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COLLECTION AND EXAMINATION OF SAMPLES 3

daily samples before compositing have not been reported. Spe-
cific conductance was usually determined on each daily sample,
and as noted in the table headings this information is available for
reference at the district offices listed under Division of Work, on
page 22.

Quantities of suspended sediment dre reported for 26 sta-
tions during the year ended September 30, 1955. The sediment
samples were collected one or more times daily at most stations,
depending on the rate of flow and changes in stage of the stream.
Sediment samples were collected less frequently during the year
at many other points. In connection with measurements of sedi-
ment discharge, sizes of sediment particles were determined at
26 of the stations. As noted under Remarks in the table head-
ings, suspended-sediment concentrations also were determined
from the samples collected for chemical analyses in some parts
of the country. The data do not provide a reliable basis for com-
puting the loads of suspended sediment carried by the stream but
may be of value for design and operation of filtration plants uti-
lizing these stream waters. Records of these infrequent deter-
minations are available for reference in the district offices listed.

Material which is transported essentially in continuous contact
with the streambed and the material that bounces along the bed in
short skips or leaps is termed bed load and is not considered in
this report. All other undissolved fragmental material in-trans-
port is termed suspended sediment and generally constitutes the
major part of the total sediment load. At the present time no re-
liable method has been developed for determining bed load on a
routine basis.

COLLECTION AND EXAMINATION OF SAMPLES
.CHEMICAL QUALITY

Samples of chemical analyses were usuallycollected at or near
points on streams where gaging stations are maintained for meas-
urement of water discharge. Two methods of compositing samples
for analysis are used in Geological Survey Laboratories: (1) Equal
volume method-For streams, mostlyeast of the Mississippi River,
not subject to rapid and large fluctuations in chemical composition
or concentration, three composite samples were usually prepared
each month by mixing together equal volumes of daily samples col-
lected from the lst to the 10th, from the 11th to the 20th, and dur-
ing the remainder of the month. Samples were sometimes com-
posited for shorter periods on the basis of the concentration of dis-
solved solids as indicated by measurements of specific conductance
of the daily samples.
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(2) Discharge method-Composites based on discharge consist of
a volume taken from each sample in proportion to the product of
the rate of water discharge when the sample was collected and the
length of time the sample represents. With this method usually
each daily sample was assumed to represent an equal time and the
volumes composited were taken in proportion to the rates of dis-
charge when the samples were collected.

The samples were analyzed according to methods regularly
used by the Geological Survey. These methods are essentially the
same as or are modifications of methods described in recognized
authoritative publications for the mineral analysis of water sam-
ples (Collins, 1928; Am. Public Health Assoc., 1946).

The value usually reported as dissolved solids is the residue
on evaporation after dryingat 180°C for 1 hour. For some waters
particularly those containing moderately large quantities of soluble
salts, the value reported is the sum of the quantities of the var-
ious determined constituents using the carbonate equivalent of the
reported bicarbonate. The sum of the constituents may be given
instead of or in addition to the residue. Specific conductance is
isgiven for most analyses and was determined by means of a con-
ductance bridge using a standard potassium chloride solution as
reference.

SEDIMENT

In general, suspended-sediment samples were collected daily
with U. S. depth-integrating cable-suspended samplers ( U. S.
Interagency, 1948, p. 70-76 and U. S. Interagency, 1952, p. 86-90)
from a fixed sampling point at one vertical in the cross section.
The US DH-48 hand sampler was used at many stations during pe-
riods of low flow. Suspended-sediment samples, consisting of
depth-integrated samples at three or more verticals in the cross
section, were made periodically to determine the cross-sectional
distribution of the suspended concentration with respect to that at
the daily sampling vertical. In streams where transverse distri-
bution of sediment concentration ranges widely, samples were
takenregularly at twoor more verticals to determine the average
concentration across the section. During periods of high flow,
samples were taken two or more times throughout the day at many
sampling stations, and during periods of rapidly changing flow
samples were taken hourly at some stations.

