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PREFACE

This report contains summaries of streamflow records in the Mis-
souri River basin above Sioux City, Iowa. It was prepared by the
United States Geological Survey in the Water Resources Division,
C. G. Paulsen, chief, succeeded by L. B. Leopold, under the general
direction of J. V. B. Wells, chief, Surface Water Branch, and B. J.
Peterson, chief, Basic Records Section, succeeded by F. J. Flynn.

The data were compiled under general supervision of E. G. Bailey,
H. F. Matthai, and R. E. Oltman, project engineers, by personnel in

district offices under supervision of district engineers, Surface Water
Branch, as follows:

F. M. Bell, succeeded by J. M. Terry - - _Denver, Colo.
V.R.Bennion__ _____________________ Iowa City, Iowa
H. M. Erskine - _ Bismarck, N. Dak.
D. D. Lewis. - Lincoln, Nebr.
T. R. Newell Boise, Idaho
Frank Stermitz - Helena, Mont.
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COMPILATION OF RECORDS OF SURFACE WATERS OF
THE MISSOURI RIVER BASIN ABOVE SIOUX CITY, IOWA,
THROUGH 1950

PURPOSE AND SCOPE

This volume is one of a series of reports presenting monthly
and yearly summaries of streamflow and reservoir data collected
by the Geological Survey. Included with these data are, some rec-
ords furnished by other Federal, State, and private agencies.

The purpose of this series of reports is to make available in
summarized form all the surface-water records collected up to
September 30, 1950.

The first known streamflow records to be systematically col-
lected in the United States are those for Eatonand Madison Brooks
in Madison County, N. Y., by John B. Jervis during 1835. Stream
gaging by the United States Geological Survey was begun in 1888,
At that time the Congress authorized the Irrigation Survey to be
conducted by the Geological Survey in connection with special
studies relating to irrigation. The work consisted of the meas-
urements of stage and discharge of a few streams in the West,
Since that time the work has expanded so that measurements of
stage and discharge of streams and of stage and content of lakes
and reservoirs have been made at more than 12,000 gaging sta-
tions in the 48 states and the territories of Hawaii and Alaska, of
which about 6, 400 were in operation on September 30, 1950. The
details of the records collected at those stations are contained in
annual reports, bulletins, and water-supply papers, which have
been issued usually on an annual basis. Most of the records col-
lected over the years are found only in numerous individual
volumes, many of which are out of print and difficult to obtain,

The records have been collected mainly in cooperation with
State, municipal and other Federal cooperating agencies and
published in annual reports by the Geological Survey. This series
of compilation reports has been prepared by the Geological Sur-
vey as a special project not included in the cooperative program.

1



2 COMPILATION OF SURFACE WATER RECORDS, PART 6-A

The data presented in this series of reports consist of records
of discharge of streams and contents of reservoirs summarized
on a monthly and yearly basis. Results of miscellaneous dis-
charge measurements and, in general, stage records have been
excluded. Also included are bar charts showing the period of
record covered by each gaging station and a map of the area
showing the location of each station (pl. 1). The reports of this
series are uniform in the type of data they contain and inthe form
of presentation.

In compiling the data for these summary reports, one important
feature of the projectwas to review the analyses and computations
originally made on the basis of all information now available. For
some stations additionalbase data, obtained subsequently, allowed
for reinterpretation and recomputation of more accurate records
of discharge. All records were examined for major computation
errors and tested wherever possible by comparison with records
of discharge at other stations and weather data. Records that
were found to be in need of substantial revision were recomputed
or omitted if revision was not feasible. Estimates of discharge
were made to fill short gaps to complete the continuity of the
record, whenever practical.

Records furnished by other agencies are incorporated in these
reports when they supplement records collected by the Geological
Survey, and appeared consistent and reliable. Furnished records
were reviewed in the same manner as Geological Survey records
whenever base data were available and detailed study was feasible.

Estimates published by the Corps of Engineers in Congressional
documents have been included herein to supplement records pub-
lished by the Geological Survey for some stations, especially to
complete water years that heretofore have been incomplete in Geo-
logical Survey reports. Some estimates that, onthe basis of avail-
able data, appeared to be too uncertain and not susceptible to im-
provement were not compiled herein,

STREAM-GAGING PROGRAM

The area covered by this report (fig. 1) includes the Missouri
River basin from the headwaters downstream to Sioux City, Iowa.
It contains within its boundaries parts of the Provinces of Alberta
and Saskatchewan and the States of Montana, Wyoming, North and
South Dakota, Minnesota, Nebraska, and Iowa. Mostofthe streams
head in the Rocky Mountains and the general drainage direction of
the basin is easterly to the semiarid region of the Great Plains.
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The earliest known records of river stage inthe report area are
those for the Missouri River at Fort Benton, Mont, Gage-height
records were collected during the summer months for the years
1873-76, 1881-99, and 1901-9, by the Missouri River Commission,
the Corps of Engineers, and the Weather Bureau. The Geological
Survey began making discharge measurements at this station in
April191¢. Onthebasis of adischargecurvedeveloped from meas-
urements made inthe years that followed, daily discharge records
Wwere computedfrom stage records thatbeganin 1881. Later stud-
ies now indicate that these records prior to October 1890 may not
he reliable and they are not included in this report.

Investigation of streamflow inthe basin was begunin 1889 by the
Geological Survey when four gaging stations were established in
Montana on the Yellowstone River, the Gallatin River, the Sun
River, and the Missouri River. In the decade thatfollowed, 23 ad-
ditional gaging stations were installed on these and other streams
within the basin., The work covered in this era was largely in the
nature of reconnassiance, exploring for the firsttimethe potential
value of the streams for further irrigation usage, Many of these
records were for periods of short duration, usually for one or two
years and for the open-water seasons only.

The period 1906 to 191C marks the first notable expansion of the
stream-gaging programinthe report area. Atthe close ofthe 19th
century, most lands in the western States, that were susceptible
to irrigation by private means had been reclaimed. However, in-
terest in the irrigation movement continued to grow, with attention
directed toward the development of the large reclamation projects
by public financial support. In compliance with public demand, the
Reclamation Act was passed in 1902, which led to the start of the
Federal reclamation work and the urgent need for basic stream-
flow data for investigation and design of irrigation projects.

