.

Monthly discharge of Clear Creek near Golden, Colo., for the year ending Sept. 30, 1914.

Discharge in second-feet. Run-off |,

Month, (totalin r;g;}“

Maximum. | Minimum. | Mean, | 2cre-feet). )
October.... 294 98 185 11,400 | B.
November. 173 72 136 8, B.
March 26-31 92 76 85.2 1,010 | B.
April 375 86 219 13,000 | B.
May. 2,300 403 | 1,120 68,900 | B.
June. 2,900 1,020 | 1,710 102,000 | C.
July. 1,020 569 m 47,800 | C.
August 852 278 431 s B.
September. 278 116 170 10,100 | B.

SOUTH BOULDER CREEK NEAR ROLLINSVILLE, COLO.

LocatioNn.—In sec. 35, T. 1 8., R. 73 W, at highway bridge, a mile west of Rollins-
ville, in the Pike National Forest. Nearest important tributary, Jennie Creek,
enters 4 miles above.

DRAINAGE AREA.—39 square miles (measured on topographic maps).

RECORDS AVAILABLE.—September 10, 1910, to September 30, 1914.

Gaee.—Vertical staff; read once daily. Observer R. R. Clark.

DiscHARGE MEASUREMENTS.—Made from bridge during high water and by wading at
ordinary stages.

CHANNEL AND CONTROL.—Practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.75 feet at 6 p. m.
June 2 (discharge, 542 second-feet); minimum stage recorded, 0.80 foot at 3 p. m.
December 26 (discharge, 5 second-feet).
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1911-1914: Maximum stage recorded, 3.75 feet June 2, 1914 (discharge, 542
second-feet); minimum discharge recorded, 5 second-feet November 17, 1912,
and December 26, 1913.

WinTER FLOW.—Ice causes backwater; discharge measurements are made to deter-
mine the approximate flow during the winter months.

Diversions.—No court decrees for diversions above the station; records probably
represent natural run-off.

Accuracy.—Owing to the high altitude of the station (8,400 feet), alternate melting
and freezing cause considerable diurnal fluctuation at certain seasons; it is prob-
able therefore that the mean daily stage based on one reading (at different hours)
a day may be considerably in error. For that reason the results are apparently .
only fair except for low water, for which they are considered good.

CooPERATION.—Station is maintained in cooperation with the United States Forest
Service.

Discharge measurements of South Boulder Creek near Rollinsville, Colo., during the year
ending Sept. 30, 1914.

. Gage |. Dis- . ’ Gage | Dis-
Date. Made by height. | charge. || D2%e- Made by height. | charge.

Feet. | Sec.-ft. ) Feet. | Sec.ft.
0.98 9.9 || May 13 | R. H. Fletcher......... 2.05 152

Jan. 26 | R. H. Fletcher
Mar. 41..... d0ce...... .. .93 10 Aug. 28 | Robert Follansbee.....} 1.22 30
May 12 |..... 1 L 2.2 176

e Discharge relation affected by ice.

Daily discharge, in second-feet, of South Boulder Creek mear Rollinsville, Colo., for the
year ending Sept. 30, 1914.

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

ab505 | o226 | a101 a
ab542 | o 237 97
498 | 228 | 93

6355 | al132 | adb 12
a 405 114 42 14
380 | a93 39 16

o Gage read. b Dam broke on tributary above. ¢ Backwater from log.

NorE.—Daily discharge computed from a rating curve well defined below 400 second-feet. Discharge
interpolated for days for which gage was not read. Discharge relation affected by ice about Nov. 30 to Mar.
28 and discharge estimated\from two discharge measurements, gage-height observation on Dec. 26, when
control was free from ice, and other gage records, as follows: Mean discharge Dec. 1-31, 12 second-feet;
Jan. 1-31, 10 second-feet; Feb. 1-28, 10 second-feet; Mar. 1-31, 12 second-feet.
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Monthly discharge of South Boulder Creck near Rollinsville, Colo. for the year ending
Sept. 30, 1914.

Discharge in second-feet.
Rumofl |0y,
Month. (total in racy.
Maximum. | Minimum. | Mean. | 8Cre-feet).
8762 71+ PP 57 20 33.3 |, 2,360 | C
2 28.3 1,650 | C
@12 738
a1 615
ald 555
@12 738
50. 2 2,990 | B.
252 15,500 | C.
356 21,200 | C.
153 9,410 | C.
49.5 3,040 | B.
18.4 1,090 | B.
82.8 59,900

o Estimated.
NorE.—See footnote to table of daily discharge. -

LOUP RIVER AT COLUMBUS, NEBR.

Location.—In sec. 23, T. 17 N., R. 1 W_, at railroad bridge at Columbus. No trib-
utaries between the station and the mouth of the river, 3 miles below.

DramNAGE AREA.—13,500 square miles.

REcoRrDps avamaBLE.—October 13, 1894, to September 30, 1914.

Gaee.—Vertical staff gage, fastened to piling a short distance above the railroad
bridge. Installed June 25, 1914, to replace a staff gage, fastened to pier of the rail-
road bridge and used November 23, 1913, to June 14, 1914, when it was washed out.
Original gage, a vertical staff near site of present gage but set at different datum,
was used October 13, 1894, to June 24, 1904, when a chain gage was installed on
the highway bridge 1} miles downstream ; set to read the same as the original staff
gage but owing to the slope of the river the datum of the chain gage was 8.56 feet
lower. The chain gage was used until November21,1913. Observer, W.D. Ben-
son.

DiscEARGE MEASUREMENTS.—Made from railroad bridge.

CHANNEL AND cONTROL.—Extremely shifting; frequent measurements are necessary.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.1 feet at 6 p. m.
June 17 (gage washed out soon after; discharge not estimated); minimum discharge
occurs during winter months when records are temporarily discontinued.

WinTER FLOoW.—Ice causes backwater and observations-temporarily discontinued
during the winter.

Drversions.—Prior to September 1, 1914, there were approved diversions of 364
second-feet for irrigation, and 4,700 second-feet for power from Loup River above
the station, and of 2,011 second-feet for irrigation and 5,170 second-feet for power
from tributaries entering above.

Accuracy.—Although the channel and control are extremely shifting, suﬁiment
measurements have been obtained to permit estimates of discharge, except during
high water; results apparently fair.

CooPeraTION.—Field data furnished for 1914 by the State engineer.
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Discharge measurements of Loup Rwver ai Columbus, Nebr., during the year ending
Sept. 80, 1914.

G Dis- Gage | Dis-
Date. Made by— heiz%et. charge. | Date- Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft
Oct. 4| D.P. Weeks, jr........ 4.52 2,210 || May 24 | D. P, Weeks, jr........ 4.07 3,220
Nov. 9{..... L3 SRR 4.65 , 500 31 do...... eeeenanan 3.75 | 2,010
3.7 , 560 4.00 2,730
3.60 370 4.00 | 11,600
Dec. 3.20 2.50 1,740
Mar. 3.75 3.87 2,810
3.80 3.15 1,920
Apr. 3.50 3.05| 2,160
3.58 3.46 2,470
3.50 3.30| 2,240
May 3.96 3.53 2,
3.65

Daily discharge, in second-feet, of Loup River at Columbus, Nebr., for the year ending
Sept. 30, 1914.

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

3,120 | 3,200

PO RO N RO

E

.l\)b.'}lo&bb
g8 88

VDLW N
8

B DO B b 1=t
=1

=

1=}

2,280 | 2,220 |...-.... 2,160 | 2,450

2,350 | 2,220 | 2,600 | 2,130 | 2,460

2,220 | 1,850 | 3,000 | 2,080 | 2,480

2,350 | 2,670 2,080 | 2,220 | 2,420

2,080 | 2,860 | 2,900 | 2,550 | 2,680

S 2,510 | 2,860 | 2,900 | 2,070 | 2,640
22, 2,350 | 3,710 | 2,750 | 2, 2,860 |

2. 2,080 | 4,560 | 2,720 | 2,120 | 4,000

24, 2,220 | 4,190 | 2,670 | 2,140 | 3,220

2. 2,220 | 3,820 | 2,580 | 1,030 | 4,600

2. 2,220 | 3,460 | 2,750 | 2,660 | 4,240

27, 2,860 | 3,100 | 2,780 | 3,150 | 3,880

2. 2,470 | 2,740 | 2,90 | 3, 3,520

29, i 2,080 | 2,870 | 3,200 | 3,300 | 3,350

30. i 1,060 | 2,500 | 3,120 | 3,350 3,200

31. LSS0 Ll 3,120 ... .... 3,150

Note.—No gage heights are available Oct. 16, 28, 30, Nov. 22, 23, De>. 22, 25, 26, 30, Jan. 1 to Mar. 16,
Apr. 22,23, May 6, 17, 26, June 7, 11, 15-24, July 1, 5, 12, 17, 24, Aug. 14, 15, and Sepf. 7. -

ischarge was computed by the indirect method for shifting control. No results are given for December
on account of high water and uncertainiy of effect of ice, nor for June 10 to July 5, Aug. 13-15, or Sept.
10-12 on account of high water and shifting control.
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Monthly discharge of Loup River at Columbus, Nebr., for the year ending Sept. 80, 1914.

Discharge in second-feet. Run-off
Month. (total in
Maximum. | Minimum. | Mean, | 3Cre-feet).

2,860 1,680 | 2,180 134,000
4,560 1,850 | 2,620 156, 000
3,200 2,580 | 2,870 \

3,900 1,930 2,530 151, 000
4,600 2,320 | 3,120 192, 000
2,780 1,870 2,320 41,400

3,800 1,530 | 2,000 103,000

Note.—See footnote to table of daily discharge.

ELKHORN RIVER AT ARLINGTON, NEBR.

LocatioN.—In sec. 13, T. 17 N., R. 9 E., at highway bridge, one-half mile from
Arlington. Nearest tributary, Bell Creek, enters 2 miles below. -

DRAINAGE AREA.—5,980 square miles,

RECORDS AVAILABLE.—July 11, 1913, to September 30, 1914. From April 28, 1899,
to November 21, 1903, a station was maintained at the old bridge just above the
present site.

Gage.—Vertical staff; read morning and evening. Observer, Gerald Berry.

DisCHARGE MEASUREMENTS.—Made from single-span bridge.

ConTrOL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage corded during year, 5.3 feet at 8 a. m.
May 28 (discharge, 4,440 second-feet); minimum discharge recorded, 180 second-
feet at 6 p. m. August 7 (observations| discontinued during Wmter months).

1913-1914: Maximum stage recorded, 5.3 feet May 28, 1914 (discharge, 4,440
second-feet); minimum discharge record 165 second-feet September 5, 6, 9,
10, 1913.

Diversions.—Prior to September 1, 1914, th re were approved diversions from Elk-
horn River of 12 second-feet for irrigation and 438 second-feet for power above
the station, and a diversion of 500 second-feet for power below.

Accuracy.—Owing to the shifting channel and insufficient high-water measurements
estimates of discharge are apparently only fair.

CoorPERATION.—Station maintained in cooperation with the State engineer, by whom
the field data were furnished.

Discharge measurements of Elkhorn River at Arlington, Nebr., during the year ending
Sept. 4, 1914.

[Made by D, P, Weeks, jr.]

Gage Dis- () Dis- Gage | Dis-
Date.  Ipight. | charge. Date. neight. | charg. Date. height. | charge.
Feet, | Sec.-ft. Feet, | Sec.-ft. Feet. | Sec.ft.
Mar. 20......... 2.45 | 618 || May 30......... 467 3,55 || Aug.5..eenn.... 2.06 | 301
Apr. 24,0000 2.48| 510 (| July 13,110l 1.95| 531 ) Sept.3...e.oooaf L88| 201
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Daily discharge, in second-feet, of Elkhorn River at Arlington, Nebr., for the year ending

Sept. 30, 1914.
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Day. Oct. | Nov. | Dee. | Mar. | Apr. | May. | June, | July Aug. | Sept.
3,590 | 1,160 320 296
2,800 | 1,060 320 266
2,360 950 320 242
1, 800 869 320 260
1,550 796 368 260
1,450 764 332 260
1,410 732 284 330
1,660 672 230 380
1,400 665 230 445
1,750 630 230 1,180
2,300 602 230 660
2,140 574 210 492
1,980 532 242 660
2,640 525 254 866
4,190 504 230 1,230
4,230 466 230 909
4,030 460 205 712
3,230 436 215 597
2,430 430 215 558
1,740 406 538
1,920 400 210 476
2,300 400 230 445
1,750 382 242 420
1,200 355 220 400
1,460 355 220 385
2, 860 550 230 348
2, 560 460 230 348
2,390 400 20 325
1,990 300 230 325
1,410 280 230 325

o 828 ...l 3,700........ 280 42 ...,

Note.—Discharge computed by indirect method for shifting channel from four fairly well defined rating

curves.

Monthly discharge of Elkhorn River at Arlington, Nebr., for the year ending Sept. 30, 1914.

Discharge in second-feet.
Run-off |,...
Month. (total in
ini acre-feet). | T3¢V
Maximum. | Minimum. | Mean. -
460 274 366 22,500 | C.
580 400 487 29,000 | A.
1,000 420 774 38,400 | C.
1,080 496 744 32, 500
1,680 466 823 49, 000
4,290 534 1,370 84,200
4,230 1,290 2,290 136, 000
1,160 280 561 34, 500
368 205 249 15,300
1,230 242 498 29, 600

REPUBLICAN RIVER AT CULBERTSON, NEBR.

LocatioN.—In sec. 20, T. 8 N., R. 31 W., at highway bridge south of Culbertson.
Nearest tributary, Frenchman River, enters a short distance below.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 15, 1913, to September 30, 1914.

Gace.—Vertical staff; read once daily.
DiscHARGE MEASUREMENTS.—Made from bridge.
CHANNEL AND CONTROL.—Shifting.

WINTER Frow.—Ice causes backwater; records temporarily discontinued during the

winter months.
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DiverstonNs.—There are adjudicated decrees amounting to 165 second-feet from Repub-
lican River in Colorado and approved diversions of 523 second-feet in Nebraska
above the station.

CooreraTioN.—Field data furnished by the State engineer,

Daily discharge not.computed owing to shifting channel.

Discharge measurements of Republican River at Culberison, Nebr., during the year ending
Sept. 30, 1914.

Gage Dis- - Gage | Dis-
Date. Made by— helent, | charge, || Date- Made by heig%t_ charge.
Sec.-ft. Feet, | Sec.-ft.
0 || May 21 | D. P. Weeks, jr L2 | 128
132 || June 18 l..... do....... - .49 46.5
143 || July 17 00| eL5
109 || Sept. 28 .08 27

a Discharge estimated.

Daily gage height, in feet, of Republican River at Culbertson, Nebr., for the year ending
Sept. 80, 1914.

{La Vaughn Crowell, observer.]

Day. Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.9 f.connns 1.3 1.6
I 1.3 1.9
Llj........ 1.3 1.6
L2 ..., 1.3 1.4
) - 20 D L3 L3
1L.51. 1.3 1.2,
1.6 . 1.3 1.21.
1.2 1.3 1.2
.9 . 1.3 1.2,
1.6 .9 13 1.2
1.8 1.3 1.2
1.8 1.3 11
1.9 . 1.3 11
1.9 |. 1.3 L1}
1.9 |. 1.2 1.2 L1].
19| 1.3 12 1.1
1.9 1.3 1.2 1.1
1.94. 1.3 1.2 1.2
2.0|. 1.3 1.2 1.2
1.1 1.3 1.2 1.2
1.2]. 15 1.2 1.2
1.1 1.4 1.2 1.2
........ 1.3 1.2 1.2
L3 1.2 1.2
........... 1.3 1.2 1.1
1.8 1.2 1.1
1.3 1.2 1.0
1.4 1.2 Lo
1.3]- L3 1.1
L3 1.4 1.1
) I 20 O 11

REPUBLICAN RIVER AT BOSTWICK, NEBR.

Locarron.—On line between secs. 22 and 23, in T. 1 N., R. 8 W., at higchway bridge
about a mile southwest of Bostwick. Nearest tributary, a small intermittent
stream, which enters a short distance below.

DRAINAGE AREA.—23,300 square miles.

RECORDS AVAILABLE.—June 6, 1904, to September 30, 1914. From June 20, 1896, to
November 30, 1903, a station was maintained at Superior, 10 miles downstream.
As there are no important tributaries nor diversions between, the records at the
two points are very nearly comparable.
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Gaae.—Chain gage; read once daily. Observer, J. W. Keifer.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8 feet at 7 a. m.

’ June 17 (discharge, 7,540 second-feet); minimum stage recorded, 0.85 foot at
7 a. m. October 5 and 6 (discharge, 20 second-feet).

WinTER FLow.—Ice causes backwater during the winter months; observations tem-
porarily discontinued.

Diversions.—Prior to September 1, 1914, there were approved diversions of 927
second-feet from Republican River between the Culbertson and the Bostwick
stations; none below.

Acouracy.—Owing to the shifting channel, the estimates are apparently only fair.

CooreraTION.—Field data furnished by the State engineer.

Discharge measurements of Republican River at Bostwick, Nebr., during the year ending
Sept. 30, 1914.

[Made by D. P. Weeks, jr.]

Gage Dis- Gage Dis- Gage DE
Date.  lygight. | charge. Date. height. | charge. Date. nesght. | charge.
Feet. | Sec.ft.
Apr.12... 1.88 398
ay 22. 2.88 1,380
June 20. 3.80 2,250

Daily discharge, in second-feet, of Republican River at Bostwick, Nebr., for the year
ending Sept. 30, 1914.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
30 31 620 780 448 | 1,180 500 740 430 145
26 31 620 780 415 840 465 580 342 180
22 31 550 550 415 550 | 3,460 500 342 430
22 31 480 860 415 790 990 430 315 315
20 31 480 | 1,210 448 500 660 430 265 265
20 40 480 |ceueens 480 | 1,030 448 1 1,950 580 | 4,660 220 242

130 40 550 |.......] 700 780 | -448 1,170 430 | 4,240 220 220
66 40 328 |..eeue.| 700 780 415 900 400 | 2, 480 315 180
66 40 328 |eeeen-. 620 700 415 900 430 | 2,920 290 180
66 31 385 leeececforciann 620 415 820 500 ! 2,810 220 180
40 31 480 [.caceefonannan 550 415 660 370 | 2,150 180 180
31 40 515 |eeaeee]oennnnn 550 415 580 430 | 1,800 180 145
31 40 480 480 |....... 550 415 580 | 2,810 | 1,350 145 205
22 40 448 480 |..czunn 550 448 500 | 2,370 990 145 265
22 40 415 480 |....... 550 448 500 | 6,120 820 145 400

480 415 466 | 7,120 740 258 180
480 415 465 | 7,540 580 370 180
480 415 580 | 5,880 400 220

21.
22.
23.
24.
25.
26.
27,
28.
30.
31

448 1....... 580 |.ceuees| 500 145 |..e....

Note.—Discharge determined by indirect method for shifting channels. No gage records Jan. 1-12, 14,
Feb. 10-17, 19, 22-35, Aug. 16, 23, Sept. 6 and 13; discharge interpolated Jan. 14, Aug. 16, 23, Sept. 6 and Ls.



208 SURFACE WATER SUPPLY, 1914, PART VI,

Monthly discharge of Republican River at Bostwick, Nebr., for the year ending Sept.

30, 1914.