Sediment concentrations were determined by filtrationor evap-
oration of the samples as required. At many stations the daily
mean concentration for some days was obtained by plotting the in-
stantaneous concentrations onthe original or copies of the original
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gage-height chart. The plotted concentrations adjusted, if neces-
sary, for cross-sectional distribution with respect to that at the
daily sampling vertical, were connected or averaged by continuous
curves to obtaina concentration graph. This graphrepresented the
estimated concentration at any time and, for most periods, daily
mean concentrations were determined from the graph. When the
concentration and water discharge were changing rapidly, the day
was often subdivided for this computation. For some periods when
the day-to-day variation in the concentration was negligible, the
datawere not plotted, and the average concentration of the samples
was used as the mean concentration for the day. For certain sta-
tions, when the discharge and concentrations were relatively low
and varied only slightly from day to day, the samples for a number
of days were composited and the mean daily concentrations and
mean daily loads are shown.

For some periods when no samples were collected, daily loads
of suspended sediment were estimated on the basis of water dis-
charge, sediment concentrations observed immediately preceding
and following the periods, and suspended-sediment loads for other
periods of similar discharge. The estimates were further guided
by weather conditions and sediment discharge for other stations.

In many instances where there were no observations for sev-
eral days, the suspended-sediment loads for individual days are
not estimated, because numerous factors influencing the quantities
of transported sediment made it very difficult to make accurate es-
timates for individual days. However, estimated loads of sus-
pended sediment for missing days in otherwise continuous period
of sampling have been included in monthly and annual totals for
most streams to provide a complete record.

In addition to the records of quantities of suspended sediment
transported, records of the particle sizes of sediment are included
also. The particle sizes of the suspended sediments for many of
the stations, and the particle sizes of the bed material for some
of the stations were determined periodically. As much of the ma-
terial carried in suspension is finer than 0.062 mm, the pipette
method, (Kilmer and Alexander, 1949) or the bottom withdrawal tube
method (U. S. Interagency, 1943, p. 82-90) were used in most of
the analyses. Size fractionsbetween1.000 mm and 0.062 mm were
usually analyzed by the visual accumulation tube method (U. S.
Interagency 1957). Separations between sand and silt-clay sizes
and some analyses of all sediment coarser than 0.062 mm were
made by sieve analysis. Native or distilled water, as noted in the
tables of analyses, was used as the settling medium. In some in-
stances, chemical dispersing agents were added to the settling me-
dium. In some instances, chemical dispersing agents were added
to the settling medium. As settling diameters of the clay and col-
loidal fractions are often affected by the chemical character of the
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settling medium, analyses made using native water may more
nearly simulate particle sizes existing in the stream. Results of
analyses using distilled water or using a settling medium contain-
ing dispersing agents approximate ultimate particle sizes of the
finer fractions. The concentration of sediment suspension for a-
nalysis was reduced to less than 5,000 parts per million, where
necessary, by means of a sample splitter, in order to stay within
limits recommended for the bottom-withdrawal tube or pipette
method. The concentration of suspended sediment used in the
bottom-withdrawal tube or pipette cylinder was often different from
the concentration in the original suspension. The concentration at
which analyses were made is indicated in the appropriate tables.

TEMPERATURE

For most of the stations, daily water temperatures were ob-
tained at the time that the chemical quality or sediment samples
were collected. So faraspracticable the water temperatures were
observed at about the same time each day for an individual river
station in order thatthe data would be relatively unaffected by di-
urnal variations in temperature. For most large, swiftly flowing
streams the diurnal variation in water temperature is probably
small, but for sluggish or shallow streams the daily rangein tem-
perature may amount to several degrees and may follow closely
changes in air temperature. The thermometers used for deter-
mination of water temperature were accurate to plus or minus
about 0.5°F.

Records of thermograph observations consist of maximum and
minimum temperatures for each day, and the monthly averages of
the maximum daily and minimum daily temperatures.

