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SURFACE WATER SUPPLY OF THE LOWER WESTERN 
MISSISSIPPI RIVER DRAINAGE, 1906." 

R. I. Meeker and J. M. GILES, 

District Hydrographers. 

INTRODUCTION. 

SCOPE OF WORK. 

The water supply of the United States is of more importance to the 
life and pursuits of the people than is any other natural resource. In 
the arid States the limit of agricultural development is determined 
by the amount of water available for irrigation; while in all parts of 
the country the increase in the population of cities and towns makes 
necessary additional water supplies for domestic and industrial uses, 
in procuring which both the quantity and the quality of the water 
that may be obtained must be considered. The location of manu- 
facturing plants may depend largely on the water-power facilities 
and on the character of the water. The notable advances made in 
the electric transmission of power have led to the utilization of water 
powers for the operation of manufacturing establishments, railroads, 
and municipal lighting plants, many of which are at some distance 
from the places at which the power is developed. 

The. intelligent establishment and maintenance of enterprises or 
industries that depend on the use of water demands a thorough 
knowledge of the flow of the streams and an understanding of the 
conditions affecting that flow. This knowledge should be based on 
data showing both the total flow and the distribution of the flow 
throughout the year, in order that normal fluctuations may be pro- 
vided for. As the flow of a stream is variable from year to year, esti- 
mates of future flow can be made only from a study of observations 
      

a This report contains information similar to that DRblse d in previous years under the title ‘‘ Report 

on Progress of Stream Measurements.” 

b The data contained in this report were collected as follows: 

In the southern portion cf the territory the work was under the direction ol J. M. Giles, assisted 

by W. A. Lamb, E. Patterson, and E. R. Kirby. In the northern and western portions the work 

was under the direction of M. C. Hinderlider during the first half of the year and under R. I. Meeker 

during the last half of the year. 

The preparation of the data for publication was under the direction of John C. Hoyt, assisted by 

R. H. Bolster, F. F. Henshaw, Robert Follansbee, J. E. Stewart, and H. D. Padgett. 

3690—IRR 209—07——1 : 1



2 SURFACE WATER SUPPLY, 1906. 

covering several years. The rapid increase in the development of the 
water resources of the United States has caused a great demand by 
engineers for information in regard to the flow of streams, as it is now 
generally realized that the failure of many large power, irrigation, and 
other projects has been due to the fact that the plans were made 
without sufficient trustworthy information in respect to the water 
supply. 

Owing to the broad scope of these hydrographic investigations and 
the length of time they should cover in order that the records may be 
of greatest value, it is in general impossible for private individuals to 
collect the necessary data, and as many of the streams traverse more 
than one State this work does not properly fall within the province 
of the State authorities. The United States Geological Survey has 
therefore, by means of specific appropriations by Congress, for several 
years systematically made records of stream flow, with the view of 
ultimately determining all the important features governing the flow 
of the principal streams of the country. In carrying out this plan 
stations are established on the streams and maintained for a period 
long enough to show their regimen or general behavior. When a 
record that is sufficient for ihe purpose has been obtained for any 
stream the work on that stream is discontinued. 'Ihe order in which 
the streams are measured is determined by the degree of their impor- 
tance. 

During 1906 the regimen of flow was studied at about 700 stations 
distributed along the various rivers throughout the United States, as 
shown on PL. I. In addition to these records data in regard to pre- 
cipitation, evaporation, water power, and river profiles were obtained 
in many sections of the country. 

These data have been assembled by drainage areas, and are pub- 
lished in a series of fourteen Water-Supply and Irrigation Papers 
Nos. 201 to 214, inclusive, each of which pertains to the surface water 
resources of a group of adintent areas. In these papers are embodied 
not only the data collected in the field, but also the results of compu- 
tations based on these data, and other information that has a direct 
bearing on the subject, such as descriptions of basins and the streams 
draining them, utility of the water resources, etc. The list follows: 

Water-Supply and Irrigation Papers on Surface Water Supply, 1906. 

201. urface water supply of New England, 1906. (Atlantic Coast of New England 

drainage.) 
202. Surface water supply of the Hudson, Passaic, Raritan, and Delaware river drain- 

ages, 1906. 
203. Surface water supply of the Middle Atlantic States, 1906. (Susquehanna, Gun- 

powder, Patapsco, Potomac, James, Roanoke, and Yadkin river drainages.) 
204. Surface water supply of the Southern Atlantic and Eastern Gulf States, 1906. 

(Santee, Savannah, Ogeechee, and Altamaha rivers and eastern Gulf of Mexico 
drainages.) :
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205. Surface water supply of the Ohio and lower eastern Mississippi river drainages, 

1906. 

206. Surface water supply of the Great Lakes and St. Lawrence River drainages, 1906. 

207. Surface water supply of the upper Mississippi River and Hudson Bay drainage, 

1906. 

208. Surface water supply of the Missouri River drainage, 1906. 
209. Surface water supply of the lower western Mississippi River drainage, 1906. 

210. Surface water supply of the western Gulf of Mexico and Rio Grande drainages, 1906. 

211. Surface water supply of the Colorado River drainage above Yuma, 1906. 

212. Surface water supply of the Great Basin drainage, 1906. 

213. Surface water supply of California, 1906. (The Great Basin and Pacific Ocean 

drainage in California, and Colorado River drainage below Yuma.) 
214. Surface water supply of the North Pacific Coast drainages, 1906. 

The records at most of the stations discussed in these reports 
extend over a series of years. An index of the reports containing such 
records up to and including 1903 has been published in Water-Supply 
Paper No. 119. The following table gives, by years and primary 
drainage basins, the numbers of the papers on the surface water sup- 
ply, published from 1901 to 1906. 

Numbers of water-supply papers containing results of stream measurements, 1901-1906.@ 

      

          

1901. | 1902. | 1903. 1904. | 1905. 1906. 

| | | 
: 2 

No. | No. No. | No. No. No. 

Atlantic Coast of New England drainage. ........... { o | 82 97 | 124 165] 201 
: ; y . 

rs Ban Dyno] Ib my | wmf mw 
Susquehanna, Gunpowder, Patapsco, Potomac, { 65 | 82 97 11 126 167 203 
o J aes; Roanoke, and Yadkin pier drainages. ..... 75 83 98 f 
antee, Savannah, Ogeechee, and Altamaha river | 65 : | v 
and eastern Gulf of Mexico drainages.............. 1 75 ! | 83 98 | 126 168 204 

Ohio and lower eastern Mississippi river drainages... ' 03 ! 83 98 | 128 169 205 

Great Lakes and St. Lawrence River drainages... ..... 65 | 83 97 | 129 170 | 206 

Hudson Bay and upper eastern and western Missis- o = | 128 \ 171 | 207 
sippl River drainages. -i. co. sium iaiiiig 75 | 85 100 | 130 

Missouri River drainage. ..oo csr dea iin 1 a ! 84 99 { 350 ! 172 | 208 

Meramec, Arkansas, Red, and lower western Missis- |f 66 
sipplriverdminages. ito... oviduct 1 75 ! 84 Li 131 173 209 

Western Gulf of Mexico and Rio Grande drainages. . .. | 2 \ 84 99 132 174 210 

Colorado River drainage above Yuma................ i g | : 85 100 133 175 211 

TheiGreat Basindralnage. 0 clio loin satan { 5 } 85 100 133 176 212 

The Great Basin and Pacific Ocean drainages in Cali- 66 | : 
fornia, and Colorado River drainage below Yuma. . { 75 ! 85 100 134 Ly 213 

North Pacific Coast drainages. ...................... { i ! 85| 100] 135| 178 214 
I 

DEFINITIONS. 

The volume of water flowing in a stream—the “run-off” or “dis- 
charge’’—is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups—(1) those which represent a rate of flow, as second- 
feet, gallons per minute, miner's inches, and run-off in second-feet 
  

a Reports containing data for years prior to 1901 are noted in the series list at the end of this paper. 
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per square mile, and (2) those which represent the actual quantity 
of water, as run-off in depth in inches and acre-feet. They may be 
defined as follows: 

“Second-foot’’ is an abbreviation for cubic foot per second and is 
the quantity of water flowing in a stream 1 foot wide, 1 foot deep, at a 
rate of 1 foot per second. It is generally used as a fundamental unit 
from which others are computed. : 

“Gallons per-minute” is generally used in connection with pumping 
and city water supply. 

The “miner’s inch” is the quantity of water that passes through an 
orifice 1 inch square under a head which varies locally. It has been 
commonly used by miners and irrigators throughout the West and is - 
defined by statute in each State in which it is used. 

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

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

‘““ Acre-foot” is equivalent to 43,560 cubic feet, and is the quantity 
required to cover an acre to the depth of 1 foot. It is commonly used 
in connection with storage for irrigation work. There is a convenient 
relation between. the second-foot and the acre-foot: One second- 
foot flowing for twenty-four hours will deliver 86,400 cubic feet, or 
approximately 2 acre-feet. 

EXPLANATION AND USE OF TABLES. 

For each regular gaging station are given, as far as available, the 
following data: 

1. Description of station. 
List of discharge measurements. 
Gage-height table. 
Rating table. 
Table of monthly and yearly discharges and run-off. 

6. Tables showing discharge and horsepower and the number of 
days during the year when the same are available. 

The descriptions of stations give such general information about the 
locality and equipment as would enable the reader to find and use the 
station, and they also give, as far as possible, a complete history of 
all the changes that have occurred since the establishment of the sta- 
tion that would be factors in using the data collected. 

The discharge-measurement table gives the results of the discharge 

P
r
a
d
i
c
e
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measurements made during the year, including the date, the name of 
the hydrographer, the width aid area of cross section, the gage 
height, and the discharge in second-feet. 

The table of daily gage heights gives the daily fluctuations of the 
surface of the river as found from the mean of the gage heights taken 
each day. The gage height given in the table represents the elevation 
of the surface of the water above the zero of the gage. At most stations 
the gage is read in the morning and in the evening. 

The discharge measurements and gage heights are the base data 
from which the other tables are computed. In cases of extensive 
development, it is expected that engineers will use these original data 
in making their calculations, as the computations made by the Sur- 
vey are based on the data available at the time they are made and 
should be reviewed and, if necessary, revised when additional data are 
available. : 

The rating table gives the discharge in second-feet, corresponding to 
various stages of the river, as given by the gage heights. It is pub- 
lished to enable engineers to determine the daily discharge in case this 
information is desired. 

In the table of monthly discharge the column headed ‘“ Maximum” 
gives the mean flow for the day when the mean gage height was high- 
est, and it is the flow as given in the rating table for that mean gage 
height. As the gage height is the mean for the day, there might have 
been short periods when the water was higher and the corresponding 
discharge larger than given in this column. Likewise, 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 for each second during the month. Upon this 
the computations for the remaining columns, which are defined on 
page 4, are based. 

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

In most work where data in regard to flow are used the regimen 
of flow is of primary importance. Therefore for the principal sta- 
tions tables have been prepared showing the horsepower that can be 
developed at various rates of flow and the length of time that these 
rates of flow and the corresponding horsepower are available. These 
tables have been prepared on a basis of 80 per cent efficiency on the 
turbines, and the horsepower per foot of fall is given in order that the 
reader can determine the horsepower for any fall. 

In the computations sufficient significant figures have been used 
so that the percentage of error in the tables will not in general exceed 
1 per cent. Therefore most of the values in the tables are given to
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only three significant figures. In making the various computations 
Thatcher's slide rule, Crelle’s tables, and computation machines have 
been generally used. 

In order to give engineers an idea of the relative value of the 
various data, notes in regard to accuracy are given as far as possible. 
This accuracy depends on the general local conditions at the gaging 
stations and the amount of data collected. Every effort possible is 
made to so locate the stations that the data collected will give a high 
degree of accuracy. This is not always possible, but it is considered 
better to publish rough values with explanatory notes rather than no 
data. 

In the accuracy notes the following terms have been used, indicat- 
ing the probable accuracy in per cent of the mean monthly flow. As 
these values are mean values, the error in the value for the flow of 
any individual day may be much larger. 

Excellent indicates that the mean monthly flow is probably 
accurate to within 5 per cent; good, to within 10 per cent; fair, to 
within 15 per cent; approximate, to within 25 per cent. 

CONVENIENT EQUIVALENTS. 

* Following is a table of convenient equivalents for use in hydraulic 
computations: 

1 second-foot equals 40 California miner’s inches (law of March 23, 1901). 
1 second-foot equals 38.4 Colorado miner’s inches. 

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

1 second-foot equals 7.48 United States gallons per second: equals 448.8 gallons 
per minute; equals 646,272 gallons for one day. 

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

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep. 
1 second-foot for one year equals 31,536,000 cubic feet. 
1 second-foot equals about 1 acre-inch per hour. 

1 second-foot for one day covers 1 square mile 0.03719 inch deep. 

1 second-foot for one 28-day month covers 1 square mile 1.041 inches deep. 
1 second-foot for one 29-day month covers 1 square mile 1.079 inches deep. 

1 second-foot for one 30-day month covers 1 square mile 1.116 inches deep. 
1 second-foot for one 31-day month covers 1 square mile 1.153 inches deep. 
1 second-foot for one day equals 1.983 acre-feet. 
1 second-foot for one 28-day month equals 55.54 acre-feet. 

1 second-foot for one 29-day month equals 57.52 acre-feet. 
1 second-foot for one 30-day month equals 59.50 acre-feet. 

1 second-foot for one 31-day month equals 61.49 acre-feet. 
100 California miner’s inches equal 15.7 United States gallons per second. 
100 California miner’s inches equal 96.0 Colorado miner’s inches. 

100 California miner’s inches for one day equal 4.96 acre-feet. 
100 Colorado miner’s inches equal 2.60 second-feet. 

100 Colorado miner’s inches equal 19.5 United States gallons per second. 
100 Colorado miner’s inches equal 104 California miner’s inches. 

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

1,000,000 United States gallons equal 3.07 acre-feet. 
1,000,000 cubic feet equal 22.95 acre-feet. 

1 acre-foot equals 325,850 gallons. 

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

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

1 mile equals 1.60935 kilometers. 

1 mile equals 5,280 feet. 

1 acre equals 0.4047 hectare. 

1 acre equals 43,560 square feet. 
1 acre equals 209 feet square. nearly. 

1 square mile equals 2.59 square kilometers. 
1 cubic foot equals 0.0283 cubic meter. 

1 cubic foot equals 7.48 gallons. 
1 cubic foot of water weighs 62.5 pounds. 

1 cubic meter per minute equals 0.5886 second-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 equal about 1 kilowatt. 

Sec.-ft. X fall in feet 
To calculate water power quickly: ——— tl - = net horsepower on water 

wheel, realizing 80 per cent of theoretical power. 

FIELD METHODS OF MEASURING STREAM FLOW. 

The methods used in collecting these data and in preparing them 
for publication are given in detail in Water-Supply Papers No. 94 
(Hydrographic Manual, U. S. Geological Survey) and No. 95 (Accu- 

racy of Stream Measurements). In order that those who use this 

report may readily become acquainted with the general methods 
employed, the following brief descriptions are given: 

Streams may be divided, with respect to their physical conditions, 
into three classes—(1) those with permanent beds; (2) those with beds 

which change only during extreme low or high water; (3) those with 
constantly shifting beds. In determining the daily flow special 
methods are necessary for each class. The data upon which these 
determinations are based and the methods of collecting them are, 
however, in general the same. 

There are three distinct methods of determining the flow of open- 
channel streams—(1) by measurements of slope and cross section 
and the use of Chezy’s and Kutter’s formulas; (2) by means of a weir; 

(3) by measurements of the velocity of the current and the area of 

the cross section. The method chosen for any case depends upon 
the local physical conditions, the degree of accuracy desired, the funds 
available, and the length of time that the record is to be continued. 

Slope method.—Much information has been collected relative to
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the coefficients to be used in the Chezy formula, v=¢ Rs. This has 
been utilized by Kutter, both in developing his formula for ¢ and in 
determining the values of the coefficient n which appears therein. 
The results obtained by the slope method are, in general, only roughly 
approximate, owing to the difficulty in obtaining accurate data and 
the uncertainty of the value for n to be used in Kutter’s formula. 
The most common use of this method is in determining the flood dis- 
charge of a stream when the only data available are the cross section, 
the slope as shown by marks along the bank, and a knowledge of the 
general conditions. 

Weir methods.—When funds are available and the conditions are 
such that sharp-crested weirs can be erected, these offer the best 
facilities for determining the flow. If dams are suitably situated and 

~ constructed, they may be utilized for obtaining reliable measure- 
ments of flow. The conditions necessary to insure good results may 
be divided into two classes—(1) those relating to the physical char- 
acteristics of the dam: itself and (2) those relating to the diversion 

and use of water around and through the dam. 
The physical requirements are as follows: (a) Sufficient height 

of dam, so that backwater will not interfere with free fall over it; 
~ (b) absence of leaks of appreciable magnitude; (¢) topography or 
abutments which confine the flow over the dam at high stages; 
(d) level crests, which are kept free from obstructions caused by float- 
ing logs or ice; (e) crests of a type for which the coefficients to be 
used in Q =c¢ b hf, or some similar standard weir formula are known 

(see Water-Supply Papers Nos. 180 and 200%); (f) either no flash 
boards or exceptional care in reducing leakage through them and in 
recording their condition. 

Preferably there should be no diversion of water through or around 
the dam. Generally, however, the dam is built for purposes of power 
or navigation and part or all of the water flowing past it is diverted 
for such uses. This water is measured and added to that passing 
over the dam. To insure accuracy in such determinations of flow 
the amount of water diverted should be reasonably constant. Fur- 
thermore, it should be so diverted that it can be measured, either by 
a weir, a current meter, or a simple system of water wheels which are 
of standard make, or which have been rated as meters under working 
conditions, and so installed that the gate openings, the heads under 
which they work, and their angular velocities may be accurately 
observed. 

The combination of physical conditions and uses of the water 
should be such that the determinations of flow will not involve, for 
a a eritical stage of considerable duration, the use of a head, on a Wood 

a Water-Supply Paper No. 200 veplasey No. 150, the edition of witich has been exhausted.
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crested dam, of less than 6 inches. Moreover, when all other condi- 
tions are good, the cooperation of the owners or operators of the plant 
is still essential if reliable results are to be obtained. 

A gaging station at a weir or dam has the general advantage of con- 
tinuity of record through the period of ice and floods and the disad- 
vantages of uncertainty of coefficient to be used in the weir formula 
and of complications in the diversion and use of the water. 

Velocity method.—The determination of the quantity of water flow- 
ing past a certain section of a stream at a given time is termed a 
discharge measurement. This quantity is the product of two fac- 
tors—the mean velocity and the area of the cross section. The 
mean velocity is a function of surface slope, wetted perimeter, rough- 
ness of bed, and the channel conditions at, above, and- below the 
gaging section. The area depends upon the contour of the bed and 
the fluctuations of the water surface. The two principal ways of 
measuring the velocity of a stream are by floats and current meters. 

Great care is taken in the selection and equipment of gaging sta- 
tions for determining discharge by velocity measurements in order 
that the data may have the required degree of accuracy. Their 
essential requirements are practically the same whether the velocity 
is determined by meters or floats. They are located as far as possi- 
ble where the channel is straight both above and below the gaging 
section; where there are no cross currents, backwater, or boils; where 
the bed of the stream is reasonably free from large projections of a 
permanent character; and where the banks are high and subject to 
overflow only at flood stages. The station must be so far removed 
from the effects of tributary streams and of dams or other artificial 
obstructions that the gage height shall be an index of the discharge. 

Certain permanent or semipermanent structures usually referred 
to as equipment are generally pertinent to a gaging station. These 
are a gage for determining the fluctuations of the water surface, 
bench marks to which the datum of the gage is referred, permanent 
marks on a bridge or a tagged line indicating the points of measure- 
ment, and, where the current is swift, some appliance (generally a 
secondary cable) to hold the meter in position in the water. As a 
rule, the stations are located at bridges if the channel conditions are 
satisfactory, as from them the observations can more readily be made 
and the cost of the equipment is small. 

The floats in common use are the surface, subsurface, and tube or 
rod floats. A corked bottle with a flag in the top and weighted at 
the bottom makes one of the most satisfactory surface floats, as it 

is affected but little by wind. In case of flood measurements, good 
results can be obtained by observing the velocity of floating cakes of 
ice or débris. In case of all surface-float measurements, coefficients 
must be used to reduce the observed velocity to the mean velocity.
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The subsurface and tube or rod floais are intended to ive directly 

the mean velocity in the vertical. Tubes give excellent results when 
the channel conditions are good, as in canals. 

In measuring velocity by a float, observation is made of the tine 
taken by the float to pass over the “run,” a selected stretch of river 
from 50 to 200 feet long. In each discharge measurement a large 
number of velocity determinations are made at different points across 
the stream, and from these observations the mean velocity for the 
whole section is determined. This may be done by plotting the mean 
positions of the floats as indicated by the distances from the bank as 
ordinates and the corresponding times as abscissas. A curve through 
these points shows the mean time of run at any point across the 
stream, and the mean time for the whole stream is obtained by divid- 
ing the area bounded by this curve and its axis by the width. The 
length of the run divided by the mean time gives the mean velocity. 

The area used in float measurements is the mean of the areas at 
the two ends of the run and at several intermediate sections. 

The essential parts of the current meters in use are a wheel of some 
type, so constructed that the impact of flowing water causes it to 
revolve, and a device for recording or indicating the number of revo- 
lutions. The relation between the velocity of the moving water and 
the revolutions of the wheel is determined for each meter. This 
rating is done by drawing the meter through still water for a given 
distance at different speeds and noting the number of revolutions for 
each run. From these data a rating table is prepared which gives the 
velocity per second for any number of revolutions. 

Many kinds of current meters have been constructed. They may, 
however, be classed in two general types: Those in which the wheel 
is made up of a series of cups, as the Price, and those having a screw 
propeller wheel, as the Haskell. Each meter has been developed for 
use under some special condition. In the case of the small Price 
meter, shown in PL. IT, B, which has been largely developed and has 
been extensively used by the United States Geological Survey, an 
attempt has been made to get an instrument which could be used 
under practically all conditions. 

Current-meter measurements may be made from a bridge, a cable, 
a boat, or by wading, and gaging stations may be classified in accord- 
ance with such use. Fig. 1 shows a typical cable station. 

In making the measurement an arbitrary number of points are 
laid off on a line perpendicular to the thread of the stream. The 
points at which the velocity and depth are observed are known as 
measuring points, and are usually fixed at regular intervals, varying 
from 2 to 20 feet, depending upon the size and condition of the stream. 
Perpendiculars dropped from the measuring points divide the gaging 
section into strips. For each strip or pair of strips the mean velocity,
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area, and discharge are determined independently, so that conditions 
existing in one part of the stream may not be extended to parts where 
they do not apply. 

Three classes of methods of measuring velocity with current meters 
are in general use—multiple-point, single-point, and integration. 

The three principal multiple-point methods in general use are the 
vertical velocity-curve; 0.2 and 0.8 depth; and top, bottom, and 
mid-depth. : 

In the vertical velocity-curve method a series of velocity deter- 
minations are made in each vertical at regular intervals, usually from 
0.5 to 1 foot apart. By plotting these velocities as abscissas and 
their depths as ordinates, and drawing a smooth curve among the 
resulting points, the vertical velocity-curve is developed. This curve 
shows graphically the magnitude and changes in velocity from the 
surface to the bottom of the stream. The mean velocity in the 
vertical is then obtained by dividing the area bounded by this 
velocity-curve and its axis by the depth. On account of the length 

  

  

   

  

   
mer TE 

2 ie EET 

F1a. 1.—Cable station, showing section of river, car, gage, ete. 

        
   

   

  
of time required to make a complete measurement by this method, its 
use is limited to the determination of coefficients for purposes of com- 
parison and to measurements under ice. 

In the second multiple-point method the meter is held successively 
at 0.2 and 0.8 of the depth, and the mean of the velocities at these two 
points is taken as the mean velocity for that vertical. On the assump- 
tion that the vertical velocity-curve is a common parabola with 
horizontal axis, the mean of the velocities at 0.22 and 0.79 of the 
depth will give (closely) the mean velocity in the vertical. Actual 
observations under a wide range of conditions show that this second 
multiple-point method gives the mean velocity very closely for open- 
water conditions and, moreover, the indications are that it holds 
nearly as well for ice-covered rivers. 

In the third multiple-point method the meter is held at mid-depth, 
at 0.5 foot below the surface, and at 0.5 foot above the bottom, and 
the mean velocity is determined by dividing by 6 the sum of the top
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velocity, four times the mid-depth velocity, and the bottom velocity. 
This method may be modified by observing at 0.2, 0.6, and 0.8 depth. 

The single-point method consists in holding the meter either at 
the depth of the thread of mean velocity or at an arbitrary depth 
for which the coefficient for reducing to mean velocity has been 
determined. 

Extensive experiments by vertical velocity-curves show that the 
thread of mean velocity generally occurs at from 0.5 to 0.7 of the 
total depth. In general practice the thread of mean velocity is con- 
sidered to be at 0.6 depth, at which point the meter is held in a 
majority of the measurements. A large number of vertical velocity- 
curve measurements taken on many streams and under varying con- 
ditions show that the average coefficient for reducing the velocity 
obtained at 0.6 depth to mean velocity is practically unity. 

In the other principal single-point method the meter is held near 
the surface, usually 1 foot below, or low enough to be out of the effect 
of the wind or other disturbing influences. This is known as the 
subsurface method. The coefficient for reducing the velocity taken 
at the subsurface to the mean has been found to be from 0.85 to 0.95, 
depending upon the stage, velocity, and channel conditions. The 
higher the stage the larger the coefficient. This method is especially 
adapted for flood measurements, or when the velocity is so great that 
the meter can not be kept at 0.6 depth. 

The vertical-integration method consists in moving the meter at a 
slow, uniform speed from the surface to the bottom and back again 
to the surface, and noting the number of revolutions and the time 
taken in the operation. This method has the advantage that the 
velocity at each point of the vertical is measured twice. It is useful 
as a check on the point methods. 

The area, which is the other factor in the velocity method of deter- 
mining the discharge of a stream, depends on the stage pf the river, 
which is observed on the gage, and on the general contour of the bed 
of the stream, which is determined by soundings. The soundings 
are usually taken at each measuring point at the time of the discharge 
measurement, either by using the meter and cable or by a special 
sounding line or rod. For streams with permanent beds standard 
cross sections are usually taken during low water. These sections 
serve to check the soundings which are taken at the time of the meas- 
urements, and from them any change which may have taken place 

“in the bed of the stream can be detected. They are also of value in 
obtaining the area for use in computations of high-water measure- 
ments, as accurate soundings are hard to obtain at high stages. 

In computing the discharge measurements from the observed veloci- 
ties and depths at various points of measurement, the measuring 
section is divided into elementary strips, as shown in fig. 1, and the



INTRODUCTION. 13 

mean velocity, area, and discharge are determined separately for 
either a single or a double strip. The total discharge and the area are 
the sums of those for the various strips, and the mean velocity is 
obtained by dividing the total discharge by the total area. 

The determination of the flow of an ice-covered stream is difficult, 
owing to diversity and instability of conditions during the winter 
period, and also to lack of definite information in regard to the laws 
of flow of water under ice. The method now employed is to make 
frequent discharge measurements during the frozen periods by the 
0.2 and 0.8, and vertical velocity-curve methods, and to keep an 
accurate record of the conditions, such as the gage height to the sur- 
face of the water as it rises in a hole cut in the ice, the thickness and 
character of the ice, etc. From these data an approximate estimate 
of the daily flow can be made by constructing a rating curve (really 
a series of curves) similar to that used for open channels, but con- 
sidering, in addition to gage heights and discharge, the varying thick- 
ness of ice. For information in regard to flow under ice cover, see 
Water-Supply Paper No. 187. 

OFFICE METHODS OF COMPUTING RUN-OFF. 

There are two principal methods of determining run-off, depending 
upon whether or not the bed of the stream is permanent. : 

For stations on streams with permanent beds, the first step in com- 
puting the run-off is the construction of a rating table, which shows 
the discharge corresponding to any stage of the stream. This rating 
table is applied to the record of stage to determine the amount of 
water flowing. The construction of the rating table depends upon 
the method used in measuring flow. 

For a station at a weir or dam, the basis for the rating table is some 
standard weir formula. The coeflicients to be used in its application 
depend upon the type of dam and other conditions near its crest. 
After inserting in the weir formula the measured length of crest and 
assumed coefficient, the discharge is computed for various heads and 
the rating table constructed. 

The data necessary for the construction of a rating table for a 
velocity-area station are the results of the discharge measurements, 
which include the record of stage of the river at the time of measure- 
ment, the area of the cross section, the mean velocity of the current, 
and the quantity of water flowing. A thorough knowledge of the 
conditions at and in the vicinity of the station is also necessary. 

The construction of the rating table depends upon the following 
laws of flow for open, permanent channels: (1) The discharge will 
remain constant so long as conditions at or near the gaging station 
remain constant; (2) the discharge will be the same whenever the 
stream is at a given stage if the change of slope due to the rise and fall
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of the stream be neglected; (3) the discharge is a function of and 
increases gradually with the stage. 

The plotting of results of the various discharge measurements, 
using gage heights as ordinates, and discharge, mean velocity, and 
area as abscissas, will define curves which show the discharge, mean 
velocity, and area corresponding to any gage height. For the devel- 
opment of these curves there should be therefore a sufficient number 
of discharge measurements to cover the range of the stage of the 
stream. Fig. 2 shows a typical rating curve with its corresponding 
mean-velocity and area curves. 

As the discharge is the product of two factors—the area and the mean 
velocity—any change in either factor will produce a corresponding 
change in the discharge. Their curves are therefore constructed in 
order to study each independently of the other. 

The area curve can be definitely determined from accurate sound- 
ings extending to the limits of high water. It is always concave 
toward the horizontal axis or on a straight line, unless the banks of the 
stream are overhanging. 

The form of the mean-velocity curve depends chiefly upon the 
surface slope, the roughness of the bed, and the cross section of 
the stream. Of these the slope is the principal factor. In accordance 
with the relative changes of these factors the curve may be either 
a straight line, convex or concave toward either axis, or a com- 
bination of the three. From a careful study of the conditions at 
any gaging station the form which the vertical velocity-curve will 
take can be predicted, end it may be extended with reasonable cer- 
tainty to stages beyond the limits of actual measurements. Its 
principal use is in connection with the area curve in locating errors 
in discharge measurements «nd in constructing the rating table. 

The discharge curve is defined primarily by the measurements of 
discharge, which are studied and weighted in accordance with the 
loccl conditions existing ot the time of each measurement. The 
curve may, however, best be located between and beyond the measure- 
ments by means of curves of area and mean velocity. The discharge 
curve under normal conditions is concave toward the horizontal axis 
and is generally parabolic in form. 

In the preparation of the rating table the discharge for each tenth 
or half tenth on the gage is taken from the curve. The differences 
between successive discharges are then taken and adjusted according 
to the law thet they shall either be constant or increasing. 