The reclamation movement had a significant effect also in stim-
ulating interest withinthe western States for the protection and ad-
ministration of waters under their jurisdiction and eventually led
to the State cooperative stream-gaging programs. State cooperation
in the report area was started by Nebraska and Wyoming in 1895,
by North Dakota in 1901, and by Montana in 1906, Other States that
have furnished cooperationinlater years are Minnesota, Iowa, and
South Dakota. State participationin the program has provided one
of the principal sources of funds to sustain the work.

The Corps of Engineers, as a result of the Rivers and Harbors
Act of 1927, and the Flood Control Acts of 1928 and 1936, supported
expansion of the work. Beginning also in 1928, the United States
Department of State sponsored continuing investigation of inter-
national streams that cross the Canadian border., Both programs
have added materially to the stream-gaging activity withinthe area.
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Plans for the coordinated development of the waters ofthe Mis-
souri River basin with respect to flood control, navigation, power,
and irrigation were formulated in 1943 and 1944 by the Corps of
Engineers, the Bureau of Reclamation, and the States inthe basin,
This plan gave a positive impetus to the growth ofthe stream-gag-
ing program in the years immediately following.

Numerous municipal and private organizations have assisted
the Geological Survey in the stream-gaging program, as have
several bureaus of the United States government. Details of their
cooperation have been acknowledged in the annual water-supply
papers.

DESCRIPTION OF DATA

The gaging-station records are arranged in a downstream
order. The order used in this report is the same as that adopted
for use in the annual series of reports on surface-water supply
beginning with the water year 1951, In this report, in a down-
stream direction along the main stem, all stations on a tributary
entering above a main-stem station are listed before that station.
If a tributary enters between two main-stem stations it is listed
between them. A similar order is followed in listing stations on
first rank, second rank, and other ranks of tributaries. To in-
dicated the rank of any tributary on which a gaging stationis
situated and the stream to which it is immediately tributary, each
indention in the listing of gaging stations in the bar chart (see
p. 16) represents one rank. This downstream order and system
of indention show which gaging stations are on tributaries be-
tween any two stations on a main stem and the rank of the tributary
on which each gaging station is situated.

The order of listing used in the annual reports through the wa-
ter year 1950 was different. In those reports all stations on the
main stem are listed first in order, proceeding from the head-
waters towards the mouth, then all stations on the uppermost-
tributary from its source to mouth, followed by all stations from
source to mouth on the tributaries to the tributary.

The data presented for most of the gaging stations comprise a
description of the station, tables of monthly discharge and runoff,
and a yearly summary table. The station description gives the
location of the gaging station, drainage area, supplemental rec-
ords available {for some station), types and datums of gages,
average discharge, extremes of discharge, and general remarks
concerning the data. When records were furnished by another
agency the fact is so stated.
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The location of the gaging station and the drainage area are
obtained from the best available maps. When more than one site
was used and the difference in drainage areas is significant,.the
area for the latest site is shown first followed by the areas for
other sites in chronolegical order. In some instancesdrainage-
areafigures have not been obtained because of the lack of suitable
maps or because the boundaries cannot be defined or the effective
drainage area determined.

For some stations a paragraph headed “Supplemental records
available” gives reference to records other than those given in
the present report. Such records may consist of gage-height rec-
ords for periods other than those for which discharge recordsare
presented, records concerning quality of the water, or the results
of periodic discharge measurements.

The gage described first is the present gage or the one used
most recently. Information is then given in chronological order
for all gages used earlier, giving changes in location, type of
gage, or datum. The location or datum of all earlier gages is
given with reference to the present or most recently used gage.
The datum of the gage is the elevation of the zero of the gage
above mean sea level. Where information as to datum is not
available, the altitude of the gage is given. This may be deter-
mined from topographic maps, river-profile surveys, barometric
levels, or where nothing better is available, by estimates based
on average fall between a known elevation and the gage or on
other known factors. The degree of accuracy of an altitude deter-
mination is indicated by the source of the information and to some
extent by the refinement to which the figure is given.

The average discharge for a station is the average of all com-
plete water years and is published only if there are five or more
complete water years of record. The years used to determine the
average are not necessarily consecutive. The average discharge
is not published for some stations because of extensive changes
in diversion or storage, or other water development, that have
occurred upstream.

In general, the momentary maximum and minimum discharges
and stages for the entire period of record are published in the
“Extremes” paragraph. These are qualified if necessary according
to the type of gage used and the completeness of the record. Max~
imum and minimum discharges at nonrecording gaging stations
are qualified as “observed” unless determinedfrom a graph drawn
through actual gage heights which approximates the actual
hydrograph.
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Under “Remarks” information is given on factors which affect
the basin yield and runoff characteristics. These includeup-
stream regulation, diversion, and utilization—a history of changes
in these items is given wher known. Also, references are made
to the records of storage or diversion upstream, if published.
When discharge records are furnished by another agency, credit
is given under “Cooperation. ”

The streamflow data summarized in this paper are generally
contained in two monthly tables and one yearly table. The first
monthly table is a tabulation of monthly and yearly mean dis-
charge in cubic feet per second. These figures represent dis-
charge passing the station; they are unadjusted for storage or
diversion upstream. FEach monthly figure is the mean flow for
the entire month; generally no record for part of a month is tab-
ulated. Likewise, each yearly figure is the mean flow for a full
year, and no figure is shown for a partial year. Usually the
months are arranged on a water-year basis. Exceptions to this
rule are made in connection with seasonal records wherein the
months are grouped to give a complete season for each calendar
year.

The second monthly table is a tabulation of monthly and yearly
runoff in acre-feet. The third table contains a yearly summary
of the streamflow data. The column headed “W.S.P. no.” lists
the number of the water-supply paper or other publication in
which the figures of daily and monthly discharge are published;
for early years for which daily discharges were not published,
that column lists the report that contains daily gage heights,
rating tables, and monthly discharge. If a part of the record has
been revised and published, then reference is made to both the
original report and the one containing the revised record; if the
daily discharge record for the entire year has been republished
to include revisions, then only the later report is listed. For
some stations the third table is omitted; however, the report con-
taining records for any particular year can generally be found by
reference to the tables given on p. 10, 11.