EXPRESSION OF RESULTS

The dissolved mineral constituents are reported in parts per
million. A part per million is a unit weight of a constituent in a
million unit weights of water. Equivalents per million are not
given in this report although the expression of analyses in equiva-
lents per million is sometimes preferred. An equivalentper mil-
lion is a unitchemical combining weight of a constituent in a mil-
lion unit weights of water. Equivalents per million are calculated
by dividing the concentration in parts per million by the chemical
combining weights of the individual constituents. For convenience
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in making this conversion the reciprocals of chemical combining
weights of the most commonly reported constituents (ions) are
given in the following table:

Constituent Factor Constituent Factor
Iron (Fet*).......... 0.0358 Carbonate (CO; ") ..0.0333
Iron (Fet* ), ........ .0537 Bicarbonate (HCO;"). .0164
Calcium (Catt) ...... .0499 Sulfate (SO, ") ..... .0208
Magnesium (Mg*t) ... .0822 Chloride (C17)...... .0282
Sodium (Nat)........ .0435 Fluoride (F7)....... .05626
Potassium (K¥) ...... .0256 Nitrate (NO37)...... .0161

Results given in parts per million can be converted to grains
per United States gallon by dividing by 17.12. A calculated quan-
tity of sodium and potassium is given in some analyses and is the
quantity of sodium needed in addition to the calcium and magne-
sium to balance the acid constituents.

The hardness, as calcium carbonate (CaCQ,), is calculated
from the equivalents of calcium and magnesium, or is determined
by directtitration. The hardness caused by calcium and magnesi-
um (and other ions if significant) equivalent to the carbonate and
bicarbonate is called carbonate hardness; the hardness in excess
of this quantity is called noncarbonate hardness.

In the analyses of most waters used for irrigation, the quan-
tity of dissolved solids is given in tons per acre-foot as well as in
parts per mi'lion. Percent sodium is computed for those analy-
ses where sodium and potassium are reported separately by di-
viding the equivalents per million of sodium by the sum of the e-
quivalents per million of calcium, magnesium, sodium, and potas-
siumand multiplying the quotient by 100. In analyses where sodi-
um and potassium were calculated and reported as a combined
value, the value reported for percent sodium will include the e-
quivalent quantity of potassium. In most waters of moderate to
high concentration, the proportion of potassium is much smaller
than that of sodium.

Specific conductance values are expressed in reciprocal ochms
per centimeter times 106 (micromhos per cm at 25°C). The dis-
charge of the streams is reported in cubic feet per second (see
Streamflow, p. 22 ) and the temperature in degrees Fahrenheit.
Color is expressed in units of the platinum-cobalt scale proposed
by Hazen (1892, p. 427-428). Hydrogen-ion concentration is ex-
pressed in terms of pH units. By definition the pH value of a so-
lution is the negative logarithm of the concentration of gram ions
of hydrogen. However, the pH meter which is generally used in
Survey laboratories, determines the activity of the hydrogen ions
as distinguished from concentration.

510525 O - 59 -2
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An average of analyses for the water year is given for most
daily sampling stations. Most of these averages are arithmetical
or time-weighted; when analyses during a year are all on 10-day
composites of daily samples with no missing days, the arithme-
tical and time-weighted averages are equivalent. A time-weighted
average represents the composition of water that would be con-
tained in a vessel or reservoir that had received equal quantities
of water from the river eachday for the water year. The discharge-
weighted average reported for some station approximates the com-
position of water that would be found in a reservoir containing all
of the water passing a given station during the year after thorough
mixing in the reservoir. A discharge-weighted average is com-
puted by multiplying the discharge for the sampling period by the
concentrations of the individual constituents for the corresponding
period and dividing the sum of the products by the sum of the dis-
charges. Discharge-weighted averages are usually lower than
arithmetical averages for most streams because at times of high
discharge the rivers generally have lower concentrations of dis-
solved solids.