The determination of daily discharge of streams with changeable 
beds is a difficult problem. In case there is a weir or dam available. 
a condition: which seldom exists on streams of this class, the dis- 
charge con be determined by its use. In case of velocity-area sta- 
tions frequent discharge measurements must be made if the deter-
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minations of flow are to be other than rough approximations. For 
stations with beds which shift slowly or are materially changed only 
during floods, rating tables can be prepared for periods between such 
changes and satisfactory results obtained with a limited number of 
measurements, provided that some of them are taken soon after the 
change occurs. For streams with continually shifting beds, such as 
the Colorado and Rio Grande, discharge measurements should be 
made every two or three days and the discharge for intervening days 
obtained either by interpolation modified by gage height or by Pro- 
fessor Stout’s method, which has been described in full in the Nine- 

teenth Annual Report of the United States Geological Survey, Part 
IV, page 323, and in the Engineering News of April 21, 1904. This 
method, or a graphical application of it, is also much used in deter- 
mining the flow at stations where the bed shifts but slowly. 

COOPERATION AND ACKNOWLEDGMENTS. 

Assistance has been rendered or records furnished by the following, 
to whom special acknowledgement is due: 

Chicago, Rock Island and Pacific Railroad; St. Louis and Santa Fe 
Railroad; Southern Kansas and Texas Railroad; Missouri and Pacific 
Railroad; Missouri, Kansas and Texas Railroad; Denver and Rio 
Grande Railroad; the United States Reclamation Service. 

MERAMEC RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Meramec River rises in Dent County, Mo., flows northeast, and 
enters the Mississippi near St. Louis. This river drains a rugged, 
hilly, and comparatively thinly populated country. There are, how- 
ever, numerous good sites for dams, and the United States Geological 
Survey is studying the river in connection with the possible water- 
power developmentsand for its possible use as a future water supply 
for the city of St. Louis. 

The total drainage area of Meramec River is 3,619 square miles; at 
Eureka it is 3,500 square miles. The drainage area above Dry Fork 
is 340 square miles, and that of Dry Fork is 360 square miles. 

MERAMEC RIVER NEAR MERAMEC, MO. 

This station was established February 28, 1903, and was discon- 
tinued July 21, 1906. It was located about 600 feet below the mouth 
of Spring Branch and about 1 mile from the post road between Mera- 
mec and St. James, Mo. The conditions at the station and the bench 
marks are described in Water-Supply Paper No. 173, page 13, where 
are given also references to publications that contain data for previous 
years.
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Discharge measurements of Meramec River near Meramec, Mo., in 1904-1906. 

    

  

  

Gage Dis- Date. Hydrographer. | height. | charge. 

1904. |. Feet. | Sect. 
January 27..... RoW Hanna. i ne TR ares cs aaa 3:33 390 
March S.. oi dois, i a TR TE ea lair ree fa 3.22 322 
Apri... na nl do. ul nee rms on re a a 4.05 585 
Jone ton Hanna and Marphy¥...... 005s ivan ci ds sea mia ee 3.10 281 
July 27. oh BN AN. re I AR A nan aE eas 2.01 193 
Aagust 12. oc oor. 0c. i a SE Et a Br em bade of Lh ban r 2. 80 150 
September 23... { Hanna and Jolhmson oo. on is uae in Ls ’ 2.90 185 

1905. 
Jane 22. = vou M8. Brennam. i. ia edie hu ae i Nr TV ie 2.79 164 
JUY:26 nin Os i aa Ey a ee ee Ava 3.60 438 
September 8... .|..... EB A Ba Rial Sh A cw hes 2h Fos Sus | 2.79 168 
Qetober 12. ....0... 4 QO a i Sra hav En BA An Rn a ww {2:00 174 
December 20...|..... QO i dr Te bl asa tr an MR wr a ab Ltd | 2.96 256 

1906. 
Mareh 7.......: M.S Broan rr a EN ss vam Ra] 3.70 467 
May V2... oii 0. Ce SITE A Ln ak 2.02 280     
  

      

N
I
N
O
 

0
0
0
0
 
0
0
0
0
0
 

        
  

A 
Day. : Jan. | Feb. | Mar. Apr. | May. | June. | July. 

| { 

31l: 20 4.3 6.21 37 57 2; 
331-39 4.2 581 3.5 3.5 2 
46| 3.8 4.1 49! 3.4 3.2 2 
59]:3.7 39 ide] 33.1 81 2 
48| 3.6 27 +51: 33 3.0 2 

41] 3.4 3.7 | '4] 1.3] 39i|ira 
3.9| 3.3 394-43 52 2.9 2. 
3.8 3.35 3.8 411-52 2.9 2% 
3.6 3.3 37-43] 5] 2.8 2. 
36-838 37 a1 3. 2:8 2. 

3.517 5.2 3.6 4103.1 2.8 2.7 
250 23 08. 411: 308-28 2.7 
3.4| 4.4 3.5 4.0) 3.0 2.75 2.7 
Bd oA2 feng 517 .5.0 2.7 2.7 
36] 41 3.7 $3205] 2.7: 107 

35, 3.9 $7 4820 27 {28% 
541 3.31 S7L 42] 29 874% 8 
3.8.37] .356 4.0 2.9 2.7 2.9 
maf 3.7 3.6 291.29 2.7 2.8 
331 3.7 3.5 3.8! 2.9 2.8: 27 

| . | 

54| 3.8 3.5 31 Zorg oy 
57| 3.7 el gl oss gsi TE 
7.61 spl aeet ae bons fags uly 
74} -52 4.7 2.571 28 | ii ore 
6.0| 4.8 5.0 24) .28 | 2a lia 

48 4.7 7.2 3.3| 28 | 21 | Sida 
44| 45 8.9 2.31 2.8 | 3.01 
46 4.4 6.7 22123 29 {nis 
46]... oa 5.1 3.2| 28 | 28 |___. 
sala 4.8 a2) 2808 Lal 
4.3 hone 55 28 Lani. | a 

I         
  3690—I1RR 209—07 2



18 SURFACE WATER SUPPLY, 1906. 

Rating tables for Meramec River near Meramec, Mo. 

FEBRUARY, 1903, TO JANUARY 20, 1904.a 

      
Dis- Dis- 

  

| 2.50 165 | 

Gage | Dis- Gage Dis- | Gage | Gage 
Leight. | charge. height. | charge. || height. | charge. || height. | charge. 

Feet. | Sec.-ft. | Feet. | Secft. || Feel. | Sec.ft. Feet. | Sect. 
2.4) | 134 3.00 329 4.00 | 732 

  

JANUARY 21 TO JUNE 39, 1904, AND FROM MARCH 26 TO JULY 21, 1906.0 

  

        
  

      
| 

| 
2.60 | 150 3.50 35 | 4.40 840 5.60 1,465 
2 15 3.60 175 || 4.50 89) 5.80 1,580 
2.80 200 3.70 | 515 4.60 940 6.00 1,700 
2.99 230 3.80 560 4.70 99) 7.00 2,300 
3.00 260 3.90 | 05 4.80 1,040 8.00 | 2,900 
3.100.299 4.00 | 65) 4.90 | 1,090 9.00 | 3500 
320 | am ww! em 5.00 | 1,140 
3.30 wf a0 70 5.20 | 1,245 
3.40 | 395 | 43 | 790 5.40 | 1,355 

| | | | 

JULY 1, 1904, TO MARCH 25, 1906. 

| 2.70 135 | 3.60 43) 4.50 840 5.80 | 1,530 
| 2.80 160 || 3.70 470 4.60 890 || 6.00 | 1,640 

2.90 18 || 3.80 510 4.70 040 | 62M | 1,750 
| 3.00 215 | 3.90 555 4.80 990 0.40 | 1,870 

3.10 u5 | 4.00 600 4.90 | 1,040 6.60 | 1,990 
| 3.20 20 || 4.10 645 5.00 | 1,090 6.80 | 2,110 
| 73.30 315 1.20 690 5.20 | 1,200 7.00 | 2,230 
| 3.40 350 1.30 740 5.40 | 1,310 8.00 | 2,830 
| 3.50 390 4.40 790 5.60 1,420 
| 
  

a This table is based on discharge measurements made during 1903 and is well defined. 
b This table is based on 3 discharge measurements made during 1904, 1 in 1906, and the form of the pre- 

vious curve. 1t is not well defined. 
¢ This table is based on 8 discharge measurements made during 1904-1906 and the form of previous 

curves. It is well defined below gage height 3.7 feet. 

Monthly discharge of Meramec River near Meramec, Mo., for 1904-1906. 

[Drainage area, 340 square miles.] 

  

  

  

  

  
  

  

    

Discharge in second-feet. Run-off. = 

Month. Total in 0 
Moho. Minimum. | Mean. [20rc-leet, Slut Dopia in 

| 
| 

1904. | 
JANUAYY. oC rel. via eh ta ad 2,180 134 | 424 26,100 1.25 1.44 
TODTUATY oar ee tba 435 150 | 229 13,200 .674 73 
March 1-24.55 0.00. vin. 695 260 -363 17,300 1.07 . 96 
ADH I3-30.. es ai en 3,140 260 1,010 36,100 2.97 1.99 
MAY. dee de 840 360 549 33,800 1.61 1. 86 
JHRC na sem A RS La 2,300 325 642 38,200 1.89 2.1% 
July: ak Ta ra 790 185 319 19, 600 . 938 1.08 
August... ini eid 430 160 215 13,200 . 632 «79 
September 185 160 172 10,200 . 506 . 56 
October: i. i iin 390 148 189 11,600 . 556 . 64 
November; ooh oi a 160 148 155 9,220 . 456 +51 
December... lis 148 148 | 148 9,100 .435 . 50 

Theperiod:... i. sineiheei nian ni rn bens 28000)... a 

1905. | 
JANUBLY oh LT ennai 245 148 165 10,100 . 485 3b 
BOPIUAYY. te i hate 1,580 148 346 | 19,200 1.02 1.06 
March... ro i isan 2,830 315 760 | 46,700 2.24 2. 58 
API A ieee 790 185 384 | 22,800 1.13 1.26 
May a eee ha a 2,350 245 550 | 33,800 1.62 1.87 
JUNE... ii sonra vais iis a sunciy 245 135 174 | 10, 400 .512 . 57 
Yi Shades he es 2,170 160 453 | 27,900 1.33 1.53 
AOgUSE. .L li 1,310 160 318 19, 600 . 935 1.08 
Septembera.. ... co iii can 2,950 148 621 | 37,000 1.83 2.04 
OCtODer iv: i Denn dai dads 1,580 185 358 | 22,000 1.05 1.2     

a Gage heights for September 14 and 15, 1905, in Water-Supply Paper No. 173, should be 2.8 feet,
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Monthly discharge of Meramec River near Meramec, Mo., for 1904—1906—Continued. 

| Discharge in second-feet. Run-off. 

Month. Total in |——— 
I Maxima EMinineem. | Moai. acre-feet. | Sec.-ft: per | Depth in 

| 

  

  

  

  

  
  

      

| sq. mile. | inches. 

i= | 
1905. | 

NOVOmIIOr io. 2. ficena docs ds 1,040 280 500 29,800 | 1.47 | 1.64 
Deconiber, . ..<- o cv ivasns sions 510 185 259 15,900 | .762 | .88 

THOYAT... sites titties 2,950 135 407 295,000 | 1.20 | 16.28 

1906. 
Janoary............ ani 2,590 245 797 49,000 2.34 2.70 
Bobraary..... 1. veins sana 1,200 280 557 30,900 1.64 1.73 
March Ll ania 3,440 390 819 50,400 2.41 2.78 
Ari te ee a td 1,820 325 729 43,400 2.14 2.39 
May. oi. iis coi: ie 515 200 270 16, 600 .794 | .92 
une REE 515 175 239 14,200 .703 .78 
Thy 1230 0 hh ee a 290 175 193 8,040 | . 568 .44 

TRepetiod. or mln tae Foe aaa: 213,000 | far Ea 
| 
|         

Note.—Values 1904 to 1906 are rated as good. 

MERAMEC RIVER NEAR EUREKA, MO. 

This station was established August 26, 1903, and was discon- 
tinued July 21, 1906. It was located at the highway bridge on the 
road between Crescent and Eureka, Mo., about 14 miles from Eureka, 
2 miles below the mouth of Big River, and 2 miles above the Frisco 
Railroad bridge. The conditions at the station and the bench 
marks are described in Water-Supply Paper No. 173, page 14, where 
are given also references to publications that contain data for previous 
years. 

Discharge measurements of Meramec River near Eureka, Mo., in 1906. 

    

eres an : | Area of | Gage Dis- Date. Hydrographer. wan, section. | height. | charge. 
ie tall a | Gi 

| Feet. Sq. ft. Feet. Sec.-ft. 
March s......2. MR. Brennan. i a sat ten. 270 1,520 8.48 7,210 
May 9... .0k Brennan and Lane. oo... tee an | 182 692 5.05 2,460     

Daily gage height, in feet, of Meramec River near Eureka, Mo., for 1906. 

  

        

  

    

"1 | 
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July 

EET ee ee sslast ust wrt aot Zant 10 
a ae abr asa! eel 49) as 3.9 
Re a el cosh wmylo am aet 17 3.8 
Nara, wet oes ail nat esl ae 3.7 
Be er Bal. 501 Ref val Sil 48 3.7 

Gorin dsr ae ee wets sel 1st ast asl us 3.7 
ae dese eR a 231-53 7.00 82 5a} aa 3.6 

BE a LL mare Sr] asta 3.6 
GRR aN esl Bal est 0a Bot 4s 3.6 

108 aT boli 51 a7] sel ast 69 3.6 

He 5.70 aot asia al ino 3.6 
IR naa a Sate ns aaliiel 78 a5 47 3.5 
BE Ea a sal sol ssl vel ical iggy 4.4 
Wo 531 266 Bar sol galt) 4.3 
Be a 2 esl ay wel Saat 030 3.8
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Daily gage height, in feet, of Meramec River near Eureka, Mo., for 1906—Continued. 

  

  

    

  

    
  

  

      

. | 

Day. Jan Feb. | Mar. | Apr. | May. June. | July. 

8 aL 5.2 8.2 6.2| 10.5 421.88 5.8 
BF a A Er nme ae Rad 35.2 7.4 6.1 8.5 4.1 | 3.7 5:2 
A A 5.1 6.6 5.8 7.5 4.1 4.2 5.0 
Ba A RE 5.0 6.1 5.8 6.9 . 4.0 7.4 4.2 

AE a UE So BC Sa SR SIR 4.9 6.0 5.6 6.5 4.0 5.5 4.0 

6.9 6.5 5.5 6.3 4.0 4.4 3.8 
12.6 7.1 7.2 6.0 £0] agli 
17.5 7.4 9.4 5.8 329° 4.2 0 
18.4 11.80 10.0 5.6 3.9 Fd Ee 
1.0f 12.1} 10.0 5.5 5.90 “a5 

9.4 14.0 | 12.7 5:3 3.8 5.6. | ol, 
9.0 11.1 18.2 5.2 3.9 5.0 {.c 000m 
9.3 1.21 21.2 5.1 3.8 | Tt con 
8. rs, = 20.4 5.0 3.8 | 4.540 ni 
Oe nl | 16.1 5.0 3.7 | 44.0. 
Goll: Lins F010. 300 S84. cof. tr. 

Rating table for Meramec River near Eureka, Mo., for 1903-1906. 

Gage | Dis- | Gage Dis- Gage Dis- Gage Dis- 
height. | charge. || height. | charge. | height. | charge. || height. | charge 

Feet. Sec.-ft. Feet. Sec.-ft. Feet. Sect. | Feet. Sec.-ft 
2. 60 460 4.20 1, 520 5. 80 3, 150 8.80 6,700 
2.70 490 4.30 1, 610 5.90 3,260 | 2.00 6, 960 
2. 80 530 4.40 1,700 6. 00 3,370 || 10.00 8,330 
2.90 580 4.50 1,790 6. 20 3: 200: i 11.00 9,790 
3.00 640 4.60 “1,880 6. 40 3,810 || 12.00 11,340 

1 10 710 4.70 1, 980 6. 60 4,030 | 13.00 13,090 

3.20 780 4. 80 2,080 6.80 | 4,250 || 14.00 15,040 
3-30 850 4.90 2,180 | 7.00%) 4.470. || 15.00 17,040 
3. 40 420 500 | 2280 |[ 7.20 4,710 | © 16.00 | 19.040 
3.50 90 5.10 2,380 | 7. 40 4,950 17.00 21,040 
3. 60 1,060 | 5.20 2,490 | 7.60 5,190 18.00 23,040 
3.70 1,130] 5.30 2,600 7.80 5, 430 19.00 25,040 
3.80 1,200 5. 40 2,710 8.00 5,670 20. 00 27,040 
3.90 1,280 5. 50 2, 820 8.20 5,920 21.00 29,140 
4.00 1,360 5.60} 2,030 8.40 | 6,180 22.00 31.240 
4.10 1, 440 | 5.70 | 3,040 8. 60 | 6, 440             

Nore.—The above table is based on 22 discharge measurements made during 1903-1906 and is well 
defined between gage heights 2.8 feet and 6.2 feet. 

Monthly discharge of Meramec River near Eureka, Mo., for 1906. 

[Drainage area, 3,500 square miles.] 

Discharge in second-feet. 

Month. for . 
[Maximum Minimum. | Mean. 

  

  
( 

| Run-off. 
  Totaling: == —rre=r—— 

acre-feet. | Sec.-ft. per | Depth in 
sq. mile. | inches. 

  

  

| 

Jonmanys on a Ne al 23,800 2,180 6,640 408,000 1.90 2.19 
Yebrugry. esas 15,000 2, 080 5,210 | 289,000 1.49 1.55 
Marchi lice iii ol na 29, 600 2,820 8,800 | 547,000 2.54 | 2.93 
April hn 27,200 2, 280 6,900 411,000 | 1.97 2.20 
May. oo on. ina | 2,600 1,130 | 1,700 | 105,000 | L486 | .56 
Jute... Ci A. io a se | 4,950 L130 1 > 2,070 123,000 | 591 | .66 
Joly i=31. an Te a | 3,150 990 | 1,430 59,600 | .409 | 332 

THE POTION. coi unse sain: SRSA a RE rownoel. | es   
  

NoTE.—Values for 1906 are rated as good.



MERAMEC RIVER DRAINAGE BASIN. 1 

MERAMEC SPRING NEAR MERAMEC, MO. 

This station was established February 28, 1903, and was discon- 
tinued July 21, 1906. It was located on Spring Branch, 500 feet 
from the spring, at a footbridge, about 1 mile from the mouth of 
Spring Branch and 2 miles above the mouth of Dry Fork. The con- 
ditions at the station and the bench marks are described in Water- 
Supply Paper No. 173, page 17, where are given also references to 
publications that contain data for previous years. 

Discharge measurements of Meramec Spring near Meramec, Mo., in 19056. 

  

  

  

| wri | ‘Area of | Gage Dis- 
Date. Hydrographer. Width.| section. | bos, charge. 

1905. | Feet. | Sq.ft. | Feet. | Sec.-ft. 
May ls... ...oi SR app i EN av 55 5 | 1.70 488 
Jane 2g... M SC Breghan i a a a 27 41. “87 95 
Joly 26. ds AB a i a Fat 29 51 | .95 203 
September 8 ...|..... 0: era nr Be ie 27 42 | .40 94 
October:12,..... 5. os Sng tana Een Bs i 27 43 .52 113 
December 20. ..1..... AO. se PI TR TR Sen 27 | 41 . 40 103 

1906. 
March 7... M.S Brennan. cos aeRO 27 50 .90 202 
May 2s. de AO. ne EE a Le 27 45.6 . 62 156   

  

  

      

      

| | 

Day | Jan Feb. | Mar. | Apr. | May..| June. | July. 
| | | 

ml a ty as a et 0.5 1.2 12s ag 0.8 0.55 
Be a .5 11 bas pos .6 .5 
A 1.4, 95 Let refs .65 .5 
Erma i in RE RE L6 9502.9 1.3: | .78 .65 .5 

Be aT) 1.8 .9 .9 Jig il ivy .6 5 
| 

ES 1.2 .85 .9 Lyle .6 .5 
TE oho .8 ll ads us .6 5 
Bae aa, I-79 J3PLo oF Ae fly .55 5 
OI Ta being oT OBL TT .55 5 

W,..o  a | 8 7 05) 12 | 7 .5 3 
| 

Wel EA La ET [ints Zr .9 10 FuT .5 5 
EE o 7 .9 0 daly .5 5 

I os 13 .85 95 | .65 .5 5 
a 7 1.2 .9 1.4 .6 .5 5 

Doe i ni tn aa eee TE oF Ll .9 1.4 .6 .5 5 

Wa ER ae eas J 1.0 BE .6 5 .5 
1 A A aE] 7 .95 .9 11 .6 5 5 
Wo as .65 .9 851 1.0 .6 5 .5 
RE ES .6 .8 210 .55 5 .5 
DY res lr .6 .8 Befiies .5 5 5 

i a bog. .9 i .9 .5 .5 .5 
a a he Fegga bein .9 .9 .5 Sena 

i i ee he re ens ET Fore .9 12 .9 =D wane 
BE Pod dra 1.3 .9 .5 ania 

I i 1.3 1.3 1.3 9 .5 Bide ie 

of. RS a |:-i1.1 1.2 1.9 .8 5 aoe 
SE a il 1.3 2.3 .8 .5 yal 
BR a is 13 1.9 5 .5 Wal nits 

Te oh a a Eg 1.6 3 shale Toh a 
BD Tao 1.5 WS te gn EE 
SL AN a | 1B Tobit ath eel     
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Rating table for Meramee Spring near Meramec, Mo., for 1905-6. 
  

Gage Dis- | Gage | Dis- || Gage Dis- | Gage Dis- | 
height. = charge. | height. | charge. || height. charge. | height. | charge. | 

  
Feet. | Sect. Feet. | Sect. | Feet. | Sect. | Feet. | Sect. 

{ 795 0.20 66 0.90 202 || 1.60 | 445 2.30 
. 30 80 || 1.00 | 228 1.70 490 2. 40 850 | 
. 40 96 1.30 258 1.80 | 535 . 2.50 910 | 
.50 114- || 1.20 290 1.90 580 2. 60 970 
. 60 133 || 1.30 | 325 2.00 | 630 | 2.70 1,030 
.70 154 || 140 | 360 2.10 685 | 2.80. | ~1;100 
.80 77: 1. 50 400 2.20 740 
  

NoTE.—The above table is based on 8 discharge measurements made during 1905-6 and is well defined 
between gage heights 0.35 foot and 1.7 feet. 

    
Monthly discharge of Meramec Spring near Meramec, Mo., for 19056. 

Discharge in second-feet. 
  

  

  

  
        

Total in 
Month. | : 

Maximum. Minimum. | Mean. | 2cre-feet. 

1905. 
JOOALY or ER a BY Re Se 80 | 3 74.6 4,590 
Feary rr a a set a ane 400 73 | 109 6,050 
March... EE aa eR a ae 910 114 | 248 15,200 
April... A Fn a Son Te me Sid A Ap arid | 400 96 | 160 9,520 
May. ss a a a Ee a 580 154 | 21 13,600 
FOR a ee A ae . 154 96 | 106 6,310 
JOLY. oo ES Re ss, 630 | 96 | 202 12,400 
AGU. i Sl an ioe sh tt Se Ls nS 258 | 96 | 147 9,040 
September. .......... a a al 1,170 105 | 292 17,400 
Oe OPer rl sr A a RE NE I ey 1,100 114 | 224 13,800 
NOvemMEr a oe rR eds IE nt 400 133 | 211 12,600 
BI ToT hr Se Sor dee ou TS Se Sn § Sei ide Sins SI TU 177 105 125 7,690 

I OAT vs oe a ya BL 1,170 73 7 128,000 

1906. | 
TOIL. a sh rh a Bh BP digs smi d bok ie = SiS ies i 580 114 | 259 15,900 
RCD RAY... i a i A i fee aR, | 360 154 229 12,700 
March. CE re ar Re iit ra Ua Fen | 795 | 177 | 283 17,400 
ATI a i red Se RE 535 | 165 | 269 16,000 
May a A IN RN NEN 177 | 114 | 137 8,420 
FUNG is i Ba dh Cre Beh ddd Ths a Re En ties 0 Ba wie 177 | 114 | 125 7,440 
Faly 1220. i Sie i Ge ame LE DEST 123 | 114 | 114 4,750 

Theperied si i mar aides te Jo endts fonts VLE | 82,600 
  
NoTe.—Values for 1905-6 are rated as good. 

COURTOIS CREEK AT SCOTIA, MO. 

This station was established November 11, 1904, and was discon- 
tinued July 22, 1906. It was located at Scotia, a post-office 8 miles 
south of Leasburg, a small town on the St. Louis and San Francisco 
Railroad. The conditions at the station and the bench marks are 
described in Water-Supply Paper No. 173, page 18. 

Discharge measurements of Courtois Creek at Scotia, Mo., in 1905-6. 
  

        

  

ry Area of Gage Dis- 
Date. Hydrographer. Width. Section. | height. | charge. 

1904. Feet. | Sq.ft. = Feet. | Sect. 
November lc... FF. -W. Hanna. oli rr tii tte re eran tne wt ahins berths al.05 112 

1905. | | 
April 9. vs M. 8: Brennan: i rn Nera hha | 122 | 167 | 3.00 340 
May 16. ....... BIney KK CHPP one a it | 120] 27 | 410 746 
June 23... ..... M. 8B. Bremman. ial oan adios | 109 81 2.13 180 
Yuly Sood HO ss he aE aa | 115 138| 315] 426 
September 9...|..... doi oie a ei } = 110 99 | 2.57 252 
October 12...../ 5... QO or sts a RP aa oa 111 85 2.35 199 

| | | 
1906. | 

March 8..:... M.S. Brenna. i. 5i i es ons tedesianins iid ee | 123 | 220 | 3.92 636 
Mayio.. i > [acs doi. aan EI ae 117 | 143 3.17 399 
  

a Refers to original gage; gage height approximately 1.65 when referred to present gage. 

"



MERAMEC RIVER DRAINAGE BASIN. 

Daily gage height, in feet, of Courtois Creek at Scotia, Mo., for 1906. 

Day. Jan. 

Yr EE A Nr A 2.25 
a I rT RR dhe wee A 2.25 

ha rain a ae Se a NE SL SL 2.25 
A i ST be Aria 2.25 
eet i le ties 8 Se Td ae nS Sas Eta 2.25 

BE A RE SNL 5.95 | 
a os EE a Ln aa Bae 5.95 
Se I ee Re AH en 5.35 
a a ee RS OT RN 3.95 

10. a LIRR Aa ta A 3.15 

ee En EE TRS 3.25 
Ba EN TN RR a i 325 
dS fe era I ri See a he 3.35 

Te ee Le te ees 3. 45 
ds enh tainted Xin Ee ds 3.45 

BG a Sr a be a De 3.45 
OE 3.35 

Gd MRL aa RE A 2.95 
00. a i i ES A 2.95 
20s rah a ee ee I SE TR a 2. 95 

A A a A a sre 2.95 
RD har Ra rT en A Be dT a Hs a 2.95 
ot BE A eR A BE tae er aa Sa 2.95 
Nr NL a A NR rR 3.75 

Bd es is a Ce en BERS Ha) 

Re RAR Abe lS Sa A a (a) 
a LS TIT ns 4.95 
se Ln | 4.95 
a RE ES 4.95 

A or EE Ta sha naa a ES a 4.95 
Blt lr RR he Rn 4.75 

  
| Feb. 

| | | 

  
  

Mar. | 

  

47 | (@ | 

2901 adi 
375| @ | 
3275 59 

3.55 | 5.9 
3.35 57 | 
3.35 | 54 | 
3.25 53 
325 46 

325) 45 
215 F da 
315 43 
3.05| 57 
2.05 49 

2.95 4.8 
2.95 47 
375.05 47 
2754 47 
3.55 46 

3.35 4.6 
375.0 545 
3.65 4.4 
365| 44] 
355] 44 

4.95| 3.7 
495 35 
475 | 3.5 
1.751 125] 
(a) 23 
{oy line, | 

a Water over top of gage. 

Apr. | May. 

  

Rating table for Courtois (reek at Scotia, Mo., for 1905-6. 

  

  

  

Gage Dis- Gage | Dis- Gage Dis- Gage 
height. | charge. || height | charge. || height. | charge. | height. 

Feet. Sec.-ft Feet. Sec.-ft. || Feet. Sec.-ft. || Feet. 
1.00 50 2.10 170 | 3.20 410 || 4.00 
1.10 58 2.20 186 || 3.30 440 4.80 
1.20 66 2.30 | 202 3.40 470 | 5.00 
1.30 75 2.40 | 218 3.50 500 | 5.20 
1.40 85 2.50 | 235 3.60 535 {i 5.40 
1.50 95 2.60 255 3.70 570 || 5.60 
1.€0 105 2.70 | 275 3.80 610 || 5:80 
1.70 116 2.80 | 300 3.90 650 | 6.00 
1.80 128 2.90 | 325 4.00 690 
1.90 141 3.00 350 4.20 770 
2.00 155 3.10 380 4.40 855 |       

23 

  

| 

June. | July. 

3.3 2.8 2.6 
5:3 2.8 2.6 
3.2 28 2.5 
3.2 4.3 2.5 
3.2 3.9 | 2.5 

3:1 3.3 | 2.5 
a 3.1 2.9 

3.1 2.9 2.9 
5:1 2.9 | 2.7 
S1 2.8 2.9 

$128 2.7 
3:1 2.8 | 2.6 
21 2.8 2.6 
3.1 2.71 2.6 
31 2.7. 2.5 

Sil 2.7 2.5 
3.1 0.7 2.5 
Sl 57 2.5 
3.0 | 2.7 2.4 
3.0 A 2.4 

30f S291 2.4 
0:50 2.4 
3.0| 26 EE 

iE al 
Zola el I 

NY ET argalCo ns 
2.9 hs 4.7 Ts 
2.9 JR RE 
2.8 2.8 | Fo 
2:8 DT 
oR bee 

| 

Dis- 
charge. 

Sec.-ft 
945 

1,040 
1,140 
1,245 
1,355 
1,465 
1,580 
1,700   

  

NoTe.—The above table is based on 8 discharge measurements made during 1905-6, and is well defined 
Below gage height 2.0 feet it is very uncertain. between gage heights 2.1 feet and 4.1 feet.
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Monthly discharge of Courtois Creek at Scotia, Mo., for 1905—6. 

Discharge in second-feet. 

  

| Total in 

    

  

    

  

      

    

Month. FT ay SET = | 

‘Maximum. | Minimum. Mean. | acre-feet. 
-— CARE gen meee Hope | ee | ar Pia a— 

1905. 
Jay i end sana | 535 105 | 219 13, 500 
ebmaary od TR a RE 1,190 50 202 | 16, 800 
Marchii-20 2, 650 255 806 © 33,600 
APTIEY0=0. 5 LE) | 1,580 155 487 20, 200 
May (B0dnye). es i ra a | (@) 155 786 | 46, 800 
JC. rrr re En ehas Fa ere sho rte 1,580 |- 105 328 19, 500 
Inly (raaysy. a A) 58 459 | 21, 800 
AUPE COATED a ir il Fo th) 155 409 | 23, 500 
Sepiember- (27 day. (ose Dn Sn SE (2) 50 286 20,700 
October (20.4aySY. cr a i das { (a) 275 289 22,400 
NOVOIMNBL i= cc its ley Re AE Si AE | 1,580 128 453 | 27,000 
December. ii. at ee i £80 186, 262 | 16, 100 

PRE POHIOE sss ad seta re Hema 282,000 

1906 | | 
January (29 days).......... subeed (@) 194 | 622 | 25,800 
February. ...... oon z 1,120 395 802 | 44, 500 
March (20 days). .............. : joi (a 328 | 565 | £2, 500 
Apri CR aaYS) . «een idm 440 | 984 | 54, 600 
Mayo. ns 440 200 | 265 22, 400 
J ed Ta Lh SN Lue Se | 990 255 247 20, 600 
JULY V-22 0 oldie I Eh SL SR SC 325 218 250 10, 900 

he Period. oe see a an teeny 221,000 
| | 1 

a Maximum discharge occurred on days when water was over gage. 