Discharge in second-feet. Run-off

Month. (total in

Maximum. | Minimum. | Mean. | 8¢re-feet).
(87773 T 130 20 32.6 2,000
November. .... 228 31 45.0 2,680
December 1-19. 550 130 349 13,200
January 13-31.. 20 415 524 19, 700

March........ 1,210 415 577 1

April......... 250 385 22,900
BT+ e e e 1,950 465 799 49,100
T e 7,540 370 | 1,930 115,000
July... R 4, 315 1,160 71,300
August.... .. . 145 243 14,900
[ 0175 (1T 430 60 173 10,300

FRENCHMAN RIVER AT CULBERTSON, NEBR.

LocarioN.—In sec. 17, T. 3 N., R. 31 W., at highway bndge at Culbertson. No
tributary between the sta,tlon and the mouth

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 15, 1913, to September 30, 1914.

Gace.—Vertical staff; read once daily.

DisCHARGE MEASUREMENTS.—Made from pile bent bridge.

CHANNEL AND CONTROL.— Very shifting.

ExTREMES OF sTAGE.—Maximum stage during year, 6.0 feet, June 13, as determined
from high-water mark; minimum stage recorded, 0.75 foot, September 15 to 30,
inclusive.

WinTER FLow.—Discharge relation affected by ice.

Diversions.—Prior to September 1, 1914, there were approved diversions from
Frenchman River, above the station, of 404 second-feet for power and 1,085
second-feet for irrigation. There are also approved diversions of 50 second-feet
from Stinking Water River, which enters above.

CooreraTioN.—Field data furnished by State engineer.

~

Owing to the shifting channel and somewhat inaccurate gage heights no estimates
of discharge have been made.

Discharge measurements of Frenchman River at Culbertson, Nebr., during the year ending
Sept. 30, 1914.

- Gage | Dis- — Gage | Dis-

Date. Made by hoight, | charge. Date. Made by- height. | charge.
Feet. | Sec. -ft Feet. | Sec.-ft.

Nov. 7| D.P.Weeks,jr........ 1.45 June 19 | D. P. Weeks, jr........ 2.02 223
Dec. 3| W.M. Jefferys......... 1.5 17 0 July 17{..... s 1) O 1.15 32.1
Mar. 13 | D. P. Weeks, jr........ 2.4 191 || Aug.19 f.. o ido.seeiiiieen..... 1.0 29.3
i&(pr. ... s T, 1.9 99 Sept. 28 |..... do..eiiiiiinaas .8 1.5

ay 21 |[..... [ 1 Y, 1.9 102
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Daily gage height in feet, of Frenchman River at Culbertson, Nebr., for the year ending
Sept. 80, 1914. .

[La Vaughn Crowell, observer.]
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BIG BLUE RIVER AT BEATRICE, NEBR.

Location.—A¢t Sixth Street Bridge at Beatrice. Nearest tributary, a small stream
entering from the north a mile or more below. )

DrAINAGE AREA.—3,363 square miles (United States Weather Bureau).

REcorDs avaruaBLE.—October 15, 1910, to September 30, 1914. Records of gage
heights have been kept by the United States Weather Bureau for June, 1905,
and from January 1 to July 31 of each year since then.

Gaee.—Chain gage owned by the United States Weather Bureau; read once daily at
about 8 a. m.

DiscrARGE MEASUREMENTS.—MaLde from bridge.

CHANNEL AND cONTROL.—Shifting.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.3 feetat 8 a. m.
June 17 (discharge, 12,300 second-feet); minimum stage recorded, 1.7 feet at 8
a. m. October 12 (discharge, 62 second-feet).

WinTER FLOW.—Ice causes some packwater during a part of the winter.

Diverstons.—Prior to September 1, 1914, there were approved diversions from the
Big Blue above Beatrice of 1,206 second-feet for power, and of 1,000 second-feet
for power below the station. |-

Recuration.—Low-water flow regulated slightly by operation of mill about a mile
upstream,

Accuracy.—Owing to shifting channel, and uncertainty regarding the accuracy of

* the gage heights, the results are apparently only fair.

Cooreration.—Field data furnished by the State engineer.

43175°—wesp 386—17——14
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Discharge measurements of Big Blue River at Beatrice, Nebr., during the year ending
Sept. 80, 1914.

Di Goge | Dis-
Date. Made by— notght. | charge. | Dot Made by— hoight. | charg.
Jul Fgef):% Sec.-{aﬁ

Nov. 12 20 -
Dee. 5 Aug. 22 2.85 | 397
Mar. 21 22 2.65| 333
Apr. 18 |. Sept. 5 2.30 244
Moy 17 |- 30 250 | 328

June 15

Daily discharge, in second-feet, of Big Blue River at Beatrice, Nebr., for the year ending
Sept. 80, 1914.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
550 560 550 340
765 710 415 340
765 655 375 275
600 950 340 305
825 765 340 305
L6001 785| 275
2,980 ] 600| 305 710
5,590 600 305 275
6,360 600 220 275
4,130 500 200 275
2,900| 435| 340 275
2,280 358 375 455
3,820 358 275 655
5,360 | 395| 245 1,020
7,600 322 275 | 1,750
10, 800 358 210 | 2,630
6,060 322 232 | 3,010
3,580 2,630
3,580 | 322 260| 2,240
3,660 | 322| 322 1,260
2,360 | 245 340 982
1,600 275 415 682
1,220 305| 340| 575
1,020 340 275 525
825 305 305 435
1,300 275 260 435
1,300 | 340 | 322 435
1,080 340 290 395

395 322 358
500 210 322
....... 600 322 |.......

Nore.—Discharge determined as follows: Oct. 1, 1913, to Feb. 5, 1914, and Feb. 19-22, 1914, from a well-
defined rating curve; Mar. 1 to Sept. 30, 1914, by the indirect method for shifting ehannels, from a rating
curve well defined between 180 and 1,900 second-feet and extended as a ent above 1,900 second-feet.
No gage records Feb. 6-18 and 23-28; mean discharge Feb. 1-28 estimated at 325 second-feet.
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Montkly discharge of Big Blue River at Beatrice, Nebr., for the year ending Sept. 30, 1914.

Di 0 second-feet.
ischarge nd-feet. Run-off
Month. (total in
Meximum., | Minimum, | Mean, | 8cre-feet).
[7670) 1 PPN 207 62 135 8,300
270 16,100
24’

314 19,300
2325 18,000
678 41,700
433 25,800
304 18700
2,80 | 170,000
o 457 28,100
. .. 50 307 18,900
September. .. .- 812 48,300
605 | 438,000

o Estimated.
Nore.—See footnote to table of daily discharge.

LITTLE BLUE RIVER AT FAIRBURY, NEBR.

Location.—In sec. 26, T.2 N., R. 2 E., at highway bridge 1} miles south of Fairbury.
Nearest tributary, a small stream entering one-half mile above.

- DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 23, 1908, to September 30, 1914.

Gace.—Chain gage; read once daily. Observer, Clark Hulbert.

DISCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTrROL.—Shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.6 feet at 2 p. m.
June 14 (discharge, 4,480 second-feet); minimum stage recorded, 2.20 feet at 8
a. m. August 9 (discharge, 100 second-feet); observations temporarily discon-
tinued during winter months.

WiNTER FLow.—Ice causes backwater for only a short time during the winter months.

Diversions.—Prior to September 1, 1914, there was an approved diversion of 1.5 sec-
ond-feet from the Little Blue above Fairbury. No diversion from Little Blue
River below Fairbury.

RecuratioNn.—Dam of the Fairbury Roller Mills, about a mile above, may regulate
the flow somewhat during the low-water season and cause daily fluctuation. The
mean daily gage heights are based on one reading a day.

Accuracy.—Estimates of discharge have been made by indirect method for shifting
channels and are apparently only fair.

CooreraTioN.—Field data furnished by the State engineer.

Discharge measurements of Little Blue River near Fairbury, Nebr., during the year ending
Sept. 80, 1914.

Gage Dis- Dis-
Date. Made by— height. | charge. || Dte: Made by-- hgiz%s:. charge.
Feet. | Sec.ft. . Feet. | Sec.-ft.
Nov. 12 | D. P, Weeks, jr........ 2.35 128 || June 15 | D, P, Weeks, jr........ 8.95 2,790
Dec. 4| W.M, Jefferys......... 2.65 174 || July 20 |..... docecii i 2.55 150
Mar. 14 | D. P. Weeks, jr........ 2.67 200 || Aug. 22 |..... do.. corerecaaes|  2.80 231
Apr. 18 |..... (17 S 2.60 208 || Sept. 29 |..... Lo [ 2.32 132
ay 17 |..... Lo L 2.36 150
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Daily discharge, in second-feet, of Little Blue River near Fairbury, Nebr., for the yearér‘uiing

Sept. 30, 1914.

Day. Oct. | Nov. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
92 136 cssssenel 210 173 334 | 1,270 130 162
781 123] 162 |........ 173 304 | 1,100 120 159

170 655 | 1,060 113 154
163 580 696 113 159
182 780 420 127 148
167 510 356 120 130
204 362 307 124 130
208 324 274 106 145
194 264 240 100 130
180 284 220 193 188
187 328 202 172
180 815 193 127 165
163 | 2,600 18 113 162
154 | 4,420 - 172 360 435
160 § 3,200 158 452
148 | 2,360 158 275 320
148 | 1,060 161 249 260
140 744 175 215 262
156 530 158 215
148 444 150 201 180
152 392 150 176 162
152 377 155 330 162
143 388 142 282 154
169 334 112 234 141
158 314 150 230 147
148 288 134 211 136
175 268 124 197 129
189 260 130 183 126
780 244 124 170 129
345 568 134 162 126
120 148 |...... .

Nore.—Discharge determined by the indirect method for shifting channels. No gage records Jan. 1to

Mar. 13.
Monthly discharge of Little Blue River mear Fairbury, Nebr., for the year ending Sept.
30, 1
in feet.
Discharge in second-feet. Runoft
Month. (total n
Maximum, | Minimum. | Mean. acre-foet).
149 78 106 6, 520
196 123 141 8,300
1,080 135 282 17,300
208 160 192 6,850
210 162 183 10, 900
780 140 198 12,200
4,420 244 809 48,100
1,270 112 204 18,100
360 100 189 ’
452 126 187 11,100
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MISCELLANEOUS MEASUREMENTS.

213

Measurements of stream flow at points ether than regular gaging
stations in the Missouri River basin for the year ending September
30, 1914, and those that have not been published for other years are
given in the following table:

Miscellaneous measurements vn Missourt River basin in 1913-14.

a T, 8. Reclamation Service.
b See station deseription of Birch Creek at Swift dam p. 51 for location of Swift dam.
¢ Made from highway bridge a mile south of Mandan.

Tributary to or diverts 3 Gage | Dis-
Date. Stream. from— Locality. height. | charge.
. Feet. | Sec.ft.
VMar. 3,1914 | Gibbon River.......... Madison River........ Norris soldier station, |-....... 34,4
0.
Sept. 14,1914 |*....do...0..............l. ... 1L TR ST U (SUSUUU R S 46,4
/Sept 6 1614 | Two Medicine canale...| Two Medicme River..| Near Famlly, Mont., |........ 23
on road Browning
to Family.
/Oct. 17,1913 | South fork of Birch | Birch Creek........... Above. flow line of |........ 61
Creek. Swift dam reservoir
near Dupuyer,
Mont.b
Dec. 5,1913 |..... s [ T 49
Jan. 2,1914 |..... (17 T 41
©Oct. 17,1913 | South branch of south 4.4
fork of Birch Creek.
ec. 5,1913 d 4.3
an. 21914 3.0
Oct. 16,1913 32
Dec. 4,1913 21
an.  2,1914 17.2
Oct. 16,1913 2.0
Dec. 4,1913 1.2
Jan. 2,1914 0.9
May 4,1914 g s 78
- bridge
milessouth-
west of Chouteau,
Mon .
g‘}l;le 22,%!%2 “Sor -é.---k. ------------ e iii ---------------------- wing station, ggé 425
y 5,19 ring Creek........... 'eton River.......... station, . 3
v pring one—h}ﬁamlfesoutho .
west of Strabane
post office, Mont.
June 26,1914 |..... do ....................... {4 [ PPN RO d ................ 3.77 3.1
ug. 13,1914 | ... doe.ceiiciaaiai L. do....... R DR [ D 3.65 0.8
Mar...7,1914 Yel.lowstone River...... Missouri River..... About 3 miles below |........ 669
outlet Yellowstone
Lake., ('t
Sept. 16,1914 |..... [ 1 FOUOPUUPUPPUIN PRI (s 11 JO PR Fishing Bri e, Yel- |........ 1,030
lowstone National
) / Park, {4~
Mar. 6,1914 Mouth ........................ 8.9
Sept. 16,1014 |- 0o@0, oo oo @0 el ado DI 10.2
Sept. 16,1914 About mile below |........ 2.2
- Fishing Bridge, Yel-
/ lowstone National
ar, 6,1914 { AlumCreek............}.cc..@0ceuueecuecaeee | Moutho o ioaeniiiitfoaio ot 25
ar. 6 1914 Antelope [0; 1) SOOI IR [« DO SN « (+ SN FUPPI 5.4
ept 16,1904 |- oo Q0urmasas om0 e 5.4
May 11,1914 Woodhme()reek gingstation |  2.64 21.2
in the E }sec 327
' ﬁules south oi Nye,
23
1
13
69
110
96
11
13.1
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Miscellaneous measurements in Missouri River basin in 1918-14.

Date. Stream. Tnbutarryoigf_r diverts Locality. hgiz%&. ch]g;sge
Feet. | Sec.ft.
Apr. 8,1906 | Heart River............| Missouri River........ Mandan, N. Dak.ae 416
Aug. 26,1906 59
34
205
534
25.9
108
- 8.
6,490
3.5
3.2
1.0
39
2.2
2.9
.4
1.3
70
3.8
10.2
2.5
.4
20.8
.5
40
3.1
Lo
211
6
1
0.2
Dry.
June 25,1914 19.3
7,1914 .5
Sﬂpt. 8,1914 .0
\/ Sept. 18, 1914 ca
J pt. 18,1914 | Fall River..............[|..... A0eeeenennnnan Hot Sp S Dak..|........ 19
une 10,1914 | North Platte River..... Platte River.......... Saratoga, Wyo........ 7.36 | 5,780
viuly 29,1914 | Sheep Creek ............ edicine Bow River.. D%?/p Lake Outlet, ........ 5.
o.
Sept. 11,1914 |..... {1 1R B 5 1, YOUUURUPURRN IR [ S E 2.0
v Jan. 22 1913 | Rock CreeKee.wnneono.]oon.. AOureeecnrenannnn 150 feat below mouth ceepaenes 15
of Deep Creek, sec.
% T.18N.,R.79W.,
May 17,1913 138
June 11,1913 444
July 11,1913 127
Sept. 11,1913 18
6,1914 11
Jan 31,1914 12
Mar. 20,1914 8.5
June 18,1914 524
July 11,1914 105
Aug. 15,1914 25
Sept. 10,1914 do. 13
Jan. 22, 1913 Sand Lake outlet Y 1.2
16, T.17N.,R. 70 W.
May 16,1913 do 35
June 9,1913 65
July 12,1913 9.7
Sept. 12,1913 .9
Jan. 6,1914 .7
Feb. 2,1914 19
Mar. 21,1914 .8
June 11,1914 50
July 30,1914 6.4
Sept. 11,1914 .9
Sept. 22,1914 . do 1.0
\/ May 8,1914 W&% Fork of Rock |..... Ranger “station mnear 42.7

Red Lodge, Mont.

a Made from hlghway bridge a mile south of Mandan.

b Made by wad.

¢ Made from lughway bridge one-fourth mile above dam.
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The following measurements were made on the canals diverting
water from Teton River. The total gives the total diversion from
the river on the dates indicated. The canals all head on the north
bank between Strabane and Chouteau, Mont. The canals are given
in order beginning at Strabane and going downstream. Measure-
ments were made where the canals cross the Chouteau-Strabane
road.

Dis-
Date. Canal. charge.
1914, .Rc.-ft.
May 5 | Tetorr Cooperative CaNal. .. ... .oeneoieeaiaee it aaa i aneiaaaaaeaaaeaecaaanaaan Y.
Upper Farmer’s ditch (snow and seepage)....... e eeemeareeaaaaen F 0.5
Kroftt ditch.............o.oo.... il . ...} _620
Peebtes’ diteh.. ... ... ...l e eeeeaaaaas ...| Dry.
Fairburm’sditeh. . .ocooioiin i P N 2.3
El Dorado ditch. . 12.8
Monkman ditch.. a0.2
Farmer’sditeh.. ... .ooooiiiiiiiiiiiie 14.8
Cashman’s (formerly Ralston’s) ditch at lume Dry.
Dalyditeh........co.oo ..| Dry.
Burton ditch....

June 26 | Teton Cooperative canal

Upper Farmer’s ditch.. . . 0.9
Krofft ditch. .. . 7.0
Peebles’ ditch Dry.
Fairburn’s dit al.5
El Dorado ditch. 17.6
Monkman ditch,. 2.7
Farmer’sdiveh. .. ..o o s 58.8
Cashman’s dibeh. . ... ..o o i 7.4
Daly’sditeh.. ..o a2.5
3 17 ¢ RO 62.0
) . 160. 4
Aug. 13 | Farmer’s ditch 57.3
Daly ditch.... 3.6
Burton diteh 7.8

o Estimated.
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Absarokee, Mont., Rosebud River at...... 122-123
Stillwater Rivernear. ................. 120-121
Accuraey, degreesof............ . 13-14
Acre-foot, definitionof............ . 8

Agency ditch near Harlem, Mont...
Aleova, Wyo., Sweetwater River near.
Alder, Mont., Passamari River at...

Alum Creek at mouth, Wyo...... 213
Alzada, Mont., Little Missouri River near. . 137-139
Anderson, M, P,,workof...........ccoeuueen 15
Antelope Creek at mouth, Wyo...o.ueceenae. 213
Appropriations, table of . ...........cvivennns 7
Arlington, Nebr., Elkhorn River at 204-205
Arlington, Wyo., Rock Creek at........... 176-178
Augusta, Mont., North Fork of Sun River
|1 TT:) P, 39-40
South Fork of Sun River at.... . 43-45
‘Willow Creek near..

Authorization of work.
B.
Badger Creek near Family, Mont............ 49-51
Baldwin, G.C.,workof. cccuvuunn.... . 15
Barratts, Mont., Beaverhead River at. . . 18-19
Battle Creek near Chinook, Mont. ... .. 94-95
Bear Creek at Swift dam, Mont.... . 218
Beatrice, Nebr., Big Blue River at... 209-211
Beaverhead River at Barratts, Mont......... 18-19
Belle Fourche River near Belle Fourche,
8.Dak......ooiiiiiiiiia.. ... 148-149
Big Blue River at Beatrice, Nebr.......... 209-211
Bighorn River near Hardin, Mont......... 126-127
Big Muddy Creek near Culbertson, Mont.. 104-106
Big Timber near Big Timber, Mont....... 112-113
Birch Creek at Hall’sranch, Mont.... v 56-57
at Nelson’sranch, Mont.......... - 55-56
at Robare, Mont.............. aoee ve. 57-59
at Swift dam, Mont. . . 51-52,213
near Dupuyer, Mont...ceveieieinennn. 51-57
Birdwood Creek near Sutherland Nebr.... 184-185
Blackleaf Creek near Bynum, Mont.......... 69-71

Bostwick, Nebr., Republican River at..... 206-208
Boulder, Mont., Muskrat River near......... 27
Boulder River near Contact, Mont......... 113-115
near McLeod, Mont................ .. 115116
Boulder River, West: Fork, at McLeod,
116-117
Broncho, N, Dak., Knife River near....... 139-140

Browning, Mont., South Fork of Milk River

172 RN 79-80
Bynum, Mont. , Blackleaf Creek near........ 69-71
Muddy Creek Near.ee..ccoeeeecass. aeneus 67-69

C.
Page.
Cannonball River near Stevenson, 'N.Dak.. 142-143
Canyon Creek, Mont., Little Prickly Pear

Creekmear.........coooceeencnnnn 37-39

Canyon soldier station, Wyo., Yellowstone
Riverat.......ocoveeiiiiennnnn 106-107
Cascade, Mont., Missouri River at........... 22-24
Cascade Springs, 8. Dak.,Cascade Creek at... 214
Cheyenne River near.................. 146-147
gaging station at, view of....... teerenens 146

Chandler, E. F.,work of.eceue........
Checkerboard Creek near Delpine, Mont..... 74-75

Cheyenne River, gaging stations on, viewsof. 146
Cheyenne River near Cascade Springs, S.