In the third table the momentary maximum discharge for each
water year and the date of its occurrence is given whenever ob-
tainable. This is maximum discharge for the water year unless
otherwise qualified. For nonrecording gage records, momentary
maximums were often obtained from graphs drawn through the
gage readings. If a graph was not feasible, then the discharge
was computed from the maximum gage height observed, pro-
vided it was believed to be of significant value. The momentary
maximum discharge is given for some years for which the rec-
ord, as shown in the first two tables, is incomplete. The maxi-
mum discharge when so given is believed to be representative of
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the absolute maximum of the water year and is not qualified in
any way. Occasionally maximum daily discharges are tabulated,
butonly when it was not practicable to give momentary maximums
and when figures may have general statistical value.

The minimum daily discharge for each water year is listed if
known, The annual mean discharge listed in the third table is the
same as that given in the yearly column in the first table,

Other data in this table are given for both the water and calen-
dar year and consist of runoff in inches or in acre-feet, orboth.
These are adjusted or unadjusted for storage or diversion as the
occasion demands, but in general no adjustments have been made
in the West. In arid regions where the average annual precipita-
tion is less than 20 inches, the computation of runoff incubic feet
per second per square mile and in depth in inches is not ordinar-
ily made.

Most canal and diversion records are given in a single table.
There are some records for large canals, however, that are
published in the same detail as those for streams. Records of
reservoirs also are given in a single table which shows the con-
tents at the end of each month.

Figures of discharge that have been revised as the result of
the review made in connection with this compilation are so noted;
however, revisions that have been previously published are not
indicated as revisions in this report. Revised daily discharges
made in connection with this compilation will be published in a
later annual water-supply paper. If only annual maximum dis-
charges are revised and no revision of daily discharge is made
for a station, revised annual maximums are given only inthis re-
port and will not be republished in a later annual report. Re-
visions of figures of runoff in inches resulting solely from a re-
vision of the drainage area are not noted as such. Figures that
represent corrections of typographical or computational errors
where no figures of daily discharge have been revised or changed
are indicated as “corrected” in this report. Estimated of dis-
charge made to complete months or years for this report are
noted as estimates and as “not previously published. ”

For a few stations, after reviewing the past records, it was
found that part of the previously published records was grossly in
error, yet the base data were such that the record could not be
improved or revised. For such stations a note listing the periods
of record which have been discredited and not republished is
given with the records published herein. Stations for which the
entire period of record previously published has been discredited
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are omitted from this report. The following table lists the sta-
tions so omitted.

Stations omitted from this report for which the entire reco«l »gbout_d_no_t be used

Station Period of record
Bazille Creek near Niobrara, Nebr, 1931-32
Big Sioux River near Watertown, S, Dak 1900~ 9

In addition to the above, records for some other stations in the
area, previously published by the Geological Survey in the annual
series of reports, are omitted from this compilation. In general,
the records of such stations either are too fragmentary to allow
computation of monthly mean discharge or are records that did
not measure streamflow, total diversion, or return flow and were
considered not important enough to warrant publication in this re-
port. These stations are listed in the following table:

Previously published records which are not compiled in th_is report

Station Period of record

Canyon Creek near Chadbourn, Mont. 1923
Willow Creek near Chadbourn, Mont. 1923
Glacier Lake near Red Lodge, Mont 1939-417
Pilot Canal near Morton, Wyo, 1949-50
Wyoming Canal below Pilot diversion, near Morton, WyO...ccceesssssscsssaseses 1949-50
Power line wasteway near Pavillion, Wyo. 1949-50
Pavillion drain near Pavillion, Wyo ere 1948-50
Ocean drain at Ocean Lake outlet, near Pavillion, WyO...ceceesesceerenscacasnass 1948-50
Ocean drain near Pavillion, Wyo, 1948-50
Dudley wasteway near Pavillion, Wyo, . . 1949-50
Kellett drain near Pavillion, Wyo... . 1948-50
Dewey drain near Pavillion, Wyo 1948-50
Fivemile 76 drain near Riverton, Wyo. 1949-50
Sand Gulch drain and wasteway near Riverton, Wyo 1949-50
Lost Wells Butte drain near Riverton, Wyo 1949-50
Coleman drain near Shoshoni, Wyo, . 1948-50
Eagle drain near Shoshoni, Wyo,....... 1948-50
Lateral P-34, 9 wasteway near Shoshoni, Wyo 1949-50
Lateral P-36. 8 wasteway near Shoshoni, Wyo, 1949-50
Bench Canal near Burlington, Wyo 1930-38
Garland Canal at Corbett Dam, Wyo, 1909-20, 1922-24,

1925-26
Upper Sevenmile Creek near Glendive, Mont. . 1921-22
Deer Creek near Glendive, Mont [ " . 1921-22

PUBLICATIONS

To facilitate publication of streamflow records, the area of the
United States is divided into 14 parts whose boundaries coincide
with certain natural drainage lines. Formerly, the annual series
of water-supply papers on the surface-water supply of the United
States was published in 14 volumes, 1 for each of the 14 parts.
Beginning with the reports for 1951, the records are published in
18 volumes, including 2 volumes each for parts 1, 2, 3, and 6.
This system is used in publishing the present series of com-
pilation reports with the exception of part 11 whichis published in
2 volumes for the compilation report series only. The boundaries
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Streamflow data for the years 1884—1901, in reports of the Geological Survey—Cont,

Report Character of data Year

16th A, pt. 2{Descriptive information only,
B 140, .0000eeesd/Descriptions, measurements, gage heights, ratings, and |1895
monthly discharge,

W 11,ceeeeesesadGage heights 1896
18th A, pt. 4[Descriptions, measurements, ratings, and monthly 1895-96
discharge,

W 15,c00eecacaeyDescriptions, measurements, and gage heights of streams | 1897
east of the Mississippi River, and Missouri River and
tributaries above Kansas River.