Note.—Gaggheights as published in Water-Supply Paper No. 173 for January, February, and March 
are approximately 0.75 foot too high as determined by the plotting of the 1904 discharge measurement. 
These gage heights were corrected before the application of the rating table. All values for this station 
are liable to large errors owing to frequent errors in gage readings. 

ARKANSAS RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

The western rim of the Arkansas basin is formed by three of the 

highest mountain ranges of Colorado—the Saguache, Sangre de Cristo, 
and Culebra, each having summits of more than 14,000 feet altitude. 
The melting of the almost perpetual snow which mantles the high 
peaks near the north end of this rim furnishes water for three small 
creeks, known, respectively, as East, Lake, and Tennessee forks, and 
these, uniting near Leadville, form the Arkansas. 

From the junction of the forks the river flows a little east of south 
for about 75 miles, then turns to the east and cuts through a canyon 
whose perpendicular walls attain elevations of more than 2,000 feet 
above the water's edge, emerging finally into the plains region near 
Canyon. From Canyon to the Colorado-Kansas State line its general 
course is eastward for about 200 miles. Entering Kansas the river 
runs for 140 miles by general course a little south of east; it then 
makes a bold curve to the north, forming what is known as the Great 
Bend, below which it flows southeastward across Indian Territory to 
its junction with the Mississippi in northeastern Arkansas. The 
entire length of the stream from source to mouth, measured along the 
general course, is about 1,100 miles.
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In its upper course the Arkansas is fed by numerous small streams, 
generally short, which lie wholly in or have their sources in the moun- 
tains. Those which head in the mountains and flow out onto the 
prairies are used more or less for irrigation. The most important of 
these tributaries are Greenhorn, Huerfano, Apishapa, and Purgatory 
rivers. The plains tributaries include Black Squirrel, Horse, Two 
Butte, and Big Sandy creeks, Salt Fork, Cimarron, Verdigris, Grand, 
and Canadian rivers, and scores of smaller streams. The largest of 
these 1s Canadian River. 

~The principal source of the water which the river bears to the plains 
is the precipitation along the crest of the high ranges. This is mainly 
in the form of snow and amounts to 20 or 30 inches eacin year. From 
the foothills to Arkansas City the precipitation ranges from 12 to 35 
inches, being 25 to 35 inches in the last 100 miles below Hutchinson. 

~The rita storage in the basin is limited to a few mountain lakes of 
gracial origin. 

The streams of this drainage area are subject to floods of two kinds— 
the annual spring floods caused by the melting of the snows in the 
headwater regions; and floods caused by the violent storms, locally 
known as cloudbursts, in the foothills and plains regions. Occasion- 
ally, too, the river runs dry, and many of the tributaries are intermit- 
tent in character. 

ARKANSAS RIVER. 

ARKANSAS RIVER NEAR CANYON, COLO. 

This station was established April 17, 1889, at the suspension foot- 
bridge at the Hot Springs Hotel, at Canyon, Colo., about 1 mile above 
the State penitentiary. 

The station is of special importance, being located at the mouth of 
the canyon, at a point practically above the diversion of all water to 
the plains region, except the North and South Canyon ditches, both 
of which head above the station. During the irrigation season each 
of these ditches carries from 25 to 60 second-feet, according to the 
needs of the irrigators, and their discharge should be added to the dis- 
charge at the station in order to obtain the total run-off at the mouth 
of the canyon. No accurate records have been kept of the amount of 
water passing through these canals, although miscellaneous measure- 
ments have been made when measurements were made at the regular 
station. The estimated monthly discharges of Arkansas River at 
Canyon station do not include the water taken out by these canals. 
The conditions at the station and the bench marks are described in 
Water-Supply Paper No. 173, page 21, where are given also references 
to publications that contain data for previous years. The records 
cover a period of seventeen years.



  Hydrographer. 

SURFACE WATER SUPPLY, 1906. 

Discharge measurements of Arkansas River near Canyon, Colo., in 1906. 

Date. 
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NoTE.—From January 1 to February 12 there was some obstruction from slush ice. 
have been applied as for open channel.
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Rating table for Arkansas River near Canyon, Colo. 

JANUARY 1 TO JUNE 17, 1906. a 

  

    

  

    
  

  

| Gage | Dis- | Gage | Dis || Gage Dis- Gage | Dis- 
BR height. | charge. ' height. | charge. | height. charge. | height. | charge. 

Feet Sec.-ft. | Feet. Sec.-ft. Feet. Sec.-jt. Feet. Sec.-ft. 
2.8 | 200 | 3.70 605 460 | 1,395 5.50 | 2,580 

| 290 | .2% 3.80 65 || 470 | 1,505 | 5.60 | 2.735 | 
Foomeo foes 0 Cae 750 | 4.80 | 1,620 | 570 | 2,805 | 
1500 4 00 af 400 830 (| 4.90 740 | 5.80 | 3.060 
| Z| 30 || 410 95 || 500 | 1s | 590 | 3230 | 
| 330 | 3m || 420] 1,008 510 | 2,005 6.00 | 3.400 
| axa. 4074 425 || 4.30 1,095 5.20 2,145 6.20 | 3.766 | 

|© 350 | 480 || « 440 1,190 530 | 2,285 || 6.40 | 4.135 | 
| 3.60 | 540 | 4.50 1,290 | 5. 40 2,430 6.60 | 4,530 
Fe. Por | I 

JUNE 18 TO NOVEMBER 30, 1906. 

E ih i] 2 
| 3.30 20 || 410 | 8% 490 | 1,685 | 570 | 2,80 
| 3.40 330 | 4.20 915 | 500 | 1,815 || 5380 | 3,040 

3.50 385 430 | 1,000 | 510 | 1,90 | 590 | 3,2 
3.60 445 | 440 | 1,110 | 520 | 2,000 | 6.00 | 3,400 
3.70 510 | 450 | 1.215 | 530 | 2,235 | 6.10 | 35% 
3.80 580 460 | 1.325 | 5.40 | 2.385 | 
3.90 655 4.70 1,440 | 5.50 | 2,540 | | 
4.00 740 480 | 1,560 | 5.60 | 2,700 | 

Il | 
  

a This table is applicable only for open-channel conditions. It is based on 7 discharge measure- 
ments made during 1905-6 and is probably fairly accurate. 

b This table is applicable only for open-channel conditions. It is based on 6 discharge measure- 
ments made during 1905-6 and is probably fairly accurate. 

Monthly discharge of Arkansas River near Canyon, Colo., for 1906. 

[Drainage area, 3,060 square miles.) 

      

  

  

  
  

Discharge in second-feet. | Run-off. 
Total in Fi Month. ] I : 

Maximum. Minimum. Mean. acre-feet. | Soni Debinin 
| | : 07 * 

2 | | | 
JUNUBEY i 5 rss tii deine nanan 425 | 22 © 36] 21,300 0.113 0.13 
8 rrr RE ERE IA dC 425 310 | 349 19, 400 .114 | S12 
Maveh oid ra SE 540 272 | 383 23,600 125 1 .14 
Soil. ain a eh 872 | 375 501 29,800 | L164 | .18 
MAY. dl ie ae PES 2,770 | 425 | 1,330 81,800 | .435 | . 50 
June. a se yn 4,630 | 1,500 | 2,440 145,000 | TT] . 89 
1h RE re te RE Ba le 2,380 1,060 | 1,550 95, 300 | 500 | . 58 
Angas Sa ET 1,220 445 | 800 49,200 | . 261 .30 
September... isi iia vad 1,110 385 597 35,500 | . 195 22 
Qetoher i. Ln ral ni vr, 740 510 649 39,900 | .212 .24 
NOVEMDAr So pd iv nitty 870 | 305 | 529 31,500 | .173 .19 

Theperiod: . i ace ral arn x i eT a see ! 872,000 unit vi an ase     
NotrE.—Values are rated as follows: January to April, good; May to November, excellent.
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ARKANSAS RIVER AT PUEBLO, COLO. 

The gaging station at Pueblo, Colo., was established in September, 
1894, at the Santa Fe Avenue Bridge. Since that time continuous 
records have been kept up at various bridges for a period of eleven 
years. This station is important, being located near the head of the 
principal irrigated portion of Arkansas Valley and above the head- 
gates of the larger canals. For this reason water superintendents 
and commissioners depend on gagings made at this station for data 
by which distribution of the water is made to canals below. The con- 
ditions at the station and the bench marks are described in Water- 
Supply Paper No. 173, page 24, where are given also references to 
publications that contain data for previous years. 

Discharge measurements of Arkansas River at Pueblo, Colo., in 1906. 
    

  

  

g } 2s | Area of | Gage Dis- 
Date. Hydrographer. Width} tion. height. charge. 

| Feet. | Sq.ft. Feet. | Sect. 
January 18..... RT Meller rr ones on) 120 132 2.42 | 413 
Apritd inh ES EE cr Ge A I hE IE 139 118 2.28 | 369 
May 2... a GO, se EE Ee a 149 130 2.35 | 417 
May 22. ....... 4 E.C. Murphy and BR. 1. Meeker... ........... 149 343 3.93 2,120 
May 25....0o FRAT Meeker... NR ae 149 392 4.15 2,420 
June is: oss poss dO. cr ar a SE RR 150 627 5. 60 4,550 
Junels. iil boos QO. JG es vat Sade he a be a I LT 150 582 5.28 3,940 
July Yea. LTB Belel rr in Thi | 150 306 3.50 1,700 
October 6. ..... | RT Meeker: . ci ci arr iii a diiabands 65 158 2.95 908 

i |   

Daily gage height, in feet, of Arkansas River at Pueblo, Colo., for 1906. 
    

    

  
    

            
  

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

| | | 

Yea 2.30 2.22 2.10 | 2.30 2.50 3.50 3.551.293 2.85 2.95 3.18 
Seta ht 2.45 2.25 | 2.10 2.45 2.40 3:65 | 3.58 2.95 3.06] 2.95 3.20 
SNe sin ae Taek 2.35 2.22 | 2.00 2.35 2.38 3:75} :3.:50}:3.35 3-20 3.00 | 3.32 
df ST ra 2.40 2.25 2.00 2.30 2.30 | 3.65 | 3.801 ::3..15 3.22 3.00 3.32 
ie et dane a RET a 2.42 2.28 2.10 2.25 2.32 1 3.55 3.554 :3.32°+- 3.08: 3.10 3.18 

Be GS SR a a a 2.48 2.35 | 2.05 2.20 2.58 ; 3.22 3.400 3.20 2.52-] 3.05 3.18 
PRI LA GRE 2.48 2.32 | 2.07 2.30 2.58 4.10 3.70'1 3:10 2.381 3.05 3.12 

SR EL EA 2.48 2.30: {2.07 2.38 2.52 1:°3.68:] 3.85 1.3.00 2.28 3.05 3.25 
a i LT | 2.48 2.35 152.05 2.32 2.55 3.56 | 3.70 | 2.92 2.28 3.00] 3.02 

10. RL | 2.45 2.38 | 2.05 2.18 2.75 3.58 3.55 3.88 2.22 2.90 | 3.10 

| | . { 

Wo. ea rn aii 2.50 2.38 | 2.07 2.20 2.88 4.32.1 3.55 3.35 2.32 2.80 3.00 
PO smal fie {2.52 2.25 2.07 2.45 3.02 4.95 | 3.38] 3.25 2.85.2. 72 2.98 
18: os aE ah. 2.52 2.25 | 2.15 2.25 3.10 562 3.42! 3.20 2.50 | 3.00 2.90 
Mol 2.55 2.35.1-.2.10 2.25 3.00 5.881 3.70 | 2.90 2421 3.10 2.92 
Yd sims ve ain | 2.58 2.35 | 2.10 2.38 2.95 5.12 4.50 | 3.20 2.42 3.02 2.90 

16. Ra 1-92.58 2.40! 2.25 | 2.40 3-12 4. 68 3.951 2.88 2.65 2.98 2.90 
Via ar | 2.52 | 2.38] 2.35 | 2.40] 3.25 4.75 | 3.78 | 2.80 | 292! 3.00 | 2.88 
IR a ae 2.45 2.30 | 2.40 | 2.30 | 3.40 4.40 | 3.60 | 2.70 3.10 2.92 2.85 
Woo or contre 2.45 2.251 2.35 | 2.88) 3.58 3.85 3.60 2.62 2.65 2.92 2.82 
AY in aT RG Ye | 2.48 2.22 1:22:30 3.25 | 3.88 3.62 3.52 | 2.65 2.75 2.92 2.75 

i reas 2.40 2.20 2.25 | 2.62 | 4:15:13: 85 3.28 2.52 2.55 | 3.10 2.62 
DD rn ices tds 2.30 2.20 2.20 2.42 3.92: 3.95 3.15 | 2.50 2.501 -3.00.1::2.78 
ars a se a 2.20 2:22-2:23 | 2.55 | 4.10 | 3.95 3-181 2.70 2. 60 2.85 2.82 
Bre titia aR eps 2,981 218 2 17 | 2.60 | 4.45 3.85| 3.75| 3.22 | 2.50] 2.05] 2.80 

RE a ea 2.38 2.15 | 2.171 2.80 420 | 32.62 3.52 3.00 2.50 3.10 2.88 
| i { | | 

MS SE ean Foss ous) 237i 2a 2.750 se 3.05 26} 3.10] 252% 
i ei saa 2.35 1-52.18 2.53 2.55 3.45 3.40 | 3.25 | 2.60 3.25 | 3.15 | -2.80 
See tera | 235] 2.20 | 2.53 | 2.35 3.42 3.32 3.28 2.45 3.30 3.20 | 2.78 

ad era 2.28 ha | 2.50] 2.42 | 3.38 3.30 | 3.22 2.45 315:13.20 2.82 
Oe sei es iets 2 2.454 2.52-1.3.78 3.28. 13.05 2.75 0-2.951:3.20.1::2.78 
SY i a el 295 ant, gor 3:42 Lol 3.02 2:80 1....2.. | 3.15.00 

| | | | 

  

| 
  

NoTeE.—From January 1 to March 20 there was some obstruction from slush ice; also from Novem- 
ber 19 to 26. Discharges have been applied as for open channel. 

Se
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Rating table for Arkansas River at Pueblo, Colo., for 1906. 

    

      

  

| Gage | Dis Gage | Dis- | Gage | Dis | Gage | Dis- | 
rat. | cham | height. charge. = height. | charge. | height. | charge. | 

. { Re | | I | 

| Feet. TE Sec el | Feet. | Sect. | Feet. | Secft. || Feet. | Sect. | 
be 2.00 SRR 870 3.80 LS L,050 0 a0 10 31800 
Jo 210 240 i 300 | 980 || 39 | 208 |" 48 | 3,320 | 
| 2.20 290 I a 107-1000 | 4.00 | 2210 (| 4.90 | 3,460 

2.3 350 3.20 1,210 - 4.10 2,340 || 5.00 3,600 
50 | 2 | 30 | 1,330 | 420 | 2,480 | 5.20 | 3890 | 
2.50 500 | 3.40 | 1,450 | 4.30 2,60 || 540 | 4,180 | 

| 2.60 580 3.50 1,570 4.40 2,760 | 5.60 | 4,470 | 
2.70 670 | 3. 60 1,690 || 4:50 2,900 | 5.80 4,760 

| 2.80 770 3.70 1,820 | 4.60 3,040 6.00 5,050 

| aa | 

  

NOTE. The above table is applicable only for open-channel conditions. It is based on discharge 
measurements made during 1905-6 and is fairly well defined. 

Monthly discharge of Arkansas River at Pueblo, Colo., for 1906. 

[Drainage area, 4,600 square miles.] 

  

  

  

  

      
  

Discharge in second-feet. Run-off. 

Total in 
Month. | : : 

Maximum. | Minimum. | Mean. acre-feet. 3 fpr Deptain 

January... orl eS a i, 564 290 | 436 26,800 0.095 | 0.11 
POT OARY ctr sn es tba niin . 420 265 | 334 18,500 .073 .08 
Maveh. ioe. asda lia 524 200 309 19,000 . 067 .08 
APH. ions bait Tas aaa 1,270 280 470 28,000 .102 1 
May... .. 0 hin 2,830 350 1,260 77,500 .274 .32 
ff AE Sa eh SLC a 4,880 1,310 2,240 133,000 . 487 .54 
En EE De RL Bh EG 2,900 1,000 1,590 97,800 . 346 .40 
AUENSt, a rain 2,050 460 934 - 57,400 . 203 723 
September... 1 fii 1,330 312 739 44) 000 .161 | .18 
Qetober.. 0. vii in een 1,210 690 999 61, 400 L207 | .25 
November... vivir aici 1,350 598 939 | 55,900 . 204 .23 

The perio. ess sun Po | SERS Loe C0. | nd 
1 J }   
  

NoTe.—Values are rated as follows: January to April, good; May to November, excellent. 

ARKANSAS RIVER NEAR SYRACUSE, KANS. 

This station was established August 21, 1902, and was discontinued 
July 31, 1906. It was located on the Highway bridge 1 mile south of 
Syracuse, Kans. The conditions and the bench marks are described 
in Water-Supply Paper No. 173, page 28, where are given also refer- 
ences to publications that contain data for previous years. 

Discharge measurements of Arkansas River near Syracuse, Kans., in 1906. 

  

    

  

| Area of | Gage | Dis- 
Date. | Hydrographer. wis Sg | height. | charge. 

efor it re pm TI 

Feet. | Sq. ft. | Feet. Sec.-ft. 
Mav19...000 CE Briok. ar Sh ae di Ed 25 2.00 23 

cummed. So W. 9. Bussell. irr eh ee oh 14 I 80 12 
TONE 2B. oe dO ER NR Ai | 145 74 2.10 80   
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Daily gage height, in feet, of Arkansas River near Syracuse, Kans., for 1906. 
    

  

    

  

I 
Day. | Apr. | May. | June. | July. Day. | Apr. | May. | June. | July. 

nL ra): ; 5 - | e ht 
| | : 

Leanigin [2.2 a4! 2.0 | IT a Fao | 20.8.3) 050 
clas a 2.2 LLize Lozafiat co lina s ean ole 3.4 | 4.8 
Sea 2:2 Z2lo ze fae on 2.4 2.0 3] 4.8 
Lian 2:3 3. 1.75 20a te 2.415 2.0 3.5 | 4.0 
Sanu et cael amie men iin [Eel Tel 53: ibe 
Gina a als aoa ead ors Shr re | 24/1 20f 29] 3.1 
ga [ia 7 Ag aa hag A es 2.9 2.0% 52.6 2.9 
SRI aod SEA Aa spl gl ee [ky gle 2.4] 2.6 
Qn ee 9 2.5 Lich eo alias ool 0s 26 2.0 2.3: 1.7 

MSE Ten 21 Alon aaleaidc i a a, 54 any 2.3 | 1.5 
ola 21 24 ony S027. 2.4 2:0 3.8 3.0 

eal Sah 2% RL Clg aging Th gate ing 2.0:0412.6 2.5 
Po rion BIEL 0h oman ie 3.7 2.0 2.5 2.3 
We 1.8 ALO Ss lan Ee oialy 20.0: 2.4 2.0 
Pee oe 1.8 2.0.0 .i9.8 Adina Er faEee ea 1.6 
6s rn 1s] Zol sel "13 | 

| I 
      

ARKANSAS RIVER NEAR DODGE, KANS. 

This station was established November 28, 1902, and was discon- 

tinued August 11, 1906. It was located one-fourth mile south of 
Dodge, on the highway bridge. The conditions at this station and 
the bench marks are described in Water-Supply Paper No. 173, page 
30, where are given also references to publications that contain data 
for previous years. During 1906-discharge measurements were made 
from the Rock Island Railroad bridge, about one-half mile above the 
old highway bridge which had been torn down. A new gage was 
painted on the upstream side of the first cylinder pier from the south 
abutment of the new iron highway bridge. It reads from 0.8 to 7.0 
feet, and is set at approximately the same datum as the old gage. 

Discharge measurements of Arkansas River near Dodge, Kans., in 1906. 

  

Area of Gage Dis- 
Date. Hydrographer. | iam. section. | height. | charge. 

  

  i Feel. Sq. A. | Feet. Sec.-ft. 
May 20... ...-. BE Bek eh a RTT LS $6 41 | 0. 80 53 
Juanes... 0. | Woe GBs i i Seren mi 103 40 | .90 60 

  

Daily gage height, in feet, of Arkansas River near Dodge, Kans., for 1906. 
  
  

  

  

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

Fy on | fo Lisioniine sag 1.80 | 1.95| 0.6 | 0.4 tease ian 13-0 ie ee mina 
yin 17+ 25 dls Abr gi 1.3 .9 REO be 
Bee L7]2884 c.8 4 Loe Ey 13 .9 ala Bnd ss 
IE fC L6 FES LS ag el 1.4 Shr 
Sori 74.20 STS Glteoiie ll mag 1.6 oq LoL 265 
Oa 75 l as bs gn in der egies Lay 2 fan 
Yen +7 1g Bn ie Lista Lo 
Sid Lot Lao anf 0 8 Woh, Lost 7 ay Ly 
Ee 1.7 1.8 A a 1.931.851) 1.0 1-680. 
IS Loy dis an Sis nee LSE fh st . 
en bo%e5 ol AB Cd SMe 1.8 .8 1.0 Les oan 
Pines ol 1.6 1.5 sdf inde Tony posi tain PE 95 Ge 
Wovr n Lest Es ot 3. dessus ela 17.1 1 SO LR oa 
Pda tet (< Teaptiy 2 .4 toa lg ee 1.6 7 51.6 
IB ahi deol, Actatanl Loo eee a hes 15. 
0. | La tan wd La | | | | 

| |        
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ARKANSAS RIVER AT ARKANSAS CITY, KANS. 

This station was established September 23, 1902, and was discon- 
tinued July 31, 1906. It was located on the Chestnut Avenue Bridge, 
one-half mile west of Arkansas City, Kans. The conditions at this 
station and the bench marks are described in Water-Supply Paper 
No. 173, page 34, where are given also references to publications that 
contain data for previous years. 

Discharge measurements of Arkansas River at Arkansas City, Kans., in 1906. 
  

    

  

Ss 5 : i Area of Gage Dis- 
Date | Hydrographer. Width. section. | height. | charge. 

Feet: Sq. HH. Feet. Sec.-ft. 
April i] ui. WO. Basgell o.oo in ei es 241 | 557 4.30 836 
May 21... BEBE BrHok. 183 | 198 3.30 304 
Joneo.o 000 WG. Ruseallbr a feo p88 | 261 3.50 444 
Jane 27... ci na de. RE a ES A FE 106 76 2.55 97 

  

Daily gage height, in feet, of Arkansas River at Arkansas City, Kans., for 1906. 

  

      

  

    

  
  

Day. Apr. | May. | June. | July. | Day. | Apr. | May. | June. | July. 
| | | | 

| | 
vo IES 5.5: 3.5 RO ET ra rey 4.3 3.4 | 3.3 | 3.5 
Sih A EN 5:31 3.4 | Re Reh AR | 4.3 3.5 | 3.3 | 3.3 

BD Lt i eat aa, 5.4 | >: 54 oo 3A. ical 4,2} 3.4 | 3.3 3.1 
doin a Th sod sek shoe a Fo wef 3.5 2.8 | 4.0 
Bet i [ir 4.0 | 3.5 | Se Ot 2 nL 3.8 | 3.3 2.8 | 5.2 
0 ates Beis Yor 4.0 | 3.5 | BAL 2D Fai ee 4.0 | 3.2 2.6 | 4.1 
Tents foci isl he Set 3.8 | 3.5 | SS 2 3.8 | 3.3 | 2.5 | 5.4 
Snifani nn Jen iy Reade oa an 37 38) 30 5.5 
Sa a SSC a Ens 3.6 3.7 3.0 5.2 
0 Cos Tan 3.5: 5.4 | Boe 20 ei va 3.9 3.5 | 2.9 | 4.9 
Wei sf 3.4 | 5.0 Dell De i dew 3.5. 3.6 2.5 | 4.7 
2 ir AT 3.7 5.5 AAI den 3.4 | 3.4 2.8 | 4.2 
Ii cae in Pg 3.7 4.8 | BT od 3.4 3.3 2.6 | 4.0 
Ya). aio aad. 3.4 | 4.0 | BBO a os, 4.4 | 2.3) 2.5] 4.0 
i ain ia hd 58 Sabian [iy mad aa 30 
Wilma fies 3.4f 33 3.3 | | | 

oo ; | | | | ry 

Rating table for Arkansas River at Arkansas City, Kans., for 1906. 

Gage Dis- Gage Dis- Gage Dis- - Gage Dis- 
| height. | charge. I height. charge. | height. charge. = height. | charge. 

Feet. Sec~fi. | Feel... 1 Sec.-fl. | Feet. Sec.-ft. || Feet. | Sec.-fl. 
2. 50 0 | ‘33 |" 30 || 410 795 4.90 | 1,20 
2.60 105 || 3.40 | 375 I 4.20 780 |! 5.00 | 1,320 

{ 2.70 125 |i 3-501 420 I 4.30 83 || 5.10. 1,410 
2. 80 50 | - 8.60 | 465 || 4.40 85 | 5.20 [ 1,500 
2.90 | 180 | 3.70 | 515 | 4.50 960 || 5.30 | 1,600 
300 | 20 | 3s | 38 | 460 | 103 | 540 | 1700 
310 | 245 [I 3.90 615 [f. ~470 1 10005 || - 5.50 | 1,500 
3.20 | 285 || 4.00 | 670 || 4.80 | 1,165 

| | | | 
  

Nore.—The above table is applicable only for open-channel conditions. 
measurements made during 1906 and is well defined below gage height 4.3 feet. 

It is based on 4 discharge 

Monthly discharge of Arkansas River at Arkansas City, Kans., for 1906. 
  
Discharge in second-feet. 

  
| 
| 

  

    

Month. ar Ee Tot a 
| Maximum. | Minimum. | Mean fere-iogt. 

APHLIT-80) ~ a oad avr ins ed ee oe 895 375 647 "18,000 
MAY a RE 1,800 285 589 36,200 
JOG oo re Lh TN J er ld iE 1,800 90 454 27,000 
JOY. Co etre CSE a a TE 1,800 180 642 39, 500 

TN DETIORSs fades sms Bi dot sta ak se mm i Shin | ihe et 121,000 
  

NoTEe.—Values are rated as fair.
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PURGATORY RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Purgatory River, a characteristic stream of eastern Colorado, is 
the principal tributary of Arkansas River in Colorado. It rises in 
the Culebra Mountains and flows northeastward across the plains for 
a distance of 165 miles. In the spring the channel carries a moderate 
volume of water, but as summer approaches this is greatly diminished 
by irrigation and natural conditions until the channel is practically 
dry. The volume of water contributed to the Arkansas is so small 
that it has no appreciable effect on the discharge of that river save 
at times of excessive rainfall, when it may discharge a large volume 
for a short time. 

The drainage basin of Purgatory River is long and narrow. The 
total area is 3,386 square miles, of which 742 square miles, lying above 
Trinidad, are meuntainous, ths country being made up of shales, 
Sanilstines and igneous rocks: This area is much broken by numer- 
ous stream channels, which are normally dry. The lower basin is 
largely foothill country, merging into rough plains farther east. 
Drainage lines are well defined throughout this area. For 60 miles 
of its length, commencing 25 miles below Trinidad, Purgatory River 
flows in a deep canyon. There are numerous small tributary canyons 
at various angles to the main channel. 

In the mountainous portion the Weather Bureau records at Clear- 
view for fifteen years give a mean annual rainfall of 23 inches; at 
Trinidad, ten years’ record, 17 inches. " The plains drainage has 
approximately a mean annual precipitation of 12 inches. 

No storage 1s practiced on this stream, though investigations are 
being made by a corporation with the purpose of consiruciing a large 
storage reservoir for use in irrigation. 

No power has been developed, and because of the abundance of 
- coal in the vicinity of Trinidad it is doubtful if power development 
would be feasible, even under very favorable circumstances. : 

PURGATORY RIVER AT TRINIDAD, COLO. 

This station was established May 1, 1896, at the Animas Street 
Bridge and was discontinued July 31, 1899, the greater portion of 
the water in the river being diverted above the gaging station; the 
channel was also shifting and results not satisfactory. July 25, 1905, 
the Trinidad station was reestablished at the old location on the Ani- 
mas Street Bridge for the purpose of collecting general hydrographic 
data, especially flood data, and was maintained until December 31,
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1905. It was reestablished November 1, 1906, to take the place of 
the station near Alfalfa, which had been discontinued for the winter. 
The conditions at this station and the bench marks are described in 
Water-Supply Paper No. 173, page 40, where are given also references 
‘to publications that contain data for previous years. 

Discharge measurements of Purgatory River at Trinidad, Colo., in 1906-7. 

  

  

  

| : : 
: : Area of Gage Dis- 

Date. | Hydrographer. | Width. (tion. heiny. charge. 

1906. { | Feet. Sq. ft. Feet. Sec.-ft. 
November il: ob LoD: Bulla oul ite otis at on dn lan | 32 24 4.30 47 
November 9a = do se Sr) ao nig Shae iin as 32 21 4.25 34 
November 16... ..... QO re i a 29 22 4.30 36 
November 29...|..... QO. a A SRL 31 19 4.20 29 
December 9....|..... AOE ee i 32 18 4.20 30 
December 23 a..|..... QO A a a es 30 19 4.28 10 

1907. | | 
January 5. .... | LD. Bull. i Be nS saa [30 16 4.15 19 
January. 10... 0. QO re I I a | 27 13 4.02 14 
January 19... dot A NE LE ia 28 14 4.10 18 
January 0....\.....do I he SR SN SSR CE TE RR 29 17 “4.20 24 
February 6. . fees dota ot SS aa 29 14 4.05 17 

| 
    

  

a Measurement is about 30 per cent of the open-channel rating, owing to needle ice in the river. 

Daily gage height, in feet, of Purgatory River at Trinidad, Colo., for 1906. 

    

  

      

  

    

  

  

    

Day. Nov. | Dec. | Day. Nov. Dec. | Day. Nov. Dec. 

fro 43 | 42 aos] walmiin 13s aa 
De in ae 4.4 4.2 4.25 45 240 waite tan 4.25 4.5 
Berar, 4.35 4.4 4.25 A 25 sa 4.2 4.1 
dos rE SS 4:8 4.3 4.25 4.05: 026. co ol 4.45 4.15 
Gani espe 4.3 4.3 4.2 4.0 07 oe 4.35 4.05 
Wa EARS RE 4.3 4.15 4.3 4.05 l PSL d aE 4.3 4.05 
Porn Sa, 4.25 4.15 | 4.2 A 15 e290 a 4.2 4.05 
Sr 4.25 4.1 4.4 do BD ri sits 4.2 4.05 
ES ER EISEN 4.25 4.2 4.4 425 BL pi ST 4.3 
Wohin 4.25 4.2 4.4 4.2 | 
i 425 | 4.2 455 | 43 | | 

| i | 

NoTE.—Needle ice in river during part of December. 