........................... 146-147

.. 147-148

. 94-95

.. 95-96

.................... 96-97

FortBelknapcanalnear teecsssanasesss 8486

. 86-87

Chouteau, Mont., Deep Creek near. . 64-66

Teton River near. .. . 213

‘Willow Creek near . 66-67
Clancy, Mont., Prickly Pear Creek near. . ... 33-34
Clear Creek near Golden, Colo.............
Coburn, Mont., Pryor Creek at. ....

Columbus, Nebr., Loup River at... .

Platte Rivernear .....c......... PP 169-171
Computed results, accuracy of............... 13
Contact, Mont., Boulder River near 113-115
Control, disposition of................ - 8
Cook canal near Chinook, Mont...... ... 95-96
Cooperation, detailsof................. . 14

Corbett dam, Wyo., Corbett Tunnel at. ...
Shoshone Riverat..................... 127-129
Corwin Springs, Mont., Yellowstone River

2 107-109
Crow Agency, Mont., Little Bighorn River
T 134-136

Culbertson, Mont., Big Muddy Creek near. 104-106

Culbertson, Nebr., Frenchman Riverat.... 208-209
Republican River at...... vesreannannn 205-206

Current meters, views of........ccecunen .

Cut Bank Creek at Cut Bank, Mont........

Deep Creek (Madison River basin) near

Townsend, Mont. ............... 32
Deep Creek (Marias River basin) near Chou-
teau, Monb. ...ocoeieoiiiiinaannn 64-66
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Page. Page.

Deep Creek (Medicine Bow River basin) near Henry, Nebr., North Platte River at...... 166-167

Rock Creek, Wyo....ovueononn. 214 | Hinsdale, Mont., Milk River at.............. 91-92
at S8and Lake outlet, Wyo............... 214 Rock Creek near....... e

Deep Lake outlet, Wyo., Sheep Creek at .... 214 | Horsepower, calculation of

Definitions of terms. ........................ 8-9 | Hot Springs, 8. Dak., Fall River at......... 214

Delpine, Mont., Checkerboard Creek near.... 74-75 | Huntley, Mont., Pryor Creek at........... 124-126

Discharge, conversion of..........c.cevenns 9-10 Yellowstone River at........ceeeuenen 109-110
tables of .. ....oiiiiii i, 12

Discharge relation, definition of.............. 8 I

Dogtooth Creek near Timmer, N. Dak....... 214 | ndian Affairs Office, cooperation of......... 14

Douglas Creek near Keystone, Wyo........ 172-173 | Tntake, Mont., Yellowstone River at...... 111-112

Dupuyer, Mont., Birch Creek near. ......... 51-57 | nterior, 8. Dak., White River near. ...... 150-154

Dupuyer Crock near Valier, Mont.......... 59-60 | Interstate canal at Whalen, Wyo .......... 164-165

E. J.

Elkhorn River at Arlington, Nebr........ 204-205 | Jack Creek at Matheson’s ranch, Wyo..... 175-176

Elm Creek, Nebr., Platte River neer-.... 168-169 near Saratoga, Wyo .. 175-176

Equivalents, tableof.c....coveniaiiiienais 9-11 | Jackson, H. J., Work of - c.euenn... e 15

7 Jefferson, Colo., Tarryall Creek near....... 192-193
N Jefferson River near Silverstar, Mont. . . .... 20-21

Fairbury, Nebr., Little Blue River near.. 211-212 | Jelm, Wyo., Sweetwater River near..

Fall River at Hot Springs, 8. Dak........ 214 | Jones, B. B., work of ......cceeiemaaaaiaaoas

Family, Mont., Badger Creek near........... 49-51 | Julesburg, Colo., South Platte River at.... 190-101
Two Medicine canalnear................. 213
Two Medicine Riverat................... 48-49 K.

Fishing Bridge, Wyo., Small Creek near..... 213 | Keystone, Wyo., Douglas Creek near...... 172-173
Yellowstone River near................. 213 | Kimball, Alberta, North Fork of Milk River

Flatwillow Creek near Flatwillow, Mont .... 77-78 P S 92-94

Fletcher, R. H.,, work of..cc.eeveniinianens 15 | Knife River near Broncho, N. Dak........ 139-140

Follansbee, Robert, workof.................. 15

Fort Belknap canal near Chinook, Mont. ... 84-86 L.

Fort Benton, Mont., Missouri River at...... 24-25

Tort Shaw, Mant,, Sun River a......_.__. Tl e e

Frazer, Mant., Little Porcupine Creek at.. 100-101 | .1 River at Two Rivers W.yo _______ 181-182

Frenchman River at Culbertson, Nebr.... 208-209 near Jelm, Wyo. ......... AT 179-181

Fremont, Nebr., Platte River near........ I71-172 | atvle Bigh ol:n River mear Crow Agency,

Q. MODt. . ieeeiiiiinaiearananeas
. near Wyola, Mont .

Gaging stations, data from.........ccceenne.. Little Blueéﬁver near Fairbury, Nebr. ... 211-212
distribution of........ccvveveennee Little Laramie River at Two Rivers, Wyo. 182-184
VIOWS Of.e e e veeieeaee Little Missouri River near Alzada, Mont.. 137-139

Geneva Creek at Grant, Colo............... Little Porcupine Creek at Frazer, Mont. .. 100-101

Gibbon River at Norris soldier station, Wyo. 213 Little Prickly Pear Creek near Canyon Creek,

e R —— i

0 3 (1] % ccee 1o, MoNt.ooueeeeccaaaann

Grand River, near Wakpala, 8. Dak....... 145-146 mgg&s“ﬁ“gz;‘ moar Lodgegross, dont.. and

Grand River, North Branch, at Haley, N. Loup River at Columbus, Nebr ;

Grant, Colon st 14519 | Laverne, Minn,, Rock River ...

7] oy TOLIOVA UVIOOK Qleesccncscnnns - 1 fowe,
North Fork of South Platte River at... 193-195 | Y00 Nevr., Niobrara River neaf.......... 167150
H. M.
Haley, N. Dak., North Branch of Grand McLeod, Mont., Boulder River near....... 115-116
River 8teeevenrevecennnaan veee. 143-145 West Fork of Boulder River at..... . 116-117

Hall’s ranch, Mont., Birch Creek at.. ... 56-57 | Madison River near Yellowstone, Mont.

Hardin, Mont., Bighorn River near.. . 126-127 | Malta, Mont., Milk Riverat...........

Harlem, Mont., Agency ditch near. .. 88-89 | Mandan, N. Dak., Heart River at.

Harlem canal near Zurich, Mont‘. .. Marias River near Shelby, Mont.............

Marias River, Dry Fork, near Valier, Mont.. 61-62

Harrington, A. W work of......... Martinsdale, Mont., North Fork of Mussel-

Havre, Mont., Milk Riverat.....cocveeee... 83-84 shell Rivernear ... ............. n-72

Heart River at Mandan, N, Dak.. .. 213-214 South Fork of Musselshell River near.... 75-76
near Richardton, N. DaX.............. 140-142 | Marysville, Mont., Little Prickly Pear Creek

Heidel, C. 8., work of ... cc.ooiiiriiniiennnn .15

Helena, Mont., Tenmile Creek near..... eenan 34-36
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Alberta.....coiiiiinenaiinno. 92-94 near Deep Creek, Wy0....ccemueiaaennn.
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at Fort Benton, Mont ... ......c.ccouunes NOAT e eenccaaeramaniecamaanonas 200-202
at Toston, Monb.....cooovemmniiiaaann.n 21-22 | Rosebud River at Absarokee, Mont....... 122-123

Missouri River basin proper, stream flow in. . 15-25°
Monida, Mont., Red Rock River near....... 15-18

Montana, cooperation of ..................... 14
Muddy Creek near Bynum, Mont........... 67-69
Muskrat River near Boulder, Mont.......... 27
Musselshell River at Harlowton, Mont...... 72-74
Musselshell River, North Fork, near Mar-
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Niobrara River near Lynch, Nebr......... 157-159

Norrissoldier station, Wyo., Gibbon Riverat. 213
North Platte, Nebr., South Platte Riverat. 191-192
North Platte River at Henry, Nebr....... 166-167

at North Platte, Nebr............ ... 167-168

at and near Pathfinder, Wyo ... 160-163
at Baratoga, Wy0...ccveenneaaa.... geee- 214
at Whalen, Wyo............. ceceeeneen 164,165
North Spring Creek near Saratoga, Wyo... 473-175
Nye, Mont., Woodbine Creek near...:...... 213
0.
Oak Creek at Wakpala, 8. Dak.............. 214
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Paradise canal near Chinook, Mont.......... 86-87
Passamari River at Alder, Mont............ 25-26
Pathfinder, Wyo., North Platte River at and
71 160-163
Paulsen, C. G., work of............ .15
Platte River, near Columbus, Nebr.. 169-171
near Elm Creek, Nebr......... . 168-169
near Fremont, Nebr......... 171-172
Poplar River near Poplar, Mont... . 103-104
Porcupine Creek at Nashua, Mont. 99-100
Price current meter, views of........ .12
Prickly Pear Creek near Clancy, Mont. - 33-3¢
Pryor Creek at Coburn, Mont.......
at Huntley, Mont............
Purton, A, B, Work ofeceevecvennnnnnnnnnen. 15
R.
Rating tables, use of....vuenencannns 12
Reclamation Service, cooperation of . .14
Red Lodge, Mont., Rock Creek near......... 214

Rottengrass Creek near St. Xavier, Mont.. 131-133

Run-off, definition of.e.c.eeeeeniieiinina. 8
8.
St. Xavier, Mont., Rottengrass Creek near. 131-133
Soap Creek near.......... ceveenenninan 130-131
Sand Lake Outlet, Wyo., Deep Creek at..... . 214
Saratoga, Wyo., Jack Creek near..........
North Platte River at..........
North Spring Creek near.....
Becond-foot, definition 0fc.eeeeoeoeeoaaanaen
Sheep Creek at Deep Lake Outlet, Wyo..... 214
Shelby, Mont., Marias River near........... 4648
Shoshone River at Corbett dam, Wyo..... 127-129
Silverstar, Mont., Jefferson River near....... 20-21
Small Creek near Fishing Bridge, Wyo...... 213
Soap Creek near St, Xavier, Mont......... 130-131
South Boulder Creek near Rollinsville,
Colonueiiii el
South Dakota, cooperation of
South Platte River at Julesburg, Colo..... 190-191
at Lake George, Colo............. ... 186-187
at North Platte, Nebr... 191-192
at South Platte, Colo.......ccoune..n.s 187-189
South Platte River, North Fork, at Grant,
193-195
. 195-196
Spring Creek near Strabane, Mont........... 213
Stevenson, N. Dak., Cannonball River

Stillwater River near Absarokee, Mont.
Strabane, Mont., Spring Creek near..
Teton Riverat................ .
Sun River at Fort Shaw,’Mont..............
Sun River, North Fork, near Augusta, Mont. 39-40
Sun River, South Fork, at Augusta, Mont ... 43-45
Sutherland, Nebr., Birdwood Creek near.. 184-185
Sweetgrass Creek above and below Mel-

ville, Mont.. ...ceeun..... . 117-120
Sweetwater River near Alcova, Wyo. . 178-179
Swift dam, Mont,, Bear Creek at.... .o 213

Birch CreeK ateeeeeerecnennne. .. 51-52,213
T.

Tarryall Creek near Jefferson, Colo........ 192-193

Tenmile Creek near Helena, Mont. .. . 34-36
Terms, definitions of.....eonvuneue.. . &9
Teton River at Strabane, Mont.... 63-64
canals from.............. canese 215
near Chouteau, Mont............. ceeenee 213
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Townsend, Mont., Deep Creek near......... ~ 32 [ White River, South Fork, near Westover,
Trout Creek at mouth, Wyo............ ... 213 LA I 156-157
Two Medicine canal near Family, Mort..... 213 | Willow Creek (Marias River basin) near
Two Medicine River at Family, Mont....... 48-49 Chouteau, Mont................. 66-67
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North Platte Riverat................. Zurich, Mont., Harlem canal near........... 87-89
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STREAM-GAGING STATIONS AND PUBLICATIONS
RELATING TO WATER RESOURCES.

INTRODUCTION.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, and annual reports.

The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features as indicated below:

Part I. North Atlantic basins.
I1. South Atlantic and eastern Gulf of Mexico basms
III. Ohio River basin.
IV. St. Lawrence River bagin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
‘VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.
X1. Pacific basins in California.
XTII. North Pacific basins; in three volumes.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources of
the United States may be obtained or consulted as indicated below:

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C.,
who will on application furnish lists giving prir'es

3. Sets of the reports may be consulted in the llbrarles of the

principal cities in the United States.
Ix
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4. Complete sets are available for consultation in the local office
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., Customhouse.

Albany, N. Y., Roomn 18, Federal Building.
Atlanta, Ga., Post Office Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
8t. Paul, Minn., Old Capitol Building.

Austin, Tex., Old Post Office Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 403 New Post Office Building.
Phoenix, Ariz., 417 Fleming Building.

Salt Lake City, Utah, 421 Federal Building.
Boise, Idaho, 615 Idaho Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 416 Couch Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., 619 Federal Building.
Honolulu, Hawaii, Kapiolani Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director, United States Geological Survey, Wash-

ington, D. C.
STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more than 3,400 points
in the United States, and the data obtained have been published in

the reports tabulated below: .

Stream-flow data in reports of the United States Geological Survey.

[A=Annual Report; B=Bulletin; W=Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt.2...... Descriptive information only .
11th A, pt. 2.. Monthly discharge and descriptive information. 18%49 Oto Sept.,
12thA pt.2.....ooooof-ent s (PP lS&llggtlo June 30,
13th A, pt.3........... Meon dischargein second-feet. . ... ....cocoooeoiiiiiiiiiiiio. 18%1 to Dee. 31,
14th A, pt.2........... Monthly discharge (long-time records, 1871 t0 1893)............. 1888 to Dec. 31,
1893.
Bi31....... .| Descriptions, measurements, gage heights, and ratings......... 1893 and 1894.
16th A, pt. 2 Descriptive informationonly..................o..oi...
B 140.... .| Descriptions, measurements, gage heights, ratings,and monthly | 1895.
discharge (also many data covering earlier years).
Wil oo -.| Gage heights (also gage heights for earlier gears) ................ 1896.
18th A, pt.4........... Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896,
(also similar data for some earlier years).
L L T Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junction with Kansas.
AR (RN Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouri and 151at1ze, and west-
ern United States.
Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some iong-time recorrfs).
Measurements, ratings, and gage heights, eastern United States, | 1898,
eastern Mississippi Hiver, and Missouri River.
Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United’ States.
-| Monthly discharge (also for many earlier years)................
Desctﬁi)txops, measurements, gage heights, and ratings
Monthly discharge......................ccoo Ll
Descriptions, measurements, gage heights, and ratings. .
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Stream-flow data in reports of the United States Geological Survey—Continued.

Report. Character of data. Year.

22d A, pt.4............ Monthly discharge ..........ooooiiiiiiiiiiiiiiiiiiiiiiaaas 1900.
W 65,66 ..............:| Descriptions, measurements, gage heights, and ratings.......... 1901.
Wb iaaeaaananns Monthly diSCharge ... .ooocuiem it iii it iia i caaanaaaanan 1901,
W 826085.ccccvenuennnn [0 T I F 7 P, 1902.
W7t PR P [/ B .. 5
W 124 “ee .

W 165

W 201

‘W 241

‘W 261

W 281

‘W 301

‘W 321

‘W 351

‘W 381

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

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The following table gives by years and drainage basins the num-
bers of the papers on surface-water supply published from 1899 to
1915. The data for any particular station will in general be found
in the reports covering the years during which the station was main- -
tained. For example, data from 1902 to 1914, for any station in the
area covered by Part III are published in Water-Supply Papers 83,
98, 128, 169, 205, 243, 263, 283, 303, 323, 353, and 383, which
contain records for the Ohio River basin for those years.

43175°—wsp 386—17—15
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STREAM-GAGING STATIONS AND PUBLICATIONS. Vi

In these papers and in the following lists the stations are arranged
in downstream order. The main stem of any river is determined
by measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the continua-
tion of the main stream, and local changes in name and lake surface
are disregarded. All stations from the source to the mouth of the
main stem of the river are presented first, and the tributaries in
regular order from source to mouth follow, the streams in each
tributary basin being listed 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 on page 111, 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.






Parr VI. MISSOURI RIVER BASIN.
PRINCIPAL STREAMS.

The principal streams in the Missouri River basin are Red Rock,
Beaverhead, and Jefferson rivers, which may be considered a con-
tinuous river forming the head of the Missouri; and, below the
mouth of the Jefferson, Madison, Gallatin, Prickly Pear, Little
Prickly Pear, Dearborn, Sun, Marias, Judith, Musselshell, Milk, Y ellow-
stone, Muddy, Little Missouri, Cheyenne, Niobrara, Platte (including
North Platte and South Platte), Kansas, Osage (Marais des Cygnes),
and Gasconade rivers. These streams drain wholly or in part the
States of Colorado, Towa, Kansas, Minnesota, Missouri, Montana,
Nebraska, North Dakota, South Dakota, and Wyoming.

In addition to the annotated list of publications relating specifi-
cally to the section, these pages contain a similar list of reports that
are of general interest in many sections and cover a wide range of
hydrologic subjects, and also brief references to reports published
. by State and other organizations. (See p. xxvi.)

Note.—Dash after a dash indicates that station was being maintained September 80, 1914; period
after a date indicates discontinuance. Tributaries are shown by indention.

GAGING STATIONS.

Red Rock Creek (head of Missouri River) above Red Rock rgservoir, near Monida,
Mont., 1911.

Red Rock Creek below Red Rock reservoir, near Monida, Mont., 1911—

Red Rock Creek at Lima, Mont., 1907-1911.

" Red Rock Creek at Red Rock, Mont., 1890.

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

Beaverhead River at Dillon, Mont., 1907.

Jefferson River (continuation of Red Rock-Beaverhead River) near Silverstar, Mont.,
1910—

Jefferson River at Sappington, Mont., 1894-1905.

Missouri River at Toston, Mont., 1890; 1910—

Missouri River near Townsend, Mont., 1891-1901; 1903-4.

Missouri River at Canyon Ferry, Mont., 1889.

Missouri River near Craig, Mont., 1890-91.