The concentration of sediment in parts per million is computed
as 1,000, 000 times the ratio of the weight of sedimentto the weight
of water-sediment mixture. Daily sediment loads are expressed
in tons per day and exceptfor subdivided days are usually obtained
by multiplying daily mean sediment concentration in parts per mil-
lion by the daily mean discharge, and the appropriate conversion
factor, normally 0. 0027.

Particle-size analyses are expressed in percentages finer than
indicated sizes inmillimeters. The size classificationused in this
report is that recommended by the American Geophysical Union
Subcommittee on sediment terminology (Lane, et al; 1947, p. 937).
Other data included as pertinent to the size analyses for many
streams are the date of collection, the stream discharge and sed-
iment concentration when sample was collected, the concentration
of the suspension during analysis, and the method of analysis.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. Water
in contact with soils or rock, even for only a few hours, will dis-
solve some rock materials. The quantity of dissolved mineral
matter in a natural water depends primarily on the type of rocks
or soils through whichthe water has passed and the length of time
it has been in contact with the rocks or soils. Some streams are
fed by both surface runoff and underground water from springs or
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seeps. Such streamsreflectthe chemical character of their con-
centrated underground sources during dry periods and are more
dilute during periods of heavy rainfall. Underground wateris us-
ually more highly concentrated than surface runoff as it remains
in contact with the rocks and soils for much longer periods. The
concentration of dissolved solids in a river water is frequently in-
creased by drainage from mines or oil fields, by the addition of
industrial or municipal wastes, or--in irrigated regions--by re-
turn drain waters.

The mineral constituents and physical properties of natural
waters reported in the tables of analyses include those that have
a practical bearing onthe value of the waters for most purposes.
The analyses generally include results for silica, iron, calcium,
magnesium, sodium, potassium (or sodium and potassium together
as sodium), bicarbonate, sulfate, chloride, fluoride, nitrate, bo -
ron, pH, and dissolved solids. Aluminum, manganese, color,
acidity, oxygen consumed, and other dissolved constituents and
physical properties are reported for certain streams. The source
and significance of the different constituents and properties of nat-
ural waters are discussed in the following paragraphs.

MINERAL CONSTITUENTS IN SOLUTION

Silica (8iO;)

Silica is dissolved from practically all rocks. Some natural
surface waters contain less than 5 parts per million of silica and
few contain more than 50 parts, but the more common range is
from 10 to 30 parts per million. Silica affects the usefulness of
a water because it contributes to the formation of boiler scale; it
usually is removed from feed water for high-pressure boilers.
Silica also forms troublesome deposits on the blades of steam tur-
bines.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in
natural waters except in areas where the waters have beenin con-
tact with the more soluble rocks of high aluminum contentsuch as
bauxite and certain shales. Acid waters often contain large a-
mounts ofaluminum. It maybe troublesome in feed waters where
it tends to be deposited as a scale on boiler tubes.
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Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks
in some sections of the country. Waters impounded in large res-
ervoirs may contain manganese that has been dissolved from the
mud on the bottom of the reservoir by action of carbon dioxide
produced by anaerobic fermentation of organic matter. Manga-
nese is not regularly determined in areas where it is not present
in the waters in appreciable amounts. It is especially objection-
able in water used in laundry work and in textile processing. Con-
centrations aslow as 0.2 part per million may cause a dark-brown
or black stain on fabrics and porcelain fixtures. Appreciable quan-
tities of manganese are oftenfound in waters containing objection-
able quantities of iron.

Iron (Fe)

Iron is dissolved from many rocks and soils. Onexposure to
the air, normal basic waters that contain more than 1 part per
million of iron soon become turbid with the insoluble reddish fer-
ric oxide produced by oxidation. Surface waters, therefore, sel-
dom contain as much as 1 part per million of dissolved iron, al-
though some acid waters carry large quantities of iron in solution.
Iron causes reddish-brown stains on white porcelain or enameled
ware and fixtures and on fabrics washed in the water.