Rating table for Purgatory River at Trinidad, Colo., for 1906. 

Gage Dis- | Gage Dis- | Gage | Dis | Gage Dis- 
height. | charge. || height. | charge. || height. | charge. | height. charge. 

Feet. | Sec.-ft. Feet. Sec.-ft. Feet. Sec.-ft. | Feet. Sec.-ft. 
4.00 13 4.20 | 27 |i 4.40 60 4.60 | 120 

4.10 | 18 4.30 41 4.50 | 88 | | | |   

  

  
Nore.—The above table is applicable only for open-channel condifions. Tt is based on 10 discharge 

measurements made during 1906-7 and is well defined below gage height 4.3 feet. 

3690—IRR 209—07——3
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Monthly discharge of Purgatory River at Trinidad, Colo., for 1906. 

[Drainage area, 742 square miles.] 

| Discharge in second-feet . 
ee ~| Totalin — - - 

Run-off. 
  

  

  

    

  

Month. = ot Lr Denis i 
| axium, Minimum. | Mean. acre-feet. | SS mie. | Depiia in 

Novemher oi x: 3, Line vr | 104 | 27 43.0 | 2,560 0.058 0.06 
December... -...... on. cca : 88 | 13 28.3 1,740 .038 .04 

Theperiod oo od 20.10 a leal cies tren | Es She $800.) ses bine 

  

NoTE.—Values are rated as follows: November, good; December, approximate, owing to uncertainty 
concerning ice conditions. 

PURGATORY RIVER NEAR ALFALFA, COLO. 

This station was established March 23, 1905, one-eighth of a mile 
below the canyon entrance, 4 miles east of Alfalfa post-office, and 
about 25 miles east of Trinidad, in T. 33 S., R. 60 W. On November 
1, 1906, it was transferred to Trinidad, Colo., for the winter months. 
The conditions at the station and the bench marks are described in 
Water-Supply Paper No. 173, page 41. 

Discharge measurements of Purgatory River near Alfalfa, Colo., in 1906. 

  
  | 

  

  

        
  

  

  

    

  
    

  

: | Area of | Gage Dis- Date. | Hydrographer. Wigs eli | hett..| charge. 

| | 
: | Feet. | Sq. ft. Feet. | Sect. 
January 27..... TaD Balls a th ves Sten 70 6 4.22 83 
January: 3l.<. lho. QO. NR GS ads 26 22 3.581 44 
February 2........... OC TS Has 22 7 2.80 | 7 
February 11....]..... QO a A NE ll ANE 20 9 2.75 | 9 
February 14....|..... QO. Lh rae Ba as Sd Mee Le 40 22 3.10 | 32 
February 18....|..... OL. a Nr does 16 8 2.70 | 11 
February 22... |..... QO. 0 a ede 40 25 3.10 | 45 
February 26......... do... veo, a a SE SR 16 9 2.70 | 10 
March S........ 0... Oye oes s nat sa aT 14 6.4 2.45 | 6. 31 
March 12.00 0000000 Ao EN SE 16 7.6 25 83 
Mareh 107. al..o.. AO a A hs 15 57 2.40 | 4.34 
March 26... fo. QO. de Th eh 12 4.5 2.35 | 3.82 
April 2.0.0 Ou Sn a Te aS 12 3.9 2.25 1. 36 
Aprili0........1 oo. AO. a ER tr ae 12 3.3 2.20 .81 
April IG nv QO Se te est 12 3.6 2.20 1.59 
APTI)... eee 0a SE RS Se 38 40 3.50 95 
Apritas.. 0 co AO de 42 19 2.75 | 24 

aY-0, nc so ia QO IE to Se ene 30 12 2.60 | 11 
Tae ds ie AO tr 20 24 2.80 | 37 
October 9: XB. Lo. Meeker. no ct oi. oo vail ain 24 18 2.64 | 25 
October 9...... LD Bl. en a Ce ene amt ak 24 17 2.62 | 25 
October 18.1. .:0... AO. rit aE sah bm Se 23 14 2.45 | 14 

Daily gage height, in feet, of Purgatory River near Alfalfa, Colo., for 1906. 

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

: | | | | 
| | 

Det Sia | 3.0 3.0 2.55 2.3226 | 2.2 2.6 3.5 | 2.3 2.7 
Bd a. 3.0 2.8 2.5 5:72.95 [2.6] ‘456 10. 05 3.7 2.3 2.7 
Bact [301 28 p> aa Zo 26 gst go lids wes 27 
AE ST AS 2.95 | 2.8 2.45 2.2 25 (7.2.85 2.8 3.3 3.8 2.7 
Besser oN | 2.05 {2.80.45 2:9 2.4 | 2. 62 2.9 3.0 3.6 7 

| 
Go. 295) 2.8 2.45 2.2 2.5. 1-22.35 3.0 5.95 2.9 2.7 

REE A [2.095 2.8 2.45] :2.2 2.5 2.3 2.9 4.0 2.7 2.7 
Sinn in ame lias 2.45 92:2 2.5 23 %7 3.55 2.7 2.9 
Yasmine 20 LE 2.8 2451 32 sali ous] as 32.01.26 2.6 

Wail ol ho 29-1198 2.451 a3 (94 2.1 3.76.) 50) 26 2.45
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Daily gage height, in feet, of Purgatory River near Alfalfa, Colo., for 1906—Continued. 

  

  

  

| ! | | ! 
Day. i. Jan. | Feb. | Mar. Apr. May. [| June. | July. | Aug. | Sept. | Oct. 

| | | 

Ho isans [ {2.0 +28 2.6 sa fond logr lam] 41 25 | 2.4 
rsh 29°50: 2,8 2/550 2.2 2.35 448) 28| 38 | 24 | 24 
Boo iv Saban bs tl vod | 2.351 3.5 | 2751 8.6. 2.35. 2.35 
ro 2.350 53.151 529 23 tml grt ast aa", 
5 aan 2.35| 305] 28 2.25| 2.4 | 3.6 6.84 502.3 023 

WB, sia 2951229 {27 22: 230 ae ba 83 20823 oe 
Ta, 3.35 2.9 | 26 2.2 29 {5.55532 28 ay Tad 
esiiil ni Lesa uaysl, 25 22 25026 ae 28 30 | Tos 

10 a nn [33 vr97 1 24 25-1:250} 325) .495) 3.65 275 23 
2080, alo di 5.84303 1 95 28-1 23 Fo apt aribiosa {2551 03 

Pl anna 3851 8.0 1255 3.3 3.3 2:8 $313 ey 0a 
ODT ae 3.35] 21 | 25 3555 30.) 27 | 7:2. 02.8 £ 235th 06s 
By Ie en SA 0a hes 3.321530 6.1 TX 07 eat aes 
DA SSR 36 | 295 25 |. 318 28 3.5 8236 3.46 | 32 2.75 
OBI le 3.8 2.85.0 0.4 2.821 2.5 3.1 63 | 28 | 286 | 2.95 

59 | 27 I BT 2.4 2 35:98 4,3 | 2.8 | 27 | 2.8 
4.2 | 2.6 2.45 2.8 2.5 2.75. + 4.1 Z5 aa] 27% 
4.0 [526i ne amo 2.65) 400 24} 3.15 | 2.6 
2095.0 ona 2.352851 0.4 2.6 Sa 2.85 | 2.55 
86-40 2.3 27 2.3 2.6 36103 2.875LY So 45 
335 il ALCP 940 oh ee ok 255.2 arin 2.4     
  | 

NOTE. This s station transferred to Trinidad on November 1 for the Wintei months. 

Daily discharge, in second-feel, of Purgatory River near Alfalfa, Colo., for 1906. 

  

      

              

Day. Jan. | Feb. | Mar. | Apr. | May. Day... | Jan. | Feb. | Mar. | Apr. | May. 

: Aen hale vee ! be ee 

Tota 13 13 | Gore | Sif ani | 2 | 20 01.6 4 
SE ah 13 7 | 5 L4 fas. cnn Veh le nl 7-51.60 5 
Se od Elna 13 7 | a Hag. ca (snsa7 ds vy 41 13 
4 ea 12 Tradl Shae. oi | inky 13% 5 
an A 12 9 | 4550 SER sho o2rdso 3a 7 73 70 

Gone ivion 12 9 Sq Tea [anf ia] 7 | 101 44 
Foden, 12 9 61 Timea oe 24 lie tiin 44 
Sl 10 9 6] 01 Fon sn 2 4 30] 71 60 29 
Os coin iarss 10 9 611 Glos nn 56 20 | 4! 29 16 

Wii ia 10 9 aha O20 62 10 3.400 11 
aes 10 | 9 105 1 RL ran 81 | 7 6] 2 7 
i 10 11 | 9:51 Balaos Juleion ol 68 7 4 24 | 7 

Vo. oot. 10 32 | 9} Sloe a5i. LA 31.29 11 
I en 0] mia 2 ddI facial bn 7 
50. 20 SRifeng Foy Sf ll 80) Sk olson 4 
Wo ran 0| 20 | 14] Lo SH : I | | 

| 
  

NoTEe.—These discharges were obtained by the indirect method for shifting channels. 

Rating table for Purgatory River near Alfalfa, Colo., from June 1 to October 31, 1906. 

  

  

  

    

Gage | Dis: Gage Dis- || Gage | Dis- || Gage '| Dis | 
height. | charge. || height. | charge. | height. | charge. | height. charge. | 

ly Seal. Te, Sec.-ft. I Feet. | Sect. | Feet. | Sect. | 
li 3) 76 4.50 208 I. 6.40 695 

2.20 5 3. 40 85 4.60 | 22 | 6.60 | 778 
2.30 8 3.50 9% || 4.70 237 | 6.80 | 865 | 
2.40 12 3. 60 105 | 4.80 | 253° || 7.00 | 955 | 
2.50 17 3.70 15 | 4.90 TLE 7.90 1,045 
2.60 23 3.80 126 5.00 | 200 | 7.40 | 1,145 | 
2.70 30 3.90 137 | 5.20 331 | © 7.60 1,250 | 
2.80 37 4.00 148 5.40 377 470 een 
2.00 y ip 159 | 5 427 | 8.00 | 1,480 | 

A p 171 5. 483 | 9.00 2,140 
3.10 60 4.30 183 || 6.00 545 | 10.00 2,900 
3.20 68 4.40 195 | 6.20 | 618 || 11.00 3, 780       

NorEe.—The above Table is based on 4 discharge 1 measurements made during June to Ochohor , 1906, 
and high-water measurements of 1905. It is not well defined.
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Monthly discharge of Purgatory River near Alfalfa, Colo., for 1906. 

Discharge in second-feet. 

  

  

  

  

Month. | | 1 ose i 
Maximum. Minimum. | Moan, |: 2Cre-tect 

JAY tr A 1 81 | 10 | 28. 6 | 1,760 
BOB LASTY ot SRE Bs a ee | 45 | 7] 16.7 928 
Arch... a en Si er a | 23 | 2 | 6.90 424 
ADT a LE a 101 1 17.6 1,050 
May 70 3 12.8 787 
Te 581 51.18 4,550 
TR | 2,940 23 | 431 26, 500 
A OEASE Se Ra Ae a Ty as 529 | 8 | 89. 4 5,500 
September... oo na Ste sR Ee, 230 | 2] 145.6 2,710 
a SS 48 | Soy 1,360 

The period... ror di nibs wn nasa eo ras ut va a i 45,600 

  

Note.—Values are rated as approximate, owing to shifting conditions of flow. 

CIMARRON RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Cimarron River rises in the Raton Mountain Range in Colfax 
County, N. Mex., at an elevation of nearly 7,000 feet, and flows east- 
ward across Beaver County, in Oklahoma, then across the southwest 
corner of Kansas, entering Oklahoma again in Woodward County 
and following a southeasterly course to its junction with Arkansas 
River at the Indian Territory line. The basin lies between those of 
Arkansas and North Canadian rivers, and is within the arid belt. 
From west to east it 1s 100 miles from the source to the gaging station 
at Garrett, Okla., and 450 miles to its mouth; its extreme width is 
not more than 50 miles; its area 1s 5,200 square miles. 

CIMARRON RIVER NEAR GARRETT, OKLA. 

This station was established May 8, 1905. It is located at Strong’s 
ranch, about 3 miles west of Garrett, Okla., 20 miles east of Kenton, 
and 50 miles by stage from Clayton, N. Mex., the nearest railroad 
station. The station is below the mouth of North Carriso and South 
Carriso creeks and 1 mile below the site of the proposed dam for a 
storage reservoir. The conditions and the bench marks are described 
in Water-Supply Paper No. 173, page 46.



CIMARRON RIVER DRAINAGE BASIN. 

Discharge measurements of Cimarron River near Garrett, Okla., in 1906. 

  

37 

fis | Area of | Gage Dis- 
Date. | Ilydrographer. | Ww hf section. height. | charge. 

| | Feet. | Sq.ft. Feet. | Secft. 
Aprib 2... io. EB. Patterson io ood nn a i se lend | 14 | 10 0.83 15 
Apria dE QO ch or Ra Rt frais 9 18 13 
April 22; coon On EN TE a Se aan | 12 | 8 .69 10 
Aprib23. ani QO as a er Fee | 12 7 64 8 
May 2b, ool AO, a a 5: 1.8 | 37 .8 
June... ool BE RTE ea a | 11 4.5 41 2.6 
June 24.00... bo QO. es a LN REA St 0 104 5713 | 8.20 1, 960 
June 2s. ...... boss QOL on EE A SS 74 02 5.05 728 
June 25... Thay AO. TE NR A 76 328 5.50 870 
June 25. iu fons QO. a AR RR SE EE 99 £01 6.2 1,110 
June 25... foto QO. bh IE A A I ans 77 347 6. 00 974 
Jane: 25: Lon Ly RR AC SE pee Ra ae SE ra SR el 74 281 4.20 42 
June 20; ooo nde cos QO i EE Ee i TR 74 268 4.10 509 
June 26. lke QO rl a a ERE NS 75 295 4.65 622 
June 26.05. 5k evil dO. aa rr ree 7 325 5.07 752 
June 26..:.2.... boo QO I Fre ead a ae 75 292 4.40 580 
June 27. ders REA | 65] 156 1.87 109 
June 27... 5.0 be QOL i rE a Tt eT Rs 65 160 1.75 99 
Auguscis...... JM. Giles. i. 3 i a LL RE va 12 7 . 60 7 
August 19 AO 12 7 .62 8 
October25. 0. 1. Wma A. Lamb i rr i Sha hi, 22 23 | 1.02 32 

| 1     
  

Daily gage height, in feet, of Cimarron River near Garrett, Okla., for 1906. 

  

                      
  

| } | 

Day. Jan. | Feb. | Mar. | Apr. '| May. | June. | July. | Aug. | Sept. | Oct | Nov Dec 
| | | for33 : 

Yall a0 aE 0.85 0.85 | 0.5 | 0.4 0.55 | 0.4 0.9 0.85 | 0. 9 | 1.4 1.0 1.0 
ie seen key .85 .85 +5 4 +55 .4 .9 1.65 -851 1.5 1.0 1.0 
Sen ss .8 .85 Bil 4 +5 5.6 2.7242 +9 1.0 1.0 1.0 

I RR .8 5 <5 +45 > 3.7 1.4 1.1 .9 1-0 1.0 1.0 
Bo diag ries .8 65 45 .4 "D 1.2 11 1.0 1.0 95 {41.0 1.0 

Bi Lbs iat .8 B55 LE e8 .4 .451° 1.0 1.0 .9 .9 .9 1.0 1.0 
Fossa es din .8 .6 .45 .4 . 45 .8 .9 .85 .85 901.0 .95 
Soran 3 26h db .4 .45 .75 .9 5 .8 .9 1.0 .95 
Orrin 3 “Boy ed .4 .4 7 2. 65 85 17 .9 1.0 .95 

Yi TE .8 «051d .4 od B50 12.68 1% 1.2 7 1.0 1.0 .95 
| % 

MLL ci iinidas .85 65 | .45 4 4 .6 1.78 21; br 95 | 1.0 .95 
RAT A .9 Toi n4s 35 .4 .6 1-0 HD 27 .95 .95 .95 
Asi aia }-55 95 75 .45 35 .4 .6 1.0 od . 65 .95 .95 .95 
14. inition; | 1.0 75 .6 35 .4 .6 1:0 7 7-58 1.0 .95 .95 

Bs en a edn (21.0 75 +55 35 .4 55.13.52 6518.2 1.0 .95 .95 
‘ 

16; cs 0 .95 50:6 . 35 .4 55 | 4.0 1.6 3-5 1.0 .95 .95 
Yann .95 75 . 65 .35 .35 3571 AEF .9 2:5 1.0 .95 .9 
AS el na .95 75 | 65 .35 .35 55.1 1.6 85 1.1.5 1.0 .9 .9 
10 ae .95 754 6513.3 . 35 5 1:7 <6 1.4 1.0 +9 .9 
20. rd .95 7 | 6 .9 :35 45] 10 Gl LIE 10 .9 .9 

2. a aE .9 oT 6 .85 .35 45 | 1.0 851 1.0 1.0 Eg 
rand .85 7x4 6 oT 35 4 295.4: 51.1 2.0 1.0 a) .9 

SAE ha) 5 olor] 6 .65 | 4.5 3.5: 45229 2: 1.4 1.0 He 20 
dry .9 L 4 021d 8.5 +851 1.851 1.0 1.0 1.0 .9 
oh ne an | 9 7 4 B54. 85 =5.95 4-75 {1.0 1.0 1.0 1.5 .9 

On hit F< 85 29 4 =55, +6 4.25 | 3.34 | 7.09 | 2.0 1.0 1.4 .9 
EON, .8 oT 5 25 58°F 1.1 1.6 1.7 fal. 1.0 1.2 .9 

DS ri .85 .6 4 #5 .5 1.35 1.4 1.554: 2.0 1.0 1.15 .9 
00 LBS as i 4 55 45:1 -1.1 15 151.7 1.0 1.1 .9 
BL Seb ae has 85 Leia 4 +55 145 {- 1.0 1.0 2.00015 1.0 1.1 .9 
BL.ii in nih 28a is Piatt res dob ain TERR Lolo | .9 

a Maximum gage height, 12.0 feet. 

2
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Rating table for Cimarron River near Garrett, Okla., for 1906. 

    
| Gage Dis- 

  

Gage Dis- || Gage | Dis- Gage | Dis- 
| height. | charge. height. | charge. || height. | charge. || height. | charge. 

Feet. Sec-ft. | Feet. | Sec~ft. || ' Feet. | Sect. Feet. Sect. 
| 0.30 05 fit 40 ll Tes | 7 105 4.20 524 

.40 2.5 || 1.50 631 << 2.60 211 || 4.40 571 

.50 48 || 1.60 | 0 20] em eel an 

. 60 HAD 1.70 90 || 2.80 2] 245 || 4.80 669 

.70 10.5 | 1.80 | 102 || 2.90 | 262 || 5.00 | 720 

.80 Hoo nen 114 || 3.00 280 || 6.00 | 1,020 

.90 19 | 2.00 126: 3.20 316 || 7.00 1,410 
1.00 24 [| 2.10 | 139 3.40 353 800 -1+-1,910 
1.10 30 2.20 | 152 3.60 | 392 9.00 2,510 
1.20 38 { 2.30 :} 166 | 3.80 434 || 10.00 3,150 
1.30 47 | 240 | 180 4.00 478 |   

  

    
Nore.—The above table is based on discharge measurements made during 1906 and is well defined. 

It has also been applied to 1905 gage heights above 6.0 feet and the monthly discharges as recomputed 
are given below. 

Monthly discharge of Cimarron River near Garrett, Okla., for 1905-6. 

  

  

  

  

  

          

Discharge in second-feet : : 
Month. a Total in 

Maximum.| Minimum. Mean. | 2ere-fect. 

1905. 
Ma T= Re RR RE Sh, 3,380 25 307 15, 200 
JH, i a a SE 2,700 14 144 8,570 
JY i as Ts ER IR I Sosa oe Sra is 159 5 24.5 1,510 
AAS Ea 1,:220 6 142 8,730 
DOD IIRL a hs Sri ah dae sos inn aes et a 810 5 88.1 5,240 
OGEODET rs RR in Tas 14 Z 10.4 640 
November. © oS en se i a ae - 68° 14 19.7 1.170 
Deemer. Rl i Tenia 19 8 15.4 947 

The period... od a ei So Sr es A es on SL CRE a TR 42,000 

1906. 
JENUATY a RN Ss A ss Nr i ee 24 12 17.4 1,070 
BOPP i i A ENG So Le TE TR re SE EI 16 15 10.9 605 
Mazel. rs a JT En SS FE 9 2.5 5.0 307 
ADT es Te Td Si a a SN ey RT 344 1.5 16.0 952 
MOY. hr RN En STS Ser ae 595 EO) 23.7 1, 460 
Jone, nS EE Es re SN 2,210 2.5 191 11, 400 
JOY. oA rn So I RR re 656 16 113 6,950 
AUEust. ns Ra 1,460 |* 7.5 85.7 5,270 
September 2,030 9 226 13, 400 
OCBODRE . ov oy a A RS a 68 19 25.6 1,570 
November... .. oi vi as Tn ena ea ay 68 19 26.4 1,570 
DeCeMBeY a EE RIS EE RII, 24 19 20.9 %. 

he year. i. rad fd ra dn a de 2,210 1.5 63.5 45,800 
|   

NotTe.—The above values for 1905 supersede those given in Water-Supply Paper No. 173. They are 
more ac:urate owing to the availability of new data since the first publication in the 1905 report. 
Values for 1905 and 1906 are rated as excellent. 

MISCELLANEOUS MEASUREMENTS IN CIMARRON RIVER DRAINAGE 

BASIN. 

Miscellaneous measurements made on Cimarron River by J. M. Giles in 1906. 

  

      

  

Date. | Stream. Locality. Width. Atay of hott a | 3 : : 
HE BIE eel | Ti 

| vet. | Sq. ft. Feet. Sec.-ft. 
Jaly-20... 50. Cimarron River | 82 2.00 263 
Augast148 Lf. 0 dot ol ts eee as d | { 23 1.12 27 
August 15..... | ri dour rs bras +21 1.10_ 22 
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CANADIAN RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

Canadian River rises in the mountains of Colfax County, N. Mex., 
flows southward across Mora and San Miguel counties, then turns 
east and flows across northern Texas, Oklahoma, and Indian Terri- 
tory, uniting with Arkansas River about 80 miles above Fort Smith, 
Ark. 

The drainage area is wooded in the upper portion and in Indian 
Territory, but consists of dry plains in Texas and Oklahoma. There 
are few tributaries, Ute Creek and Mora and Sapello rivers in New 
Mexico being the principal ones. The run-off is very uncertain, vary- 
ing from extreme floods to practically nothing in a dry season. 

CANADIAN RIVER AT CALVIN, IND. T. 

This station was established in 1904 by the United States Weather 
Bureau. It 1s located at the railroad bridge about one-fourth mile 
west of Calvin, Ind. T. The conditions and the bench marks are 
described in Water-Supply Paper No. 173, page 58, where are given 
also references to publications that contain data for previous years. 

Discharge measurements of Canadian River at Calvin, Ind. T., in 1906. 

  

Hydrographer. Width. Area of | Gage |. Dis 

  

  

        

Date. section. | height. charge. 

Feet. | Sq.ft. | Feet. | Sect. 
oi Ee Se a ae ae 240 | 281 | 3.20 678 

Ry ong Ee re abide SO Xn 207 286 3.02 | 309 
wn ei ale Se Re a ew A A a 370 444 3.40 | 636 

eT eal be Ta Se a SI 95 112 2.80 | 200 
ET i Tr dw A Ts 160 | 153 2.56 | 233 

A aut Fi a ie wi ens 540 614 3.68 1,640 
a aie ats ty Sethe SOB SL Ea 560 1,090 4. 80 3,810 

a TR ER RC es YS 267 | 245 3.13 357 
ni RR hn hy ors Aa eS a 115 | 93 2.90 94 

an AR 1,260 4.35 3,750 
aE BE Re ae Se 563 | 1,340 4.38 4,010 

rr A A aes aL 700 | 2,120. 5.70 10, 200 
a EN 658 1,840 5.28 6, 560 
PARES SES AN I HO SIS SO 715 | 2,500 5.80 14, 400 

Angastlo.. oi do... Citas aed IY le bah Cada ty 420 | 1,230 | 3.55 4,240 
August 26... JM Glew ny Sen LE 655 | 1,620 3.90 6, 000 
August 26... Wm A Lomb. os caren ion RRR 675 | 1,810 3.95 6, 240 
September LL Ae RnR or 635 | 1,840 3.58 6,110 
October ls, ....l...o Qo. EE NNN 341 | 480 2.52 1,110 
November 8....|..... AO La or Coes Es as 217 | 245 2.30 300 
December 28.. il. LA i Ri sine eas eS 230 | 306 2.90 724 
August 26a... Giles: and Lamb. >i ior a anes nd 825 | 14,600 21.00 128, 000 

  

a Computed from a slope measurement made using Kutter’s formula.
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Daily gage height, in feet, of Canadian River at Calvin, Ind. T'., for 1906. 

    
  

Mar. 

      
  

    

1 1 

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

    

  

  

Oct. | Nov. | Dec. 

  

  

  

  
  

  

Day. | Jan. | Feb. Apr. | May. 

Jigs | | | g 
Lia ro SOL Zot 3p aor wel 7501 3.4 44500 202639 
ie iii Srtiizst- ani ant -30b Sef ela sof 23 254 3s 
Slr re 56 | 28 Len 30288 08.7 32710 9 2.2 2.4 3.5 
Arr $21 2713.2 SI ATL 0.7 3115379028 2.3 2.4 4.1 
Boole Sty 55 Blige as 2h a3 wn 30 a3 pel a1 24d 

| 1 | 

Buh iin [oasis 2s tase nol aol asl sol 30 37 20] ‘2.3144 
Jeri | sig ashogyt 47-31 asl gel ol asl Sef 22 ae 
Soar ai LP toa genni rl ma rt tet nals i209 ana ue Bley 
Oana S04 anlage aba bra al cara ong ang lien 9g iss 

0: aT Splat Gaal oe la aloes al asl 20 22 3 

Tish aalihng, Sle RTL AS Bet ago igre de] 28 Lol 235 
2 aps Se 3.0 27}1:2.8 3:51..2.8% 3.317 4.1 4.511%. 1.8 2.1 3.3 
Bill iin 0S 0l asl dear ea toa el sera 21) 2) 3a 
doer ots 3.2 3.0 2.7 S.0  9y 3.1 4.5 5.9 5.0 2.1 2.2 3.0 
15d Ta 3.2 2.9 2.7 3.3 ::2%6 3.3 4.5 4.5 4.5 2.4 2.2 3.1 

A020 Ss Bel 2.9 2.6 3.1 3.0 3.8 4.6 4.1 4.1 2.8 2.2 3.0 
Nn ie TR 3.1 2.9 2.4 3.0 3.5 3.4 3.8 3.7 4.4 2.7 2.1 3.0 
1}, CREE Sa 3.7 2.9 2.8 2.9 3.0 3.8 3.8 3.4 4.2 2.5 2.1 3.0 
19: cnt, 3.5 3.4 3.0 3.0 2.9 3.6 4.5 3.6 4.0 3.4 2.1 2.9 
202 i ed 3.5 3.7 2.8 3.1 2.8 3.5 | 4.6 3.4 3.9 3.1 2.1 3.3 

| 

Pl. niianidn 3.2 3.2 2.8 3.1 2.8 3-41 4:5 3.1 3.6 2.8 2.1 3.1 
DD a 3.2 3.0 2.8 3.3 2.8 3.3 4.1 3.0 3.3 2.8 2.2 3.0 
23 ends 2.9 3-0 2.8 3-1 3.2 3.2.1 3.8 2.9 3.0 2.5 2.2 2.9 
2A rs ay 2.8 2.9 2:0 2.8 3.9 3-14 5.4 3.2 2.9 2.3 2.2 2.9 

Dans nts pm Eas 3.0 3.6 3.0 25 3.3 3:13: 5.0 32 2.9 2.2 2.2 2.8 

Pi aE RE, 3.2 3.4 | 33 2.5 3.1 37 35 3.9 2.7 2.2 2.2 2.8 
Oo md ny 3.0 3.4 3.5 2.5 40. 3.0 43 3.8 29 2.1 2.3 3.1 
O28. sue 3.0 3.2 3-5 2.3 3.3 3-01 4.0 3.4 2.6 2.2 2.5 3.0 
2 Tr St son 3.6 2.3 3.8 3.0.4 .45 3.0 2.3 2.4 2.6 3.0 
Db ley Delfi [n3%7 4.8 3-7 3.8 5.9 2.9 2.3 2.6 2.7 3.0 
BE CaS 2.9% nl [ogg rs, SoZ ve 53.1 Sule finer, 2.40.00 2.9 

| | 

Daily discharge, in second-feet, of Canadian River at Calvin, Ind. T., for 1906. 

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

BLE | 275 | 175 | 510 | 390 | 3,500 | 4,950 | 1,000 | 2,975 | 2,250 [100 | 460 | 2,450 
ie SE | 460°] 100 | 1,200 | 200 | 1,940 | 1,360 | 1,000 | 2.750 | 2,250 | 400 | 400 | 1,600 
Si 1,590 | 100 | 1,000 | 390 | 3,210 | 1,550 | 670 | 2,140 | 1,980 | 250 | 340 | 1,600 
Aor Tibial 1,80 | 75 670 510 | 2,330 [21,700 510 | 1,940 | 1,710 400 | 340 | 2,000 
Ban 1,340 | 450 | 390 | 8,200 | 1,550 | 6,700 | 390 | 2.750 | 1,280 | 200 | 340 | 3,950 

Ban i] 880 | 100 | 390 | 4,950 | 675 | 4,140 | 390 | 1,940 | 4,950 | 100 | 300 | 3,950 
demi nro 880 | 100 500 | 3,800 360 | 3,500 275 | 65,700 | 1,700 100 | 240 | 1,800 
Se aa 600 | 75| 280 [3,800 | 360 [2,980 | 275 (32,600 | 1,980 | 100 | 240 | 975 
ei 475 | 100 280 | 2,960 660 | 2,550 275 | 22,800 | 1,980 100 |- 240 | 1,600 
Wailea | 600 | 75| 2802140 | 390 | 1,740 | 275 | 12,500 | 1,700 | 100 | 240 | 1,600 

Mss hoa 475 75 200 | 1,360 275 | 1,550 275 | 8,820 | 1,700 50 | 240 | 1,600 
ND a 275 75 200 | 1,200 200 830 | 2,330 | 8,410 | 47,800 25 | 200 | 1,270 
Wi | 275! 300] 200! 2140 | 130! 500 | 1,350 | 13,500 | 22,800 | 175 | 200 | 975 

| 6 : : 3,210 | 14,900 | 11,500 | 175 | 240 | 850 
3,210 | 8,400 | 9,400 | 350 | 240 | 975 

| 3,500 | 6,800 | 7,870 ( 625 | 240 | 975 
| 740 | 5,000 | 9,000 | 540 | 200 | 850 

1,740 | 3,600 | 8,250 | 400 | 200 | 850 
3,210 | 4,500 | 7,500 | 1,240 | 200 | 730 
3,500 | 3,600 | 7,120 | 900 | 200 | 1,280 

3,210 | 2,570 | 6,100 | 625 | 200| 975 
2,340 | 2,250 | 5,100 | 625 | 240 | 850 
1,740 | 1,990 | 3,500 400 | 240 740 
7,400 | 2,900 | 3,000 340 | 240 740 
4,050 | 2,900 2,000 | 250 | 240 | 630 

8,250 | 6,000 | 1,900 | 250 | 240 | 630 
6,650 | 5,700 | 2,800 | 200 | 300 | 975 
3,500 | 3,600 | 1,460 | 240 | 400 | 850 
3,210 | 2,250 | 5H 340 | 470 850 

12,5 1,990 500 | 470 | 530 | 850 
5.4501: 2,570.) Lo. 340.10 740                 

  

Nore.—These discharges were obtained by the indirect method for shifting channels.
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Monthly discharge of Canadian River at Calvin, Ind. T., for 1906. 