Missouri River at Cascade, Mont., 1902—

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 at Bismarck, N. Dak., 1904-5.
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Missouri River tributaries—Continued.
Passamari River [Ruby Creek] near Alder, Mont., 1911-1914,
- Bighole River near Dewey, Mont., 1910-1913,
Big Pipestone Creek near Whitehall, Mont., 1910-11.
Whitetail Creek near Whitehall, Mont., 1911.
Little Whitetail Creek near Whitehall, Mont., 1911.
Boulder River:
Muskrat Creek near Boulder, Mont., 1912—
Gibbon River (head of Madison River) near Yellowstone, Mont., 1913—
Madison River near Yellowstone, Mont., 1913—
Madison River near Norris, Mont., 1897-1905; 1910.
Madison River near Red Bluff, Mont., 1890-1894; 1895-1902.
Madison River near Three Forks, Mont., 1893-1897.
Gallatin River near Salesville, Mont., 1895-1905; 1910-1913.
Gallatin River near Bozeman, Mont., 1889-1891.
Gallatin River at Logan, Mont., 1893-1905.
Middle Creek near Bozeman, Mont., 1895-96; 1898-1900; 1902-3.
Crow Creek near Townsend, Mont., 1912-13.
Crow Creek near Radersburg, Mont., 1901.
Deep Creek near Townsend, Mont., 1910—
Prickly Pear Creek near Clancy, Mont., 1908—
Prickly Pear Creek at East Helena, Mont., 1908-1913.
Lump Gulch Creek near Clancy, Mont., 1908-1913.
Tenmile Creek near Helena, Mont., 1908—
Sevenmile Creek at Birdseye, Mont., 1908-1913.
Little Prickly Pear Creek near Marysville, Mont., 1909-1911; 1913—
Little Prickly Pear Creek near Canyon Creek, Mont., 1909-1911; 1913—
Lost Horse Creek near Marysville, Mont., 1909-1911.
Marsh Creek near Marysville, Mont., 1909-1911.
Deadman Creek near Marysville, Mont., 1909-1911.
Dearborn River near Clemons, Mont., 1908-1911.
Falls Creek ngar Clemons, Mont., 1908-1911.
Smith River at Truly, Mont., 1905—1907
Sun River, North Fork of North Fork (head of Sun River), near Augusta Mont.,
1911-12.
Sun River, North Fork, near Augusta, Mont.,! 1889-90; 1903—
Sun River at Fort Shaw, Mont.; 1912—
Sun River at Sun River, Mont., 1905-1912.
Sun River near Great Falls, Mont., 1897.
South Fork of North Fork of Sun River near Augusta, Mont., 1911-12,
Willow Creek near Augusta, Mont., 1905-1911; 1912—
South Fork of Sun River at Augusta, Mont., 1904— | .
Smith Creek near Augusta, Mont., 1906-1912.
Ford Creek near Augusta, Mont., 1906-1912..
Floweree Big canal near Fort Shaw, Mont., 1912.
Crown Butte canal at Riebling, Mont., 1912.
Crown Buite canal near Simms, Mont., 1912.
Sun River canal near Sun River, Mont., 1912. ~
Sun River canal at Vaughn, Mont., 1912.
Belt Creek near Belt, Mont., 1905-6.
Highwood Creek near Highwood, Mont., 1905-6.

1 Records for 1889-90 published at Sun River above Augusta, Mont.
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Missouri River tributaries—Continued.
Two Medicine River (head of Marias River) near Midvale, Mont., 1902-3.
Two Medicine River at Family, Mont., 1907—
Marias River near Shelby, Mont., 1902-1906; 1911—
Badger Creek near Family, Mont., 1907—
Birch Creek at Swift dam, near Dupuyer, Mont., 1913—
Birch Creek near Dupuyer, Mont., 1907—
Birch Creek at Nelson’s ranch, near Dupuyer, Mont., 1914—
Birch Creek at Hall’s ranch, near Dupuyer, Mont., 1913—
Birch Creek at Robare, Mont., 1914—
Dupuyer Creek at Dupuyer, Mont., 1908-1912.
Dupuyer Creek near Valier, Mont., 1912—
Cut Bank Creek at Cut Bank, Mont., 1905—
Dry Fork of Marias River near Valier, Mont., 1912—
Teton River at Strabane, near Belleview, Mont., 1904-1906; 1908—
Teton River at Chouteau, Mont., 1904-1906; 1913,
Deep Creek at Frazier’s ranch, near Chouteau, Mont., 1912,
Deep Creek near Chouteau, Mont., 1911—
Willow Creek near Chouteau, Mont., 1912—
Spring Creek near Strabane, Mont., 1913,
Muddy Creek near Bynum, Mont., 1912—
Blackleaf Creek near Bynum, Mont., 1912—
Judith River near Lewistown, Mont., 1910.
Musselshell River, North Fork (head of Musselshell River), near Delpine, Mont.,
1909-1911.
Musselshell River, North Fork, near Martinsdale, Mont., 1907—
Musselshell River at Harlowton, Mont., 1907-
Musselshell River at Shawmut, Mont., 1902-1907.
Mugeelshell River at Lavina, Mont., 1906.
Checkerboard Creek near Delpine, Mont., 1909-1912; 1913-
South Fork of Musselshell River near Martinsdale, Mont., 1907-
American Fork near Harlowton, Mont., 1907-1911; 1913.
Lebo Creek near Harlowton, Mont., 1907-1911; 1913.
Boxelder Creek:
Flatwillow Creek near Flatwillow, Mont., 1911-
Milk River, South Fork (head of Milk River), near Browning, Mont., 1905~
Milk River at international boundary, 1913—
Milk River at Havre, Mont., 1898—
Milk River at Chinook, Mont., 1897.
Milk River at Malta, Mont., 1902
Milk River at Hinsdale, Mont., 1908-
North Fork of Milk River near Browning, Mont., 1911-12,
North Fork of Milk River near Kimball, Alberta, 1913~
Fort Belknap canal near Chinook, Mont., 1903—
Winter-Anderson canal near Chinook, Mont., 1906; 1908.
Lodge Creek ! at Chinook, Mont., 1906-1908.
Reser ditch near Chinook, Mont., 1905—
West Fork ditch near Chinook, Mont., 1905~
Battle Creek 2 near Chinook, Mont., 1905
Cook canal near Chinook, Mont., 1905
Matheson canal near Chinook, Mont., 1905-

1 Formerly called West Fork of Milk River.
3Formerly called North Fork of Milk River.
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Missouri River tributaries—Continued.
Milk River tributaries—Continued.
Paradise Valley,canal near Chinook, Mont., 1903—
Harlem canal near Zurich, Mont., 1903—
Agency ditch near Harlem, Mont., 1905-
Beaver Creek overflow near Bowdoin, Mont., 1903-1906; 1908-1912.
Beaver Creek near Saco (Ashfield), Mont., 1903-1906; 1908-1912.
Rock Creek near Hinsdale, Mont., 1905-1907; 1912-
Rock Creek canal near Hingdale, Mont., 1905-1907.
Porcupine Creek at Naghua, Mont., 1908-
Little Porcupine Creek near Frazer, Mont., 1908-
Wolf Creek near Wolf Point, Mont., 1908—
Wolf Point ditch at Wolf Point, Mont., 1909. -
Poplar River near Poplar, Mont., 1908
Big Muddy Creek near Culbertson, Mont., 1908~
Yellowstone River at Canyon Soldier Station, Yellowstone National Park, Wyo.,
1913-
Yellowstone River at Corwin Springs, Mont., 1910~
Yellowstone River near Horr, Mont., 1889-1893.
Yellowstone River at Livingston, Mont., 1897-1905.
Yellowstone River at Billings, Mont., 1904-5.
Yellowstone River at Huntley, Mont., 1907-
Yellowstone River at Junction, Mont., 1906-7. *
Yellowstone River near Glendive, Mont., 1897-1910.
Yellowstone River at Intake, Mont., 1911~
Big Timber Creek, North Fork (head of Big Timber Creek), near Big Timber,
Mont., 1907-1911.
Big Timber Creek near Big Timber, Mont., 1912~
South Fork of Big Timber Creek near Big Timber, Mont., 1907-1911.
Boulder River near Contact, Mont., 1910
Boulder River near McLeod, Mont., 1912-
East Fork of Boulder River near McLeod, Mont., 1907-1909.
West Fork of Boulder River near Bruffeys, Mont., 1904-1910,
West Fork of Boulder River at McLeod, Mont., 1907-
Sweetgrass Creek above Melville, Mont., 1907—
Sweetgrass Creek below Melville, Mont., 1907-
Stillwater River near Nye, Mont., 1911-1914.
Stillwater River near Absarckee, Mont., 1910
Woodbine Creek near Nye, Mont., 1911-1913.
Rosebud River at Absarokee, Mont., 1910-1914.
Clark Fork at Fromberg, 1905
Pryor Creek at Coburn, Mont., 1911
Pryor Creek at Huntley, Mont., 1904—
Wind River (head of Big Horn River) at Dubois, Wyo., 1910-1912.
Wind River near Wind River, Wyo., 1909.
Wind River at Riverton, Wyo., 1906-1908; 1911-12.
Big Horn River at Thermopolis, Wyo., 1900-1905; 1910-1912.
Big Horn River near Hardin, Mont., 1904-
Warm Spring Creek near Dubois, Wyo., 1911-12.
Horse Creek at Bubois, Wyo., 1910-1912.
Red Creek near Dubois, Wyo., 1909.
Dinwoody Creek near Crowheart, Wyo., 1909.
Meadow Creek near J. K. ranch, Wyo., 1909.
Willow Creek at J. K. ranch, Wyo., 1909.
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Missouri River tributaries—Continued.
Yellowstone River tributaries—Continued.
Big Horn River tributaries—Continued.
Bull Lake Creek near J. K. ranch, Wyo., 1909.
Dry Creek at Crowheart, Wyo., 1909.
Popo Agie River near Lander, Wyo., 191112,
Little Popo Agie River at Hudson, Wyo., 1907-1909; 1911-12.
Little Wind River at Fort Washakie, Wyo., 1908-9.
Little Wind River above Arapahoe, Wyo., 1906-1909; 1911-12.
Little Wind River below Arapahoe, Wyyo., 1906-1909; 1911-12.
Trout Creek at Wind River, Wyo., 1909.
North Fork of Little Wind River—
St. Lawrence Creek near Wind River, Wyo., 1909.
Owl Creek near Thermopolis, Wyo., 1910-1912.
No Wood River at Bonanza, Wyo., 1910-1912.
Tensleep Creek near Tensleep, Wyo., 1910-1912.
Paintrock Creek near Hyattsville, Wyo., 1912.
Paintrock Creek near Bonanza, Wyo., 1910-1912.
Greybull River near Meeteetse, Wyo., 1897; 1903; 1910-1912.
Wood River near Meeteetse, Wyo., 1910-1912.
Shoshone River at Cody, Wyo., 1902-1909.
Shoshone River at Corbett dam, Wyo., 190&8—
Shoshone River at Lovell, Wyo., 1897-1899.
South Fork of Shoshone River at Marquette, Wyo., 1903; 1905-
Soap Creek near St. Xavier, Mont., 1911~
Rottengrass Creek near St. Xavier, Mont.,(1911-
Little Big Horn River in sec. 28, T. 8 8., R. 35 E., near Wyola,
Mont., 1911~
Little Big Horn River near Crow Agency, Mont., 1905~6; 1911-
Prairie Dog ditch near Story, Wyo., 1903.
Lodgegrass Creek near Lodgegrass, Mont., 1911~
Tongue River near Dayton, Wyod., 1903; 1911~-12.
Tongue River at Carneyville, Wyo., 1911-12.
Goose Creek at Sheridan, Wyo., 1895-1897; 1911-12,
Little Goose Creek at Sheridan, Wyo., 1896-7; 1911-12.
Powder River, South Fork (head of Powder River) near Kaycee, Wyo., 1911,
Middle Fork of Powder River near Kaycee, Wyo., 1911-12.
North Fork of Powder River near Kaycee, Wyo., 1911.
Clear Creek at Buffalo, Wyo., 1896-1900; 1902-1904; 1911-12.
Clear Creek near Buffalo, Wyo., 1911-12.
Piney Creek at Kearney, Wyo., 1902-1906; 1911-12.
Cruez ditch near Story, Wyo., 1903.
Muddy River near Williston, N. Dak., 1904-1909.
Little Missouri River near Alzada, Mont., 1904; 1906; 1911-
Little Missouri River at Camp Crook, S. Dak., 1903-1906.
Little Missouri River at Medora, N. Dak., 1903-1908.
Knife River near Broncho, N. Dak., 1903~
Painted Woods Creek near Washburn, N. Dak., 1909-10.
Turtle Creek near Washburn, N. Dak., 1909-10.
Heart River near Richardton, N. Dak., 1903-
Apple Creek near Bismarck, N. Dak., 1905.
Cannonball River near Stevenson, N. Dak., 1903-1908; 1911- )
Grand River, North Fork (head of Grand River), at Haley, N. Dak., 1908-
Grand River near Seim, S. Dak., 1904-1906.
Grand River near Wakpala, 8. Dak., 1911-
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Missouri River tributaries—Continued.
Moreau [Owl] River near Bixby, S. Dak., 1904-1906.
Cheyenne River at Edgemont, 8. Dak., 1903-1906.
Cheyenne River near Cascade Springs, 8. Dak., 1914~
Cheyenne River near Wasta, S. Dak., 1914
Beaver Creek near Edgemont, 8. Dak., 1905-6.
Hat Creek near Edgemont, 8. Dak., 1905-6.
Battle Creek near Hermosa, S. Dak., 1903.
Spring Creek near Rapid, 8. Dak., 1903-1905.
Rapid Creek at Rapid, S. Dak., 1903-1906.
Boxelder Creek at Blackhawk, S. Dak., 1903-1905.
Corbin Morse ditch at Rapid, S. Dak., 1906.
Elk Creek near Piedmont, S. Dak., 1903.
Belle Fourche River at Bellefourche, S. Dak., 1903-1906.

- Belle Fourche River near Bellgfourche, 8. Dak., 1906; 1912-
Redwater River near Minnesela, 8. Dak., 1903.
Redwater River at Bellefourche, S. Dak., 1903-1906.

Spearfish Creek near Spearfish, S. Dak., 1903-1906.
Redwater ditch at Minnesela, S. Dak., 1904-1906.
Crow Creek near Bellefourche, S. Dak., 1904.
Owl Creek near Bellefourche, S. Dak., 1904.
Indian Creek near Bellefourche, S. Dak., 1904.
White River at Crawford, Nebr., 1897.
White River near Interior, S. Dak., 1904-1906; 1911-
White River near Westover, S. Dak 1911~
South Fork of White Rlver near Wesbover, S. Dak 1912~
Niobrara River near Valentine (Fort Niobrara), Nebr., 1897 1899; 1901-1906.
Niobrara River near Spencer, Nebr., 1908.
Niobrara River near Lynch, Nebr., 1913~
Niobrara River at Niobrara, Nebr., 1902; 1910-1913.
Red Deer Lake (on 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.
Rock River at Luverne, Minn., 1911-1914.
Grizzly Creek, continuation of Colorado Creek (head of North Platte River) near
Hebron, Colo., 1904-5.
North Platte R1ver 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; 1911-12,
North Platte River above Pathfinder, Wyo., 1913-
North Platte River at Pathfinder, Wyo., 1905—
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 at Guernsey, Wyo., 1900-1908; 1912.
North Platte River and Interstate canal at Whalen, Wyo., 1909-
North Platte River near Fort Laramie, Wyo., 1887-1890.
North Platte River near Henry, Nebr., 1912-

North Platte River near Mitchell, Nebr., 1901-1913.

North Platte River at Scottsbluff, Nebr., 1912.

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.
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Missouri River tributaries—Continued.
North Platte River at North Platte, Nebr., 1895~
Platte River near Lexington, Nebr., 1902-1906.
Platte River near Elm Creek, Nebr., 1914
Platte River near Columbus, Nebr., 1895
Platte River near Fremont, Nebr., 1913-
Platte River near Leshara, Nebr., 1911.
Platte River near South Bend, Nebr., 1903.
Little Grizzly Creek at Hebron, Colo., 1904-5.
Roaring Fork of North Platte River near Hebron, Colo., 1904-5.
North Fork of North Platte River at Higho, Colo., 1904-5.
Middle Fork of North Platte River—
Michigan Creek near Walden, Colo., 1904-5.
Michigan Creek near Cowdrey, Colo., 1904-5.
Canadian River at Cowdrey, Colo., 1904-5.
Mullen Creek near French, Wyo., 1911.
Big Creek near Downington, Wyo., 1911~12,
Douglas Creek near Keystone, Wyo., 1914-
French Creek near French, Wyo., 1911-12.
Brush Creek near Saratoga, Wyo., 1911-12,
Encampment River near Peryam’s ranch, Wyo., 1900.
Encampment River at Encampment, Wyo., 1911-12,
Cow Creek near Saratoga, Wyo., 1911-12.
Spring Creek near Saratoga, Wyo., 1911-12.
North Spring Creek near Saratoga, Wyo., 1913~
Jack Creek at Matheson’s ranch, near Saratoga, Wyo., 1913-
Jack Creek at Blydenburg’s ranch, near Saratoga, Wyo., 1912,
Jack Creek at Burdick’s ranch, near Saratoga, Wyo., 1911-12,
Pass Creek near Walcott, Wyo., 1911,
Medicine Bow River near Medicine Bow, Wyo., 1901; 1911-12,
Rock Creek at Arlington, Wyo., 1911~
Rock Creek near Rock River, Wyo., 1911-12.
Sweetwater River near Splitrock, Wyo., 1902-3.
Sweetwater River near Alcova, Wyo., 1913-
Boxelder Creek near Careyhurst, Wyo., 1911.
Laramie River at Glendevey, Colo., 1904-5; 1910-1913,
Laramie River near Jelm, Wyo., 1904-5; 1911~
Laramie River near Woods Landing, Wyo., 1895-1900; 1911.
Laramie River and Pioneer canal near Woods, Wyo., 1912; 1914~
Laramie River at Two Rivers, Wyo., 1911- )
Laramie River near Wheatland, Wyo., 1912,
Laramie River near Uva, Wyo., 1895-1900; 1903.
Mclntyre Creek near Gleneyre, Colo., 1904-5.
Little Laramie River near Hatton, Wyo., 1902-3.
Little Laramie River near Filmore, Wyo., 1911-12,
Little Laramie River near Laramie, Wyo., 1903.
Little Laramie River at Two Rivers, Wyo., 1911~
Sibylee Creek near Wheatland, Wyo., 1912.
North Laramie River near Wheatland, Wyo., 1912.
North Laramie River at Uva, Wyo., 1911-12.
Chugwater Creek at Chugwater, Wyo., 1911-12.
Horse Creek near Little Horse Creek, Wyo., 1911~-12.
Horse Creek near Lagrange, Wyo., 1911-12.
Birdwood Creek near Sutherland, Nebr., 1913~
South Platte River at Fairplay, Colo., 1910-
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Missouri River tributaries—Continued.
Platte River tributaries—Continued.
South Platte River at Lake George, Colo., 1910~
South Platte River at Cheeseman Lake, Colo., 1899; 1901.
South Platte River above North Fork, at South Platte, Colo., 1905-1912,
South Platte River at South Platte, Colo., 1902—
South Platte River near Deansbury (Platte Canyon), Colo., 1887-1892;
1895-1900.
South Platte River at Denver, Colo., 1895-1913.
South Platte River near Kersey, Colo., 1901-1903; 1905-1913.
South Platte River near Orchard, Colo., 1895-1900.
South Platte River at Julesburg, Colo., 1902-1906; 1908~
South Platte River near Big Spring, Nebr., 1902-3.
South Platte River at North Platte, Nebr., 1914~
Middle Fork of South Platte River at Fairplay, Colo., 1910-1912.
Tarryall Creek near Como, Colo., 1911.
Tarryall Creek near Jefferson, Colo., 1910-
Tarryall Creek near Hayman, Colo., 1910-1912.
Jefferson Creek at Jefferson, Colo., 1910-1912.
Michigan Creek near Jefferson, Colo., 1910-1912.
Goose Creek near Cheeseman Lake, Colo., 1899.
North Fork of South Platte River at Grant, Colo., 1910-
North Fork of South Platte River at Cassells, Colo.,1908-1913.
North Fork of South Platte River at South Platte, Colo., 1909-10; 1913~
Geneva Creek above Jackwhacker Creek, near Grant, Colo.,
1909-1911.
Geneva Creek at Old Geneva smelter, near Grant, Colo., 1909-1911.
Geneva Creek at Sullivan’s ranch, near Grant, Colo., 1908-1911.
Geneva Creek at Grant, Colo., 1911~
Smelter Creek at Old Geneva smelter, near Grant, Colo,
1909-1911.
Duck Lake Creek near Grant, Colo., 1909-1911.
Scott Gomer Creek at Sullivan’s ranch, near Grant, Colo.
1909-1913.
Bear Creek near Morrison, Colo., ! 1888-1891; 1895-1902.
Clear Creek at Idaho Springs, Colo., 1910-1912.
Clear Creek at Forkscreek, Colo., 1899-1912,
Clear Creek near Golden, Colo., 1908-9; 1911; 1913
St. Vrain Creek at Lyons, Colo., ! 1888-1892; 1895-1903; 1909-1913.
Boulder Creek at Orodell, Colo., 2 1887-1890; 1907-1913.
Boulder Creek near Boulder, Colo., ! 1888-1892; 1895-1901; 1907—
1909.
South Boulder Creek near Rollinsville, Colo., 1910~
South Boulder Creek at Eldorado Springs (near Marshall),
Colo., 1888-1892; 1895-1901; 1909-1913.
Community canal near Marshall, Colo., 1909.
Big Thompson Creek near Arkins, Colo., ! 1888-1890; 1895-1903; 1904
1911.
Handy ditch near Arkins, Colo., 1899-1900; 1903.
Cache la Poudre River near Elkhorn, Colo., 1909-1911,
Cache la Poudre River near Fort Collins, Colo., 1909-1911.