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

19th A, pt. 4 |Descriptions, measurements, ratings, and monthly dis- [1897
charge.
W 27.eeeeneeese| Measurements, ratings and gage heights of streams east 1898
of the Mississippi River, and Missouri River and
tributaries.

W 28,e0ee0e0eee| Measurements, ratings, and gage heights of streams west {1898
of the Mississippi River, except Missouri River and

| tributaries.
20th A, pt. 4{Monthly discharge veeed 1898
W 35 to 39,,.4Descriptions, measureinents, gage heights, and ratings,eeese| 1899
21st A, pt. 4|Monthly discharge,.. 1899
W 47 to 52,..4Descriptions, measurements, gage heights, and ratings.seees| 1900
22d A, pt. 4 [Monthly discharge, 1900
W U5, 66,....4Descriptions, measurements, gage heights, and ratings.eeed 1901
W 75, eeneeessas| Monthly discharge, 1901

Reports on surface-water supply containing records from 1899
to 1950 for drainage basins in this reportare listed inthefollowing
table. The data for any particular gaging station will, in general,
be found inthe reports covering the years during which the station
was maintained.

Numbers of water-supply papers containing results of stream measurements in Missouri
River basin above Sioux City, lowa 1899—1950

Year W.S.P Year W.S.P|l Year | W.S.P || Year |[W.S,P || Year |W.S P
1899 236, 37| 1910 286 1921 526 1931 716 1941 | a6
1900 49 ({ 1911 306 1922 546 1932 731 1942 . B
1901 66, 75 |1 1912 326 1923 566 1933 746 1943 16
1902 84 |{ 1913 356 1924 586 1934 761 1944 1006
1903 99 | 1914 386 1925 606 1935 786 1945 1036
1904 130 4 1915 406 1926 626 1936 806 1946 1656
1905 172 |} 1916 436 1927 646 1937 826 1947 1086
1906 208 | 1917 456 1928 666 1938 856 1948 1118
1907-8 246 || 1918 476 1929 686 1939 876 1949 1146
1909 266 |{ 1919-20 506 1930 701 1940 896 1950 1176

2Gallatin River.

The records at most of the stations discussed in these reports
extend over many years. Discharge measurements at many points
other than regular gaging stations have been made each year and
are published under “Miscellaneous discharge measurements” at
the end of each report.

510260 O -~ 59 ~ 2
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Reports also have been published that are compilations of rec-
ords for various areas, usually a single State or drainage basin,
These reports coutain records previously published (some of which
may have been revised), as well as some records not contained in
the annual series of water-supply papers. The following table lists
reports of this type for the Missouri River basin above Sioux City,
Iowa.

Reports containing compilations of records by States and drainage basins

W.S.P, Period Report
469 1894-1921 | Surface waters of Wyoming and their utilization,
491 1898-1917 | Water supply of St. Mary and Milk Rivers
(Mont, , Canada).
9117 1881-1938 | Surface waters of Missouri and St, Mary River
basins (Mont, ).

Records of discharge have been published also in State Reports.
Some of these are not contained in the publications of the Geolog-
ical Survey or are revisions of records previously published in its
water-supply papers. The following table contains a list of these

reports for the area covered by this report.

State reports containing compilations of records of discharge

Period Report | Issued by
1873-1932 | Streamflow reconds of Jowa. State Planning Board,
(1873-1940 [ Water-Supply Bull, 1, Summaries of Iowa Geological Survey.
yearly and flood flow relating to Iowa
stre ams,
DO..eveeeeese [1941-42 | Water-Supply Bull, 2, Surface water re- Do.
sources of Iowa,
DO.veecssreee [1942-50 | Water-Supply Bull, 3, Surface water Do,
resources of Iowa,
Montana........ (1889-1911 | 5th biennial report. Office of the State
Engineer,
Do.veeesseers [1881-1938 | Special Rept, 10, vols, 1-4, Water Montana Agricultural
resources of Montana, Experiment Station,
Nebraska,...... {1894-1914 | 1st hydrographic report. B of krigation,
Water Power, and
Drainage,
DO.vessossess [1914-28 | 2d hydrographic report, Do,
DO.ecrsesrens [1929-32 | 3d hydrographic report. Do.
DOueeeeseaces [1895-1930 | Special survey report, Do,
Oueenncesess [1895-1938 | Water of Nebrask Nebraska State Planning
Board,
North Dakota,, [1919-21 Report to Governor of North Dakota on State engineer,
flood control,
DO.seseserees [1882-1925 | Surface water supply of North Dakota Do,
(with 12th biennial report),
DO.ceseeesess [1882-1938 | Surface water in North Dakota....eeeesesecssd State Planning Board,
04evseseeses |1882-1944 | Supplement B, 4th biennial report..eeesseses State Water Conserva -
tion Commission,
Note, —In addition to the records ined in the

i 4

listed above, the following States
Montana,

have issued annual or biemnial reports in which are contained records of discharge:
Nebraska, North Dakota, South Dakota, and Wyoming,
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Detailed information on the stage and discharge of many streams
during major floods has been included in special reports on these
floods published by the Geological Survey or other agencies. The
more recent of these special reports also contain other pertinent
hydrologic information and analyses and compilations of data re-
lating to earlier notable floods. The following list gives the num-
bers and titles of these reports.

Report Issued by

W. S. P. 147: Destructive floods in the United States in 1904,,, U. S, Geological Survey
W. S, P, 162: Destructive floods in the United States in 1905... Do,
W. S. P, 520-G: Some floods in the Rocky Mountain region....... Do,
W. S. P. 771: Floods in the United States, magnitude and Do.

frequency,
W. S, P, 847: Maximum discharges at stream-measurement Do,

stations through September 1938,
W. S. P, 1137-A: Missouri River basin floods of April-May 1950- Do.

in North and South Dakota,
Bulletin 1: Iowa floods, magnitude and freq Y Iowa Highway Research
Board

Floods in Nebraska, magnitude and frequency Nebraska State Dep t

of Roads and Irrigation.