    

      

Discharge in second-feet. £2 
Morth: A RE SN a eS I'otal'in 

Maximum. | | Minimum. m. | Moan. | cre-feet. 

| 

JOMTY a rd Ss Fey | 1,830 | 100 669 41,100 
Bea A de a en | 870 75 | 294 16, 300 
Marah. oe ET A IN 1,650 |. 30 | 534 32, 800 
APTI Ce Sa TL RS SS 8, 200 25 1,420 84, 500 
May. a eS TR SEN 3, 500 90 | 948 58, 300 
JUNO. oe PE a Re AR ar Tat 21,700 390 2,310 137, 000 
JOY od SE ae aT EN SIE 12, 500 275 2, 850 175, 000 
AMER rn Sa pT Ve Sate ee a 65,700 1,940 8, 400 516, 000 
SOPteMEL ob i sh a ee aL ea rag 47,800 500 | 6, 080 362, 000 
OCEODRY ss LT re a Re FAS Tn Sr 1,240 25 336 20, 700 
NOVEL: oh vr ous oa AE A i rh ae ae 530 200 280 16, 700 
December. ........1 A a a i SE TS 3,950 630 1,350 83, 000 

TRE FORT 8 ss rte dT be Bh Te] 65,700 | 25 | 2,130 | 1,540,000 

MORA RIVER AND CANAL AT LA CUEVA, N. MEX. 

This station was established August 25, 1903, by M. C. Hinder- 
lider. It is located at the wagon bridge at the village of Lia Cueva, 
N. Mex., in the Mora land grant, 26 miles directly north of Las 
Vegas. The bridge to which the gage was attached was carried 
away during the flood of September 29, 1904, but the station was 
reestablished April 29, 1905, at the old section, the bridge having 
been replaced. The conditions at the river station and the bench 
Inarks are described in Water-Supply Paper No. 173, page 60, where 
are given also references to publications that contain data for pre- 
vious years. 
~The conditions at the canal station and the bench mark are 

described in Water-Supply. Paper No. 131, page 163. 

Discharge measurements of Mora River at La Cueva, N. Mex., in 1906. 

  
Width. | Area of | Gage | Dis- 

    

  

Date. Hydrographer. section. ‘height. charge. 
frre 

| Feet. | Sq. ft. Te, Sec.-ft. 
Aprilbl7.c.0 0k BPA berRON sh ve eden Bans 15:24 30 1.27 61 
April 27.....5; Jed. Glens. Fou i Aas e223 37 1. 60 110 

AY Ween E Patterson root i ea, | 2 37 1.55 96 
aly:19... 0.00 aM. Glen a ta sie | 22 24 | 1.30 59 

September: 25 0- Wm. A. anh: i a i a iE bt 16.5 13 | .70 | 11 

  

Daily gage height, in feet, of Mora River at La Cueva, N. Mex., for 1906. 

  

  

  

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

| | 

Tal an ai edn 16: F154 :50.6 134208 1.0 el 0.95 
BAR Led ae ig iz Se, TT 0 
CRASS 1.6 L834. 115 13 HS Oost 0 
dE en Ie ET EY 1.6 7 1.3 1.2 1 .8 1:0 ass 
Bh Xe ae SE 1.65 | 1.6 13 £5] 9 1.2 Losi 74 

Or a RO ee L8 | Ls | 13 | 1.2 | .9 Lge | 1.15 
ed 1.7 164.13 1151 9 Lis 16 oa 
BS aR an 6115 1.7 1.2 | .85 1.05 LOA 1541.8 

aaa 1.6 v.45 0.7 3 .8 50 Lod "12 
We a 1.7 1.6 1.5 LT as 1.0 1.0 1.2     
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Daily gage height, in feet; of Mora River at La Cueva, N. Mex., for 1906—Continued. 

    
          

  

  

    

      

  
  

  

ERED A T TT on 5 | T IPT tm rer ey aT Tad RT TS 

Day. | Apr. | May. June. | July. | Aug. | Sept. | Oct. | Nov. | Dee. 
| | | | | 
| | | 5 a 

Be sr Tras rma eta 1.8 1.5 1.4 1.0 0.851 1.0 | 1.0 13 
rn ocho Fond i13 1.35% 10 EN TRE 1.1 
Ta anne fL2 |-a1s 1.8 3 .9 S10 .95 Tol 
Md oo sna a as | 18 | 1.65 1.7 1.4 oT Air 10 .95 .8 
18 a ie Se ei Lely 1.65 1.5 L3 . 65 3 1.0 .95 8 

AG re TL | 1.4 1.6 1.4 al. 3 . 95 315 1.0 .9 .9 
7 nT | ta tet 16 11 Bly PE 1.0 
48 2 ey PE TS rales 1.6 1.4 1.4 .55 15 | .95 .85 1.0 
Oe Ics iT esa [23.5 1.8 1.2 1.3 .6 15 .9 .8 .9 
PO. in he Eh ay a LL rons) 1.0 1.55 1.0 Tf .9 1.0 

Sad ane of 5 LT LI 1.2 10 oq | 95 | 1.05 .85 
SD a al 418 1. 65 1.1 1.25 .9 ul .95 +9 .9 
Resa {+107 LOS 10 1.25 .9 7 .95 .9 5s 

2 rE nS SAT 1.8 | 1.25 1.2 0 a .85 .9 .8 
Te a SR I 75 1.6 .9 HE .8 +6 TD .85 .8 

2%. IT ER TE RR te er 1.75 1.5 27 1.75 .9 «811.15 .85 | 8 
a ea es RR I [251.65 £5 :¥ 1.2 .8 1.4 12 8 8 

. 1.6 6 1.4 .8 3.20 115+ -S85 1 85 
LY .6 1.4 .8 L1H 9 7 
1.6 .55 1.45 .9 Y.055 1.1 | 8 
Le 1.3 og ee Jo btagt ann | 9 

| | 

a Maximum gage height, 4.4 feet. 

Rating table for Mora River at La Cueva, N. Mex., for 1906. 

Gage Dis- | Gage  Dis- | Gage Div. Gage  Dis- 
height. | charge. | height. | charge. | height. charge. height: charge. 

| mnie Sesssiagond { i 

Feet. Sec.-ft. | Feet. | Sec.t. | Feet. | Sec.-ft. Feet. | Sec.-ft. 
0.55 4 | 0.90 | - 24 1.30 61 1.70 125 

60 6 | Loo 2 | 140 74 L80 | 150 
70 11 I 1.10 40 1.50 89 | 2.30 | 300 
.80 17 I. 1.20 50 1. 60 | 106 | 
  

NorE.—The above table is based on 5 discharge measurements made during 1906 and is well defined. 

Monthly discharge of Mora River at La Cueva, N. Mezx., for 1906. 

  

  

  

; Discharge in second-feet. $ 
Mortih Tan rn 5 pi ae eo Potal in 

> | . | acre-feet. Maximum. Minimum. | Mean. 

Ap Br EE sn er ee 150 | 40 93. 4 3,330 
BY rents ta eR TE RR | 150 | 89 117 7,190 

JUNIE. Jo rs a rE I LR I BA SS 150 4 71.6 4,260 
Tuly a RE SER a ed 125 6 65. 4 4,020 
ANUS i rh re Re Rr a se St A 68 4 15:30. 2 1, 860 
September. i re an ae 74 2.0 22.2 1,320 
QOL ODRT i oo Te A a a re a 50 17 34.5 2.120 
November. ......... 0 a sem ri si tts n a KU 45 17 28. 4 1, 690 
DD ECEIIDIAY viv i 2 Sh a as Ra AS tra dh Res ae 300 11 39. 4 2, 420 

THE PRrIOd nbs ssh s oad ado dah | Se | dae | an 28,200   
Note.—Values are rated as follows: April to July, excellent; August to December, good. 

Discharge measurements of Mora canal at La. Cueva, N. Mex., in 1906. 

  

Gage | Dis- 

    

  

5 i Tora : 1 
Date. .  Hydrographer. Width. | section. height. | charge. 

Feet. Sq. ft. | Feet. | Sec.~ft. 
April 27....5., JOM Blots sR nd 8.5 9.2 1.20 14 
May 25......... BE Patterson. i ir i er as |-8 9.2 1.15 14 
September 26... Wm. A Lamb. . iit edaneers | 6.5 6.4 .93 5.0 
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Daily gage height, in feel, of Mora canal at La Cueva, N. 

  

  

Day Apr. May June. 

2 1.4 
1:1 1.3 
1 11 

L157 1.2 
2 1.2 

951 1.35 
1.2 1.3 
1.3 1.2 
L151 
1.2 1.25 

Wiens eri fon 127 
12 fn 1.3 1.35 
13 a 1.1 1.3 1.25 
1 reas b=11 1.1 2 
15. nr L-1.2 1.150 1.35 

6 eth oe ER 1:1 12 
Ve i129 2 1.4 
8 Tt {12 i 1.9 
105 aA ei ay ee 3 1.2 
OS nian ook tag ate oh 1.4 12 

man Raf Al 1.3 1.25 
02h hl re ah Rn id in ya is 1.2 1.3 
Oe ne 1.0 1.3 
ON Ea aN ST for 1.3 1.3 
Of Aon Ne a i ay foal 1.2 13 

Oe Rr SN a ed | SL NE 12 1.4 
OF an ES py fas 88 1.85 1.3 
Dg eR alos 16s a 
OOE Arne ee rN 151.0 1d 1.0 
Br i SS aR 13 1.4 .9 
Sl a eh As | Taal.     
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Mex. for 1906. 

foo SE 
Sept. | Oct. | Nov Dec 

LE a 
CO 
Ls 0a er 
a sel OE 
Silo Sn En 

Shera lo thai: 
iT 
Sif ee 
.6 I a 
4 onda lea 

erste gee xo het 
S| Ea J 

She Gal Re 
10s 
10 lag IEEE 

tr] ME foto 
Tol nip 
Talia ve cis br 
LEA 
asl rsa a 

1.0 
.6 
9 
.8 

1.0 

1.0 
3 
.9 
2 

  

  

Nore —~Water was turned out on the days when the gage was not read. 

Rating table for Mora canal at La Cueva, N. Wow; Jor 1906. 

  

  

    

  

    

Gage | Dis- || Gage | Dis- | Gage | Dis- 1 Gage Dis 
height. | charge. I height. | charge. Ee! height. | charge. al hegr charge. | 

i 1 | 

Feet. | Sect. Feet. | Sec. 7 | Feet. | Sec.ft. Feet. Sect. | 
0.20 0.4 0. 60 1.00 6. 4 1. 40 27 | 

.20 Bol Tred 2 1.10 9.8 | 

. 40 1.0 || ‘80 | 3.5 1.20 5 | 
50 Taf | a 2a | | 

} | | | 
  

NOTE. The above table is based on 3 discharge measurements made during 1906 and 
defined. 

is not well 

Monthly discharge of Mora canal at La Cueva, N. Mez., for 1906. 

  

  

  

  

    

  

Discharge in n second-feet. =] Total in 

Month | | acre-feet. Maximum. Minimum. | Mean. 

oe OAaYS) uns conan tt EL Nr en 21 4.0 | 11.6 207 
Ee EE i ER ey a NA te Os a 27 5.5 15.5 953 

n — Sn Ed dt a Ee Sg BS Te 27 4.6 18.2 1,080 
July (14 days) PE a | 18 2.6 8.0 222 
AGES TR a a ray ETE 15 2.3, 7.6 467 
Septentier (BAays) os RIE 15 4 | 5.5 305 
OCEONEE (IZ ARS) +. 2 coins ss Saarinen sawn adi as | 15 | .4 4.2 100 
Decornbor (0 days). rn sr i a AR ras 6. 4 2.0 4.5 80 

THe POrioR ives osiivssinss a, oo a | Sisaniasandy reenens | 3,420 

NoTE.— Values are rated as approximate.
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SAPELLO RIVER AT LOS ALAMOS, N. MEX. 

This station was established August 22, 1903, for the purpose of 
determining the amount of water available for diversion into the San 
Guijuela reservoir for the Las Vegas project. It is located at a ford 
crossing Sapello River at a point about one-fourth mile due north 
from Los Alamos, N. Mex., which is about 13 miles north of Las 
Vegas. The conditions at the station and the bench marks are 
described in Water-Supply Paper No. 173, page 63, where are given 
also references to publications that contain data for previous vears. 

Discharge measurements of Sapello River at Los Alamos, N. Mex., in 1906. 

Width. | | | Area of T Gago Dis- 

      

    

  

Dae. | Hydrographer. | section. | height. | charge. 

| | Feet. Sq. ft. Fee. Sec.-ft. 
Mareh 15...» JM Ges. ar A en SR Re 12 gn 0.83 17 
April16.. 7... EB. Patterson... ii. or Lp an ina na 32 | 2g 1.35 60 
Aprilay Lie do, ur re aE ER a RE A 54 | 32 1.40 60 
April 27... JMG ess ro Lo A eal 54 | 33 1.40 71 
May 25........5 Patterson si fish Rh Sea a 28 22 . 60 41 
Yay | M, Giles.....oLL0 Ie] 40 21 
Julye20: 0 dos ia Ter a a 28 | 19 #55 20 
Aagust 16...... [os 0 oe SR pati oR wn RIEL Hae a TE 20 | 8  a=—1.05 5 

$| 24 = 20 2.1 September 25. «0: Wenn Anam, Sor fo Jie so am Badin. Soin 

  

Daily gage height, in feet, of Sapello River at Los Alamos, N. Mex. for 1906. 

  

    

    
  

  

      

Day. | Jan. | Feb. var Apr. | May. y foush EB July. i. [4 Aug. | Sept. | o Oct. | Nov. | Dec. 

Vp hrs I 0.50 | 0.90 | 0.70 | 1.15 4 Last olmnn te 0.25 SL 10 |—0.15 | 0.28 | 0.22 
SES [.60 | .90 70:4: 1.15:[ =X 40:1-1.15:| ~0.10 .25 |— .10 — .15 32 .92 
Be bn on | 65 . 80 70 1 - 1.20} +1. 50 .90 15 25 40-12 2 1.00 
Aad AE Te a 70 . 80 70] 1.151: 1.45 .85 . 10 .30 | .40 |— .08 2843 
Bear arian | 85 . 80 70-1 1.15 | 1.55 “75 15 | . 30 | .25 1— .05 22 | 2.65 

GO. ediiiiii on fi 05 . 80 70 | 1.15 1.40 . 65 .25 .30 .20 — .10 201 -2.30 
Taian ny 1.15 . 80 70 | 2.05 | 1.55 . 60 18: 20 hy 08 12 .28.452.3 
SP AI | 1.351 80 70] 1.2000"). 20° ..65 45 | 20 08 |— .12 28 | 1.45 
Qu. Di 1.25 . 80 701. 1.157 :1.40 +55 20 20 08 + .20 +20. ]°.1:058 

JOC a en | 1.35 . 80 70: 1.15] 1.80 +55 15 15 — .10 12 22 .85 
| 

Mo are vs I 1.40 . 80 70 1.15} 1.65 .55 .10 10 — .10 22 22°} 1.60 
32. ia. | 1.55 . 80 701{:1.15 | 1.2 55 10° 10— . 10 20 .20 &5 
ABP vate le 1.45 . 80 70°F E15] 1154 1.05: 1.00 00 — .10 .20 .22 55 
Yoo om is i128 . 80 80 | 1.15 | 1.05 .90 . 50 00 — .20 .18 18 €2 
IB Rds tar, Be 1.00: 1.80 80 | 1.15 | 95 . 40 .40 |— .10 |— .18 «25 20 | (0 

100. ra iy 1.00 . 85 80 | 1.25 E01 L351 70 | .10— .20 +25 72 
Ll oN rae “1.15 . 80 80 | 1.35 28025 40 |— .10 |— .18 .15 £8 
AG Sn fo [1.15 . 80 80 | 1.3 90 15 20 [+ .10 |— .18 .20 25 72 
JQ eno. onon nl 95 . 80 80 | 1.50 .85] 10 £0 |— .05 |— .22 20+ 20 50 
20 95 . 80 80 | 1.25| 1.05 10 45 |— .10 |— .20 18 20 | 52 

95 . 80 80 | 1.2 85 | 0 .20 |— .10 |— .20 10 .20 | 55 
90 .80 80 | 1.35 «15:10 .30 |— .18 [— .12 10 .20 62 
90 . 80 80 | 1.35 70 |— L104 .20 .28 |— .15 15 .20 48 
90 . 80 80 | 1.20 «75= 10 25 15 |— .20 12 +207] 50 
90 . 80 80 1.20 . 65 " 10 — .10 10 |— .20 .20 .20 | 50 

Men 45| .s0| .o0| 135] .e0|-.10 | 2) w0lv.s| 8] 2] es 
Dlr rah -90 . 80 .90 1.35 60 |— .10 .20 |— .08 275 .18 .26 50 
28nd F200 «80: 1.10 1.40 .55 |— .10 .20 |— .10 a5 20 20148 
ee C00 foro 1.15 1.35 .45 .10 | 1.10 |— .08 20 “255.20 | . 48 

Md se i fo aon orale 1.151 1.35 .55 \— .10 | 45 |— .10 | 02 -25 | 20 75,50 
BL OR S90 13840000 . 55 | mands [e280 0 fe «25 Lois: 45 

| J |       
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UTE CREEK NEAR LOGAN, N. MEX. 

This station was established August 12, 1904, and was discon- 
tinued June 30, 1906. It was located about 7 miles northwest of 
Logan, N. Mex., and about 4 miles above the mouth of Ute Creek, 
near the old Martinez house. The conditions at the station and the 
bench marks are described in Water-Supply Paper No. 173, page 64, 
where are given also references to publications that contain data for 
previous years. 

Discharge measurements of Ute Creek mear Logan, N. Mex., in 1906. 

  

    

  

  

  

i AT ; Area of Gag e Dis- 
Date. | Hydrographer. wan A Section. In height. charge. 

| | | 

| | Feet. | Sq. ia | Fem, Sec.-ft. 
March 12......: DTM. Giles sry i CS hE Rn Peta 0.75 | 0.1 
Aprils... .. Patterson 2 SS oA TE Te es | 1.2 | 0 Fed .02 

jo 3 | | | 

Daily gage height, in feet, of Ute Creek near Logan, N. Mex., for 1906. 

ar. H | | 
Day. Jan. | Feb. Mar. | Apr. | [May June. '| Day. Jan. Feb. Mar. Apr. | May. | June. 

Tenis 0.91 0.9]: 08041 0.8 0.817. ....0.00.; 1.2| 0.9] 0.5] 0.608 0.6 
i mh SRL ade a ol SOURIS Cl 1.1 9 .H «B=. 6 0 
Fada eeta Jiang .9 Bok SO ARG a 1.1 9 “5 1.4 .6 vil 
deine Loin bog anig bor dbo g bop nl ofil iia, LOE LR a 6 
5 ios EE AU Sr ON AE i Lol graf dale {ie 
Bi i LO eel rae ag ge a i, LO fog ca Land 8 

il ens 1.0 .9 +5 2S .6 14 | 23 rE ae og .8 .5 10:02. +0 
Sra TOS Oat .8 .6 9024 Bis a ee +9 .8 .H 1.0:11.9 0 
Qian 1.0 9 er .6 SBA 28 lt A S .o «3171.0 .6 
0... brah aan onh oad sein allan 0 soe Sel en gal nega sy “0 
Louis pin {a1:T +9 5 +0 0 SW DT ei <9 .8 .5 Sil vY <0 
12. nna a aa faa re Slag ofa aa air .6 
Ba tab Lil abelabirylids | Bee oll as te biog 
We ae 1.2.1 °1:0 oT Ta Ed VR LOR 7 30. nib SDH 4 Bago +0 
Wei LALO an a en 3 la, Sh wl Sele 
Wo ata La al 5 le) 0 6 | 

| I |               
  

NoTe.—Owing to the fragmentary discharge data, daily discharges have not been computed. The 
creek was probably dry on days when the gage height was less than 0.6 foot. 

NORTH FORK OF CANADIAN RIVER NEAR WOODWARD, OKLA. 

This station was established September 13, 1903, and was discon- 
tinued June 30, 1906. It was located 7 miles east of Woodward, at 
the railroad bridge. The conditions at the station and the bench 
marks are described in Water-Supply Paper No. 173, page 67, where 

~ are given also references to publications that contain data for previous 
years. 

Discharge measurements of North Fork o bof Canadian River near Woodward, Qkla., in 1906. 
  

Area of Gage Dis- 
Date. Hydrographer. was, Soerion height. | charge. 

| Feet. | Sq. ft. Feet. | Sec.ft. 
7 89 0 | February 16... Bo Patterson... . Soi snide sy, 1] 2.6 104 

Mazrchi3.......}.... QO a ES 64 | 44 2.50 53 
March 26... -.; TM GHes oe a ES SE SE eld 152 158 2.75 210 
Aprils. .o.5 wale QO rR A a 141 | 134 2.85 181 
April 26... 0, BoPatterson: or oi ne aa ed a 324 102 2.65 | 147 
May 30.5.0 wo FM GTS. oo Ee eR an ea i | 72 | 111 2.65 155 

2.50 108 June2t....... Li... QO ir iii ree de | 62 | 81 
| 

  

| | | | {  
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Daily gage height, in feet, of North Fork of Canadian River near Woodward, Okla., for 

  

      

1906. ; 

ok [14 : a TE | Fo 
Day. Jan. | Feb. | Mar. | Apr. | May. | June. Day. Jan. | Feb. | Mar. | Apr. | May.” June. 

| 
7 dq gy Ee RIE Te co ae 

Lidsiaed an 2.6 2.6 2.7] 2.8) 2.8 2.6 | WW satan 25:0 29F 2.00 2.6 9.50024 
2. rl 2.626 28 a0 aris LL Gl 2.7029) 29(.27] 3.3] 27 
Bahari 27| 261 2.6] 28] 28 2.9 Joan 27] 30}.29) 27} 33] 26 
dons 2726 26 28 f a8 20:20... zriael sid asl nil 2s 
Shor. 2.7] 26} 26. 28 28 2.8 2. nk 2.6 2.91 2.8] 280 8.0 “2.5 
Ola, 2.8 | 2.7) 2.7) 2.8| 27) 28/122... 2.6 2.8! 2.8! 28| 28 25 
Total 27-261 2.6] 28120). 2.60193...... 05k. Tal 2st zal avi zal as 
Broil, 2.7 2.5 | 28 2826] 26 2¢........5. 2.6| 2.8] 28) 27] 29] 25 
DEES. hil 2.7] 241 28 27 26) 2628... 2.728) 28/1 28| 29| 2.6 
10... 2.5 1°25 2829 asl oe llo6. 2.7t28{ 281 27} 3.0] 2.2 
Mia 25). 2,0].28 2725] 265i 27.......c... 2.7| 28] 2s| 26| 29| 32 
12.enes not oe] Tel Sel Taf Ze 26 27 30 25| 28) 27 
Beran h 2.81264 25 27) 2326 20... 26 29) 2.580 27) 27 
Hd ie 2.826 36 20 24 onan nn ite 20L3.0: 2.74 24 
Bn 28 zoel a8i-26f 28) alba .......¢ 2.70 29. Fag.e fe 
10. asain. 2.8]. 26] 2.8{ 26} 25] 27 | |     

| | | | 

Daily discharge, in second-feet, of North Fork of Canadian’ River near Woodward, Okla. 
Jor 1906. 

| 
| 
| 

| I 
Day. Jan. | Feb. | Mar. | Apr. May. June. Day. | Jan. | Feb. 

| | | | * i 

  

Mar. | Apr. May. June. 

    

        

irr gid li mL sos ASE | LRT Same SE ID Se oR Seni te i 2 
| 

Lisa sn rial 871-100 1-116 |=105 | 208: 138 17. 000.0 120 | 209 | 192 | 11% | 106 140 
ones 115 | 100 88 [=195 | 246: 17418: ot 120 | 209 | 192 | 145| 450 175 
Det ar 115 | 100 88:1: 195.(- 2205) 255 {1 09:2io CL: 120 | 250 | 222 | 145 | 450 140 
don aa 115 | 100 88.1: 0180 0g ORR 2D Le 120 | 240 | 314 | 192 | 350 108 
Baton on 115 | 100 S180: 205 C208 HY. rn 92.1..198) 132. 192 |" 300 108 
Gian Jo 120-1 -130:(.-105 180 | 1661 213 4522... cao 92 | 160 | 208 | 192 | 210 108 
Tommi ep A150 200 82 A802 13 Le IBS 28 62 160, 208 | 154 | 253 108 
Sah 115 740-0401 1620 1320 138 24. Lo 92 | 160 208 | 164 | 253 108 
ACR 115 521140: A128 | 1340 IAS HL Dh ot iii 120 | 160 | 230 | 203 | 253 140 

1070. ow 62 Ta 140 | 128 |. 104 4 13S VEO oi Lan 120 | 148! 230 | 164 | 302 400 
Pieced 62 1304 128.1 "138 4 "104 138 HN 27.0%. La 120 | 148 | 230 | 130 | 255 400 
AD sai 87 | 100 730138 104 7 JOH 28, os 92] 116 322 | 100| 213 175 
AF deal 120 | 100 53.1 198: “104.1 140 41: 20. oo 024. rs 54 | 100 | 174 175 
Moston 120 | 100 73 | 107 IS ECIOS 30 si 120: i 200) 2901 174 140 
ee eis 120100: 1 1280 107°] 104 +175 {E31 oi. 120. 1... (“28d 1... ARS os 
Gi. 120 | 100 | 154 | 114 | 104 175 |               
  

~ NoTE.—These discharges were obtained by the indirect method for shifting channels. 

Monthly discharge of North Fork of Canadian River near Woodward, Okla., for 1906. 

  
Discharge in second-feet. 

  

  

  

    

: | | Total in 
Month. | 

’ | Maximum. | Minimum. | Mean. acre-feet. 

January... Lh ann a. a SU ASE ET 120 62 108 6, 640 
TE EY SRS OCR SO A A PR SA SE CO SAE DED | 250 52 133 7,390 

March: a i Ee a Nn 3=2322 53 169 10, 400 
ADH RR A FR er 290 100 158 9, 400 
MAY i ea a i Se A | 450 | 78 200 12, 300 
JUNE, car ara el Se ST Een Ss al Se | 400 108 170 10, 100 

The period....... deat. team ee | cose) Bir Esta vs 56, 200     
  

  
Nore.—Values are rated as fair. 

NORTH FORK OF CANADIAN RIVER NEAR ELRENO, OKLA. 

This station was established October 27, 1902, by W. G. Russell, at 
the highway bridge 2 miles north of Elreno, Okla. The conditions 
at this station and the bench marks are described in Water-Supply
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Paper No. 173, page 69, where are given also references to publica- 
tions that contain data for previous years. 

Discharge measurements of North Fork of Canadian River near Elreno, Okla., in 1906. 

  

  

  

i | Area of Gage Dis- 
Date. Hydrographer. | Wig section. | height. | charge. 

| Feet. Sq. ft. Feet. Sec.-ft 
January 8...... | 90 107 2.75 144 
January 10. .... | 53 76 2.50 122 
January 29..... | 89 97 2.70 112 
February 6. .... | 65 81 2.65 109 
March 13....... 80 99 2.70 117 
March 25. ...... 88 88 2. 66 103 
Apri 9: 105 155 3. 55 316 
APHLIS ols 104 116 3.15 213 
April18. 5.2. 104 120 3.12 203 
April 26. ..... 5 100 1103.02 180 
May 12........: 435 94 103 2.85 142 
May19......... 95 99 2.75 132 
May 26... 104 155 3. 40 246 
May 28... 0% 103 136 3.14 211: 
June... Soo 95 117 2.90 150 
June 13... 95 84 2.70 110 
Joly 30200 a 96 99 2. 89 147 
July ds... x oi 105 299 4.85 626 
July 25. ona 111 376 5.52 854 
July 25: coisa 112 511 6. 85 1,620 
Joly 25. ror. 117 639 8.08 2,280 
August 13...... 114 522 6. 98 1,310 
August 15...... 110 | 353 5.59 820 
August 27...... ; | 103 154 3. 50 289 
September 21... Wm, A. Lamb.................... ooo] 109 349 5. 40 790 
October 17..... | 104 175 3. 50 283 
November 7.... | 104 181 3.65 309 
December 24... | 108 227 4.25 470 

| 

  

      
  

Daily gage height, in feet, of North Fork of Canadian River near Elreno, Okla., for 1906. 

  

  

  

  
  

T
I
C
I
N
O
 

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

2.6 2.8 2.7 3.4 2.9 30 3.6 5.6 3.6 
2.7 2.8 2.6 3.4 3.0 3.0 3.0 5.6 3.5 
2.7 2.8 2.6 3.5 541.029 2.9 5.4 3.4 
2.7 2.8 2.6 3.7 3.6 2.9 2.8 5.2 3.4 
2.7 2.8 2.6 4.1 3.8 2.9 2.7 4.9 3.3 

2.6 2.7 2.4 4.0 3.8 2.9 2.9 4.8 3.2 
2.7 2.6 2.4 3.9 3.5 3.0 2.9 4.6 3.3 
2.5 2.6 2.3 3.8 3.2 3.3 3.0 6.0 3.6 
2.5 2.8 2.4 3.6 3.0 3.0 3.4 5.4 3.8 
2.5 2.8 2.5 3.6 3.0 3.0 3.1 5.4 3.9 

2.5 2.7 2.5 3.6 2.8 2.8 3.0 5.3 4.0 
2.8) 26 2.6 3.5 2.8 2.8 1-5 8.7 4.0 
2.71126 2.6 3.4 2.8 2.8 4.8 5.6 4.0 
2.7 2.6 2.7 3.4 2.8 2.8 71 5.1 4.5 
2.7 2:7 2.7 3.3 2.9 2.7 6.1 4.9 4.8 

2.9 2.7 2.7 3.3 2.8 2.7 5.6 4.7 4.3 
3.0 2.7 2.5 3.4 2.8 2.8 5.6 4.3 3.5 
3.0 3.0 2.5 1 2729 5.1 3.9 3.6 
3.0 2.9 2.6 3.0 2.7 2.6 4.8 4.2 3.5 
3.0 3.1 2.6 3.0 2.7 2.6 4.6 3.9 3.5 

2.9 2.9 2.6 3.0 2.9 2.6 4.3 3.7 3.5 
2.9 2.8 2.5 3.0 4.2 2.6 4.3 3.5 6.0 
2:80:29 2.5 2.9 4.2 2.6 4.5 3.5 5.4 
2.8 2.7 2.5 2.9 4.2 2.5 5.2 3:5 5:2 
2.7 2.6 2.8 3.0 4.1 2.5 4.6 3.5 5.0 

1 2.6 3.0 3.0 3. 2.5 4.1 3.5 4.9 
7 2.7 31 3.0 3. 2.5 5.8 3.5 4.6 
71°28 3.1 2.9 3. 3.0 6.0:1--3.6 4.2 
7 3.1 2.9 3. 35 9.13:6 4.0 
71 3 Paraiso 3.8 9 3.60 989 
7 3:2 fren sii 
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Rating table for North Fork of Canadian River near Elreno, Okla., for 1906. 