1 Published only in Water-Supply Paper 74. /
2 Published as “North Boulder Creek above Boulder’ in Thirteenth Ann. Rept., pt. 3.
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Missouri River tributaries—Continued.
Platte River tributaries—Continued.
South Platte River tributaries—Continued.
Cache la Poudre River at mouth of canyon near Fort Collins, Colo.,
1884-1901; 1910-1913.
Cache la Poudre River near Greeley, Colo., 1903.
Crow Creek:
Middle Fork of Crow Creek near Hecla, Wyo., 1902-3.
Middle Loup River (head of Loup River) near St. Paul, Nebr., 1895; 1897;
1899; 1903.
Loup River at Columbus, Nebr., 1894-
North Loup River near St. Paul, Nebr., 1895; 1897; 1899; 1903.
Elkhorn River at Norfolk, Nebr., 1896-1903.
Elkhorn River at Arlington, Nebr., 1899-1903; 1913
Elkhorn River at Waterloo, Nebr., 1911-1913.

South Fork of Elkhorn River near Norfolk, Nebr., 1896.
Republican River, North Fork (head of Kansas River), near Haigler, Nebr., 1896,
Republican River, North Fork, near Benkelman, Nebr., 1894-95; 1903-1906.
Republican River at Culbertson, Nebr., 1913~
Republican River.at Bostwick, Nebr., 1904-

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 at Lecompton, Kans., 1899-1906.

Kansas River near Lawrence, Kans., 1895-1899.
South Fork of Republican River at Benkelman, Nebr., 1895; 1903-1906.
Frenchman Creek near Wauneta, Nebr., 1895-96.
Frenchman Creek near Palisade, Nebr., 1894-1896.
Frenchman Creek at Culbertson, Nebr., 1913-
Smoky Hill River at Ellsworth, Kans., 1895-1905.
Smoky Hill River at Solomon, Kans., 1904.

Beaver (Ladder) Creek near Scott City, Kans., 1904-5.

Saline River near Beverly, Kans., 1895-1897.

Saline River nedr Salina, Kans., 1897-1903.

Solomon River at Beloit, Kans., 1895-1897.

Solomon River near Niles, Kans., 1897-1903.

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-
Osage (Marais des Cygnes) River at Ottawa, Kans., 1902-1905.
Gasconade River at Arlington, Mo., 1903-1906.
Piney Fork of Gasconade River near Houston, Mo., 1908-9.
Piney Fork of Gasconade River near Hooker, Mo., 1903. (Also called Big
Piney Creek.)
Little Piney Creek near Arlington, Mo., 1903.
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REPORTS ON WATER RESOURCES OF THE MISSOURI RIVER BASIN.

PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY.

'WATER-SUPPLY PAPERS.

Water-supply papers are distributed free by the Geological Survey as long as its stock lasts. An asterisk
(*) indicates that this stock has been exhausted. Many of the papers marked in this way may, how-
ever, be purchased (at price noted) from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C,
Omission of the price indicates that the report is not obtainable from Government sources. Water-
supply papers are of octavo size.

*5. Irrigation practice on the Great Plains, by E. B. Cowgill. 1897. 39pp., 12pls.
10c.

Describes reservoirs for storm and pumped waters, ditching, methods of distributing water,
cultivation and subirrigation, duty of water, and winter irrigation.

*9, Trrigation near Greeley, Colo., by David Boyd. 1897. 90 pp., 21 pls.

Treats of topography, rainfall, and water supply in the valley of Cache la Poudre River, a
tributary of the South Platte; describes the canals and reservoir systems, construction and
operation of canals, and agricultural practice; discusses also the legislative and judicial control
of the waters; speaks of the use of the underground waters, effect of alkali waters on soil, pump-
ing of underground waters, and artesian wells.

*12. Underground waters of a portion of southeastern Nebraska, by N. H Darton.

1898. 56 pp., 21 pls.

Discusses physiomphy, goology, underground waters of moderate depth, and water horizons
in Lancaster, Seward, northern Saline, York, Fillmore, Hamilton, Clay, Hall, Adams, Buffalo,
Kearney, Phelps, northern Gosper, and eastern and central Dawson counties; reviews briefly
the prospects for obtaining deeper-seated waters.

#23. Water-right problems of the Bighorn Mountains, by Elwood Mead. 1899.

62 pp., 7 pls. 10c.
Discusses water divisions, districts, appropriations, reservoirs, and administrative questions
29. Wellsand windmillsin Nebraska, by E. H. Barbour. 1899. 85pp.,27pls. 15c.

Describes home-made windmills; discusses briefly action of water underground, transmissicn
and storage of windmill power, precipitation, surface waters for irrigation, supply for cities and
towns, salt water, and blowing wells.

34. Geology and water resources of a portion of southeastern South Dakota, by J. E.
Todd. 1900. 34 pp., 10 pls. 10c.

Deseribes areas in Turner, Hutchinson, Bonhomme, Yankton, and Clay counties, including
typical sections of the valleys of James and Vermilion rivers.

57. Preliminary list of deep borings in the United States, Part I (Alabama-Montana),
by N. H. Darton. 1902. 60 pp. 5c.

61. Preliminary list of deep borings in the United States, Part IT (Nebraska-Wyo-
ming), by N. H. Darton. 1902. 67 pp. 5c.

A second revised edition was published in 1905 as Water-Supply Paper 149 (q. v.).

70. Geology and water resources of the Patrick and Goshen Hole quadrangles, in
eastern Wyoming and western Nebraska, by G. I. Adams. 1902. 50 pp.,
11 pls. 15c.

Describes the geologic formations, surface features, water supply (surface and underground),
irrigation, and agricultural products of a part of the Great Plains; discusses settlement and
occupancy of the lands, and in an appendix gives the text of the “desert-lands’” act, the Carey
Act, and an act for the construction of reservoirs on public land for the watering of stock.

" 74, Water resources of the State of Colorado, by A. L. Fellows. 1902. 151 pp., 14
pls. 25c.
Discusses under South Platte, Arkansas, Rio Grande, San Juan, Grand, and Green River
irrigation divisions, drainage, and irrigation, and gives records of stream flow.
90. Geology and water resources of part of the lower James River Valley, South

Dakota, by J. E. Todd and C. M. Hall. 1904. 47 pp., 23 pls. 35c.

Describes topography, geologic formations, and surface and underground waters of Davison,
Hanson, Sanborn, Beagle, and Miner counties, and portions of Kingsbury, Jerauld, Aurora,
and MeCook counties, 8. Dak.
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93. Proceedings of first conference of engineers of Reclamation Service, with accom-
panying papers, compiled by F. H. Newell, Chief Engineer. 1904. 361 pp.
25c. [Inquiries concerning this report should be addressed to the Recla-
mation Service.] Contains:

Irrigation in North Dakota by pumping, by F. A. Wilder. Discusses the use of lignite as a
fuel for the operation of farm engines.

South Dakota investigations, by Raymond F. Walter. Mentions surveys of reservoir sites
on creeks north of Rapid City and the water supply of the Belle Fourche project.

Work on North Platte River in Wyoming, by Jobn E. Field.

Investigations in Wyoming, by Jeremiah Ahern. Describes the Lake De Smet project and
the Shoshone project.

Reclamation and water storage in Nebraska, by O. V. P. Stout. Describes North Platte
River and discusses its possible use for irrigation. Gives tables showing monthly discharge of
the river from 1895 to 1902 and the volume of storago necessary to insure water to meet possible
demands. Describes also Frenchman, Loup, and Niobrara rivers.

96. Destructive floods in the United States in 1903, by E. C. Murphy. 1904. 81 pp.,
13 pls. 15c.

Gives notes on early floods in Mississippi Valley, and describes floods on Kansas River and
its tributaries (Blue, Republican, Solomon, Saline, and Smoky Hill rivers); gives an account
of the losses and suggests methods of flood prevention; contains also discharge tables and
compares flood and ordinary data.

102. Contributions to the hydrology of eastern United States, 1903; M. L. Fuller,
geologist in charge. 1904. 522 pp. 30c.

Contains brief reports on wells and springs of Minnesota and Missouri. The reports comprise
tabulated well records giving information as to location, owner, depth, yield, head, setc.,
supplemented by notes as to elevation above sea, materials penetrated, temperature, use,
and quality; many miscellaneous analyses.

110. Contributions to the hydrology of eastern United States, 1904; M. L. Fauller,

geologist in charge. 1905. 211 pp., 5 pls. 10c.

Contains a brief report on the “Spring system of the Decaturville dome, Camden County,
Mo.,” by E. M. Shepard. Some of these springs are of immense size and present many points
of interest.

114. Underground waters of eastern United States; M. L. Fuller, geologist in charge.
1905. 285 pp., 18 pls. 25c¢. '

Contains brief reports as follows:

Missouri, by E, M. Shepard.

Towa, by W, H. Norton.

Each of these reports describes briefly the topography of the area, the relation of the geology
to the water supplies, and gives list of pertinent publications; lists also principal mineral
springs.

117. The lignite of North Dakota and its relation to irrigation, by F. A. Wilder. 1905.
59 pp., 8 pls. 10c.

Describes the thickness, extent, variations, and fuel value of the lignite and its use for
pumping water, the area, soils, and lignite of the river flats, and the status of irrigation in the
State.

146. Proceedings of second conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1905.
267 pp. 15c. [Inquiries concerning this report should be addressed to the
Reclamation Service.]

Contains brief account of the organization of the hydrographic (water-resources) branch and
the Reclamation Service, reports of conferences and committees, circulars of instruction, and
many brief reports on subjects closely related to reclamation, and a bibhogmphy of technical
papers by members of the service.

A brief report on “Irrigation development in North Dakota,” by H. A. Storrs. Discusses
the feasibility of pumping water from the Missouri to irrigate bench lands along its banks.

147. Destructive floods in United States in 1904, by E. C. Murphy. 15c. Contains:
Belle Fourche River flood, South Dakota, from report of R. F. Walter. Describes floods on
Belle Fourche River (tributary to the Missouri through Cheyenne River) and on Cache la

Poudre River and Crow Creek (tributaries of the South Platte).
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236.
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Preliminary list of deep borings in the United States, second edition, with addi-

tions, by N. H. Darton. 1905. 175 pp. 10c.

Gives by States (and within the States by counties), location, depth, diameter, yield, height
of water, and other available information, concerning wells 400 feet or more in depth; includes
all wells listed in Water-Supply Papers 57 to61; mentions also principal publicationsrelating to
deep borings.

Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy and
others. 1906. 105 pp., 4 pls. 15c.

Gives accounts of floods in eastern Missouri and South Dakota, and estimates of flood dis-
charge and frequency on Kansas, Loup, and Platte rivers; contains also index to literature
on floods in American streams.

The underflow of the South Platte Valley, by C. S. Slichter and H. C. Wolff.
1906. 42 pp. bec.

Describes investigations of velocity, direction, quantity of underflow and the underflow ditch
at Ogalalla, Nebr., gives chemical analyses of the water, and discusses disadvantages of under-
flow canals; describes also the investigation at North Platte, Nebr., and gives suggestions for
construction of small pumping plants.

Underground waters of Missouri, their geology and utilization, by E. M. Shepard.
1907. 224 pp., 6 pls. 30c. .

Describes the topography and geology of the State, the waters of the various formations, and
discusses the water supplies by districts and counties; gives statistics of city water supplies,
analyses of waters, and many well records.

Geology and water resources of a portion of the Missouri River valley in north-
eastern Nebraska, by G. E. Condra. 1908. 59 pp., 11 pls. 40c.

Describes topography, rock formations, mineral resources, streams, springs, shallow and
artesian wells, soils, crops, and timber, in Boyd, Knox, Cedar, Dixon, and Dakota counties, and
part of Holt County.

Geology and water resources of the Republican River valley and adjacent areas,
Nebraska, by G. E. Condra. 1907. 71 pp., 13 pls. 15c.

Describes topography, drainage, temperature, rainfall, winds, rock systems, surface and under-
ground waters, water powers, soils, erops,and timbers of Dundy, Hitcheock, Redwillow, Furnas,
Harlan, Franklin, Webster, Nuckolls, Thayer, and Jefferson counties.

Geology and water resources of the Great Falls région, Montana, by C. A. Fisher.
1909. 89 pp., 7 pls. 20c.

Describes the topographic features, geologic formation, streams, lakes, swamps, springs, and
artesian wells of a portion of the Great Plains in Cascade, Teton, Fergus, Chouteau, and Lewis
and Clark counties; discusses the chemical character of the waters (analyses), water powers,
irngation, temperature, rainfall, and agriculture, and gives details of water supplies by districts.

Geology and underground waters of South Dakota, by N. H. Darton. 1909.
156 pp., 15 pls. 40c.

Describes physical features, geologic formations, water horizons, and, by counties, deep wells
and well prospects; gives notes on construction and management of artesian wells.

Surface water supply of Nebraska, by J. C. Stevens. 1909. 251 ppP., 6 pls. 35c.

Discusses relation of rainfall to run-off and evaporation and seepage near Kearney; describes
theriver basins, and givesresults of observations at gaging stations.

The quality of surface waters in the United States: Part I, Analyses of waters
east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.
Describes tollection of samples, method of examinations, preparation of solutions, accuracy of
estimates, and expression of analytical results; gives results of analyses of waters of Missouri,
North Platte, and Platte rivers.
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*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pls. 15c. '

Contains brief report entitled *The utilization of the underflow near 8t. Francis, Kans.,”
by H. C. Wolff; discusses the water-bearing material, velocity, amount, rate of movement,
and quality of the waters; arrangement and method of sinking the wells, selection and installa-
tion of pumps, engines and cost of pumping, storage reservoirs and loss by evaporation.

273. Quality of the water supplies of Kansas, by H. N. Parker, with a preliminary

report on stream pollution by mine waters in southeastern Kansas, by E. H.
' 8. Bailey. 1911. 375pp., 1 pl. 30c.

Describes the topographic and geologic features of the State and the artesian basins; discusses
the significance of mineral constituents and classification of waters; gives details concerning
quality of underground water by counties and surface water by drainage basins.

274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and the industrial application of water analyses,
by Herman Stabler. 1911. 188 pp. 15c.

Describes collection of samples, plan of analytical work, and method of analyses; discusses
soap-consuming power of waters, water softening, boiler waters, and water for irrigation; gives
results of analyses of samples of water from streams in Missouri River basin.

293. Underground water resources of Iowa, by W. H. Norton, W. 8. Hendrixson,
H. E. Simpson, O. E. Meinzer, and others. 1912. 994 pp., 18 pls. 70c.

Describes the relief, drainage, temperature, and precipitation of the State and the geologic
formations; discusses the geologic occurrence of underground waters, artesian phenomena and
yield of artesian wells, the chemical composition of underground waters, municipal, domestic,
and industrial water supplies, and mineral waters; gives details concerning topography, geology,
underground waters, and city and village supplies by districts and counties.

367. Profile surveys of Missouri River from Great Falls to Three Forks, Montana,
prepared under the dirvection of R. B. Marshall, chief geographer. 1914,
8 pp., 1 pl. (13 sheets). 50c.

Gives a brief description of the general features of the Missouri River basin, a list of the gag-
ing stations that have been maintained between Three Forks and Great Falls, and of the pub-
lications containing the results of stream-flow measurements.

ANNUAL REPORTS.

Each of the papers contained in the annual reports was also issued in separate form.

Annual reports are distributed free by the Geological Survey as long as its stock lasts. An asterisk (*)
indicates that this stock has been exhausted. Many of the papers so marked, however, may be purchased
from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C.

*Tenth Annual Report of the United States Geological Survey, 1888-89, J. W. Powell,
Director. 1890. 2 parts. *Pt. II, Irrigation, viii, 123 pp. 35ec.

Makes a preliminary report on the organization and prosecution of the survey of the arid lands
for purposes of irrigation; includes an account of the methods of topographic and hydraulic work
the segregation work on reservoir sites and irrigable lands, field and office methods, and brief
descriptions of the topography of some of the river basins.

Eleventh Annual Report of the United States Geological Survey, 1889-90, J. W.
Powell, Director. 1891. 2 parts. Pt. II, Irrigation, xiv, 395 pp., 30 plates
and maps. $1.25. Contains:

* Hydrography, pp. 1-110. Discusses scope of work, methods of stream measurements, rain-
fall, and evaporation, and describes the more important streams.

* Engineering, pp. 111-200. Defines the scope of the work and gives an account of the surveys
in the Sun River basin and in the Arkansas, Rio Grande, California, Lahontan, Utah, and Snake
River divisions.

* The arid lands, pp. 201-289. Includes statement of the Director to the House Committee on
Irrigation, extracts from the constitutions of States relating to irrigation, and a report on artesian
irrigation on the Great Plains, including a discussion of the general considerations affecting
artesian water supply, the economie limit to the utilization of artesian water for irrigation,
icrigation by artesian wells in various countries, and the geologic conditions and statistics of
artesian wells on the Great Plains.,

* Topography, pp. 291-343. Comprises reports of the fopographic surveys in California,
Nevada, Colorado, Idaho, Montana, and New Mexico, and areport on reservoirsites.

* Irrigation literature, pp. 345-388. Gives a list of books and pamphlets on irrigation and
allied subjects, mainly contained in the library of the United States Geological Survey.

43175°—wsp 386—17——16
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Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. Powell,
Director. 1891. 2 parts. Pt. IT, Irrigation, xviii, 576 pp., 93 pls. $2.00
Contains: .

* Report upon the location and survey of reservoir sites during the fiscal year ended June 30,
1891, by A.H. Thompson, pp.1-212, Pls. LIV-LVII. Describes reservoir sites in Meagher,
Lewis and Clark, Beaverbead, Madison, Chouteau, Cascade, and Fergus counties, Mont., and
for each site gives the location, brief description of the drainage basin, height of dam, capacity
of reservoir, and the area of segregated land.