HYDROLOGIC CONDITIONS

Hydrologic conditions in the area covered by this report vary
greatly with respect to both location and time., Figure 2 shows
annual discharge for three streams representing different hydro-
logic conditions within the Missouri River basin above Sioux City,
Iowa, The average discharge shown on the graphs is based on the
period of record at each of the gaging stations.

The Yellowstone River istypical of streams that rise inthe high
altitudes of the Rocky Mountains. Runoff during the open-water
season depends upon the melt of the snow, which had accumulated
during the preceding winter, High-water runoffoccurs each spring
and early summer and then recedes to low flows during the fall and
winter. Thelow flow is augmented to a minor extentfor short pe-
riods by occasional storms in the summer and early autumn,

The Belle Fourche River is typical of streams that head on the
easternflanks of the Rocky Mountains and in the hills of the Great
Plains, Flow characteristics of streams reflect the transition be-
tween those of the streams rising high in the mountains and those
of the Great Plains.

The Big Sioux River is typical of streams that drain the Great
Plains, Most floods are due to summer storms inthe four months
from May to August, during which time about half of the annual
rainfall occurs. Floods seldom occur during the spring breakup.
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The flow of many streams reported herein is affected by stor-
age reservoirs, power developments, ground-water withdrawal and
diversions for irrigation, and return flow from irrigated areas.
However, natural flow conditions still prevail in most of the head-

water streams,
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BAR CHART

The following bar chart shows the perlod of record of discharge of streams and contents

of reservolrs for all stations complled in this report through September 30, 1950.
Periods of record of stage only are not 1lncluded.

order (see p.4 )} and are numbered consecutively.

station on the map (pl. 1) showlng locatlon of gaging stations.

Bar chart of gaging-station records

The number 1s used to 1dentify the

The stations are listed in downstream

Legend: oesssssssm Streamflow ez Reservolr contents
Period of record
S8 8 8 S 2 Gaging station :zp P?lge
» o o o0 o o
~ ~ ~ 3 [~ P
- Red Rock River (head of Missourl River) near lLakeview,
107 U 1] 27
- Red Rock River at Metzel Ford, near Monida, Mont..... 21 27
Red Rock River at Kennedy Ranch near Lakeview Mont 3 28
- Red Rock River above Lima Reservoir near Monida Mont. 41 29
.l 1ima Reservoir near Monida, Monb..............ccceeinennn 5/ 30
_ Red Rock River below Lima Reservoir near Monida, "Mont . 6f 31
Red Rock River at Lima, Mont.............. Cerestecniranas 71 33
Sheep Creek basin:
| ..Sheep Creek below Muddy Creek, near Dell, Mont 8] 34
Red Rock River near Dell, Mont.. 9 34
=189 Red Rock River at Red Rock, Mont...... 10| 35
Horse Prairie Creek basin:
.Horse Prairie Creek near Grant, Mont........c..cveene.n 11| 35
Beaverhead River {continuation of Red Rock River):
Grasshopper Creek basin:
. .Grasshopper Creek near Dillon, Mont..........ccivvnnnnn 121 36
s Beoverhead River at Barratts, Mont..................o0... 13| 37
Rattlesnake Creek basin:
mm| . .Rattlesnake Creek near Dillon, Mont.................tts 14| 40
Blacktail Creek basin:
..Blacktail Creek near Dillon, Mont..............ccvvnns 15( 40
Beaverhead River at Blaine, Mont........c.ccvviiiniiiann, 16| 41
Ruby River basin:
uby River above Warm Springs Creek, near Alder, Mont..] 17| 42
..Ruby River above reservoir, near Alder Mont........... 18| 42
..Ruby River at dam site, near Alder, Mont..... ..l 19| 438
. .Ruby River Reservoir néar Alder, Mont . 20| 44
.Ruby River near Alder, Mont........... .. 21| 45
.Ruby River at Laurin, Mont......ceoiiiininrirnensnnanes 221 46
Ruby River below Ramshorn Creek, near Sheridan Mont. 23| 46
Ruby River near Sheridan, Mont........ Ceerariseeaas 24| 47
. .Ruby River near Twin Bridges, Mont. 25| 48
Big Hole River basin:
. .Big Hole River near Jackson, Mont.... 26| 48
....Miner Creek near Jackson, Mont............. . 271 49
....Trall Creek near Wisdom, TMONG e+ riternnnanraraeanennd) 28| 49
1 ..Bigl{ole River near Dewey, Mont.....evveerunneeveenennd 291 50
..Big Hole River near Melrose, Mont...............ceveeuaf 30| 51
Willow Creek:
...... Willow Creek diversions to Birch Creek, near Glen,
Mont...oivevecannnan, Craveesitesaatesaseanans 31t 52
....Birch Creek near Glen, Mont. . 82} 53
Jefferson River (continuation of Beaverhead River) near
Twin Bridges, Mont...... ceesasieesnasesas 831 53
Jefferson River near Silverstar “Mont . PRSP seveass] 34| 54
Bell Creek basin:
B |..Bell Creek near Waterloo, Mont.............co... vevias.s| 35| 56
Pipestone Creek basin:
..BIg Pipestone Creek near Whitehall, Mont............... 36| 56
....Little Pipestone Creek near Wh:ltshall Mont .......... 37| 57
White'cail Creek basin:
.. Creek near Whitehall, Mont..........cceununnnn 38| 87
. Little Whitetail Creek near Whitshall Mont. 39| 58
. Whitetail Creek at Whitehall, Mont............ 40| S8
Boulder River basin:
] ..Boulder Rlver above Rock Creek, near Basin, Mont . 41| 58
'l ....Rock Creek at CCC camp, near Bernice, Mont. 42| 59
| 1 ..Boulder River at Basin, Mont.... ceereserenianaaasss| 48] 59
. .Boulder River near Basin, Mont, cevessneaaes) 441 60
.. .. ..Muskrat CreeknearBouider Mont tarecissrearrsaaanssf 45| 60
..Boulder River near Boulder, FONE s v eennassnnnnarenens 46| 61
Little Boulder River:
- ......North Fork Little Boulder River near Boulder, Mont.} 47| 62
Sou’ch Boulder Creek basin:
- er Creek near Jefferson Island, Mont........ 48| 63
[=us Jefferson River at Sappington, Mont...........iovevenn...d 491 64
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Period of record J