  

  

Dis- | Dis- 

  

          

Gage Dis- | Gage | Dis- || Gage Gage 
height. | charge. | height. charge. || height. | charge. | height. | charge. 

| 
| | 

Feet. | Sect. | Feet. Sect. || Feel. Sec ft. Feet. | Sect. 
2.30 63 || 3.50 280 | 4.70 574 5.90 990 
2.40 76 3.60 302 | 4.80 602 6.00 1,030 
2.50 90 3.70 325 | 4.90 631 | 6.20 1,115 
2.60 105 3.80 348 | 5.00 660 6.40 1,205 
2.70 121 3.90 371 4 5.10 690 6.60 1,300 
2.80 138 4.00 395 5.20 725 6.80 1,400 
2.90 156 4.10 419 || 5.30 760 7.00 1,510 
3.00 175 4.20 444 | 5.40 795 7-20 1,630 
3.10 . 195 4.30 469 || 5.50 830 |! 7.40 1,750 
3.20 215 4.40 94 | 5.60 870 || 
3.30 236 4.50 520 || 5.70 910 
3.40 258 4.60 547 | 5.80 950 | 

i |     
NoTE.— The above table is based on 28 discharge measurements made during 1906 and is well defined 

* 

Monthly discharge of North Fork of Canadian River near Elreno, Okla., for 1906. 

  

  

  

   

  

Discharge in second-feet. aD 
Month. Total in 

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

JARUALY or Ee ar a a Se St 175 90 128 7,870 
Oy rr nil hades se Re he 2 195 105 131 7,280 
Marcel. ce nS AE, oS Ee 215 63 119 7,320 
ADIL a he a ha 419 156 243 14, 500 
Ny SE a CBI SA SL 444 121 225 13, 800 
June 348 90 149 8, 870 
July. 1,810 121 603 37,100 
August...... 2,530 280 599 36, 800 
September 1,030 215 420 25, 000 
OC ODRr. = ia this sii or ssa Ter Sms Se R ES Sai 574 175 341 21,000 
November... wt Fee er a us ey 870 258 340 20, 200 
Pecambeti.. oor ool 20 den See ine NL A Se Re ta 1,400 444 642 39, 500 

The year. ste. cai. clot Sia he a 2,530 63 328 239, 000           
Note.—Values are rated as good. 

MISCELLANEOUS MEASUREMENTS IN CANADIAN RIVER DRAINAGE 

BASIN. 

Miscellaneous measurements made in Canadian River drainage basin by J. M. Giles tn 

  

  

  

1906. 

ate | ; Area of Dis- Date. Stream. | Locality. section. | charge. 

| Sq.71L. Sec.-ft. 
January 31... [Canadian River..... 5. ..:....[- Bridgeport, Okla. .3.... i. ..0 x 120 150 
June22.. ...... Deep Fork of Canadian River. | Midlothian, Okla ......oo.. coi 7 7.4    
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RED RIVER DRAINAGE BASIN. 

DESCRIPTION OF BASIN. 

The headwaters of Red River include several forks, all of which 

have their sources in northern Texas. Red River takes a general 
easterly direction along the northern boundary of Texas, and then 
turns toward the southeast and flows through a low, swampy region 
in Louisiana into the Mississippi not far from the southern boundary 
of the State of Mississippi. 

North Fork and Salt Fork rise in the Panhandle of Texas and flow 
in a general southeasterly course across the southwest corner of Okla- 
homa, uniting with Prairie Dog Fork a short distance above Vernon, 
Tex. Elm Fork, rising in the same locality, joins North Fork 50 or 
75 miles above its mouth. The flow is very uncertain, most of the 
run-off being flood water after heavy rains. The flow ceases entirely 
in the late summer and fall in ordinary dry years. The drainage area 
consists of dry, semiarid plains varied by sandhills in some portions. 
The underlying rocks are sandstone, limestone, and gypsum in the 
upper portion and granite where the streams pass through the Wichita 
Mountains. 

Washita River rises in northern Texas, crosses southern Oklahoma, 
and flows into Red River in the southern part of Indian Territory, 
about 10 miles from Denison, Tex. 

Sulphur Fork of Red River has its headwaters in Hunt and Fannin 
counties, Tex., flows eastward, forming the boundary between Delta, 
Red River, and Bowie counties on the north, and Hopkins, Franklin, 
Titus, Morris, and Cass counties on the south, and empties into Red 
River in Arkansas about 7 miles north of the Louisiana boundary line. 
The flow of this river is very unreliable, changing with the rainfall. 
If the summer is at all dry it ceases altogether, but enough water 
always remains standing in pools to water stock. During or immedi- 
ately after protracted or unusually heavy rains the river becomes very 
wide and deep, floods its bottoms, and often occasions considerable 

_ loss of stock and damage to planters and the railroads. 
Big Cypress Creek has its headwaters in Franklin and Titus coun- 

ties, Tex., flows in a general easterly direction, and empties into Red 
River. The flow of the river is unreliable, varying with the rainfall. 
In the summer it ceases and the river becomes dry except where the 
water stands in holes. After long or heavy rains the stream is liable 
to overflow its banks. 

3690—IRR 209—07——4
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SURFAC o0 

RED RIVER AT ARTHUR CITY, TEX. 

This station was established January 1 

Weather Bureau had maintained a gaging station at this 
The conditions at the station and the 

described in Water-Supply Paper No. 173, page 72. 
1891. 

Discharge measurements of Red River at Arthur City, Tex., in 1905-6.    
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Rating table for Red River at Arthur City, Te: 

Gage | Dis 

RED RIVER DRAINAGE BASIN. 

Dis- 

  

  

r., for 1906.0 

  

ol 

| Gage 1 Gage Dis- Gage | Dis | 
height. | charge. I height. charge. | height. | charge. | height. | charge. | 

Feet. | Sec.ft> ll Feet. | Sec.-ft. Feet. | Sect. Feet. | Sec. 7. | | 
6.30 2,200 I 7-801. :3,870 9. 40 | 6, 450 13.00 | 14,600 | 
6.40 2,290 7.90 4,010 9.60 | 6,810 14.00 | 17, 650 | 
6.50: 2,380 8.00 4,150 9.80 7,170 || 15.00 21,050 
6.60 | 2,480 || 8.10 4,300 10.00 7,550 |i .- 16.00 24,800 | 
6.70 | 2,580 | 8.20 | 4,450 10-20 - 7,940 | 17.00 28,700 | 
6.80 2,680 1 8.30 | 4,600 10.40 | 8, 340 18.00 32,750 
6.90 2,790 || 8.40 4,760 10.60. | 8,750 19.00 37,000 
7.00..1°:2,900 4 8.50 | 4,920 10.80 | 9,176 20.00 41,400 | 
7-10: 3,000: 4 8.60 |- 5,080 11.00 9, 600 21.00 45,900 
7.20 | 3,120 | 8.7 5,240 1 11.20 10,040 | 22.00 50,500 
7.30 3,240 || 8.80 | 5,410 || 11.40 10, 490 23.00 55,200 | 
7.40 3,360 8.90 5,580 || 11.60 10,950 24.00 60,000 
7.50 | 3,480 9.00. { : 5,750 "11.80 11, 420 25.00 64,900 
7.60 3,610 | 9.20 | 6,090 12.00 11,900 26.00 69,900 | 
7.70 3,740 | A | | | 

J | I   

  

| | 

a The Weather Bureau has kept a record of gage heights at this station since 1891, and the above table 
would give the approximate discharge if applied to them. The measurements of 1905 do not plot con- 
sistently with those of 1906, indicating a change of conditions from year to year. The Weather Bureau 
records indicate that the river stage has been as low as 2.1 feet twice since 1891. 
NoTeE.—The above table is based on discharge measurements made during 1905-6 and is fairly defined 

between gage heights 8.0 feet and 20.0 feet. Below 8.0 feet it is only approximate. 

  

Monthly discharge of Red River at Arthur City, Tex., for 1906. 

[Drainage area, 40,200 square miles. ] 

    
Run-off. 

  

  

  

  

  

  

Discharge in second-feet. 

Re Totalin. mrp Month. | 5 
Pétaxtinmn. Minimum. | Mean. | acre-feet. Sec. At. per Pepin in 

Jonuary CL rn a 16, 700 2,200 5,970 367, 000 0.149 | 0.17 
ReDTOATY = So ie visas 21, 000 2,200 6, 940 385, 000 173. .18 
Mayeho. coriolis ody 11, 900 2,380 5,350 329, 000 .133 | 15 
Aprils or send 32, 800 3,120 9,430 | 561, 000 235 | .26 
May... (oa an 69, 900 4,920 21,000 | 1,290,000 522 | . 60 
Je a RE 36, 800 3,010 11,400 678, 000 .284 | 232 
Tatyana OR Oe 19, 600 3,240 7,780 478,000 L194 | 222 
AUGASE 30 dr il as A ad 55,200 5,750 20,600 | 1,270,000 .512 | +59 
September; 2. coir aman 28, 700 5,080 16, 100 58, 000 .400 .45 
OCONEE 17,000 3,240 6,190 381, 000 .154 | .18 
November. .... 1 Lx So BY a 4,150 2,580 3,030 180, 000 .075 .08 
December. alia a 10, 500 2,480 5, 710 351, 000 142 | 16 

| me SSE, en emt 

Phe year... usc tasters | 69, 900 2,200 9, 960 | 7,230, 000 | 248 3. 3i     
  

‘Nore. : alten are rated as fair. 

NORTH FORK OF RED RIVER NEAR GRANITE, OKLA. 

This station was established June 23, 1903, by Fred Bonstedt. 
It is located at the highway bridge 2 miles east and one-half mile 
north of Granite, Okla. The Chicago, Rock Island and Pacific 
Railway crosses the river near this point. The conditions at the 
station and the bench marks are described in Water-Supply Paper 
No. 173, page 73, where are given also references to publications that 
contain data for previous years.
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Discharge measurements of North Fork of Red River near Granite, Okla., in 1906. 

s Fs Area of | Gage Dis- 
Date. Hydrographer. Width. | section. . height. | charge. 

Heel. | Sq. Jt. Feet. Sec.-ft. 
January 12.....1 E. R. lay A a 55 50 6.15 6 
JANATY 2D. AO eR a SRT 37 35 5.90 38 
January 27..... J. Me. Giles Bl I es ee i 42 38 5.95 43 
February 2..... E. R. Kerby 43 34 6.00 46 
February l13...}..... Qo. ach aE aE co 45 6.20 73 
February 23....1..... do. 54 37 5.95 57 
March 7... AO a a 25 14.5 5.55 10 

do 19 7.9 5.53 8 
17 8.0 5.55 8 
91 79 6.15 114 
86 85 6.39 174 
69 67 6.40 96 
74 45 6.30 10 
24 13 5.88 15 
27 20 6.05 26 

108 97 6.58 204 
108 83 6.53 151 
49 24 6.11 27 
94 48 6.35 63 

553 | 1,530 8.70 4,550 
150 85 6.58 162 
133 | 119 6.58 275 
37 26 6.10 40 
42 | 33 6.05 44 
44 35 6.23 €0 
45 35 6.20 55 
67 56 6.40 97 
58 55 6.35 87 
48 41 6.20 58 
38 34 6.10 46 
52 32 6.14 47 

190 168 6.82 404 
123 97 6.50 211 
124 71 6.35 128 
13 6 5.79 7 

149 166 6.90 |- 362 
133 135 6.85 383 
325 280 7.28 732 
203 130 6.62 251 
228 84 6. 60 127 
370 319 7.55 1,020 
420 455 7.80 1,530 
142 73 6.60 119 
248 174 7.02 523 
248 188 6.95 448 
174 144 6.75 332 
242 216 7.35 623 
91 66 6.30 133 
17 BH 5.75 13 

175 124 6.75 252 
August 29... cc fait QQ Su IPE en EU a br 164 112 6. 62 202 
September 3....|-.... Qo ea ee ER Se Ui 108 4 6.30 93 
September 19... Lamb and Hutehins............. 0... 00 390 404 Niet 7.58 1,1€0 
September 26... G. H. Hutchins: oc. 0.0 0 oii fo italy 76 142 6.45 147 
September 27...|..... %0 Ce a Ea Ie 130 115 6. 40 123 
October 7....-: 76 31 6.28 28 
October 15 540 | 1,350 9.90 6,900 
October 16 421 752 8.20 2,920 
October 18 144 354 6.70 827 
October 19 146 363 6.55 720 
October 28 179 267 6.45 416 
October 29 176 266 6.30 418 
November 8....1..... AO es a NR AR EE re 198 182 6.48 257 
November 10. : Wm, A amb. or is 138 135 6.(0 272 
November 25...| G. H. s Hapching Se TNE 8 FN Ty 261 218 6.90 412 
November 20... a ido. OR Ra 262 533 58 1,410 
December 26... Wm. 2; am A Ce rao 125 95 7.00 121   
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June. | July. 

  

6.0 | 6.1 
6.6 | 6.1 
6.6 | 6.0 
6.7 | 6.0 
6.6 | 5.9 

7.05 | 5.9 
6.45 | 5.8 
6.3 | 5.8 
61 |. 77 
6.05 | 7.6 

6.05 6.9 
6.05 7.3 
6.05 7.6 
6.1 | 80 
6.25 6.7 

6.25 7.9 
63.7 
6.45 | 6. 
6.25 | 6. 
6.2 | 6.6 

6.35 | 7.0 
6.15 | 6.7 
6.05 6.3 
6.15 | 6.2 
eT-L62 

7.9563 
6.5 | 6.2 
6.35 | 6.2 
6.25 7.9 
62.7.0 

EHL 6 
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et, of North Fork of Red River near Granite, Okla. , for 1906. 

Aug. 

5.95 
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D3 

Oct. | Nov. | Dec. 

  

64 | 615| 7.5 
6.35| 6.15| 7.85 
63>] 6.15] 7.85 
6.2 | 6.35| 7.5 
6.3.) 624. 745 

6.3 | 6.45] 7.15 
63 1 65 | 70 
6.3 | 6.45 6.8 
6.3: 67 | 68 
6:4 6.0 1 68 

6. 35 655 | 6.8 
6.25] 6.5 [ 7.05 
6.25 | 6.45 | 7.05 
7.2.4 6.5 [7.15 
9.9 1 65:72 

7.755 6.8 1 6.9 
72:1: 65:7. 6.9 
6.3 65:68 
6.55| 6.5 | 7.2 
6.5 | 655] 7.15 

6.45 | 6.55. 7.05 
6.45 | 6.55 | 6.9 
6.8 | 6.6 | 7.05 
6.6 | 6.65] 7.0 
6.551 69} 7.0 

| 

6.4 | 7.35] 6.95 
6.4 7.55 [7.0 
6:85. “7.3 470 
6.30 7. a8047.0 
6.254 7.95: 7.1 
GZ 7.0 

Granite, Okla. for 1906. 
  

Day. Feb. 

  

  
  

      

Apr. | May. 

125 | 
35 
35 

500 
500 | 

175 

125 

Oct. Nov. 

  

    

23 63 
165 
275 43 
315| 43 
275 | 34 

560 24 
140 
86 15 
40 | 1,350 
40 | 1,260 

40 385 
0 73 
40 | 1,110 
44 | 2,480 
73 | 286 

73 | 2,250 
160 | 7 
140 | 310 
75| 218 
58 | 240 

87 | 450 
43 | 310 
2 55 
47 45 
46 4 

2,350 55 
211 45 
128 40 
67 | 1,820 
53 | 450 

lira 310   

June. July. 
: | 

{ 

| 

| 

    
  

  

60 | 113 | 1,360 
45 | 113] 2,250 
33| 113] 2,250 
15 | 190 | 1,150 
33| 207 00 

33 | 226| 725 
33| 245 | 400 
3 | 226 | 
33 | 327 
60 | 287 | 225 

no
 

ND
 

DO
 
bO
 

S
t
o
 

45 267 225 
23 247 | ; 
23 227 | 450 

900 247 375 

= or
 

a)
 

| 7,000 | 247 | 425 

1,950 247 170 
1,180 247 170 

875 247 100 
775 | 247 450 

  
254 

300 [1,250 [ 75 
400 | 1,420 | 125 
3%0 | 1,220 | 125 
420 | 1,180 | 125 
415 | 1,250 | 175 
385 : 

  
  

  

  

Not1E.—These discharges were obtained by the indirect method for shifting channels.
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Monthly discharge of North Fork of Red River near Granite, Okla., for 1906. 

  

Dischargal in second-feet. 
    

  

  

   
    

| 

Month. TTT -| Total In 
Maximum. Minimum. Mean. | acre-feet. 

JAY air ie ada er fe a rE ai 113 | 22 | 55.8 3,430 
BabruarYy. ior cir it ti Meir a te rR nik 142 20 | 46.4 2, 580 
March oi a RG tras 113 1 22.3 1,370 
ADT) in Te di ry seer 555 20 173 10, 300 
May Lr in a 2, 600 15 262 16, 100 
Je a eR ul 2,350 23 191 11,400 

Ss Nn 2,480 8 492 30, 300 
AMUSE rt ee OE an tras 1,920 5 297 18, 300 
September. rn. a RE a tl 3,000 | 60 497 29, 600 
OCtODBY. oti aa di dee Be a mat SR rt 3 7,000 | 15 562 34, 
November 3 1,420 113 414 | 24, 600 
Bee Dar hy EO 2,250 3 75 468 | 28, 800 

PRE YOR An ee re es oe 7,000 | 1 200 | 211, 000 
| 

NORTH FORK OF RED RIVER NEAR HEADRICK, OKLA. 

This station was established July 17, 1905. It is located at the 
‘Navajo dam site, about 4 miles northeast of Headrick and 8 miles 
west of Mountain Park, Okla. The conditions at the station and the 
bench marks are described in Water-Supply Paper No. 173, page 76. 

Discharge measurements of North Fork of Red River near Headrick, Okla., in 1906. 

  

  
  

  

  

| | 1 

ia | | Area of Gage | . Dis- Date. | Hydrographer. Sie section. | height. = charge. 

: 
Feel. | Sq. 1 Feet. Sec.-ft. 

Janmoary 1. LT RoRKarby os. a anne | 77 182 2.55 143 
Tonnary 2s iT MGs. a 75 170 2.35 78 
Jomnary 27. PER Rerhy on on hy ae 3 182 2.35 89 
January 27. .. “lee LOLS Na a i Sa a | 74 2.35 91 
Janay 30. i dO Nr a Tite eens | 54 74 2.35 90 
January 30. .. ido a Se se i eh 75 182 2.35 . 90 
February 9....1..... dos TREE 40 40 2.25 57 
Yebruary 16...)..... dos. a RE ET ve 82 | 198 2.90 286 
February 20... 1... 800 a A A | 80 138 2.50 | 136 
Mareh3......: Veezys do. rr ES i eh 40 38 2.10 42 

35 27 2.07 34 
35 26 2.05 | 32 
20 28 2.10 31 
40 25 2.10 34 
40 37 2.102} 39 
52 43 2.30 | 72 

110 223 3.28 | 379 
98 158 2.90 178 

105 199 3.10 283 
100 122 2.80 230 
223 609 4.55 | 1, 600 
80 149 2.75 102 

150 553 4.30 | 1,320 
104 414 3.37 301 
84 12| 310 182 

260 871 5.27 4,720 
260 821 5.07 3,930 
259 775 | 4.92 3,220 
179 557 4. 34 1,440 
169 | 527 4.23 1, 350 
110 | 330 | 3.45 349 
75 294 3.10 206 

130 294 3.30 307 
Juneis........ JM. Giles Se a a hai aes 155 309 3.44 465 
Jones io dor a AE | 150 256 | 3.30 385 
Jme22. 0 FWmAiiamb, or Es Ts 140 151 | 2.85 179 
June 29,0. 0 ln QO SL a a TE ria trap as 130 341 3.30 317 
Int 7 oat EA OR Sr) 56 48 | 2.56 73 
July IS. oo QO a ty 155 400 | 3.97 686 
Inly ol oi boi QO a Te a | 230 756 | 4.85 2,080 
nlp 3elll A 130 5073.73 693 
August 3.....: fois. dO a ave | 69 228 2.95 173 
August 4...... fro AO. a ia ER i BL ER | 68 221 2.95 173    
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Discharge measurements of North Fork of Red River near Headrick, Okla., in 
1906—Continued. 

  

    

; 3 wos Area of Gage Dis- 
Date. | Hydrographer. Width. section. | height. | charge. 

| 

. Feet. | Sq.ft. Feet. | Sec.t. 
August 8...... Wm. A. lamb. Ca il arf nme a, 215 574 4. 66 1, 610 
Aungast 10... 0... QO... Bel SAR SA Sia a 260 866 5.32 2,700 
Aagust-17.....{-..-. QO EE a ! 170 | 191 2.90 245 
Augast 23. ....1..... LY PR I TR Sh ea CR ee BO Ral 110 | 96 2.50 113 
August 29....: J. MOGs tr ie i as, | 216 | 347 3.53 484 
Aagast30: Wma A Rambo on Tis he 188 259 3.20 313 
September 4...|..... dO. A ER pe Ga Ae 195 | 264 3.22 345 
September 7. ..|..... QO i rrr Tr rr 164 304 3.45 424 
September 17. .|..... dou: Zopiitles RE 240 878 5.35 4,200 
September 24... CG. H. Hutchins... 5 a oi aiid, 160 | 471 3.95 |. 953 
{October 4. ... 2 x. QO, a A a rn 90 257 2.75 133 
October 12..... Wm A. Bambi. ff el oe tet 95 220 2.70 96 
October 13... 0.4 os. QO a hah ere Le na SRE : 70 80 2.65 91 
October 17... .. G. H. Hutchins 148 | 496 3.92 1,280 
October 21....:%..... do... 120 | 257 3.40 490 
October 27.....{-.---- do... wn. 94 157 3.25 320 
November 6. ..|..... 40; Foe Lee SD mR sl 97 | 144 3.15 253 
November 12. .] Hutchins and Lamb 109 | 140 3.24 220 
November 21. .| G. H. Hutchins | 106 100 3.20 164 
November 27. .|..... Or 192 479 4.31 1,270 
December 2....|..... QO EY a Sr a 251 728 5.16 4,350 
December 28... Wie A. Lamb: so. ii ii tis lands [100 240 3.68 418 

| J   
Daily gage height, in feet, of North Fork of Red River near Headrick, Okla., for 1906. 

  

  

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

| | 

Roatan 2.6 2.4 2.2 2.5 3.6 3.0 3.1 3.6 3.0! 2.8 3.15 | 4.80 
SS Ts 2.6 2.4 2.2] 2.4 4.6 3.2 2.8 3.0 2.9 | 2.8 3.15| 5.16 
Bias 2.6 2.4 2.13.23 3.6 4.55 2.7 3.0 2-1 -2.7 3.18] 5.00 
A ea 2.6 2.4 2.34:2.9 3.6 4.0 2.6 3.0 321 27 1-3.201 4.68 
Ba ares 2.6 2.4 2.1151 3.5 4.4 2.5 3.0 491 2.7 3.20 | 4.60 

GL Cra 2.8 2.3 21745 3.0 4.0 2.5 3.0 3.81 2.721 3.18 4.28 
JR PA 2.7 2.3 211 41 2.9. 3.5 2.5 4.9 3.5| 270 | 3.22 | 4.10 
Boles 2.7 2.3 2.11 3.8 2.9 3.2 2.5 4.8 2.3 270 3.35] 3.9 
a rs. 2.7 2.2 2143.3 2.8 3.0 2.5 3.5 2.5] 2.701 3.55] 3.90 

Ut ae rf a 2.7 2.2 2.1 33 2.7 3.0 5.0 5.3 2.7] 2.68 3.42] 3.90 

Al. ita 2.6 2.2 2.1:0- 3.0 2.7 3.0 4.5 53 2.71:2.62(:3.32)-3.88 
12 os anns aie 2.6 2.2 2.3029 2.7 2.9 4.8 4.0 2.71 2.6L 3.221 3.8% 
die al 2.5 2.2 2.1} 2.8 2.6 2.8 4.8 3.9 2.6| 2.60| 3.20 | 3.80 
Moi boos mo ii 2.5 2.2 2.1: 1538.5 2.6 2.8 4.4 3.4 2.713.230 3.20{ 3.88 
35. . coil 2.5 2.2 2.0( 3.0 5.6 3.1 3.5 3.1 3.4] 5.581 3.15 3.80 

Wo 2.6 2.9 2.0( 3.0 4.2 31 3.5 3.0 3.5] 430 3.18] 3.80 
Yoni i aus 2.5 2.720128 3.7 4.2 4.0 2.9 52, 8.98! 3.15; 3.75 
RS 2.5 2.6 2:00 2.7:136 3.5 3.6 2.8 491 3.881 3.15] 3:75 
00. aa 2.51 2.5 2.0] :2.9 3.6 3.3 3.4 2.7 50( 3.551 3.15] 3.70 
oe 2.5 2.5 2.0} 2.7 3.3 3.0 3.3 2.7 507.3550 3451:3.70 

1 IARI Sar 2.5 2.6 2.14 2.7 3.1 3.0 4.8 2.6 4.8] 3.42) 3.10{ 3.70 
See 2.5 2.6 2.11{ 3.05} 3.2 2.8 3.5 2.4 3-5-1 3.494 3.25 | 3,70 
ae 2.51 2.4 2172.9 3.2 2.8 3.2 2.4 3-7 3-38} 3.201 3.70 

04 ema ll 2.5 2.4 2:1 2.7 4.3 2.7 3.1 2.0 4.0.1 °3.65:-.3.40 | 3.58 
ON ta 2.4.1 92.3 2:11:20 5.1 3.5 3.0 2.0 3.41 3.45; 3.52. 3.65 

205 et men 2.4 2.3 2.17 26 4.25 | 4.0 2.9 2.0 3.3 3.40 | 3.90 | 3.60 
2a. ai, 2.4 2.2 2.3| 2.5 3.9 5.0 3.0 4.9 3.4 3.30 | 434] 3.60 
38 en 2.4 2.2 2.5.25 3.4 3.7 3.0 3.8 3.2 | 3.25| "440 | 3.68 
29. in 24... 2.3: 2.6 a1 3.2 4.6 3.4 2:9:1:3.221 4.551 -3.75 
30, ri a 2a 2.3( 4.3 3.0 3.1 4.4 3.2 2.847 3.18 5.061 3.75 
Bl a an 2.4.0. 2:3 a. 3.0. oie 3.6 30° 3.15 |... 3.70                         
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SURFACE WATER SUPPLY, 1906. 

        
  

  

  

  

  

    

Daily discharge, in second-feet, of North Fork of Red River near Headrick, Okla., for 1906. 

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

Yo aR 160 91 47 110 | 600 170 220 | 510 220 135 260 | 2,420 
Di 160 92 47 90 | 1,680 260 120 | 190 | 190 135 260 | 4,350 
ait Ts dea ses 160 93 40 70 | 600 | 2,040 95] 190 255 100 270 | 3,840 
done 160 94 40 2251 600 | 1,000 80 100 | 205 100 290 | 2,840 

2h. Sac Ae 160 95 40 | 4,080 520 | 1,680 70 | 190 | 2,700 100 290 | 2,540 
{ | 

nl ee aa J 235 70 | 40 | 1,900 | 260 | 1,000 70 | 190 755 | 100 270 | 1,530 
Fe tn 195 70 38 | 1,160 | 170 465 70 | 2,990 | 465 100 | - 300 | 1,040 
8. eiaahai 195 70 36 785: 170 260 70 | 1,850 | 70 100 390 760 
Ora mt 195 47 36 400 | 130 170 70 440 80 100 560 | 680 

10... ns 195 47 36 400 | 90 170 | 3,620 | 2,680 120 -| 90 435 680 
| 

rt ues 160 47 34 290 90 170 | 1,910 | 2,680 120 80 375 670 
Ps mm Tose 160 47 34 260 90 170 | 2,000 830 120 65 320 550 
Bos a 130 47 34 230 60 160 | 2,000 | 740 95 65 290 550 
PRN E  i 130 47 34 510 60 160 | 1,680 | 380 120 470 290 575 

US Saati ss 130 47 32 290 | 6,450 480 410 250 380 | 5,980 255 550 

16. aan 160 277 32 290 | 1,350 480 410 | 280 460 1,990 270 550 
ro sh ash 3s 130 198 32 230 680 | 1,250 715 245 | 3,660 1,370 255 500 

IB ll 130 160 31 210 600 520 470 | 224 | 2,650 | 1,220 255 460 
19. ee 130 135 31 210 600 335 480 180 | 3,000 680 135 440 
20 ly 130 135 34 210 380 235 315 | 180 | 3,000 680 135 440 

Lana 125 160 35 210 280 235 | 2,000 130 | 2,430 520 110 440 
RD a sl 125 160 36 305 320 160 390 95 460 520 305 440 
Dlr ae 120 100 37 225 320 160 240 95 610 460 330 440 
Ark 120 100 38 160 | 1,320 140 200 20 980 820 390 300 
oD Tad 90 70 39 130 | 4,080 520 160 | 20 395 545 560 | 240 

BE 90 70 39 130 | 1,250 | 1,000 130 | 20 340 480 | 2,700 360 
RN RA pe ape 90 47 70 115 875 | 3,620 160 | 2,000 395 390 | 1,380 360 

Sar ten 90 47 70 115 380 685 160 700 295 335 | 1,430 430 
20. 00 fa 70 130 260 330 | 1,600 380 185 310 | 1,480 490 
Metin ke 00: 70 | 1,480 220 280 | 1,240 280 135 265 | 3,160 490 
Bla cell 00 0 220 1. Lots 450 200 250 Lain 400 

NotEe.—Daily discharges obtained by indirect method for shifting channels. 

Monthly discharge of North Fork of Red River mear Headrick, Okla., for 1906. 

Discharge in second feet. Total in 

Month, acre-feet Maximum. Minimum. | Mean. : 

% Label he RC Clit Sed ESR SDR Ta ne te ee LES 236 90 140 8,610 
BOOTY so RA a A 277 47 95.1 5,280 
Mave... ene aL 70 31 42.0 2, 580 
April a Sa TE TT 4,080 70 497 29, 600 
MO i aT a A 6,450 60 797 49,000 
Xone fa a EE i nA, 3,620 140 610 36, 300 

el 3,620 70 | 697 1900 
August...... 2, 20 625 38,400 
September 5 3,660 70 833 49, 600 
OO OB hr dr i a a ee Le 5,980 65 599 36, 800 
November 3,160 110 592 35,200 
DeBerry Simei a ds 4,350 240 979 60, 200 

Theyear:. lies aloo sno ne, 6,450 | 20 542 394,000 
|        



ELM FORK OF 

This station was established April 12, 
highway bridge about 4 miles north of Mangum, Okla. 