* Hydrography of the arid regions, by F. H. Newell, pp. 213-361, Pls. LVIII-CVI. Discusses
the available water supply of the arid regions, the duty of water, flood waters, relation of rainfall
to river flow; classifies the drainage basins; and deseribes the rivers of the Missouri, Arkansas,
Rio Grande, Colorado, Sacramento, and San Joaquin basins, and the prineipal streams of the
Great Basin in Nevada and Utah and the Snake River basin.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts. IT and IIT, 1893.) 3 parts. *Pt. III, Irri-
gation, xi, 486 pp., 77 pls. $1.85. Contains:

* Water supply for irrigation, by F. H. Newell, pp. 1-99, Pls. CVIII-CX. Discusses areas irri-
gated and irrigable, fluctuations in rivers and lakes, cost and value of water supply, and describes
the location and area, topography, land classification, extent of irrigation, precipitation, and
water measurements on the Missouri and its tributaries.

* Engineering results of irrigation survey, by H. M. Wilson, pp. 351-427, Pls. CXLVII-
CLXXXII. Describes the reservoirs, canal lines, areas of lands reclaimable, and estimated
revenue from irrigation works on the Sun River system, Montana.

Sixteenth Annual Report of the United States Geological Survey, 1894-95, Charles
D. Walcott, Director. 1896. (Fts. IT, III, and IV, 1895.) 4 parts. *Pt.
II. Papers of an economic character, ix, 598 pp., 42 pls. $1.25. Contains:

The public lands and their water supply, by F. H. Newell, pp. 457-533, Pls. XXX V-XXXIX.
Describes the general character of the public lands, the lands disposed of (railroad, grant, and
swamp lands, and private miscellaneous entries), lands reserved (Indian, forest, and military
reservations), the vacant lands, and the rate of disposal of vacant lands; discusses the streams,
wells, and reservoirs as sources of water supply; gives details for each State.

‘Water resources of a portion of the Great Plains, by Robert Hay, pp. 535-588, Pls. XL-XLII.
Describes an area comprising between 5,000 and 6,000 square miles and including parts of three
counties of Kansas, five counties of Nebraska, and six of Colorado, drained to the Missouri
through Platte and Kansas rivers; discusses the lakes, streams, and springs of the area, the
underflow of the river bottoms, and the water-bearing strata under the higher lands; treats
also of the sources of the water supply, rainfall, rate of percolation, volume; valley, upland, and
deep wells; waterless wells, artesian fiow, and blowing wells; and the temperature of the well
waters; describes briefly the topography and geology of the region and the utilization of the
water supply.

Seventeenth Annual Report of the United States Geological Survey, 1895-96, Charles
D. Walcott, Director. 1896. 3 partsin 4 vols. *Pt.II. Economic geology
and hydrography, xxv, 864 pp., 113 pls. $2.35. Contains:

Preliminary report on artesian waters of a portion of the Dakotas, by N. H. Darton, pp,
603-694, Pls. LXIX~CVII. Gives an outline of the geologic relations; describes the water hori-

. zons and the extent of the artesian water, and gives details concerning wells and prospects by
counties; discusses the origin, amount, pressure, head, and composition of the artesian waters,
the use of artesian water for power, and gives details concerning artesian irrigation by counties;
contains also remarks on the construction and management of artesian wells.

Eighteenth Annual Report of the United Staces Geological Survey, 1896-97, Charles
D. Walcott, Director. 1897. (Pts. II and IIT, 1898.) & parts in 6 vols.
*Pt. IV, Hydrography, x, 756 pp., 102 pls. $1.75 Contains:

*New developments in well boring and irrigation in eastern South Dakota, by N. H. Darton,
pp. 561-615, Pls. XXXVIII-XLVII. Discusses progress in well sinking and irrigation by
artesian waters in 1896 in Aurora, Beadle, Bonhomms, Brule, Buffalo, Charles Mix, Davison,
Douglas, Hanson, Hutchinson, Jerauld, Sanborn, Spink, and Yankton counties, South Dakota,
and in areas west of the Missouri River; treats also of the temperature and volums of flow of the
deeper artesian waters and gives chemical analyses of waters from Missouri River and from
artesian wells in the Sanborn basin.

*Reservoirs forirrigation, by J. D. 8chuyler, pp. 617-740, Pls. XLVIII-CII. Describes reser~
voir sites on Goose Creek, Tarryall Creek, and South Fork of South Platte River in Colorado;
gives tables of reservoir capacity and areas,
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Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles
D. Walcott, Director. 1898. (Pts. IT, ITI, IV, and V, 1899.) 6 parts in
7 vols. and separate case for maps with Pt. V. * Pt. IV, Hydrography,
viii, 814 pp., 118 pls. $1.85. Contains:
* Preliminary report on the geology and water resources of Nebraska, west of the 103d meridian,
by N. H. Darton, pp. 719-785, Pls. LXXIV-CXVIII. Describes topography and drainage
of the area, the general geology of Nebraska, and the geology of the area covered by the report,

the water horizons, and deep-seated waters; discusses springs, streams, irrigation, climate, and
timber, and gives list of elevations.

*Pt. V, Forest Reserves, pp. xvii-400, 110 pls. (16 maps in separate cage-
paper, 75c.; cloth, $1.00). $1.25. Contains:
*Black Hills Forest Reserve, by H. 8. Graves, pp. 67-164, Pls. XIV-XXXVI,
*Big Horn Forest Reserve, by F. E. Town, pp. 165-190, Pls. XXX VII-XLII.
Yellowstone Park Forest Reserve, southern part, from notes by T. 8. Brandegee, pp. 213-216,
These reports contain many descriptions of the streams of the forest reserves.

Twentieth Annual Report of the United States Geological Survey, 1898-99, Charles
D. Walcott, Director. 1899. (Pts. II, III, IV, V, and VII, 1900.) 7 parts
in 8 vols. and separate case for maps with Pt. V. *Pt. V, Forest Reserves,
xix, 498 pp., 159 pl., 8 maps in separate case. $2.80. Contains:

#Pikes Peak, Plum Creek, and South Platte reserves, by J. G. Jack, pp. 39-115, Pls, VIII-
XLVII. Describes briefly the drainage of the forest reserves.

Twenty-first Annual Report of the United States Geological Survey, 1899-1900,
Charles D. Walcott, Director. 1900. (Pts. I1I, IV, VI, VI continued, and
VII, 1901.) 7 partsin 8 vols. and separate case for maps with Pt. V. *Pt,
IV, Hydrography, 768 pp., 156 pls. $2.35. Contains:

* Preliminary description of the geology and water resources of the southern half of the Black
Hills and adjoining regions in South Dakota and Wyoming, by N. H. Darton, pp. 489-599, Pls,
LVIII-CXII. Describes the topography and geology of an area comprising about 5,500 square
miles in southwestern corner of South Dakota, in the adjoining portion of Wyoming. Discusses
the geologic formations and their contained waters, the deep borings at Edgemont and other
places, the surface waters (Cheyenne and Fall River, Beaver, Lame Johnny, French, Battle
Spring, Hat, Cascade, Stockade Beaver, and Beaver creeks), and irrigation, the soils, mineral
resources, climate, temperature, and timber.

*The High Plains and their utilization, by W. D. Johnson, pp. 601~741, Pls, CXITI-CLVI.
Describes the area lying in an irregular belt about midway across the long eastward slope of
the Great Plains and including parts of Wyoming, Colorado, Nebraska, Kansas, New Mexico,
Oklahoma, and Texas; discusses the origin and structure of the High Plains, the precipitation,
temperature,and other factors of climate, experiments with irrigation, and the use of mountain
streams, local storm-water storage, and artesian waters. Concluded in the Twenty-second
Annual Report, Pt. IV, pp. 631-669, Pls. LI-LXV.

~———— *Pt. V, Forest Reserves, 711 pp., 143 pls., 39 maps in separate case. $3.85.
Contains:

*Lewis and Clarke Forest Reserve, Montana, by H. B. Ayres, pp. 27-80, Pls. II-XXXTI,
Briefly describes the valleys of the streams.

BULLETINS.

An asterisk (*) indicates that the Geological Survey’s stock of the paper is exhausted. Many of the papers
so marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C.

#264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C.
Veatch. 1905. 106 pp. 10c.

Discusses the importance of accurate well records to the driller, to owners of oil, gas, and water
wells, and to the geologist; describes the general methods of work; gives tabulated records of
wells in Kansas and Missouri, and detailed records of wells in Greeley County, Kansas, and Ran-
dolph County, Missouri. These wells were selected because they give definite stratigraphic
information,
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*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford.
1906. 299 pp. 25c.
Gives an accqunt of progress in the collection of well records and samples; contains tabulated
records of wells in Colorado, Iowa, Kansas, Minnesota, Missouri, Montana, Nebraska, North
Dakota, South Dakota, and Wyoming, and detailed records of wells in Geary and Wyandotte
counties, Kansas; Jackson County, Missouri; Teton County, Montana; and Beadle and Miner
counties, South Dakota. The wells of which detailed sections are given were selected because
they afford valuable stratigraphie information.

PROFESSIONAL PAPERS.

Professional papers are distributed free by the Geological Survey as long as its stock lasts. An asterisk (¥)
indicates that this stock has been exhausted. Many of the papers marked with an asterisk may, how-
ever, be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. Professional papers
are of quarto size.

*17. Preliminary report on the geology and water resources of Nebraska west of the
one hundred and third meridian, by N. H. Darton. 1903. 69 pp., 43 pls.
50c.

Describes topography and general geology of Nebraska, the streams, springs, and deep-seated
waters, and irrigation; gives list of elevations.

*32. Preliminary report on the geology and underground water resources of the central

Great Plains, by N. H. Darton. 1905. 433 pp., 72 pls. $1.80.

Describes topography, drainage, stratigraphy, historical geology, and the water horizons;
discusses deep wells and prospects (by counties and towns) in South Dakota (see Water-Supply
Paper 227), Nebraska, central and western Kansas, eastern Colorado, and eastern Wyoming,
discusses also the occurrence of coal, petroleum, and natural gas, salt, gypsum, gold, iron ore, and
other minerals.

*53 Geology and water resources of the Bighorn basin, Wyoming, by C. A. Fisher.
1906. 72 pp., 16 pls.

Describes the topography of the region, the stratigraphic, structural, and historical geology,
and the underground waters, coal, oil, and gas, building stone, and other mineral resources;
discusses briefly irrigation and mineral waters.

65. Geology and water resources of the northern portion of the Black Hills and adjoin-
. ing regions in South Dakota and Wyoming, by N.H. Darton. 1909. 105 pp.,

24 pls. 40c.
Describes the topography of the region and the stratlgraphm, structural, and historical geology
of the sedk tary rocks; di their mineral resources, including underground water, coal,

gypsum,ete.; contains also information concerning the surface waters.

GEOLOGIC FOLIOS.

Under the plan adopted for the preparation of a geologic map of the United, States
the entire area is divided into small quadrangles, bounded by certain meridians snd
parallels, and these quadrangles, which number several thousand, are separately
surveyed and mapped.! The unit of survey is also the unit of publication, and the
maps and description of each quadrangle are issued in the form of a folio. When all
the folios are completed they will constitute the Geologic Atlas of the United States:

A folio is designated by the name of the principal town or of a prominent natural
feature within the quadrangle. Each folio includes maps showing the topography,
geology, underground structure, and mineral deposits of the area mapped and several
pages of descriptive text. The text explains the maps and describes the topographic
and geologic features of the country and its mineral products. The topographic map
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and
valleys and the height above sea level of all points in the quadrangle. The areal-
geology map shows the distribution of the various rocksat the surface. The structural-
geology map shows the relations of the rocks to one another underground. The

1 Index maps showing areas in the Missouri River basin covered by topographic maps and by geologic
folios will be mailed on receipt of request addressed to the Director, U. S. Geological Survey, Washing-
ton, D. C,
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economic-geology map indicates the location of mineral deposits that are commer-
cially valuable. The artesian-water map shows the depth to underground-water
horizons. Economic-geology and artesian-water maps are included in folios if the
conditions in the areas mapped warrant their publication. The folios are-of special
interest to students of geography and geology and are valuable as guides in the
development and utilization of mineral resources.

The folios numbered from 1 to 163, inclusive, are published in only one form (18 by
22 inches), called the library edition. Some of the folios that bear numbers higher
than 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire in
the Geological Survey building May 18, 1913, the stock of geologic folios was more or
less damaged by fire and water, but 80 or 90 per cent of the folios are usable. They
will be sold at the uniform price of 5 cents each, with no reduction for wholesale
orders. This rate applies to folios in stock from 1 to 184, inclusive (except reprints),
also to the library edition of folio 186. The library edition of folios 185, 187, and
higher numbers sells for 25 cents a copy, except that.some folios which contain an
unusually large amount of matter sell at higher prices. The octavo edition of folio
185 and higher numbers sells for 50 cents a copy, except folio 193, which sells for
75 cents a copy. A discount of 40 per cent is allowed on an -order for folios or for
folios together with topographic maps amounting to $5 or more at the retail rate.

All the folios contain descriptions of the drainage of the quadrangles. The folios
in the following list contain also brief discussions of the underground waters in con-
nection with the economic resources of the areas and more or less information concern-
ing the utilization of the water resources.

*24. Three Forks, Montana. 5c.
55. Fort Benton, Montana. .
Under “ Economic geology,” gives a brief paragraph on the artesian waters.
*56. Little Belt Mountains, Montana. |
Describes the hot waters of White Sulpbur Springs, of which it gives an analysis.

87. Camp Clark, Nebraska. bc.

Gives table of averagerainfall in western Nebraska 1886-1897 and, under “Economic geology,”
discusses underground waters and water for irrigation.

88. Bcotts Bluff, Nebraska. 5c.

Gives table of average rainfall from 1886-1897; discusses underground waters and water sup-
ply for irriga.ion.

96. Olivet, South Dakota. 5c.

97. Parker, South Dakota. 5c.

99. Mitchell, South Dakota. 5c.

160. Alexandria, South Dakota. 5c.
113. Huron, South Dakota. 5c.

114. De Smet, South Dakota. 5c.

Nos. 96, 97, 99, 100, 113, and 114 give an account of the water horizons of the main artesian
supply, and the limits of the artesian area; and discusses causes of apparent decline in pressure;
each contains an artesian water map showing areas in which wells may be expected to flow.

*127. Sundance, Wyoming-South Dakota.

Discusses surface and underground waters; gives analyses of water from well at Jerome,

South Dakota.

128. Aladdin, Wyoming-South Dakota-Montana. 5c.
¥150. Devils Tower, Wyoming.
Discusses the rainfall, thestreams,and the geologicformations that furnish underground waters,
'156. Elk Point, South Dakota-Nebraska-Iowa. 5c.

165. Aberdeen-Redfield ! (Northville, Aberdeen, Redfield, and Bryan quadrangles),
South Dakota. 5c.
Describes the relief and drainage and geology of an area in eastern South Dakota comprising
nearly all of Spink County and portions of Falk, Hand, Edmunds, and Beadle counties.
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168. Jamestown-Tower ! (Jamestown, Eckelson, and Tower quadrangles), North
Dakota, 5c.
In Nos. 156, 165, and 168 is a map showing areas in which flowing artesian wells may probably
be obtained. -

181. Bismarck,! North Dakota. 5c.
Describes the streams, shallow dug wells, tubular wells, and flowing wells.
196. Philipsburg, Montana. 25c.

Mentions the use of water for irrigation and for power development.
MISCELLANEOUS REPORTS.

Other Federal bureaus and State and other organizations have
from time to time published reports relating to the water resources
of the various sections of the country. Notable among those per-
taining to the Missouri River basin are the reports of the Chief of
Engineers, United States Army, of the State geologist of Kansas,
_ the State Drainage Commission of Minnesota, the Commission on
Conservation of the State of Montana, the State Board of Irrigation
of Nebraska, the superintendent of the Department of Irrigation,
Forestry, Fish, and Game of North Dakota, and the State engineer
of Wyoming. The following reports deserve special mention:

The Missouri River and its utmost source, by J. V. Brower. St. Paul, 1897.

Geological report of the exploration of the Yellowstone and Missouri rivers, by
Fv. Hayden. Washington, 1869.

Preliminary examination of reservoir sites in Wyoming and (olorado: 55th Cong.,
2d session, House Doc. 141.

Report of the Commission appointed by his excellency the governor of the State
of Colorado to revise the laws of the State [of Colorado] regulating the appropri-
ation, distribution, and use of water. Denver, 1890.

Some aspects of irrigation development in Colorado, by G. G. Anderson: Colorado
Seci. Soc. Proc., vol. 9, 1909.

Special report on well waters in Kansas, by Erasmus Haworth; Kansas Univ. Geol.
Survey Bull. 1.

Report of Board of Irrigation Survey and Experiment [Kansas] for 1895-96.
Topeka, 1897. ‘

Water supplies of Kansas, by C. A, Haskins and C. C. Young: Univ. of Kansas
Bull. 10, vol. 16, 1915,

Report of the commission on conservation [State of Montana] on bills relating to
public lands, water rights, and the protection and preservation of the forests. Helena,
1911. .

Irrigation laws of the State of Wyoming; compiled in the office of the State engineer.

GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF GENERAL
INTEREST.
The following list comprises reports not readily classifiable by drain-
age basins and covering a wide range of hydrologic investigations:
WATER-SUPPLY PAPERS.

*1. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pls.

Describes pumps and motive powers, windmills, water wheels, and various kinds of engines;
also storage reservoirs to retain pumped water until needed for irrigation,

1 Issued in two editions—library and octavo. Specify edition desired.
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*8.

*14.

*20,

*22.

*32.

*41.

*42.

*43,

*44,

*56.

¥67.

72.
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Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pls. (See Water-Supply
Paper 22.) 10c.
Discusses methods of sewage disposal by intermittent filtration and by irrigation; describes utili-
zation of sewage in Germany, England, and France,and sewage purification in the United States.
Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pls. 10c.
Gives results of experimental tests of windmills during the summer of 1898 in the vicinity of
Garden, Kans.; describes instruments and methods and draws conclusions.
New tests of certain pumps and water lifts used in irrigation, by O. P. Hood.
1898. 91 pp., 1 pl. 10c.
Discusses efficiency of pumps and water lifts of various types.

Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pls. 15c.

Ineludes tables and descriptions of wind wheels, makes comparisons of wheels of several types,
and discusses results.

Sewage irrigation, Part IT, by G. W. Rafter. 1899. 100 pp., 7 pls. 15c.

Gives résumé of Water-Supply Paper No. 3; discusses pollution of certain streams, experiments
on purification of factory wastes in Massachusetts, value of commercial fertilizers, and describes
American sewage-disposal plants by States; eontams bibliography of publications relating to
sewage utilization and disposal,

Water resources of Puerto Rico, by H, M. Wllson 1899. 48 pp., 17 pls. 15c.

Describes briefly topography, climate, rivers, irrigation methods, soils, forestation, water
power, and transportation facilities.

The windmill; its efficiency and economic use, Part I, by E. C. Murphy. 1901.
72 pp., 14 pls.

The windmill; its efficiency and economic use, Part IT, by E. C. Murphy. 1901.
75 pp., 2 pls. 10c.
Nos. 41 and 42 give details of results of experimental tests with windmills of various types.
Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier.
1901. 86 pp., 15 pls. 15c.
Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp.,
11 pls.

" Gives elevations and distances along rivers of the United States, including Missouri, Jeffer-
son, Bighole, Beaverhead, Madison, Gallatin, Osage, Kansas, Republican, Platte, Yellow-
stone, Milk, and James rivers; also brief descriptions of many of the streams. Arrange-
ment geographic. Many river profiles are scattered throngh other reports on surface waters
in various parts of the United States.