Map| Page
o o o o o 9 Gaging statlon
§ & 8§ 8 3 % e wo. | no.
~ ~ — o —~t
Jefferson River--Continued
Willow Creek basin:
. .Willow Creek near Harrison, Mont............. veiesssess| 50| 6B
...Norwegian Creek near Harrison, Mont.... vreevess| 51| 87
..Willow Creek Reservoir near Harrison, Mont.............| 52| 68
..Willow Creek near Willow Creek, Mont....... eerrenee ...| 53| 68
Madison River basin:
Firehole River (head of Madison River):
- ..Gibbon River near West Yellowstone, Mont............ .| 54| 70
..Madison River near West Yellowstone, Mont..... 55] 170
..Hebgen Lake near West Yellowstone, Mont....... 561 72
..Madison River below Hebgen Lake, near Grayling, Mont...| 57| 73
] ....West Fork Madison River near Lakevlew, Mont..........| 58| 74
..Mad:lsonRiver at Lyon, Mont......... veessessasesasaesss 59 75
.Ennis Lake near McAllister MONE e o ennrrennrenes 60 75
— . ‘Madison River below Ennis Lake near McAllister Mont.. 61 76
== . .Madison River near Norrls, Monf..........seseesseensens 62| 78
- ..Madison River below Cherry Creek, near Norris, Mont....| 63| 79
189397 .Madison River near Three Forks, BONE e e vsnrnnreennnnsss 64| 80
Missouri River (continuation of Jefferson River):
Gallatin River basin:
Gallatin River:
....Taylor Creek near Gra{ling, Mont...eovevunnnn. 65| 81
889-94 ..Gallatin River near Gallatin Gateway, Mont. 66| 82
3= ..Gallatin River near Salesville, Mont. 67| 83
..Gallatin River at Axtell Bridge near Gallatin Gateway,
Monb.......oonvvnnnnn . 681 85
..Gallatin River near Belgrade Monto..lilll 69| 85
..Gallatin River near Manhattan Mont... . 70| 86
....East Gallatin River at Bozeman Mont 71| 86
.. .Bridger Creek near Bozeman, Mont ....... . 72 87
u +.....Hyalite Creek at Hyalite ranger station, near
93 Bozeman, Mont........civviiiiieivaneciaisiendf 73| 88
e ..Gallatin River at Logan, Mont.......ccivvievinanann veu| 74| 89
Broadwater Canal system:
. .Broadwater East Canal near Toston, Mont................ 75| 91
..Broadwater West Canal near Toston, Mont................| 78 92
T Missourl River at Tostonm, MONt........eecevenesesenannses] 77| 92
Crow_Creek basin:
E“ . ..Crow Creek near Radersburg, Mont...........c.v.vvvevund) 781 o4
b Missourl River near Townsend, Mont.......eevveveenvannsadf 791 95
vzl Lake Sewell near Helena, Mont.........cevvivveuinvanennna 80| 96
[~—2663-50 Missourl River at Canyon Ferry, Mont..........eeeevuen...| 81| 96
Prickly Pear Creek basin:
Prickly Pear Creek:
....Dutchman Creek near Alhambra, Mont........ veeserseans] 821 97
.Warm Springs Creek at Alhambra, Mont.................|] 83| 98
Claney Creek at Clancy, Mont....... 84| 98
..Iump Guleh Creek at Foley's ranch, near Clancy, Mom: 85| 99
..Iump Gulch Creek at Zastrow's ranch near Clancy,
Mont..vuvseennnn ..| 86| 99
..Prickly Pear Créek near Clancy, Mont .. 87 | 100
..Prickly Pear Creek at East Helena, Mont 88 | 102
....Tenmile Creek near Rimini, Mont. 89| 103
. ,Tenmile Creek near Helsna, Mont..... .| ¢0| 1085
...... Sevenmile Creek at Birdseye, Mont. ..l 911 107
Iake Helena near Helena, Mont......... .. 92] 108
mﬁl{auser Lake near Helena, Mont... ..o il 93| 108
Missourl River below Hauser Lake Dam near Helena Mont..} 941 109
Holter Lake near Wolf Creek, Mont...........ce0iveuvnvann 95| 110
Missouri River below Holter Dam, near Wolf Creek Mont...| 96| 111
Little Prickly Pear Creek basin:
N e Prickly Pear Creek above Deadman Creek, near
Marysville, Mont........coeveuunns eteeenisennen 40971 111
.Deadman Creek near Marysville Mont. .. ... .. 981112
..... .Lost Horse Creek near Mar'ysville Mont...... .. 991|113
..Little Prickly Pear Creek near Marysville Mont... ..1100 | 113
_+ ....Marsh Creek near Marysville, Mont...... Ceteaeaea. 101 | 115
....Canyon Creek near Canyon Creek, Mont....... ..1102 | 115
] ......Cottonwood Creek near Canyon Creek, Mont...... ..1103 | 116
_1 ..Idttle Prickly Pear Creek near Canyon Creek Mont. vee..1104 | 118
41890292 Missourl River at Craig, Mont...... e eeeieaeeeeaas ee...}105 | 118
Dearborn River basin:
..Dearborn River above Falls Creek, near Clemons, Mont... 106 | 118
....Falls Creek near Clemons, Mont . eessanes 107 | 119
..Dearborn River near Clemons Mont .. 108 | 120
. .Dearborn River near Craig, Mont. .. 109 | 121
_[Missourl River at Cascade, Mont............. .. 110 | 122
Smith River basin:
- ..Smith River near White Sulphur Springs, Mont...........[111 | 123
vz . .Smith River Reservoir near White Sulphur Springs, Mont.[112 | 124
..Smith River zbove Fivemlle Creek, near White Sulphur
Springs, Mont......coeiriiiiiiiiiieniesuinannnnans 1 125
. .Newland Creek near White Sulphur' Springs, Mont.. .. 125
.. .Sheep Creek near White Sulphur Springs, Mont......... 126
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Missouri River--Continued
Smith River basin--Continued
- ..Smith River at Truly, Mont......... [ I b - I -
Sun River basin:
. .North Fork of North Fork Sun River near Augusta, Mont.|117{ 128
..South Fork of North Fork Sun Rlver near Augusta,