RED RIVER DRAINAGE 

RED RIVER NEAR 

BASIN. 

MANGUM, 

1905. 

OKLA. 

57 

It is located on the 

The con- 

ditions at the station and the bench marks are described in Water- 

Supply Paper No. 173, page 79. 

Discharge measurements of Elm Fork of Red River near Mangum, Okla., in 

Date. 

  

January 12..... 
January 25..... 
January 27 
Febrdary 2..... 
February 13.... 
February 23.... 
March 7....5:-. 
March 21 
March 23...... 
March 27....... 

August 16 
August 24...... 
August 28... ... 
August 29...... 
September 3... 
September 19... 
September 27... 
October 8...... 
October... 
October'19..... 
October 29. .... 
November 7.... 
November 8S. ... 
November 9.... 
November 26... 
December 26... .   

  

Wm. x. Lamb 

  

  

  

    

  

        

1906. 

73 Area of Gage Dis- 
Width. section. | height. | charge. 

Feet. Sq. ft. Feet. Sec.-ft. 
58 27 2.35 23 
50 21 2.25 19 
40 18 2.32 22 
50 23 2.25 25 
65 31 2.45 34 
30 13 2.25 14 
30 11 2.25 12 
30 13 2.25 14 
31 13 2.25 12 
32 14 2.27 17 
62 27 2.50 32 
61 27 2.45 37 
49 22 2.32 22 
54 30 2.44 
50 22 2.31 21 

324 1,180 5.38 1,930 
176 444 4.42 1,080 
106 134 3.25 249 
66 37 2.56 | * 38 

138: --* 175 3.38 333 
350 1,510 6.80 3,980 
340 1,180 “26.00 2,660 
220 511 4.64 1,190 
158 199 3.50 335 
80 71 2.80 95 
85 66 2.83 110 
183 384 4.50 892 
105 80 2.78 114 
100 95 2.91 136 
80 47 2.60 53 
90 ~71 2.72 88 

259 587 4.92 1,380 
222 480 4.58 1,080 
116 84 2.82 111 
55 27 2.40 24 

157 166 3.20 267 
135 81 2.80 135 
105 40 2.60 53 
135 49 2.65 58 
90 61 2.70 71 

320 733 5.18 1,830 
218 424 4.38 | 905 
117 110 3.10 153 
77 59 2.75 75 
66 39 2.60 48 

135 68 2.82 78 
90 27 2.78 69 

135 95 3.00 137 
97 208 3.60 384 
86 56 2.80 89 
87 41 2.70 57 

320 1,080 5.95 2,710 
172 150 3.15 251 
116 79 2.90 115 
224 416 4.20 979 
173 155 3.32 271 
137 TI 2.90 96 
204 212 3.58 441 
97 97 3.20 156 
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Ply gage hoi, hins 9 Elm Fork 

  

SURFACE WATER SUPPLY, 1906. 

  

Day 2 Jan. | Feb. | Mar. | Apr. 
ah Sha ta 

oq gs hb ongl 99 
aa no nalinhs 

EE eT 
2.550) 951 48 
24| 22| 22/| 6.0 

ad liga aa] ay 
Zt 2at 291-90 
sl rded dan ag 
234 ral aa] ay 
23) gel aali gg 

2831 22-22 23 
24] 22; 23] 74 
SACO na Aa 
234 924 2ai 94 
231 aa 2a2l 26 

sala 09 23 
28-98 2a 54 
Sl 29-29 24 
a2 oadl 2a 24 
93 “a4 29] 23 

931-923 ‘ogi ay 
ag ns login ti 93 
23 ast 2a) 24 
2.3 29.1. 9.9 2.4 

2% 59 | 22) 23 

22| 22| 22| 23 
gal. o 0 DY 93 
99 a9 gh 0a 
AY iin 2303 
gla 73.09 
gg 291 

Jan. Day 

dot Tan anit, | 25 
Ye eds ent | 25 
So [id 705 
Sl | 30 
Berns iin: se tuiakici 23 

Gra nod 25 
alia Ta £95 
A Sa 21 
Goh a | 21 

Age aint | 21 

ews sess 21 
12 25 
15 {eos 
Mr oy 
Boiss 21 

Wo ni | 2 
VEE re ew o 
18.0 Laan be 
19.2 0 i 21 
0 21 

are 21 
9 ro lle ia) 
ee 
RR Si Phaeray 
ea | 21 

96. ET 18 
0 ri J lay 
en 21 
hii {=o 

SO. en 2 
Ble Lio 

    
3 Feb. on Mar. 

    

27 14 
22 14 
22 14 
22 14 
22 14 

22 14 
22 14 
22 14 
22 14 
22 14 

22 14 
22 14 
32 14 
30 14 
28 14 

26 14 
20 14 
20 14 
20 14 
18 14 

16 14 
14 13 
14 12 
14 12 
14 12 

14 12 
14 17 
14 17: 

Sk 17 | 
ee 17 | 

  
8 
Hi 

  

ey Red River near Mangum, Okla. bo for 1906. 

May. 

1
9
1
0
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0 
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R
I
O
 
S
C
O
 

N
D
W
W
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w
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C
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H
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b
a
 
W
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SI
ST

SI
NI

CE
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Apr. | May 

17.4: 1.730 
17 96 
17 48 

1,320 33 
2,720 63 

340 33 
150 33 
180 33 
78 33 
48 21 

32 | 21 
72 

840 | 21 
48 21 
48 | 1,730 

32 150 
26 90 
26 47 
26 38 
32 47 

32 |. 150 
32 | 47 
26 | 340 
22 | 1,510 
20 | 1,620 

20 | 1,730 
20 122 
18 | 97 | 
20 10 | 
18 97 

ee 10 

June. 

| | 

D
R
D
I
N
N
N
W
 
w
m
 

| 
c
r
o
r
o
s
o
 ec
t 

| 
S
T
O
 

~
N
1
0
 

0 
N
1
0
 

IO 
BO 

IO
 

I
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O
 

G
U
O
 

~T
 

Sr 
O
I
R
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O
 

H
s
 

C
r
o
t
o
n
 

  

  

| July. | Aug. | Sept. Oct. Nov. | | 

241.27 2.628! 29 
L234 126-1 28 727) 29 
| 2.4 1 26 1.26] 25/29 
Los boa tl L726 f 2 
22-129. 3.71:-26] 29 

2.4 {83 301 2.70 29 
F 24 [49 FP 27t 271488 

asl mesial 83 
34-1508] 27] 27) 50 
2.6 |.4.6 rt Ze] 29 

35. 43.3 261 2.4129 
2.6 | 6.3 2.80 2.5] 29 
40 4:31 (26 25} 29 
3.0 | 29 2.61 53 2.9 
36 | 28 20| 63) 2.8 

3.9 {:27 311 2.4] 28 
20 ey 7.91 83.3] 29 
2.6 | 27 401: °33{ 29 
2.3 1-27 £013.11 2:8 
5.35 | 2.7 231 31] 28 

33.1.2¢6 3.1| 30! 3.6 
2.7 12.6 220 3.01 89 

27-28 25 2a1f 80 
| 2.6 | 26 20] 351123 
| 251 Ze Zeal sol 52. 

2.5 | 5.0 2.81 29}31 
2.5 | 4.5 29| 29/31 
14:80 271 29} 20 
45 |. 27 274 2045 
3 Lost 28) Zola 
yo he 29d. 

|   

1,630 
1,060 

196 
110     

  

  

  

  

  

  

| Dec. 
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Nora, — These discharges were obt ait dy the indirect method for shifting channels.



RED RIVER DRAINAGE BASIN. 

Monthly discharge of Elm Fork of Red River near Yorn, Okla. , for 1906. 
  

FORAY: oan A ER a SR aaa 2 
February 
March 

October 

Disc har ge in n second-feet. 

| Maximum. | Minkuan, | Meat. 

Total in 
| acre-feet. 

  

  

  

20 18 | 22.2 | 1,260 
32 14 | 20.6 | 1,140 

12 | 14.2 | 873 
7) 209 | 12, 400 
10 324 | 19,900 
25 255 | 15, 200 
25 281 17,200 
48 428 | 26, 900 

50 44 | 24, 600 
6 274 | 16, 800 
2 248 |. 14, 800 

155 366 | 22, 500 

6 | 239 | 174, 000 
  

ELK CREEK NEAR HOBART, OKLA. 

This station was established as a regular gaging station September 
It 1s located at the highway bridge about 7 miles south of 22, 1904. 

Hobart, Okla. The conditions and the bench marks are described in 
Water-Supply Paper No. 173, page 82, where are given also references 
to publications that contain data for previous years. 

Discharge measurements of Elk Creek near Hobart, Okla., in 1903-1906. 

  

  

Date. | z Hydrographer. 

1908, t= of 
September 18...| Fred. Bonstedt 
October 22...:.i E. R. Kerby 
November 26...'.....do 
December 22...1..... do 

1904. 
May 6...c.5.; | E.R. Kerby 
June 9. ion do 
August 29...... ras do 
September22.:.| Gordonand Kerby =. i. oo. 0 i i iiiianna- 
October 21:.... Kerby and Johnson... =. lof. tain io 

1905. 
January 20. i E.R RerbyY Ss ean na iia 
February 24....| Kerby and Whittington 
April 13... CB. BR Kerby oi) 
April 26... JM. Giles. ooo nell ues 
April 27... Murphy and Kerby 
May 23........ Fo MM. Glles. oor oo lr Dalia ble ay 
May al...........0.. AO. a a ian abe a thea 
Maw3sl...... tn, do. is Rn ER rE tha 
Sly Te... | BB. Kerhy. oi nam i as 
July 12:........0... OE A EE SARE RE a te 
Joly-26::. | J. M. Silas i EEE gy 
JULY 20... iv. te BO itis conse some dn a ae Bs aise Wo ida 
August 3...... | E. 2 ery ha I ANE SLL Ee a 
Anpust 26. be riod. se a eT 
September 14.. |... .. 2 ee et A I RT en 
September 19... |..... AO sh Se a A 
September23. bl. MoCGlles. ro LS tee 
September 28. A EB. BoKerby. o.oo. ies oia nade ds 
October 14... ho do cr a Le 
October 26. ......... FO va A Cea REI 
November 28... :.... do i a NI 
December 28 cin QO ye eater ra 

1906. 
January 18.....! E. ik Remy ne ep era 
January 2 a dO, A PL 
January 26.....| J vy Giles rs TLE cdma es Se ed a 
February MH. RR Korhy i er ae TR 

  

  

Width. nd 

  

Area of 
section. 

Sq. ft. 

  

  

Gage 
height. 

Feet. 

10
10
 1

0 
1 

NO 
RO 

BO 
NO 

RO 
NO 

IO
 B

O 
NO 

ND 
90 

00
 0

0 
Se 

Sn 
10
 

po
te
te
 

  
60 | 

50 | 

Dis- 
cha ge. 

Sec.-ft. 

14.3 
16. 6 
18.0 
17.0



60 SURFACE WATER SUPPLY, 1906. 

Discharge measurements of Elk Creck near Hobart, Okla., in 1903—-1906—Continued. 
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Daily gage height, in feet, of Elk Creek near Hobart, Okla., for 1906. 
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RED RIVER DRAINAGE BASIN. 

Daily discharge, in second-feet, of Elk Creek near Hobart, Okla., for 1904. 

  

Nov. 

      

  

  
  

      
  

  
  

  
  

  
  

  

      

Day Sept Oct Dec. | | Dee 

pias z | boss fer 
| 

Vora Rt gee 2 3 14 | 3 8 | 14 
I et | 2 3 14] 18 3 8 | 14 

8 in aE 2 3 14 19 2 8 | 16 
dal 3 3 4] 2 2 8 16 
Se a 2 3 8 | 21 5 sy 16 
6 aaa 2 3 | 2 2 2 10 | 18 
gr NN 2 3 S| 2 | 3 2 12 | 18 
gi a En 2 3 qari LR 5 2 12 | 16 
0 inet bods rey 2 3 WH-B nin 3 2 12 | 16 

10. bro 2 3 es ao | 3 2 12 | 16 
EE foil 2 3 da 2 | 2 121 16 

120 RT Postans 2 4 14 Wer 2 | 2 12 16 
aaa EE 2 6 Wl» I | 5 2 14 16 
Won aan ba 6 7 6 200 0 > 2 14 16 
oils Lint boo enas 2 8 (0 BE HES Ra el siniads Sak 16 
Wo nn fon 8 8 4 | 

Daily discharge, in second-feet, of Elk Creek near Hobart, Okla., for 1905-6. 

Day. Jan. | Feh. | Mar. | Apr. | May. J une. | July. | Aug. | Sept: | Oct. | Nov. | Dec. 

| | 
x 1905. | | 
Toa is 16 16 14 14 42 | 644 30 11 11 10 nlm 
aR | 16 16 14 14 24 | 160 30 13 11 10 7 14 
Besant Tel 18 1} 18 19 9 | 13 13 10 7} 1d 
EREaTRRE bi 276 16 14 18 19 97 27 11 11 10 714 
pire 5168 16 16] 18 170 38 27 11 11 9 nj ou 

Bose me fi" 16] 233 18 15 91 24 11 11 9 IL esa 
Ae, Fos 10 16 | 103 16 15 86 24 13 11 9 19 14 
gE Lv 16 16 39 14 17 | 405 27 13 23 9 15 14 
ge Lom 16 29 14 17 | 1s 30 13 | 560 9 15 16 
Wess FF 16 16 23 | 352 46 91 REL 9 13 16 

Yh Die | =m 16 18 56 17 754 Salty 75 9 1] w 
aE [a1 16 16 36 21 53a ead 36 7 Yl 6 
Bossa 21 16 16 23 17 57 29 11 29 6 1108 
ea nh f<-'oy 16 16 23 39 53 2 | 378 26 6 A138 
Bn 21 16 14 21 24 53 21 | 942 23 6 tag 

Mn had 21 16 21 19 39 50 18 | 166 19 6 1200019 
17 21 18 33 17 15 50 18 51 19 7 12 19 
Bo Tad 21 18 | 284 21 15 42 16 47 19 7 12 19 
Ray 21 18 | 200 21 13 42 16 33 13 y 12 ir 
Bea 21 18 | 103 19 13 39 16 29 13 7 2117 

Me lat 21 18 56 17 91 | 39 14 23 13 5 12 17 
BD 21 18 36 17 75 55 an 97 19 13 5 12 17 
BSS 18 103 23 19 27436 80 16 11 5 44 17 
24 ren 18 51 18 | 219 1913 51 16 11 6 dla 17 
ORF al 18 36 16 | 925 191 33 53g 11 6 atl: 17 

Bey mora mas 16| "360 | 215 33 19 13 11 6 4g 17 
Win Bi a8 16 63 | 1,330 33 16 13 11 6 1S 07 
og nr 18 14 39 | 2,440 30 13 11 11 8 18 19 
PO rani lik 14 30 | 2,100 30 11 11 11 8 16} >-19 
Sg are Bll 12 50 | 233 30 11 11 11 8 16 19 
Sloe often 16 | Saas ay: | 470 Jeets oa 11 doa ot Gilet 19 

1906. | : 
Yooh 19 2) eh ae 45 181i 536 34 BTS 39 | 378 
pa Io) 3d art wets 55 | 32 34 57 28 39 | 360 
Silda 19 121-713 16 594 100: 22 30 57 28 39 | 233 
Lor RL 19 04 013 97 301{. 91 22 34 52 2 30 | 192 
No ER h 22 80 13 24 26! 160 22 Fn 28 30 | 166 

| | 

Gli a 19 8 13 360 23 109 bs 22 240.36 25 39 | 140 
AE 19 | 7 BL nd. 2s 2} 148 19 25 39 | 109 
So oe nA 19d 163 ant von 30 | 19.759 19 25 36 | 109 
§ meu 16 | 91 10) 4 23 274 “039 37 19 2 36 | 100 
0 ain 6| 11] 10 36 23 24 | 240 a7 19 19 36 | 109 

Wa BEATE 10 25 23 21 | 699 i 19 36 | 109 
12 rier rekenest S000 By 2 23, 241,020 | 34 36 19 33 102 
I 18 Wp onndo 20 f: >30:1 ‘261 30 52 161 33] 96 
fr 18 | Has) eel agile arte | 30 | 10 36 92 
I ea 18 ERA REE ey 60 orl ea oonct 96 92  



62 SURFACE WATER SUPPLY, 1906. 

Daily discharge, in second-feet, of Elk Creek near Hobart, Okla, for 1905-6—Cont’d. 
  

| | 1 | 

Mar. | Apr. | May. | 7une. July. | Aug. | Sept. | Oct. | Nov. | Dec. 

it hr       
| | 

| 
11 34 42 27 50 23 82 179 | 36 92 
11 30 30 21 . 50 23 40 150 | 36 86 
15 30 23 | 21 50 23 72 123 | 36 86 
15 25 23 18 50 23 72 72! 36 81 
13 | 28 26 16 50 18 153 43 | 36 81 

11 28 26 16 50 18 87 43 39 81 
13 41 21 16 34 18 76 47 | 39 72 

                  
15 2 109] 480 96 | 134 44 4 92 72 
14 2 34 | 800 | 90 46 36 43 | 212 72 
14 22 30 | 160 96 32 36 39| 219 68 

20 20 21 88 40 25 28 39 | 309 68 
74118 21 48 36 16 28 29 | 378 68 
1 nes HERE 32 Bi ox 39 | Ie 68 

| | | 

  

Note.—These discharges were obtained by the indirect method for shifting channels. 

  

Monthly discharge of Elk Creek near Hobart, Okla., for 1904-1906. 
    

  

  

  

  

  
  

  
  

  

        
  

Discharge in second-feet. < : 
Month, Total in 

y | Maximum. | Minimum. | Mean. acre-feet. 

| 

1904. 
September (22-30)... ii. si a va Satie Pe sede Si mee 3 2 2.4 43 
OOO. rr Li i av Stunt wasn n Sd ws web 8 2 2.4 148 
NOVEIDEr. ic. airs dE ed LS LY 14 3 7.2 428 
PeCeIIbET. £0 Sati ES eR Se sein 18 8 14.2 | 873 

he Period. =. ii. vii bin ts Be EE ris oti han eran, fx 1,490 

1905. 
JENAARY cs rE SL Le a te Se, rl 21 16 18.4 1,130 
RebIRary «or. etd ah nif Sn Sas | 103 14 21.6 1,200 
MC EE Le RN { 284 12 46.9 2,880 
ADE hr a Yr a SS Tt 925 14 83.3 4,960 
Myers: too nies a TAY Ti 2,440 13 243 14,900 
ane a a Se LR RC he a ha a 644 30 90. 6 5,390 

JO a Sa eR LIE 97 11 20.5 1,810 
ER i to 942 11 63. 1 3,880 
Saptari rE a RE IE 560 11 44.1 2,620 
ER LSS 0 5 7.5 461 
NOTOMDEL i id ia Rr a i LT Fees 44 % 16.7 994 
Deed. rr a RE A ie EE OS ats 19 14 16.6 1,020 

Phe yey. © sr in rl NE ee 2,440 5 56.8 41,200 

1906. 
JOY. i a Re a et a Sam ae vie | 22 10 16.3 1,000 
February... i. = RI en i 12 7 10. 2 566 
M re Sn EE Se wat we 20 10 13.5 830 
ADH rs rasa 369 16 55.7 3,310 
MY a i EL IE 460 17 47.4 2,910 
JG a NS 800 16 98.1 5,840 
JUS te a 1,020 19 112 6,890 
Avonat colin ne TE Een 146 12 57.0 2,280 
September... il a sig as 153 19 51.3 3,050 
October... oi i SRE RT EA Ay i. 226 ; 16 54.8 3,370 
November. ir cl cia a TR AE 378 33 73.6 4,380 
December. oe BE AE Ek fo 378 68 113 6,950 

The yearsloy, Sn amma oo JS a 1,020 7] ne 41.400 

    
Note.—Valufores 1904 to 1906 are rated as fair: 

OTTER CREEK NEAR MOUNTAIN PARK, OKLA. 

This station was established April 2, 1903, by G. H. Matthes. It 
is located on G. M. Dale’s homestead, in the SE. 1 sec. 21, T. 3 N., 
R. 17 W. of the Indian meridian, and is 2 miles west and 1 mile 
north of Mountain Park, Okla. The conditions at the station and
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the bench marks are described in Water-Supply Paper No. 173, page 
83, where are given also references to publications that contain data 
for previous years. 

Discharge measurements of Otter Creek near Mountain Park, Okla., in 1906. 
  

  

  

  

        
  

2 ET Area of Gage Dis- 
Date. Hydrographer. | Width. section. | height. | charge. 

Feet. Sq. ft. Feet. Sec.-ft. 
January 16... .. BoR. Kerby... ah i nina 11 4 1.20 2.8 
Janaary 19.....1....; QO. 5. ih a RE 11 4 1.20 3.0 
Janaary:25... .. JoM- GHes.. ai di a SN 6 3.4 1.15 29 
January 28..... BoB KeTDY. or a aE a oat 11 3.5 1.15 2.6 
February 8..... Es dos. L 0 EE Sl A A oe 11 4 1.17 3.2 
February 2l....1...0. AO. ne A a eR 11 4 1.20 3.8 
March 2. ....5. Jost 0 EE ERA ot 2.5 1.15 1.5 
March 15... ... boocss go SE NI A CE Er rE De te 3.1 1.15 1.7 
March 25... Nees Td dail ana 1 2.5 1.15 15 
Aprfi10. i 00. E. a Merry er fon in yr Se 19 3° 1.80 24 
Apriii3:. coi JM. Silos as a et rr a ad is 16 12 1.61 14 
APHIS. ol den, Ee 6 4.6 1.52 11 
April 22... Wm. 7% Lam... ne a 15 12 1. 50 8.6 
Mayo... on. x OE a Ee a Eh 32 38 2. 50 68 
May 10:.:.:.... bas AO. A a a Ll Me fee 16 | 12 1. 40 7.6 
May l6......... (os dos a he a 32 | 70 3.64 166 
May 22.0... JM. Giles. von: oil Lr ln Soh 14 12 1.45 12 
May24. 5. ..0.0.. QO ira en ie we ait 31 40 2.55 76 
May 28... Wm A. Camb Lc set ni a Sali 17 15 1.46 13 
Maye ili nk Os aan Seen Ea Ee hE i el 16 | 13 1.35 8.7 
June Sul no AO re ir a 15 12 1.30 2% 
Jane 18.....05. J MHGIes a er 28° | 18 1.72 25 
June 20: xh we War A Lamb... cv aioe asl ei 22 19 1.88 27 
Indy as: hla do: ol A TR a 16 12 1.35 8 
Augush 3. ol... QO%he. ote ast aes ul Le 8 2.8 1.20 8.7 
September1S...| Tamband Hutchins. ......C tool 39 203 6.95 669 
September18... ..... do. 0 car alt i he] 49 | 32 9.25 1,040 
October 12..... Wan, A. Lamhe rod ons iom Ru i Le Saat 16 | 12 1. 40 7.6 
December 28 ...|..... A Sh | 17 | 14 1. 50 14 

| 

Doty gage height, in Jer, of Otter Creek near Mountain Park, Okla., fone 1906. 

    

            

Day. Jan. | Feb. | Mar. | Apr. | May. wo | une Ty. Aug. | Sept. | Oct. | Nov. | Dec. 

7 ] : | ee a a ha a 
Loss i Chose 1.2 1.2 1.2 1.247 L316 1.2: |-1.2 Ly h3 4.2 

a es 1.2 1.2 1.2 1.217 25 |-°t5 1.5 1.2.05 12 Ly a8 [35.7 
RES ae 1.3 1.2 1.2 3.2:002.0.: 17 1.5 L212 1-51.87 1.43.6 

A a es 1.2 1.2 1.21 12.4 1.8 1.9 1.4 1kL2:4L00.2 1.5413 2.7 
A 1.2 1.2 2h a2.0601.0. 21.6 1.4 1.3112 1.5i:1.3 2.3 

Bloor na 1.2 1.2 1.2 431 1.5 | 1.5 1.4 3:01.06 1.53.3 2.1 
TiS nah 1.2 1.2 1.2 2.7.55 4-14 1.4 L373 1.4: 1.5 2.0 
Sitio Said 1.2 1.2 1.2 2.21.5 1-13 1.4 551.2 1.41.5 1.9 
Oo EE 1.2 1.2 1.2 2.01 1411.3 1.4 L712 1:4: 1.4 1.8 

10. onan 1.2 1.2 1.2 L8:414 1.1.3 1.9 41.2 411.4 1.7 
{ 2 

: 7 ERE TR 1.2 1.2 1.2 L744 }<%3 2.0 6.0| 1.2 T.41:3.3 1.7 
A nla 1.2 1.2 1.2 1.70 1.4 1.6 1.8 2.5) 1.2 1.4.0 13 1:1 
13 ne 1.2 1:2 12 1.6.1.4 1.3 1.5 1.6 | 10.0 1.41 L4 17 
Ba ts Sa, 1.2 1.2 1.2 1.6 3.55| 1.3 1.5 1.4] 2.6 5.4] 1.4 1.7 
BB Te A 1.2 1.2.40 1.2 1.51. 7.154. 6.2 1.4 1.41 9.25 45] 1.4 1.6 

V8. ah 1.2 1.2000 “82 L.5:0°3.9: 1304.8 1.4 L345 2.8.1.4 1.6 
YT Th, 1.2 1.2122 1.5] 2.4 2.4 1.4 1.31:2.5 2.1:57:1.4 1.6 
8 roi Lads 1.2 1.2 1.2 1.5:4:..9 1.8 1.3 1.3 | 7.85 1.8] 1.4 1.6 
AO Ts 1.2 122 1.2 1:50 1.7 1.5 1.3 1.2:1-8.0 To. 1"1.4 | +1.6 
20:7 sn AT 1.2 1:2 1.2 1.515 1.5 1.3 1.2136 1.5 1.4 1.6 

oo a 1.2 1.2 1.2 1.5095 1.4 1.3 1.2] 2.4 1.31.14 1.6 
Dt 1.2 1.2 1.2 L515 1.4 1.3 1.2.1::2.0 1.5( 1.4 1.6 
2 tr siei de sas 1.2 1.2 1.2 1.5.1.5 1.4 1.3 25:18 1.5] Lav 15 
24. PEs 1.2 1.2 1.2 1.5 15-2: 1.4 1.3 1.205307 LE Lao 5 
2D. nasi eres 1.2 2 1.2 1.4 2.9 8.55 1.3 1.3: 1.6 Ld 15 | 1.5 

| 

20, oe 1.2 1.2 1.2 1.4120 9.8 1.3 Leb) v4! Lo} xs 
lis iow 1.2 1.2 1.2 1.41.16 3.4 1.3 L615 Ld 1.7 1.6 
Sion 1.2 1.2 1:2 1.40 1.5 2.3 1.3 1.511.535 141 71:6 1.5 
Df i a ny 1.2.1.0 1.2 Tal=1.4 1.9 1:5 231.5 1.3 5.65 1.5 
0 Ee nls Lod 210149 1.4 1.7 1.3 1.21°3.5 1.34 5.81.5 
Mir BaZa ial 3.2: urs 1.24 Co 20 2 ss iS ak | 1.5 

1 |              
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Rating tables for Otter Creek near Mountain Park, Okla. 

JANUARY 1 TO MAY 15, 1906. 

  

      

        
        

Gage Dis Gage Div | Gage | Dis- Gage |: Dis 
height. | charge. a [22 | height. charge. || height. | charge 

Feet. Sec.ft. | Feet. | Sec.-ft. || Feet. Sec.-ft. | Feet. Sec.-ft. | 
1.20 2.5 2.50 69 3.80 198 || 5.20 373 | 
1.30 4.3 | 2.60 77 3.9 209 5.40 401 
1.40 6.5 2.70 85 4.00 220 5. 60 430 
1. 50 10 2.80 94 | 4.10 232 | 5.80 460 
1. 60 14 2.90 104 4.20 244 | 6.00 490 
1.70 19 3.00 114 4.30 256 | 7.00 645 
1.80 24 3.10 124 | 4.40 268 8.00 810 
1.90 30 3.20 134 | 4.50 280 | 9.00 980 
2.00 36 3.30 144 | 4.60 203 || © 10.00 1,160 
2.10 42 3.40 154 | 4.70 306 { 11.00 1,340 
2.20 48 3.50 165 || 4.80 319 12.00 1,520 
2.30 55 3.60 176 || 4.90 332 13.00 1,710 
2.40 62 | 3.70 187 | 5.00 345 14.00 1,900 

| : 

MAY 16 TO'DECEMBER 31, 1906.0 

Ee 1 fl : 
1.20 41 1.70 24 || 2.20 53 | 2.70 86 
1.30 7-1 1.80 29 || 2.30 59 | 2.80 95 
1. 40 10 | 1.90 ~ 35 | 2. 40 65 | 2.90 104 | 
1. 50 14 2.00 41 || 2. 50 71:4 3.00 114 | 
1. 60 19 | 2.10 | 47 | 2. 60 78 | { 

| | 1] { |     
a The above table is based on 15 discharge measurements made during 1906 and earlier high-water 

measurements. It is fairly well defined. 
b This table is based on 14 discharge measurements made during 1906 and is fairly well defined below 

-gage height 1.7 feet. Above gage height 3.0 feet the table is the same as the previous one. 

Monthly discharge of Otter Creek near Mountain Park, Okla., for 1906. 

  

  

  

  

  

Discharge] in second-fect. Total ir 

Month. Err CC 4 a. 
Maximum. Minimum. | Mean, | acre-feei 

AY eS a ER Ea 4.3 | 2.5 | 2.56 157 
February. J oe. is ei Nati ses Ur Ri ge ne Dl 2.5 2.5 | 2.50 139 
ICY er CL ree Se TS Re de A i 2.5 Zod 2.50 154 
ADI. rs TN A a ea SE 1, 600 | 2.5: +173 10, 300 
May. Ln ar 670 | 6.5| 64.4 3,96 

AR I RR a 1,120 resin 6,900 
Wy Nr na nal | £4 n.8 726 
Augnst i 490 4 te 25.5 1,570 
September. ot. ir ir SE a sR 1,160 4 156 9,280 
OFHOPEE nF EEL ae 401 | 7 37.3 2,290 
November. 0. i. wr a iS PE Eh 460 1 40.5 2,410 
December. oo ts i Me A ST 445 | 14 50.5 3,110 

The Years «ors eh as tl rg we 1,600 | 2.5| 56.9 41,000     
NOTE. Values are pated as fair. 

HORSE CREEK NEAR MOUNTAIN PARK, OKLA. 

This station was established April 17, 1905, and was discontinued 
June 30, 1906. It was located 5 miles north of Mountain Park, in 
the SE. 1 sec. 1, T. 3 N,, R. 17 W., of the Indian meridian. The 
conditions at the station and the bench marks are described in Water- 
Supply Paper No. 173, page 87.
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Discharge measurements of Horse Creek near Mountain Park, Okla., in 1906. 
  