Methods of stream measurement. 1901. 51 pp., 12 pls. 15c.
Describes the methods used by the Survey in 1901-2, (See also Nos. 64, 94, and 95.)

. Accuracy of stream measurements, by E. C. Murphy 1902. 99 pp., 4 pls.

(See No. 95.) 10c.

Describes methods of measuring velocity of water and of measuring and éomputing stream flow,
and compares results obtained with the different instruments and methods; describes also ex-
periments and results at the Cornell University hydraulic laboratory. A second, enlarged
edition published as Water-Supply Paper 95.

The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pls.
15c¢.

Discusses origin, depth, and amount of underground waters; permeability of rocks and
porosity of soils; causes, rates, and laws of motions of underground water; surface and deep
zones of flow, and recovery of waters by open wells and artesian and deep wells; treats of the
shape and position of the water table; gives simple methods of measuring yield of flowing wells;
describes artesian wells at Savannah, Ga.

Sewage pollution in the metropolitan area near New York City and its effect
on inland water resources, by M. O. Leighton. 1902. 75 pp., 8 pls. 10c.

Defines “normal” and “polluted ” waters and discusses the damage resulting from pollution.
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77. The water resources of Molokai, Hawaiian Islands, by Waldemar Lindgren.
1903. 62 pp., 4 pls. 10c.
Describes briefly the topography, geology, coral reefs, climate, soils, vegetation, forests, and
fauna of the island, the springs, running streams and wells, and discusses the utilization of the
surface and underground waters.

*80. The relation of rainfall to run-off, by G. WR Rafter. 1903. 104 pp. 10c.

Treats of measurements of rainfall and laws of measurements of stream flow; gives formulas
for rainfall, run-off, and evaporation; discusses effect of forests on rainfalland rum-off.

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pls.
25c¢.
First edition was published in Part IT of the Twelfth Annual Report.

93. Proceedings of first conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1904. 361
pp. 25c¢.

Contains, in addition to an account of the organization of the hydrographic [water-resources]
branch of the United States Geological Survey, and the reports of the conference, the following
papers of more or less general interest:

_Limits of an irrigation project, by D. W. Ross.

Relation of Federal and State laws to irrigation, by Morris Bien.

Electrical transmission of power for pumping, by H. A. Storrs.

Correct design and stability of high masonry dams, by Geo. Y. Wisner.

Irrigation surveys and the use of the plane table, by J. B. Lippincott.

The use of alkaline waters for irrigation, by Thomas A. Means.

*94, Hydrographic manual of the United States Geological Survey, prepared by E. C.
Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pls. 10c.

Gives instruction for fleld and office work relating to measurements of stream flow by current
meters. (See also No. 95.)

*95. Accuracy of stream measurements (second, enlarged edition), by E. C. Murphy.
1904. 169 pp., 6 pls.

Describes methods of measuring and computing stream flow and compares results derived from
different instruments and methods. (See also No. 94.)

103. A review of the laws forbidding pollution of inland waters in the Uniied States,
by E. B. Goodell. 1904. 120 pp. (See No. 152.)

Explains the legal principles under which antipollution statutes become operative, quotes
court decisions to show authority for various deductions, and classifies according to scope the
statutes enacted in the different States.

110. Contributions to the hydrology of eastern United States, 1904; M. L. Fuller,
geologist in charge. 1905. 211 pp., 5 pls. 10c.

Contains the following reports of general interest. The scope of each paper is indicated byits
title.

Description of underflow meter used in measuring the velocity and direction of underground
water, by Charles 8. Slichter.

The California or “stovepipe’’ method of well construction, by Charles 8. Slichter.

Approximate methods of measuring the yield of flowing wells, by Charles 8. Slichter.

Corrections necessaryin accurate determinations of fiow from- vertical well casings, from notes

" furnished by A. N. Talbot.
Experiment relating to problems of well contamination at Quitman, Ga., by 8. W. McCallie,
Notes on the hydrology of Cuba, by M. L. Fuller.

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah

Bowman. 1905. 52 pp., 4 pls. 5c.

The first paper discusses the pollution of streams by sewage and by trade wastes, describes the
manufacture of strawboard, and gives results of various experimentsin disposing of the waste.
The second paper describes briefly the topography, drainage, and geology of the region about
Marion, Ind., and the contamination of rock wells and of streams by waste oil and brine.
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114. Underground waters of eastern United States; M. L. Fuller, geologist in charge.
1905. 285 pp., 18 pls. 25c. *

Contains report on * Occurrence of underground waters,” by M. L. Fuller, discussing sources,
amount, and temperature of waters, permeability and storage capacity of rocks, water-bearing
formations, recovery of water by springs, wells, and pumps, essential conditions of artesian
fiows, and general conditions affecting underground waters in eastern United States.

119. Index to the hydrographic progress reports of the United States Geological
Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c.
Scope indicated by title.

120. Bibliographic review and index of papers relating to underground waters pub-
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller,
1905. 128 pp. 10c.
Scope indicated by title.

*122. Relation of the law to underground waters, by D. W. Johnson. 1905. 55 pp.
5c.

Defines and classifies underground waters, gives common-law rules relating to their use, and
cites State legislative acts affecting them.

140. Field measurements of the rate of movement of underground waters, by C. 8.
Slichter. 1905. 122 pp., 15 pls. 15c.

Discusses the capacity of sand to transmit water, describes measurements of underfiow in Rio
Hondo, San Gabriel, and Mohave River valleys, Cal., and on Long Island, N. Y., gives results
of tests of wells and pumping plants, and deseribes stovepipe method of well construction.

143. Experiments on steel-concrete pipes on a working scale, by J. H. Quinton. 1905.
61 pp., 4 pls.
Scope indicated by title.

145, Contributions to the hydrology of eastern United States, 1905; M. L. Fuller,
geologist in charge. 1905. 220 pp., 6 pls. 10c.

Contains brief reports of general interest as follows:

Drainage of ponds into drilled wells, by Robert E. Horton. Discusses efficiency, cost, and
capacity of drainage wells, and gives statistics of such wells in southern Michigan.

Construction of so-called fountain and geyser springs, by Myron L. Fuller.

A convenient gage for determining low artesian heads, by Myron L. Fuller.

146. Proceedings of second conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. '1905.
267 pp. 15c.

Contains brief account of the organization of the hydrographic [water-resources] branch and
the Reclamation Service, reports of conferences and committees, circulars of instruction, and
many brief reports on subjects closely related to reclamation, and a bibliography of technical
papers by members of the service. Of the papers read at the conference those listed below (scope
indicated by title) are of more or less general interest.

Proposed State code of water laws, by Morris Bien.

Power engineering applied to irrigation problems, by O. H. Ensign.

Estimates on tunneling in irrigation projects, by A. L. Fellows.

Collection of stream-gaging data, by N. C. Grover.

Diamond-drill methods, by G. A. Hammond.

Mean-velocity and area curves, by F. W. Hanna.

Importance of general hydrographic data concerning basins of streams gaged, by R. E. Horton.

Effect of aquatic vegetation on stream flow, by R. E. Horton.

Sanitary regulations governing construction camps, by M. O. Leighton.

Necessity of draining irrigated land, by Thos. H. Means.

Alkali soils, by Thos. H. Means.

Cost of stream-gaging work, by E. C. Murphy.

Equipment of a cable gaging station, by E. C. Murphy.

Silting of reservoirs, by W. M. Reed.

Farm-unit classification, by D. W. Ross.

Cost of power for pumping irrigating water, by H. A. Storrs.

Records of flow at current-meter gaging stations during the frozen season, by F. H. Tillinghast.
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147

150

*151

152

*155

*160

*162

*163

*179

*180

*185

. Destructive floods in United States in 1904, by E. C. Murphy. 208 pp., 18
pls. 15¢. ¢

Contains a brief account of ““A method of computing crosg-section area of waterways,” in-
cluding formulas for maximum discharge and areas of cross section.

. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189
Pp.. 38 pls.  (See Water-Supply Paper 200.) 15c.
Scope indicated by title.

. Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pls. 10c.

Discusses methods, instruments, and reagents used in determining turbidity, color, iron,
chlorides, and hardness in connection with the studies of the quality of water in various parts
of the United States.

. A review of the laws forbidding pollution of inland waters in the United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c.
Scope indicated by title.

. Fluctuations of the water level in wells, with special reference to Long Island,
N.Y., by A. C. Veatch. 1906. 83 pp., 9 pls. 25c.

Includes general discussion of fluctuation due torainfall and e vaporation, barometric changes,
temperature changes, changes in rivers, changes in lake level, tidal changes, effects of settle-
ment, irrigation, dams, underground water developments, and to indeterminate causes.

. Underground water papers, 1906; M. L. Fuller, geologist in charge. 1906.

104 pp., 1 pl.

Gives account of work in 1905; lists of publications relating to underground waters, and con-
tains the following brief reports of general interest:

Significance of the term ‘‘artesian,’” by Myron L. Fuller.

Representation of wells and springs on maps, by Myron L. Fuller.

Total amount of free water in the earth’s erust, by Myron L. Fuller.

Use of fluorescein in the study of underground waters, by R. B. Dole.

Problems of water contamination, by Isaiah Bowman.

Instances of improvement of water in wells, by Myron L. Fuller.

. Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy and
others. 1906. 105 pp., 4 pls. 15c.

. Bibliographic review and index of underground-water literature published in
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson,
1906. 130 pp. 15c.

Scope indicated by title.

. Prevention of stream pollution by distillery refuse, based on investigations at
Lynchburg, Ohio, by Herman Stabler. 1906. 34 pp., 1pl. 10c.

Describes grain distillation, treatment of slop, sources, character, and effects of effluents on
streams; discusses filtration, precipitation, fermentation, and evaporation methods of disposal
of wastes without pollution.

. Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134
pp., 2 pls.  20c.
Scope indicated by title.

. Investigations on the purification of Boston sewage, * * ¥ with a history
of the sewage-disposal problem, by C.-E. A. Winslow and L. B. Phelps.
1906. 163 pp. 25c.

Discusses composition, disposal, purification, and treatment of sewages and recent tendencies
in sewage-disposal practice in England, Germany, and the United States; describes character
of crude sewage at Boston, removal of suspended matter, treatment in septic tanks, and puri-
fication by intermittent sand filtration and in beds of coarse material; gives bibliography.
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#186. Stream pollution by acid-iron wastes, a report based on investigations made at
Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pl.

Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting litigation; dis-
cusses effect of acid-iron liquors on sewgge-purification processes, recovery of copperas from acid-
iron wastes, and other processes for removal of pickling liguor.

*187. Determination of stream flow during the frozen season, by H. K. Barrows and
R. E. Horton. 1907. 93 pp., 1 pl. 15c.
Scope indicated by title.

*189. The prevention of stream pollution by strawboard waste, by E. B. Phelps.
1906. 29 pp., 2 pls. 5ec.

Deseribes manufacture of strawboard, presentand proposed methodsofdisposal of waste liquors,
laboratory investigations of precipitation and sedimentation, and field studies of amounts
and character of water used, raw material and finished product, and mechanical filtration.

*194. Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the
testimony taken in the case of the State of Missouri v. the State of Illinois
and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp.,
2 pls. 40c.

Scope indicated by amplification of title.

*196. Water supply of Nome region, Seward Peninsula, Alaska, 1906, by J. C. Hoyt
and F. F. Henshaw. 1907. 52 pp., 6 pls. 15c.

Gives results of measurements of flow of Alaskan streams, discusses available water supply
for ditch and pipe lines and power development; presents notes for investors.

%200. Weir experiments, coefficients, and formulas, revision of paper No. 150, by
R. E. Horton. 1907. 195 pp., 38 pls. 35c¢.
Scopeindicated by title,

*218. Water-supply investigations in Alaska, 1906-7 (Nome and Kougarok regions,
Seward Peninsula; Fairbanks district, Yukon-Tanana region), by F. F.
Henshaw and C. C. Covert. 1908. 156 pp., 12 pls. 25c.

Describes the drainage basins, gives results of observationsat the gaging stations, and discusses
the water supply of the ditches and pipe lines and possibilities of development; gives also mete-
orological records.

#226. The pollution of streams by sulphite-pulp waste, a study of possible remedies;
by E. B. Phelps. 1909. 37 pp.,1pl. 10c.

Describes manufacture of sulphite pulp, the waste liquors, and the experimental work leading
to suggestions as to methods of preventing stream pollution.

228. Water-supply investigations of the Yukon-Tanana region, Alaska, 1907 and 1908
(Fairbanks, Circle, and Rampart districts), by C. C. Covert and C. E. Ells-
worth. 1909. 108 pp., 7 pls. 20c.

Describes the drainage basins; gives results of observations at gaging stations; discusses the
water supplies of the ditches and pipe lines and possibilities of hydraulic development.

*229. The disinfection of sewage and sewage filter effluents, with a chapter on the
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 91
pp., 1 pl. 15¢c.

Scope indicated by title.

#234. Papers on the conservation of water resources. 1909. 96 pp., 2 pls. 15c.

Containg the following papers, whose scope isindicated by their titles: Distribution of rainfall,
by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled under the
direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water powers, by
M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W. C. Mendenhall; Denu-
dation, by R. B. Dole and Herman Stabler; Control of catchment areas, by H. N, Parker.
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*235. The purification of some textile and other factory wastes, by Herman Stabler
and G. H. Pratt. 1909. 76 pp. 10c.

Discusses waste waters from wool scouring, bleaching and dyeing cotton yarn, bleaching
cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue.

236. The quality of surface waters in the United States: Part I, Analyses of waters
east of the one-hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.

Describes collection of samples, method of examination, preparation of solutions, accuracy
of estimates, and expression of analytical results.

238. The public utility of water powers and their governmental regulation, by René
Tavernier and M. O. Leighton. 1910. 161 pp. 15c.

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to the
development of water powers,and laws proposed in the French Parliament; reviews work of
bureau of hydraulics and agricultural improvement of the French department of agriculture
and gives résumé of Federal and State water-power legislation in the United States.

*255. Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17'pls. 15c.

Discusses rocks as sources of water supply and the relative safety of supplies from different
materials; springs, and their protection; open or dug and deep wells, their location, yield, relative
cost, protection, and safety; advantages and disadvantages of cisterns and combination wells
and cisterns.

*257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pls. 15c.

Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount of under
ground water, artesian conditions, and oil and gas bearing formations; gives history of well-
drilling in Asia, Europe, and the United States; describes in detail the various methods and the
machinery used; discusses loss of tools and geologic difficulties; contamination of well waters,
and methods of prevention; tests of capacity and measurement of depth; and costs of sinking
wells.

*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson,
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pls. 1b5c.

Contains the foliowing papers (scope indicated by titles) of general interest:
Drainage by wells, by M. L. Fuller.

Freezing of wells and related phenomena, by M. L. Fuller.

Poltution of underground waters in limestone, by G. C. Matson.

Protection of shallow wells in sandy deposits, by M. L. Fuller.

Magnetic wells, by M. L. Fuller.

274. Some stream waters of the western United States, with chapters on sediment
. carried by the Rio Grande and the industrial application of water analyses,
by Herman Stabler. 1911. 188 pp. 15c.

Describes collection of samples, plan of analytical work, and methods of analyses; discusses
soap-consuming power-of waters, water softening, boiler waters, and water for irrigation; gives
results of analyses of waters of the Rio Grande and of Pecos, Gallinas, and Hondo rivers.

280. Gaging stations maintained by the United States Geological Survey, 1888~
1910, and Survey publications relating to water resources, compiled by
B.D. Wood. 1912. 102 pp. 10c.

314. Surface water supply of Seward Peninsula, Alagka, by F. F. Henshaw and G. L.
Parker, with a sketch of the geography and geology by P. 8. Smith, and a
description of methods of placer mining by A. H. Brooks. 1913. 317 pp.,
17 pls. 4bc.

Contains results of work at gaging stations.

*315. The purification of public water supplies, by G. A. Johnson. 1913. 84 pp., 8
pls. 10c.

Discusses ground, lake, and river waters as public supplies, development of waterworks sys-
tems in the United States, water consumption, and typhoid fever; describes methods of filtra-
tion and sterilization of water, and municipal water softening.
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318. Water resources of Hawaii, 1909-1911, by W. F. Martin and C. H. Pierce. 1913.
552 pp., 15 pls. 50c.

Describes the general features of the islands and gives results of measurements of streams and
of observations of rainfall and evaporation; contains a gazetteer.

334, The Ohio Valley flood of March—-April, 1913 (including comparisons with some
earlier floods), by A. H. Horton and H. J. ‘Jackson. 1913. 96 pp., 22 pls.
20c.

Although relating specifically to floods in the Ohio Valley, this report discusses also thecauses
of floods and the prevention of damage by floods.

336. Water resources of Hawaii, 1912, by C. H. Pierce and G. K. Larrison. 50c.

Contains results of stream measurements on the islands in 1912.

337. The effects of ice on stream flow, by William Glenn Hoyt. 1913. 76 pp., 7 pls.
15¢.
Discusses methods of measuring the winter flow of streams.

342. Surface water supply of the Yukon-Tanana region, Alaska, by C. E. Ellsworth
and R. W. Davenport. 1915. 343 pp., 13 pla. 45c.
Presents results of 8 years’ observations of the water supply of the Yukon-Tanana region,
discusses climate and precipitation, and gives station records.
¥345. Contributions to the hydrology of the United States, 1914. N. C. Grover,
chief hydraulic engineer. 30c.
*(e) A method of determining the daily discharge of rivers of variable slope, by M. R. Hall,
‘W. E. Hall, and C. H. Pierce, pp. 53-65. Scope indicated by title.
() The discharge of Yukon River at Eagle, Alaska, by E. A. Porter and R. W, Davenport,
pp. 87-77, pls. iv-v. be.
364 Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. " 5c.

Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the United
States, including analyses of the geyser water of Yellowstone National Park, hot springs in
Montana, brines from Death Valley, water from the Gulf of Mexico, and mine waters from
Tennessee, Michigan, Missouri, and Oklahoma, Montana, Colorado and Utah, Nevada and
Arizona, and California.

371. Eqmpment for current-meter gaging stations, by G.J. Lyon 1915. 64 pp.,
37 pls. 20c.
Describes methods of 1nstalling automatic and other gages and of constructing gage wells,
shelters, and structures for making discharge measurements and artificial controls.
872. A water-power reconnaissance in south-central Alaska, by C. E. EHsworth and
R. W. Davenport, with a section on southeastern Alaska, by J. C. Hoyt.
1915. 173 pp., 22 pls. 20c.

873. Water resources of Hawaii, 1913, by G. K. Larrison. 1915. 190 pp. 20c.
Contains results of stream measurements on the islands in 1913.

¥375. Contributions to the hydrology of the United States, 1915. N. C. Grover, chief

hydraulic engineer. )

Contains three papers presented at the conference of engineers of the water-resources branch
in December, 1914, as follows:.

(¢) Relation of stream gaging to the science of hydraulics, by C. H. Pierce and R. W. Daven-
port, pp. 77-84.

(e) A method for correcting river discharge for a changing stage, by B. E. Jones, pp. 117--130,

(f) Conditionsrequiring the use of automatic gages in obtaining records of stream flow, by
C. H. Pierce, pp. 131-139.

400. Contributions to the hydrology of the United Sta,tes, 1916 N.C. Grover, chief
hydraulic engineer.

(a) The pesple’s interest in water-power resources, by G. O. Smith, p. 1-8.
(¢) The measurement of silt-laden streams, by Raymond C. Pierce, pp. 39-51.
(d) Accuracy of stream-flow data, by N, C. Grover and J. C. Hoyt, pp. §3-59.