1003 £ P 118| 128
ﬂ1 ..Gibson Reservoir near Augusta, Mont...... .[119] 129
= ..North Fork Sun River near Augusta, Mont.. .. 120 130
...Pishkun Reservoir near Augusta, Mont... . ... 121 132
2 ...Floweree Big Canal near Augusta, Mont. ... 122] 132
...Willow Creek near Augusta, Mont........... ...|123) 133
..Willow Creek Reservoir near Augusta, “Mont. ..o, 124| 134
South Fork Sun River:
Smith Creek near Augusta, Mont. censessassa ....|125] 135
....... Ford Creek near Augusta, MODGereesrsennannnnnre .| 126] 135
Smith Creek below Ford Creek, near Augusta Mont 127| 136
....South Fork Sun River at Au.gusta Mont....covveinnnann 128 137
[ ..Crown Butte Canal at Riebeling, Monb... ..|129( 138
M .Crown Butte Canal near Simms, Mont. ..} 130| 138
..SUn River at Fort Shaw, MONEL . rsveeeerrnns ..[131| 139
'l ....Sun River Canal near Sun River, Mont ..} 132 140
I .Sun River Canal at Vaughn, Mont.... ..| 133 | 140
..Sln River at Sun River, Monf. .. .. 134 140
...Muddy Creek near Power, Mont. ...[135] 141
- ..Muddy Creek at Vaughn, Mont.. v ... 136] 142
..Sun River near Vaughn, Mont................. veeverenss ) 137] 143
Belt Creek basin:
..Belt Creek near Belt, Mont....... eneessaeeearsaaraas..|138] 144
Highwood Creek basin:
. .Highwood Creek near Highwood, Mont........e..eveve.....|139| 145
- Missourl River at Fort Benton, Mont................t «v...} 140 146
Marias River basin:
Two Medicine Creek (head of Marias River):
..lower Two Medicine Lake near East Glacler, Mont..... ...[141] 148
- ..Two Medicine Creek near Glacier Park, Mont.............|142| 149
..Two Medicine Creek at Family, Mont............. veeeoa..]143 | 150
Badger Creek:
...... Four Horns Iake near Heart Butte, Mont. ceeriiean..| 144 151
....Badger Creek near Family, Mont........ veen ces...|145/( 152
vz . . . .SWift Reservoir near Dupuyer, Mont........... ..{146] 153
....Birch Creek at Swift Dam, near Dupuyer, Mont... .|147 | 154
....Birch Creek near Dupuyer, Mont.......... reeen ...|148| 155
..... lake Frances near Valiex' Mont...... cesrsans 149 | 157
irch Creek at Nelson's ranch near Dupuyer Mont 157
.Birch Creek at Hall's ranch, near Dupuyer Mont. 158
.Birch Creek at Robare, Mont . 159
...Dupuyer Creek at Dupuyer Mont.. FTSN . . 160
.. .Du.puyer Creek near Valier, Mont........... P 161
...Cut Bank Creek near Browning, Monbt............. . 162
..Cut Bank Creek at Cut Bank, Mont. cees 163
Marias River near Shelby, MORE...wnns.s e .. 164
..Dry Fork Marias River near Valier, Mont. ... eeen 167
.Dry Fork Marias River at Fowler, Mont......... 167
...Willow Creek near Devon, Mont.....coovvennnannnns ....|160 | 168
] .Marias River near Chester, Mont....... ..|161 ] 169
.Marias River near Brinkman Mont...... .
....Teton River near Famin,gton Mont. .
...Teton River at Strabane, Mont.......
mee L1 1...... Spring Creek near Strabane Mont .
«....5pring Creek near Choteau Mont. .
— L...Teton River near Choteau, Mont.
T I I S R Deep Creek at Frazier's ranch ‘near Choteau “Mont..|168 | 275
— e .Willow Creek near Choteau, Mont..... seasnenss ....|169 | 176
..... . Déep Creek near Choteau, MORt........ vees 1701176
..... Muddy Creek near Bynum, MONE .+ s cee..l|172 1177
| oo | | f........ Blackleaf Creek near Bynum, Mont... 1721 178
x .Muddy Creek near Agawam, Mont...... 179
.Teton River near Fort Benton, Mont. 180
Missouri River at Loma, Mont.. 180
Judith River basin:
. .JuﬁIEh RiIver near Utica, Mont....... .. e 181
..Ackley lake near Hobson, Mont..... ceeeae..|177] 183
‘Ross Fork near Hobson, Mont.............. ceeeraeen...|178] 184
. 'Big'Spring Creek near Lewlstown, Mont.. ... ... i ill0 0179 184
...... Cottonwood Creek near L/awis’cown Mont...oveenenn...|180 | 185
.Sage Creek at Windham, Mont....... . . 186
.Judith River near Lewistown, Mont. 186
- Judith River near Winifred, *Mont . 187
.Wolf Creek at Neubert Ranch near Sbanford "Mont |184 | 187
“WOLT Creek neal Stanford, MONb...........eceeessosons 185 188
Missourl River at powerplant ferr'y, near Zortman, Mont...[186 [ 189
Musselshell River basin:
. .North For Sselshe iver near Delpine, Mont........ 1871 190
..North Fork Musselshell River at Delpine, Momt.......... 188 | 191
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Missourl River--Contlnued
Musselshell River basin--Continued
. .Durand Reservolr near Delpine, Mont....
. .Checkerboard Creek near Delpine, Mont
.Checkerboard Creek at Delpine, Mont. . .
- Spring Creek near Martinsdale, Mont...........o.euune
North Fork Musselshell River near Martinsdale, Mont....[193 | 194
..South Fork Musselshell River above Martinsdale Mont.}194 | 195
o .Martinsdale Reservoir near Martinsdale, Mont....... 195 196
.South Fork Musselshell River near Martinsdale Mont..|196 | 196
.Miussleshell River at Harlowton, Mont. 1 197
.American Fork near Harlowton, Mont 200
.Lebo Creek near Harlowton, Mont.... 201
. American Fork below Lebo Creek near- H,ar- , .1200 { 202
oz . . . .Deadmans Basin Reservoir near Shawmut Mont.......... 201 | 208