         

  

| 34 Area of | Gage | Dis- Date. Hydrographer. w idth.| Section. | height. | charge. 

| | Feet Sq. ft Feet. Sec.-ft. 
January 28..... | E.R. SAOTIY: seniuiasius fi5atiuhatnsnces tinnad) aa mt 0.3 0.3 
February Ba... to ilo. op ca ins cv Senn anes sei St Ta eet lotene mon Sa .3 0 
March 17 Giles i edi es A er boo akan Sh 4 0 
Aprily.... ne. BC Muiy, an EE, 1.7 91 1.2 
Apribid, ooo HES. eT a, 3 .9 15 .5 
April ne Wms A Lambe hh Ene boos 15 .85 1.3 
May 3... oe dO ns i a 4 1.6 .90 1.3 
May il... has Q0c sh re iE ! 2.5 .65 | .60 .21 
May 7. cl QO i A Sha ye I Sa 4 2.0 98 1.8 
May 24. of aM Gilles... ocr a aa J 24 75.0 | 4.90 104 
Meavag. cl ll Wen A Vani 0 33 .98 | 72 6 
JUNE. cc LE RO. eG ER a tL ER RD 2 26:1 .60 3 

1 J   
  

a Frozen. 

Daily gage height, in feet, of Horse Creek mear Mountain Park, Okla., for 1906. 
  

  

  

        

  

            
  

  

  

I 
Day | Jan. | Feb. ar, Apr. | May. Jun. | - Day. Jan. | Feb. | Mar. | Apr. May. 7 une. 

Sade atte Pu) 

| | | | Il 

Searle 0.5] 0.3 ilo te tee Tap 0 | 0.4] 0.5] 0.4/0.5] 1.0 | 0.9 
Brad Sebel ta J.000L0 Fis, nl ATs bs Tes bigs 
Solr sl Bale lle t-te Al SEs eles 7 

a St 34 3ls9 | 8s 1.e 2010000000 A esr erls .65 
Bors tienen Say fr 3H as kT | 1.2 ove. 4 3] 5 85) 75.6 
Ba Miva d fre Tir se. calle oaip ie hale 
aan Mbeya al rg og ey gs (leBR TT Aalst ig day 
San Rita bau fy pr ist ale oest ie 
0: en Aly alig dee 8s. Fogle b fie fetes 

0. 4 Ahonatiags 6 Or On: a .3 5 Baise Fung nbag.q 
Ho 4 Alleles .6 Blears ea 3 4 Absa ss ery 
2. 4 Glial 80 .6 AR ND8. cis 5 4 B18 8 1.0 
ign 5 Sharer! 6 apm SE Bll 7 .9 
ry staat barista lag. Spies Stags y 8 

15 ae Sieslristdailng day Im, 00 3s 310 65g 
Wiss 4 5] .a| 65|13 [18 | | 

a Frozen. > 

Rating table for Horse Creek near Mountain Park., Okla., from April 1 to June 30, 1906. 

Gage Dis- | Gage Dis- | Gage | Dis- || Gage Dis- | 
| height. | enarge. height. charge. height. | charge. | height. | charge. | 

Ro | | 
Feet. | Sec. ft. || Feet. | Sect Feet. Sec.-ft. Feet. Sec.-ft. | 

| 0.40 of “ie 8 2.80 32 3.90 65 | 
| .50 0.1 | 1.70 9 2.90 35 4.00 68 | 

-60 Sli 10 | 3.00 38 4.20 76 | 
} 570 S00 12 3.10 41 4.40 84 | 
fi 9 200 4 | 32 44 4.60 92 
Foi 0.60 eal 5530 16 3.30 47 4.80 100 

2 1.00 Re 18 3.40 50 5.00 108 | 
| 110 3 2.30 2 3.50 53 5.20 116 | 
fo 1.90 4 | 2.40 2 || ° 3.6 56 5.40 124 | 
| 12 5 2.50 24 || 27 59 | 5.60 132 | 

140 6% 26 2 3.80 62 5.80 | 140 | 
1.50 7 2.70 29 | | | 

| { |   
  

Nore.—The above table is based on 9 discharge measurements made during 1906 and is well 
defined between gage heights 0.4 foot and 1.0 foot. 

Monthly discharge of Horse Creek near Mountain Park, Okla., for 1906. 
  

  

The period 

  

Discharge in second-feet. 
  

Maximum. | Minimum. Mean. 
  

Total in 
acre-feet. 

542 
296 
565 

        
NoTE.—There was AR no OW during January, Bohra, and Murch, Values April to June 

are rated as fair. 

369             



66 SURFACE WATER SUPPLY, 1906. 

DRY FORK OF OTTER CREEK NEAR MOUNTAIN PARK, OKLA. 

This station was established April 18, 1905, and was discontinued 
It was located about 4 miles northeast of Mountain 

Park, Okla., in sec 15, T. 3 N., R. 16 W., of the Indian meridian. 
The conditions at the station and the bench marks are described in 

Water-Supply Paper No. 173, page 88. 

June 30, 1906. 

Dascharge measurements of Dry Fork of Otter Creek near Mountain Park, Okla., in 1906. 

  

  

      

| 3 | 7s Area of Gage Dis- 
Date. Hydrographer. Width. section. | height. | charge. 

Feet. | Sq.7L. Feet. Sec.-ft. 
January 17..... BoB Karhy. . voi tir ah ns 6 1.8 0.55 0.9 
January 27... 0... Qo. at a 5 1.3 .55 .8 
February 8....:..:. QOL. a I TR 4 1.2 .55 2 
March... hie do. Ty 3 .8 .50 -2 
March 17...:... JM. Giles = aun oe TL Tl, 3 +6 .50 .4 
APTLY... BeCoMurphy ovo oii os 8 3.0 90 6.2 
April id... JM Glow a ER ne 6 3.4 .70 2.9 
Aprili2i-. oun Wad Lamb. oo. os. ora ra ba 6 1.8 .70 | 2.3 
May Sn ual do em ele Ls 6 2.9 .85 | 5.4 
May li... ve Qos i pal rn a SS as 5 1.8 .60 | 2.6 
May i7.. cf QO. rE ET RE 8 4.3 1.00 11.0 
Moy 24......0.. Je NM Glee. Sr in a RE 21 24.0 1.92 47.0 
May 24...... bi 0% ois thd ae rd ea ts Sa a Se Se a 22 31.0 2.21 67.0 
May: 29... Wm. A. Lamb. oo ls i te 6 2.0 .78 3.7 
JERE G20 did QO a ET A LT 5 1.5 . 60 2.6   
  

  
Daily gage height, in feet, of Dry Fork of Otter Creek near Mountain Park, Okla., for 1906. 

  

  

Day Jn | rob. Mar. Apr. May. June. Day 

| ! { 

tia 0.4] 0.5] 0.5/0.5 fio tor fw 
as ME 4 | 25055 «9.71408 18... 
Bo nd 5 A 8p boss] 8 ie co 
gach toa] ab 50375 1.8 118 Onn: 
Br aan (iz dle Tid i RR AL 

oir ny Fra 1] SEE bBo Sh 
at Silica ghgie fala Later GRIT 

Sia nis | ATS a Be WT HL Cn 
Qs Bil rndrloeh TO hii 2 

105 500 | Bonelli vei es Ll] 
W.. onion adhe 5S .8 “016 Ari 
AZ son .5 9 | NL +8 SGT ir aa 
Yc erin Birnie oT 0 .6 29... 
doc... .5 .5 »5 Lob S68 30. was 
15. Fa ads] ur 28 ssa 
Wi cas .D +5 v5 +7 | 1.2 .9 

| 

  

      
  

Rating table for Dry Fork of Otter Creek near Mountain Park, Okla. 
June 30, 1906. 
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| | 3 
Feb. aon: Apr. | May. June. 

0.5] o. 1.0 | 0.8 

C
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Ct
 
Cr
 
Gr

 
On

 

c
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1.55 
1.05 | 3.55 
I. 1 

W
R
X
R
L
L
O
O
F
T
O
N
R
L
L
O
D
 

N
N
O
 

    

, from April 1 to 

  

Gage Gage 

  

| 

Gage Dis- Dis- Dis- || Gage Dis- 
height. | charge. || height. | charge. || height. | charge. | height. | charge. 

| 

Feet. Sec.-ft. Feet. Sec.-ft. Feet. Seed | Feet. Sec.-ft. 
0.50 1 1.40 23 2.30 5 3.20 154 
.60 2 1.50 27 2.40 83 || 3.3 164 
.70 3 1.60 31 2.50 91 3.40 174 
.80 5 1.70 36 2.60 99 3.50 184 
.90 7 1.80 41 2.70 107 3.60 195 

1.00 9 1.90 46 2.80 116 3.70 206 
1.10 12 2.00 52 2.90 125 3.80 217 
1.20 15 2.10 59 3.00 134 
1.30 19 2.20 67 3.10 144                       

Norte.—The above table is based on 10 discharge measurements made during 1906, and is fairly well 
defined.
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Monthly discharge of Dry Fork of Otter Creek near Mountain Park, Okla., for 1906. 

  

  

  

  
  

Discharge in second-feet. Total in 
Month. ten were 2 

Maximum. | Minimum. Mean. | acre feet. 

| | = 
ATI LR ee, 212 | 1f:014.8 | 881 
MAY a Se ee eb rn is ae sam pa pt ee 67 | 2 8.40 | 516 
Ie en 190 | 1] | ass] 585 

The DRIO0 Te saat hh ee Te ie ets Shin Ledyiideh SE | 1,980 
= Ry = ar ee i er     
NoTeE.—The total discharge for January, February, and March probably did not exceed 100 acre- 

feet. Values for April to June are rated as approximate. : 

SALT FORK OF RED RIVER AT MANGUM, OKLA. 

This station was established April 11, 1905, and was discontinued 
June 30, 1906. It was located at the highway bridge one-half mile 
south of Mangum, Okla. The conditions at the station and the 
bench marks are described in Water-Supply Paper No. 173, page 91. 

Discharge measurements of Salt Fork of Red River at Mangum, Okla., in 1906. 

  

  

wi Area of | Gage Dis- - 
Date. Hydrographer. Width. | So tion. height. | charge. 

Feet. | Sq. ft. Feet. Sec.-ft. 
January 12..... BR Rertv. i. nr on sli ae 61 40 2.60 40 
Janaary 25... BO. rk Ea RE Ee Re 45 23 2.40 20 
January 27..... TN Gee. i Ee En Sd ened 40 21 2.40 22 
February 2..... BR Ret. i ran crate ated vias 50 23 2.45 23 
February 13... .0..... AO sa Ae 110 81 2.75 109 
February 23....{..... Ao. aR RR A 31 22 2.50 26 
Maveh 7........1..... doy. Ls ee AR a 10 3.2 2.10 2 
Marehr 2!.......1..... 0, RR EE Tats 6 2 2.00 1 
Mare 23. .....: Je Mo Glen. or rn. es 3 0.2 1.90 0.1 
March 28....... E.R Rerby. 0 uaa a ni, 91 5.4 2.55 54 
April it... J MGs RL 75 71 2.90 55 
APTI: an. Wm A. Yamba i ee ieee, 51 68 2.83 52 
Aprited, oo... lel oi nn 38 40 2.90 40 
Mays. ...... 0.00, QO. ei eae 71 60 3.00 78 
May Id. ........ 0... QO. EE et 18 19 2.58 10 
Mav id...... 00.0... QO fr sae hd Dene Rt Ae 165 125 3.10 212 
Maylh... 0... JoML GES. oe 156 327 3.58 677 
Moy 165... 000. 0..0 QO, nt ee ER ER 84 241 2.95 168 
May 22..:...... Wr A. bambi oan asa 53 85 2.45 24 
May 28. iat. lin QO ER had i ah ak 66 129 3.20 206 
May 25... QO ae i a area eh a Sea 49 162 3.30 418 
June 2: oon da QO. nc a RR Fai bet Bash ti 147+ 197 3.55 580 
June Bo ooo La 00. a a en 112 130 3.20 186 
Janes... QO is i ee Te RS Hen ah 31 28 2171 41 
June:l5........ TM QUES. he il ia anh re Se ae 42 42 2.90 114 
me 16... QO a a Pena te 35 28 2.70 39 

June 18........ Won A. Yam... 0 hans. ha iss 36 38 2.87 58 
June 19... Os EE Re 41 34 2.81 48 
Fume. a QO i SRN TL 29 | 19 2.60 16 
Junet2s. ool Co Qos oe de 38 | 44 2.80 45 
June... .....l...» QL cod So ds Ra Se 31 | 27 2.50 12 

|         
 



68 SURFACE WATER SUPPLY, 1906. 

Daily gage height, in feet, of Salt Fork of Red River at Mangum, Okla., for 1906. 

  

    

  

      

  

        
  

  
  

  

    

  

    

  

                  

  

  

  

I | | | 
Day. Jan. | Feb. | Mar. | Apr. | May.| June. | Day. | Jan. Feb. Mar. Apr. ii June. 

: 

25, 2.55221 2.4 3.0. 27 251 2.60 1.9027 2.8 | 2.8 
25 (2311-21 2.31 .3.0( 3.5 257:261 1.9527 2.7 2.8 
251-251 20.1 2.3] 3.0439 2.5 | 2.6 | 1.9 27 2.0128 
2841.24 | 2.02.3 3.01 35] 256-261-1913 2.6 2.6 
297 1:231-20{ 3.5.29 30 251 2.64 1L9183.2) 28125 
251 23121 3.5 2:0.1.-2.9 251 2.51 L913.0 2.4 25 
25% 2.31: 2.11:-3.3}:2.81:28 251-25] 1913.0 300 29% 
25 23 2. {3.0 2.71.25 25 2.5 L929 31.2.5 
251231 2.1 3.0 2:6:1.2.5 2.44 24 1.9427 3.3| 26 
29:1 ~2:30: 2.01 2.0 2.0. 25020 :...:...0 2.41 2.410°0.0.2.7 3.00 2.5 
2.51 2.311.912.8128 (2H M27, ies, 2.4, 2.3 1.926 2.8 2.4 
2512.8) 1.9 282.54 254.28... 0.3 2.4, 2.2| 2.626 2.6 2.3 
2.5 2.8 1.912.825 25020. .........; 2.5]... 2.6 | 2.6 2.5 2.3 
271-29] :1.9] 29 3:0 | 2:0 Hdl. 25.1. 2.6 | 26:11:23 2.2 
201-29 1.9} 291-33 3.3 SL. ra 2.54. 26:00. 280. 
2.540.984 1.04 28) 2.9/3.0] } | 

| i 

Mean daily discharge, in second-feet, of Salt Fork of Red River at Mangum, Okla., for 
1906. 

| or Tone] Fe) Day. Jan. | Feb. | Mar. | Apr. | May. June. Day. Jan. | Feb. Mar. | Apr. May. June. 

Yaa 30 30 3to85 | 800 dor 20 35] 0 9%| 6 
ne iu, 30 30 2 24 80:17 4504-18... 0... 30 35 | 1° 40 | 9 60 

pn ep 30 30 1 24 SO 450 F 19: 30 85-11 io CD00 48 
4 ania 62 20 xt 24 80:1 450: 11:20. 0- nv.00 30 5 1 97 60 16 
Doan 51 12 1-270 00: 1-110: 1020 ooo 30 5:4 1.01103 36 12 
I 30 12 2] 270 55 8122... 30 26| 0.5, 58 15 12 
eam, 30 12 21.170 40 0028 tain 30 2610.21 58. 185 12 
Riu. 30 12 2 68 25 204 2% nal 30 20:1:-0.1:1. 20 [420 12 
Qn at 30 12 2 55 12 294125... orn 20 7.1.0.1 | 20 | 420 16 

30. oc 30 12 1 48 12 vorhe T  ea 21 84.60.1120} 190 12 
Mon lo. 30 12 1 48 10 2H. 22 e560 00 118 10 
$2.5 oo 30 | 130 1 48 8 2 HO eae 22 361 | 10 60 8 
Ao. 30 130 1 48 Sl m2 Ue 20a fas. 61 10 36 R 
$c 51 | 180 1 60 | 185 23 80: ls ji. 6% vl Ay 12 6 
Was ae on 40 | 180 1 60 7400 | 240 BY: ln 304. 61 ny oasis 
16... 50... 30 | 130 1 48 | 145 | 110 | | 

NotTe.—These discharges were obtained by the indirect method for shifting channels. 

Monthly discharge of Salt Fork of Red River at Mangum, Okla., for 1906. 

ol | Discharge in second-feet. Total in 

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

SOTBALY oe oo ae ves en ssid vs nits Saas s hans foe Ene | 62 20 31.6 1,940 
eb Ey tl hE 180 3 47.5 2, 640 
MOY re Ce i a a Rd Ae EE an 61 0.1 10. 8 664 
ADE rN Be Re 270 10 61. 2 3, 640 

BY en Re 420 8 99.8 6, 140 
JOE Ts ai Ee 450 6 82.1 4, 890 

The period. oo, Ran ade fia, 19, 900 
    
   



69 RED RIVER DRAINAGE BASIN. 

TURKEY CREEK NEAR OLUSTEE, OKLA. 

It is located about This station was established April 20, 1905. 
200 feet downstream from William Fullerton’s 

miles northwest of Olustee, Okla. 
6 ) gation dam irri 

The conditions at the station and 

) 17 the~bench marks are described in Water-Supply Paper No. 
page 94. 

Discharge measurements of Turkey Creek near Olustee, Okla., in 1906. 
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Daily gage height, in feet, of Turkey Creek near Olustee, Okla., for 1906. 
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WASHITA RIVER AT ANADARKO, OKLA. 

This station, established October 25, 1902, by W. G. Russell, is 
located at the highway bridge one-half mile north of the Anadarko 
railroad depot. The conditions at this station and the bench marks 

are described in Water-Supply Paper No. 173, page 95, where are 
given also references to publications that contain data for previous 
years. 

Discharge measurements of Washita River at Anadarko, Okla., in 1906. 

  

January 11. .... 

January 13..... 
January 24..... 
January 28..... 
January 29..... 
Februaryl..... 
February 3..... 
February 14.... 

  

September 20... 
October 17..... 
November 9.... 
December 27. .. 

  

  
  

lord Area of Gage * Dis- 
¥ydrographer, jWidin. section. | height. | charge. 

Feet. | Sq.ft. Feet. Sec.-ft. 
Be R. Rerhy. vr ci a 61 138 2.75 148 

SI Oana Crt ohh hl i bans 3 ot Ree Has 61 140 2.80 151 
Sh, 0, ah NT i 61 130 2.70 126 
JM Ges. oo a Ed 61 136 2.70 128 
Rh 40, SE aT a Te 61 136 2.70 134 
BR Rey a a 61 130 2.70 152 
ns do. Sl na der Sa ns at 61 139 2.70 156 
a QOS EE 63 152 2.75 172 
Bit dO. ei Sh i ieee 62 143 2.75 133 
aE 0, et i Ee a 62 143 2.73 130 
JMOGHes. . a Sa 61 135 2.73 128 
id O etstis Hs Ep AS se A Ess na 290 4.80 473 
rn BO LN Rt NE 71 275 4.68 449 
MWme A Lamb. oir a Sa 68 169 3.60 288 
J. MiGlless. 5. aE Nn 69 163 3.70 304 
Wine As Lamb co. oo. le tras ST 62 146 3.19 195 
AE TREE NR RAR eR en RE nC 64 136 2.95 181 

d 64 130 2.90 160 
70 511 7.97 1,210 
70 541 8.36 1,240 
70 531 8.22 1,220 
70 514 7.94 1,100 
70 469 7.30 902 
70 419 6. 60 7 
70 282 4.70 464 
68 212 4.20 382 
68 190 3.90 344 
64 146 2.90 181 
64 147 2.90 189 
63 133 2. 66 149 
62 129 2. 66 142 
64 169 3.25 245 
70 552 8. 65 1, 500 

Ss AOL ona eT J ne 70 680 10. 40 1,860 
To NC A TN i Ee Si 7 307 5. 85 706 
fe QO. a re a Es 70 264 | 5.09 565 
ix do... i my i rian, 68 210 | 3.80 323 
Sar QO in i srt Sed aa aha 70 782 | 11.26 2, 450 
St doses sisal deol ul ER a te) 70 307 5.05 566 
opt QO a Ee aR 63 174 3.10 216 
Sais AOU. SN a ln en as 68 202 3.70 313   
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Daily gage height, in feet, of Washita River at Anadarko, Okla., for 1906. 

Jan. Day. 

Dis- 
charge. - 

Sec.-ft 

 
 

Rating table for Washita River at Anadarko, Okla., for 1906. 

 
 

h
a
 

an 
un 

a 
e
y
 

Se 
aT 
e
y
 

e
a
 

    Gage 
height 

Fe 
2 

2S 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3. 
3 
3 
3 
4 

 
 

  
  

 
 

gage heights 2.6 feet and 11.2 feet. The extension of the table has been applied to the 
1905 gage heights above 7.0 feet, and the monthly discharges as recomputed are given below. 

  

NoTe.—The above table is based on 41 discharge measurements made during 1906 and is fairly well 
defined between
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Monthly discharge of Washita River at Anadarko, Okla., for 1905-6. 

Discharge in second-feet. 
  

  

  

  

      

  

  

Total in 
Month : 

Maximum. Minimum. | Mean. acre-feet. 

1905. | 
Jamuary (2edaye) ce aa 144 105 124 5,900 
Fabruary QO AaYSY. oi... cd SR TR aad 395 144 226 7,170 
March (Cdn)... a irs a ee a eae ge 730 -191 319 18,300 
Aprib20 day) oi ii ere a ar ey 2,280 202 556 32,000 
May. ie al ene Tr oaoeats © 5,900 274 1,270 78,100 
ne ie ne a ri 5,850. 250 992 © 59,000 

JAY as oo a ee eR ANE 544 180 252 15,500 
ARGASE: Jat sets Es tin i sl SA a ad | 1,730 120 418 25,700 
September... . i si ha TE en | 1,380 135 368 21,900 
Ooty. or RN a ATG 134 85 109 6,700 
NOVEMDET . . er Ds Sat aia se mn snl fe ney 880 104 227 13,500 
DeCOIIDIOT . » .. .  si hmm vid ds SS a A a Sa a Shai . 333 158 187 11,500 

The period... .J.... Sn hs Pain at Sela Aes epg fommmemen eee 295,000 

1906. i 
JAY da er ee Sn Sallis 158 142 148 9,100 
BOD ary a Sr a AS a, 158 126 140 7,780 
March. . 207 142 149 9,160 
April... 2,700 158 446 26,500 
May. 1,250 174 441 27,100 
June 6 110 222 13,200 
July... 3,020 142 828 ; 
August. . 1,050 275 547 33,600 
September. 3,060 207 749 44,600 
October. ... a 207 279 17,200 
November. .. Lia try Le RE 309 190 -206 12,300 
Deceraber... hhh ea eT 975 292 449 | | 27,600 

HO YOON. uso in saat: Haasan ha ad en 3,060 110 384 279,000             

NoTEe.—The above values for 1905 supersede those given in Water-Supply Paper No. 173. They are 
more accurate owing to the availability of new data since the first publication in the 1905 report. 
Values are rated as follows: 1905, and January to March, 1906, fair; April to December, 1906, good. 

OUACHITA RIVER AT ARKADELPHIA, ARK. 

This station was established August 1, 1905. . It is located at the 
bridge of the St. Louis, Iron Mountain and Southern Railway at 
Arkadelphia, Ark. The conditions at the station and the bench 
marks are described in Water-Supply Paper No. 173, page 99. 

Discharge measurements of Ouachita River at Arkadelphia, Ark., in 1906. 

  

  

      

. 3 Gage Dis- Date. Hydrographer. height. | charge. 

(sleet. >t. Sec~fL. 
Mays... .... BR, Nagler A A Eu tants | 17.4 | 25,500 
Maye ld Ahi eT. 12.15 15,800 
D0. dO a ER a ee ee aS a dea as 1.6 | 15,600 

May7... .......1... AOL i Cee Te Te the Es REY es Sa AR te 10.3 | 13,000 
Do... is QO RE re a ee 10.1 12, 600. 
Do. ida OE a Ds aa ane HAs a ws wn Samm eH wd hid 9.5 11,200 

Jme?2 0 A ayIor A, er a ee, rea es nas a 4.6 1,600 
Jume20.. oa i BO a oad 3.2 | 520 

Aa
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Daily gage height, in feet, of Ouachita River at Arkadelphia, Ark., for 1906. 
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Below 3.0 feet it is liable to large error. 
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Notre.—The above table is based on 8 discharge measurements made during 1906 and is fairly defined 

above gage height 3.0 feet.
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Monthly discharge of Ouachita River at Arkadelphia, Ark., for 1905-6. 

| Discharge in second-feet. 
  

    

  

  

      

   

    

  
  

Month. Tn 
| Maximum. Minimum. | Mean. 2 

1905. 
ACO i re iin es sit enads big dwn tne tn sah s 3,380 50 301 18,500 

305 630 37,500 
380 1,870 115,000 

1,100 4,970 296, 000 
640 6,720 413,000 

eta ma renter 880,000 

January. ..... 5 oe 31,900 1,190 7,380 | 454,000 
February. 15,600 1,190 3,380 188,000 
Mareh... 25,700 1,980 5,740 353,000 
April. Ss 10,900 1,100 3,370 201,000 
Meee a ee a es Sa a a hae 33,800 640 5,340 328,000. 
Je IR TS ES NR 1,730 470 964 57,400 
JOY. ii nr a ei tae the ab aw 10,7 340 2,050 126, 000 
AMTAS sr sii ol iia rai os carb TAR Hen A de 3,030 5%0 1,090 67,000 
SeDtemBeE. fT rE A te ret aS STAR 2,110 420 815 48, 500 
OC ODO a dT eR Ee 2,110 305 758 46, 600 
NOVCIINET: Li a testi he Se de i haba ae 7,800 340 1,830 109, 000 
11000 Ee eS aN SS PR et Me LR ES 29,700 640 5,530 | 340,000 

PRO NCA. i Lr. sri le sat ee Slate ws ad ad a A 33,800 305 3,190 2,320,000       
  

Nore.—Values 1905-6 are rated as good. 

MISCELLANEOUS MEASUREMENTS IN RED RIVER DRAINAGE BASIN. 

Sulphur Creek is formed by the junction of Antelope Springs and 
Buffalo Springs near Sulphur, Ind. T. It is tributary to Washita 
River through Rock Creek. 

The following measurements were made January 7, 1907, by N.C. 

  

  

Grover: 

Miscellaneous measurements in Red River drainage basin in 1907. 

Stream. | Locality. Width. Aros of as 

| Feet. Sq. ft. Sec. Zz, 
Atigiope SBrINgS. i. Above jumetion. soto ila es 7.4 4.9 3.22 

Te IE AL EEN SA LEO YR Sal rel Re NE 6.7 2.7 3.42 
Buffalo SPINES A or he AO. i es a Se Tr 10.5 5.5 6.11 
Sulphar Creek. 0.0... { Baow junction: ... .. iid ols 12.2 7.6 10.7 

|       
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CLASSIFICATION OF THE PUBLICATIONS OF THE UNITED STATES GEOLOGICAL 
SURVEY. 

[Water-Supply Paper No. 209.] 

The publications of the United States Geological Survey consist of (1) Annual 

Reports; (2) Monographs; (3) Professional Papers; (4) Bulletins; (5) Mineral 

Resources; (6) Water-Supply and Irrigation Papers; (7) Topographic Atlas of United 

States, folios and separate sheets thereof; (8) Geologic Atlas of United States, 

folios thereof. The classes numbered 2, 7, and 8 are sold at cost of publication; the 

others are distributed free. A circular giving complete lists can be had on application. 

Most of the above publications can be obtained or consulted in the following ways: 
1. A limited number are delivered to the Director of the Survey, from whom they 

can be obtained, free of charge (except classes 2, 7, and 8), on application. 
2. A certain number are delivered to Senators and Representatives in Congress for 

distribution. : 

3. Other copies are deposited with the Superintendent of Documents, Washington, 

D. C., from whom they can be had at practically cost. 

4. Copies of all Government publications are furnished to the principal public 
libraries in the large cities throughout the United States, where they can be consulted 
by those interested. ; 

The Professional Papers, Bulletins, and Water-Supply Papers treat of a variety of 
subjects, and the total number issued is large. They have therefore been classified 
into the following series: A, Economic geology; B, Descriptive geology; C, System- 

atic geology and paleontology; D, Petrography and mineralogy; E, Chemistry and 
physics; F, Geography; G, Miscellaneous; H, Forestry; I, Irrigation; J, Water stor- 

age; K, Pumping water; L, Quality of water; M, General hydrographic investiga- 
tions; N, Water power; O, Underground waters; P, Hydrographic progress reports; 
Q, Fuels; R, Structural materials. 

Series P.—The hydrographic progress reports contain the results of stream measurements. A report 

is issued for every calendar year, containing the results of data collected during that year. These 

reports were first published as a part of the Director's annual report or as a bulletin; they are now 

published as water-supply and irrigation papers. The following is a list, by years, of the publications 

containing the progress reports of stream measurements (* means out of stock). A detailed index 

of these reports (1888-1903) is published as Water-Supply Paper No. 119. : 

1888. Tenth Annual Report, Part II*. 

1889. Eleventh Annual Report, Part IT*. 

1890. Twelfth Annual Report, Part IT*. 

1891. Thirteenth Annual Report, Part I1I*. 

1892. Fourteenth Annual Report, Part IT*. 

1893. Bulletin No. 131%. 

1894. Bulletin No. 131%; Sixteenth Annual Report, Part IT. 

1895. Bulletin No. 140%, 

1896. Water-Supply Paper No. 11%; Eighteenth Annual Report, Part IV*. 

1897. Water-Supply Papers Nos. 15% and 16%; Nineteenth Annual Report, Part IV+. 

1898. Water-Supply Papers Nos. 27% and 28%, Twentieth Annual Report, Part IV*, 

1899. Water-Supply Papers Nos. 35%, 36%, 87* 38% and 39%; Twenty-first Annual Report, Part IV, 

1900. Water-Supply Papers Nos. 47, 48, 49, 50, 51, and 52: Twenty-second Annual Report, Part IV, 

1901. East of Mississippi River, Water-Supply Papers Nos. 65% and 75%. 

West of Mississippi River, Water-Supply Papers Nos. 66 and 75%. 
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SERIES LIST. 

1902. East of Mississippi River, Water-Supply Papers Nos. 82 and 83. 

West of Mississippi River, Water-Supply Papers Nos. 84 and 85. 

1903. East of Mississippi River, Water-Supply Papers Nos. 97 and 98. 

West of Mississippi River, Water-Supply Papers Nos. 99 and 100. 

1904. East of Mississippi River, Water-Supply Papers Nos. 124, 125, 126, 127, 128, and 129. 

West of Mississippi River, Water-Supply Papers Nos. 130, 131, 132, 133, 134, and 135. 

1905. East of Mississippi River, Water-Supply Papers Nos. 165%, 166*, 167, 168%, 169, 170, and 171. 

West of Mississippi River, Water-Supply Papers Nos. 171, 172%, 173%, 174, 175%, 176, 177, and 178. 

1906. East of Mississippi River, Water-Supply Papers Nos. 201, 202, 203, 204, 205, 206, and 207. 

West of Mississippi River, Water-Supply Papers Nos. 207, 208, 209, 210, 211, 212, 213, and 214. 

Correspondence should be addressed to 
THE DIRECTOR, 

UNITED STATES (GEOLOGICAL SURVEY, 

W asHINGTON, D. C. 

SEPTEMBER, 1907.
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