XXXIV SURFACE WATER SUPPLY, 1914, PART VI.

ANNUAL REPORTS.

*Fifth Annual Report of the United States Geological Survey, 1883-84, J.-W. Powell,
Director. 1885. xxxvi, 469 pp., 58 pls. $2.25. Contains:

The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 125~
173, pl. xxi. Scope indicated by title.

*Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W.
Powell, Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pls.
$2. Contains: ’

*rrigation in India, by H. M. Wilson, pp.363-561, pls. cvii to cxlvi. (See Water-Supply
Paper 87.)

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts.II and IIT, 1893.) 3 parts. *Pt. ITI, Irriga-
tion, xi, 486 pp., 77 plates. $1.85. Contains:

#American irrigation engineering, by H. M. Wilson, pp. 101-349, pls. cxi to exlvi. Dis-
cusses the economical aspects of irrigation,alkaline drainage, silt, and sedimentation; gives brief
history of legislation; describes perennial canals in Idaho-California, Wyoming, and Arizona;
discusses water storage at reservoirs of the California and other projects, subsurface sources of
supply, pumping and subirrigation.

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W.
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. *Pt. II, Accompanying
papers, xx, 597 pp., 73 pls. $2.10. Contains:

*Natural mineral watersof the United States, by A. C. I;ede, pp. 49-88, pls. iiiand iv. Dis-
cusses the origin and flow of mineral springs, the souree of mineralization, thermal springs, the

chemical composition and analysis of spring waters, geographic distribution, and the utilization
of mineral waters; gives a list of A merican mineral spring resorts; contains also some analyses.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles
D. Walcott, Director. 1898. (Parts IT, III, and V, 1899.) 6 parts in 7 vols,
and separate case for maps with Pt. V. ¥Pt. IT, papers chiefly of a theoretic
nature, v, 958 pp., 172 plates. $2.65. Contains:

*Principles and conditions of tire movements of ground water, by F. H. King, pp. 59-204, pls.
vito xvi. Discusses the amount of water stored in sandstone, in soil, and in other rocks, the
depth to which ground water penetrates; gravitational, thermal, and capillary movements of
ground waters, and the configuration of the ground-water surface; gives the results of experi-
mentalinvestigations on the flow of airand water through a rigid, porous medium and through
sands, sandstones, and silts; discusses results obtained by other investigators, and summarizes
results of observations; discusses also rate of flow of water through sand and rock, the growth of
rivers, rate of filtration through soil, interference of wells, etc.

*Theoretical inveg;jga.tion of the motion of ground waters, by C. 8. Slichter, pp. 295-384, pl.
xvil. Scopeindicated.by title.

Twentieth Annual Report of the United States Geological Survey, 1898-99, Charles
D. Walcott, Director. 1899. (Parts IL, III, IV, V,and VII, 1900.) 7 parts
in 8 vols. and separate case for maps with Pt. V. *Pt. IV, Hydrography, vii,
660 pp., 75 pls. $1.40. Contains:

*Hydrography of Nicaragua, by A. P. Davis, pp. 563-637, pls. Ixiv to Ixxv. Describes the
topographic features of the boundary, the lake basin, and Rio San Juan; gives a brief résumé of
the boundary dispute; discusses rainfall, temperature, and relative humidity, evaporation,
resources, and productions, the ship-railway and canal projects; gives the history of the investi-
gations by the Canal Commission, and results of measurements on the Rio Grande, on streams
tributary to Lake Nicaragua, and on Rio San Juan and its tributaries.

Twenty-second Annual Report of the United States Geological ;Survey, 1900-1901.
Charles D. Walcott, Director. 1901. (Parts III and IV, 1902.) 4 parts,
*Pt. IV, Hydrography, 690 pp., 65 pls. $2.20. Contains:

*Hydrography of the American Isthmus, by A. P. Davis, pp. 507-630, pls. xxxvii to L,
Describes the physiography, temperature, rainfall, and winds of Central America; discusses the
hvdrography of the Nicaragua Canal route and the Panama Canal route; gives estimated monthly
discharge of many of the streams, and rainfall, and evaporation tables for various points,
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PROFESSIONAL PAPERS.

#72. Denudation and erosion in the southern Appalachian region and the Monongahela

basin, by L. C. Glenn. 1911. 137 pp., 21 pls. 35c.

Describes the relation of agriculture, lumbering, mining, and power development to erosion

and denudation, and the nature, effects, and remedies of erosion; gi

ves details of conditions in

Holston, Nolichucky, French Broad, Little Tennesses, and Hiwassee river basins, along
Tennessee River proper, and in the basins of the Coosa-Alabama system, Chattahoochee,
Savannah, S8aluda, Broad, Catawba, Yadkin, New, and Monongahela rivers.

86. The transportation of débris by running water, by G. K. Gilbert, based on experi-

ments made with the assistance of E. C. Murphy. 1914
The results of an investigation which was carried on in a specia

263 pp., 3pls.  70c.
1y equipped laboratory at

Berkeley, Cal., and was undertaken for the purpose of learning “the laws which control the

movement of bed load and especially to determine how the quanti
stream slope and discharge and to the degree of comminution of the
A highly technical report.

BULLETINS.

*¥32. Lists and analyses of the mineral springs of the United
study), by A. C. Peale. 1886. 235 pp.

ty of load is related to the
débris.”

States (a preliminary

Defines mineral waters, lists the springs by States, and gives tables of analyses so far as

available.

¥319. Summary of the controlling factors of artesian flows,
1908. 44 pp., 7 pls. 10c.

by Myron L. Fuller

Describes underground reservoirs, the sources of underground waters, the confining agents,
the primary and modifying factors of artesian circulation, the essential and modifying factors of

artesian flow, and typical artesian systems.

¥479. The geochemical interpretation of water analyses, by Chase Palmer. 1911.

31 pp. be.

Discusses the expression of chemical analyses, the chemical character of water and the proper-

ties of natural water; gives a classification of waters based on proper

ty values and reacting val-

ues, and discusses the character of the waters of certain rivers as interpreted directly from the
results of analyses, discusses also the relation of water properties to geologic formations, silica in
river water, and the character of the water of the Mississippi and the Great Lakes and St. Law-

renco River asindicated by chemical analyses.






INDEX BY AREAS AND SUBJECTS.

[A=Annual Reports; M=Monograph; B=Bulletin; P=Professional Paper; W=Water-Supply Paper;
G F=Geologic folio.)

Alaska: Surface waters..........ooveuniiaiaaoann W 196, 218, 228, 314, 342, 345f, 372
Artesian waters: Essential conditions........................ A 5; B 319; W 67,114
Bibliographies 1. ... .. it W 119, 120, 163, 280
Chemical analyses: 2 Methodsand interpretations. ........ W 151, 236, 274, 364; B 479
Colorado: Quality of waters. ... ... ..o iiiin i w9
Surface Waters.....cceeceeeaenaaan A 18,iv; 20,v; 21,iv; W 74,147,162
Underground Waters. .. .ooomvon e A 16,

ii; 17, ii; 21 iv; 22,iv; B 298; P 32; W 9, 57,149,184

COnNSEIVALION . . .« e ettt imec i eaaaacsanaanaaaa s W 234, 400a; P 72
Cuba: Surface, underground, and quality of waters........ e wilo
Denudation. . ...ttt e et eraaaaaaaan P72
Engineering methods. ... oo i w1,

3,8, 20, 41, 42, 43, 56, 64, 93, 94, 95, 110, 143, 146, 150, 180,
187, 200, 257, 337, 34be, 371, 375¢, 375¢, 375f. 400c, 400d

1 1Y R W 40, 92, 96, 147, 162, 334

Hawaiian Islands: Surface waters. . ...... ... ..o it W 77,318, 336,373

Underground waters. ... ocoeiiiuiimaenemeaiaonnaeaann w77

Jce MeaSUremMentS. - -« v v ettt et e eeeeaaeaaeaacnncaaaaneaaanan W 46,187, 337

India: Irrigation. ... ... . oo i A12; W87
Towa: Quality of waters... .. .. ... .o i i, W 236,293 |

Surface waters......... ... il W 162, 293; G F 156

] Underground waters. ............... e B 208; W 57,114,149, 293; G F 156

Irrigation, general....... A10,ii; 11,15 12,ii; 18, iii; 16,ii; W20, 22, 41, 42, 87, 93, 146

Kansas: Quality of waters............. ... .. ... ..., W 236, 273

Surface waters............_ ... ... ... e W 5, 96, 147, 273

Underground waters......... ... . .. iiiiiiiiiiiiiiiineaaa. A 16,

ii; 21,iv; 22,iv; B 264, 298; P 32; W 57, 149, 153, 258, 278

Legal aspects: Surface waters..................... ... ... W 103, 152, 238

Underground waters.. ... ... ... ... .. iiiiiiiiiiii.o. W 122

Mineral springs: Analyses........... ... iiiiiiiiiiiiiiiaiaia.t A 14,ii; B 32

Origin, distribution, ete..... ... o ... A 14,ii

Laste e B 32; W 114

Minnesota: Quality of waters....... ... .. ... . i il W 102, 236

Surface waters. ... ... ... W 162,193

Underground waters........................... B 298; W 57,102, 114, 149

Missouri: Quality of waters, etc.... ... . . ... . ...l .. W195

Surface Waters. ... ... ... W 162,195

Underground waters............... B 264, 298; W 57,102,110, 114, 149, 195

Montana: Quality of waters...... ... .. .. ... .. ............. W 221,274; G F 128

Surface waters................... A 12,1; 21,v; W 221, 274, 367; G F 196

Underground waters............. B 298; W 57,149, 221; G F 24,55, 56,128

1 Many of the reports contain brief subject bibliographies. See abstracts.
? Many analyses of river, spring, and well waters are scattered through publications as noted in abstracts,
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Motions of ground waters........................ A 19, ii; B 319; W 67, 110, 140, 155
Nebraska: Quality of Waters. ... ... ... ..o iiiiiii i iiaiaaeaaaana W 236
Surface waters. A 19, iv; W 29, 70, 93, 215, 216, 230; P 17, 32; G F' 87, 88, 156
Underground Waters. . .. .......vn e i cea e A 19,1iv;

B 298; P17, 32; W12 29, 70, 184, 215, 216; G F 87, 88, 156

Nicaragua: Surface Waters........cooiierrieeoiiieiceananannn A 20, iv; 22, iv
North Dakota: Surface Waters........cooeeieieeeeeinenrnneaceacanns G F 168, 181
Underground waters........c.coeveiuiiiienmnnniniannnnn. A 17, ii;

B 298; W 61, 93, 117, 146, 149; G F 168, 181

Panama: Surface Waters.. ... ... . ..iiieii it A22,iv
Pollution: By industrial wastes. . ........occueeeeeeeannnn W 179, 186, 189, 226, 235
By 80WaZe. - ci e W 72, 179, 194

Laws forbidding. ... ... . i i W 108, 152

Indices Of . ..o e e W 160

Porto Rico: Surface waters and irrigation.......... .. . ... ..ol W32
Profiles 0f FIVeTS. . ..ottt e e W 44, 367
Sanitation; quality of waters; pollution; sewage irrigation.................... W3,

22, 72,108, 110, 113, 114, 121, 144, 145, 152, 160, 179,
185, 186, 189, 194, 226, 229, 235, 236, 255, 258, 315

Sewage disposal and purification........................ W 3, 22, 72, 113, 185, 194, 229
South Dakota: Quality of waters. -........coooiiiiiimaaaaanaaaans A 18,iv; W 274
Surface Waters. ......ooietiit it iieeeaeaaaaaaaaaaeanan A 21, iv;

W 90, 95, 147,162, 274; G F 96, 97, 99, 100, 113, 114, 127, 128, 156, 165

Underground waters........coeeeeeeeeceacocaaeaananns A 17, ii;

T 18, iv; 21, iv; B-298; P 32, 65; W 34, 61, 90, 149,
227, G F 96, 97, 99, 100, 113, 114, 127, 128, 156, 165

Underground waters: Legal aspect. .. ...ccouoorieoirarooaoiicaaaaaaanan w122
Methods of utilization....................... W 114, 255, 257

Pollution. .oooemeeeiiieieeaaaaaaaa W 110, 145, 160, 258

Windmill papers. .. ..ottt e eaaacae e W1,8, 20,41, 42
Wyoming: Quality 0f Waters.. ... .. oime et iieiaieeaeaeaaacacaaannsas W274
Surface waters.......... A 21, iv; W 70, 93, 274; P 65; G F 127, 128, 150

Underground waters.. A 21,iv; B 298; W 70; P 32, 53, 65; G F 127,128, 150
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Agency ditch, Mont..............
American Fork, Mont............
Apple Creek, N. Dak.............
Badger Creek, Mont..............
Battle Creek, S. Dak..............
Battle Creek, Mont..............
Bear Creek, Colo.................
Beaver (Ladder) Creek, Kans......
Beaver Creek, Mont..............
Beaver Creek, S. Dak...........
Beaverhead River, Mont..........
Belle Fourche River, S. Dak. ....
Belt Creek, Mont.................
Big Blue River, Nebr.-Kans......
Big Creek, Wyo. .. ..............
Big Goose Creek. See Goose Creek.
Bighole River, Mont. ............
Big Horn River, Mont.-Wyo......
Big Horn River, Little, Mont. . ...
Big Muddy Creek, Mont.........
Big Pipestone Creek, Mont........
Big Sioux River, §. Dak.........
Big Thompson Creek, Colo........
Big Timber Creek, Mont..........
Big Timber Creek, South Fork,

Blackleaf Creek, Mont...........
Blue River, Big, Nebr.-Kans. ....
Blue River, Little, Nebr..........
Boulder Creek, Colo...............
Boulder Creek, South, Colo. . . ...
Boulder River, Mont..............
Boulder River, East Fork, Mont. . .
Boulder River, West Fork, Mont..
Boxelder Creek, Mont.............
Boxelder Creek, S. Dak..........
Boxelder Creek, Wyo. . ..........
Brush Creek, Wyo._......... .....
Bull Lake Creek, Wyo..._.......
Cache la Poudre River, Colo......
Canadian River, Colo............
Cannonball River, N. Dak. ......
Checkerboard Creek, Mont........
Cheyenne River, 8. Dak.........
Chugwater Creek, Wyo...........
Clark Fork, Mont. ..........o ...
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X111
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XI
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XII
X1v
X
X1iv

XVIL
XV
XIII

XII
XIII
Xn

XIv
XVI
XII

XI1x
X1
Xv
X1
XVII
XVl
XVI
XVI
X
X1
XI1T

XI1v
Xv
Xv
XI11
XVIIL
Xv
X111
X1

XI1v

XI1I

Clear Creek, Colo................. XVI
Clear Creek, Wyo..ceeeeeeoo..... XIO
Community canal, Colo........... XVI
Cook canal, Mont. ............... X1
Corbin-Morse ditch, 8. Dak...... xIv
Cow Creek, Wyo................. XV
Crow Creek, Mont............... X
Crow Creek, S.Dak.............. XIV
Crow Creek, Middle Fork, Wyo... XviI

Crown Butte canal, Mont......... X

Cruez ditch, Wyo................ X1
Cut Bank Creek, Mont......._.... X1
Deadman Creek, Mont. . ......... b4
Dearborn River, Mont. ... X
Deep Creek, Mont. (tnbuta.ry to ’
Marias River). ... ............ X1
Deep Creek, Mont. (tributary to
Missouri River)................ X
Dinwoody Creek, Wyo............ X1
Douglas Creek, Wyo.............. XV
Dry Fork of Marias River........ XI
Dry Creek, Wyo. ... ............. X1
Duck Lake Creek, Colo.......... xvi
Dupuyer Creek, Mont............ XI
Elk Creek, S. Dak............... XIV
Elkhorn River, Nebr............. XV
Elkhorn River, South Fork, Nebr. xvm
Encampment River, Wyo_........ a4
Falls Creek, Mont................ X
Flatwillow Creek, Mont...........  xI
Floweree Big canal, Mont. . ...... x
Ford Creek, Mont. . e b4
Fort Belknap canal, Mont........ x1
French Creek, Wyo.............. XV
Frenchman Creek, Nebr.......... XVIT

Gallatin River, Mont............. b4

Gasconade River, Mo............. XVII
Gasconade River, Piney Fork, Mo. xvir
Geneva Creek, Colo............... XVI
Gibbon River, Mont............. X
Goose Creek, Colo................ XV
Goose Creek, Wyo................ X111
Goose Creek, Little, Wyo. .. __... XX
Grand River, S. Dak. . X1
Grand River, North Fork N Dak X1
Greybull River, Wyo............. X1t
Grizzly Creek, Colo. ............. Xiv
Grizzly Creek, Little, Colo........ Xy

XXXIX
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Handy ditch, Colo............_...
Harlem canal, Mont..............
Hat Creek, S. Dak.........._.....
Heart River, N.Dak_........_...
Highwood Creek, Mont...........
Horse Creek, Wyo. (tributary to

Bighorn River)................
Horse Creek, Wyo. (tributary to

Platte River)..................
Indian Creek, 8. Dak..........|..
Jack Creck, Wyo...
James River, N. Dak ..............
Jefferson Creek, Colo.............
Jefferson River, Mont. .. ........
Judith River, Mont..............
Kansas River, Kans..._..........
Knife River, N. Dak..............
Ladder Creek, Kans. Se¢ Beaver

Laramie River, Colo.-Wyo........
Laramie River, Little, Wyo.......
Laramie River, North, Wyo......
Lebo Creek, Mont......c.c.......
Little Bighorn River, Mont.......
Little Blue River, Nebr.........
Little Goose Creek, Wyo..........
Little Grizzly Creek, Colo........
Little Laramie River, Wyo.......
Little Missouri River, Mont., S.
Dak, N. Dak_....._...........
Little Piney Creek, Mo...........
Little Popo Agie River, Wyo......
Little Porcupine Creek, Mont.....
Little Prickly Pear Creck, Mont..
Little Whitetail Creek, Mont......
Little Wind River, Wyo..........
Little Wind River, South Fork,

Lodge Creek, Mont..............
Lodgegrass Creek, Mont...........

‘Lost Horse Creek, Mont..........

Loup River, Nebr........_.......
Loup River, Middle, Nebr.......
Lump Gulch Creek, Mont.........
McIntyre Creek, Colo.............
Mad'son River, Mont. . ..........
Marais des Cygnes. See Osage
River. .
Marias River, Mont._........._...
Marsh Creek, Mont...............
Matheson Canal, Mont...........
Meadow Creek, Wyo..............
Medicine Bow River, Wyo........
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STREAMS.

Michigan Creek, Colo.............
Michigan Creek, Colo. (tributary to
South Platte)...................
Middle Creek, Mont..............
Middle Fork of Crow Creek, Wyo..
Middle Loup River, Nebr.........
Milk River, Mont................
Milk River, South Fork, Mont.....
Missouri River, Mont., N. Dak.,
Mo.... e
Missouri River, Little, Mont.,
S.Dak.,, N. Dak................
Moreau Rlver See Owl Rlver
Muddy Creek, Mont‘...-.......:. .
Muddy Creek, Big, Mont..........
Muddy River, N. Dak............
Mullen Creek, Wyo...............
Muskrat Creek, Mont.............
Musselshell River, Mont..........
Musselshell River, North TFork,

Mont..ceeieiioea i
Musselshell River, South Fork,
Monto.ooivenieai s

Niobrara River, Nebr.............

North Laramie River, Wyo........ '

North Loup River, Nebr...........
North Platte River, Colo.-Wyo.-

North Platte, Middle Fork, Colo...
North Platte River, North Fork,
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