. .Musselshell River at Shawmut, Mont. PN ..|202 | 203
..Musselshell River near Ryegate Mon‘c ...... . ..1203 [ 204
..Careless Creek near Living Springs, Mont........ ..1204 | 204
...West Careless Creek near Living Springs, Mont. .o 205
.....Roberts Creek at Hedgesville, Mont............ .. 205
....Careless Creek at Wallum, Mont..... e 206
..Musselshell River near Roundup, Mont..... 207
lusselshell River at Musselshell, Mont. 207
.Box Elder Creek near Winnett, Mont. 208
...McDonald Creek at Winnett, Mont.... 209
. .Flatwillow Creek near Flatwillow “Mont . . 211
Flatwillow Creek near Wirmett, Mont..... 213
..Musselshell River at Mosby, Mont....... 214
Dry Creek basin:
..Dry Creek near van Norman, Mont............ e 215
Fort Peck Reservoir at Fort Peck, Mont... .. 216
Missouri River below Fort Peck Dam, Mont..... e 217
Milk River basin:
..South Fork Milk River near International boundary, near
Browning, MONE......evesueensneeenneennraneenasns 218 | 218
.South Fork Milk River near international boundary...... 219 | 220
.North Fork Milk River above St. Mary Canal, near
Browning, MONt....oeuseesssreversnnueronnsssnns 220 | 221
...... St. Mar'y Canal at Hudson Bay divide near Browning, 291 | 223
.North For-k Milk River near international boundarvy 224
_.Milk River at Milk River, Alberta......... 226
..Milk River at eastern crossing of international’
bOUNAAY Y. v cvir it e PSP 224 | 229
Wild Horse Lake closed basin
..... .Sage Creek at "Q" Ranch, near Wildhorse, Alberta...|225| 231
...... Sage Creek at international boundary...............;226 | 232
..Fresno Reservoir near Havre, Mont....... - . 232
Milk River above Havre, Mot . ..vsesn.. .. 233
..Blg Sandy Creek near Big Sandy, Mont .. 233
...5age Creek near Kremlin, Mont....... . 234
..Big Sandy Creek near Box Elder Mont . .. 234
..Big Sandy Creek near laredo, Mont e . 235
.Big Sandy Creek near Assinniboine Mon’c . 236
.Beaver Creek near Havre, Mont . 237
= 11k River at Havre, Mont . 237
Boxelder Creek near Havre, Mont.......... 239
.Boxelder Creek at P. X. Ranch, near Havre, Mont .1237 | 240
.Clear Creek near Bearpaw, Mon‘c ........ teaess .. 240
.Fort Belknap Canal near Chinook Mont ereraes 241
Milk River at Lohman, Mont............... . 241
- ....New Paradise Valley Canal near- Chinook, Mont 243
Lodge Creek at international boundary........... 242 | 243
...McRae Coulee at international boundary...... 243 | 245
North Chinook Canal near Havre, Mont 244 | 247
Reser ditch near Chinook, Mont... 245 | 247
...West Fork ditch near Chinook, Mont. . 246 | 247
. .Lodge Creek at Chinook, Mont.......vevevvnrnens ..1247 | 248
- ..Battle Creek above Cypress Lake west inflow canal
. near West Plains, Saskatchewan................. 248 | 248
...... Cypress lake west inflow canal near West Plains,
Saskatchewan............oiiieiieienininnine, 249 | 249
...... Cypress lake west outflow canal near West Plains,
Saskatchewan.........oeviiieinvierniennneanns 2 250
..Battle Creek at international boundary.......... 250
.Woodpile Coulee near international boundary.. 252
East Fork Battle Creek near international boundary 253 | 254
..... Lyons Coulee at international boundary 2 255
.Battle Creek near Chinook, Mont..... eeereeaaas . 256
...Cook Canal near Chinook, Mont...... e ia e 258
...Matheson Canal near Chlnocok, Mont.......... 258
.Paradise Valley Canal near Chinook, Mont..... 258 | 259
....Harlem Canal near Zurich, Mont 259 | 259
A ....Agency ditch near Harlem, Mont.. ..1260 | 260
....Peoples Creek near Dodson, Mont.......... e eeieeaens 261 1260
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Missouri River--Continued
Milk River basin--Continued
....Nelson Reservoir near Saco, Mont........... [N 262 261
.Milk River at Malta, Mont . 261
..Whitewater Creek near international boundary......... 264} 263
Belanger Creek (head of Frenchman River):
...... Belanger Creek diversion canal near Vidora,
Saskatehewan............voiiinlen e 265 264
...... Cypress lake near Vidora, SaskatcheWan 266 | 264
...... Cypress Lake east outflow canal near Vidora
SaskateheWan. ..coieeriereattonenassunans v....|2687] 265
. .Frenchman River above Bast End Reservoir, néar
Ravenscrag, Saskatchewan.......... tevisae... 2681 265
...... East End Canal at East End, Saskatchewan. ..........|269| 267
....EBast End Reservolr at East End Saskatchewan.........|270| 267
..Frenchman River below East End Reservoir near East
End, Saskatchewan......... eesesesasese.. (271} 268
...Frenchman River at Morrisons, near East End,
Saskatchewan.....cceveenenncieernnanans feesanen 272| 270
..Frenchman River at 50-Mile, near Bracken,
SaskatcheWwan......eiuiesceienieennnsecsnncnaanns 273 271
...... Val Marie west gravity canal near Val Marie,
SaskatcheWan. .o veeienunsrraosennonnaasn 2741 273
.Val Marie West Reservoir near Val Marie, "Saskatchewan|275 | 273
...... Val Marie Canal near Val Marle, Saskafchewan, ......|276 | 274
Ajzbzzzﬂ....Val Marie Reservoir near Val Marie, Saskatchewan....