Calcium (Ca)

Calcium is dissolved from practically all rocks and soils, but
the highest concentrations are usually found in waters that have
been in contact with limestone, dolomite, and gypsum. Calcium
and magnesium make water hard and are largely responsible for
the formation of boiler scale. Mostwaters associated with granite
or silicious sands containless than 10 parts per million of calci-
um; waters in areas where rocks are composed of dolomite and
limestone contain from 30 to 100 parts per million; and waters
that have come in contact with deposits of gypsum may contain
several hundred parts per million.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from
dolomitic rocks. Its effectin water is similar to that of calcium.
The magnesium in soft waters may amount to only 1 or 2 parts
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per million, but water in areas that contain large quantities of
dolomite or other magnesium-bearing rocks may contain from 20
to 100 parts per million or more of magnesium.

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practicallyall rocks.
Sodium is the predominant cation in some of the more highly min-
eralized waters found in the western United States. Natural wa-
ters that contain only 3 or 4 parts per million of the two together
are likely to carry almost as much potassium as sodium. As the
total quantity of these constituents increases, the proportion of
sodium becomes much greater. Moderate quantities of sodium
and potassium have little effect onthe usefulness of the water for
most purposes, but waters that carry more than 50 or 100 parts
per million of the two may require careful operation of steam
boilers to prevent foaming. More highly mineralized waters that
contain a large proportion of sodium salts may be unsatisfactory
for irrigation.

Carbonate and bicarbonate (COs and HCOjy)

Bicarbonate occurs in waters largely through the action of
carbon dioxide, which enables the water to dissolve carbonates
of calcium and magnesium. Carbonate as such is not usually
present in appreciable quantities in natural waters. The bicar-
bonate in waters that come from relatively insoluble rocks may
amount to less than 50 parts per million; many waters from lime-
stone contain from 200 to 400 parts per million. Bicarbonate in
moderate concentrations in water has no effect on its value for
most uses. Bicarbonate or carbonate is an aid in coagulation for
the removal of suspended matter from water.

Sulfate (SO,)

Sulfate is dissolved from many rocks and soils--in especially
large quantities from gypsum and from beds of shale. It isform-
ed also by the oxidation of sulfides of iron and is therefore pres-
ent in considerable quantities in waters from mines. Sulfate in
waters that contain much calcium and magnesium causes the for-
mation of hard scale in steam boilers and may increase the cost
of softening the water.
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Chloride (Cl1)

Chloride is dissolved from rock materials in allparts of the
country. Surface waters in the humid regions are usually low in
chloride, whereas streams in arid or semiarid regions may con-
tain several hundred parts per million of chloride leached from
soils and rocks, especially where the streams receive return
drainage fromirrigatedlands or are affected by ground-water-in-
flow carrying appreciable quantities of chloride. Largequantities
of chloride may affect the industrial use of water by increasing
the corrosiveness of waters that contain large quantities of calci-
um and magnesium.

Fluoride (F)

Fluoride has been reported as being present in some rocks to
about the same extent as chloride. However, the quantity of flu-
oride in natural surface watersis ordinarily very small compared
to that of chloride. Recent investigations indicate that the inci-
dence of dental caries is less when there are small amounts of
fluoride presentinthe water supply than when there is none. How-
ever, excess fluoride in water is associated with the dental defect
known as mottled enamel if the water is used for drinking by young
children during calcification or formation of the teeth(Dean, 1936,
p. 1269-1272). This defectbecomes increasingly noticeable as the
quantity of fluoride in water increases above 1.5 to 2.0 parts per
million.

Nitrate (NO,)

Nitrate in water is considered a final oxidation product of ni-
trogenous material and in some instances may indicate previous
contamination by sewage or other organic matter. The quantities
of nitrate present in surface waters usually amount to less than 5
parts per million (as NO,) and have no effect on the value of the
water for ordinary uses.

It has been reported that as much as 2 parts per million of ni-
trate in boiler water tends to decrease intercrystalline cracking
of boiler steel. Studies made in Illinois indicate that nitrates in
excess of 70 parts per million (as NO,;) may contribute to methe-
moglobinemia (''blue babies') (Faucett and Miller, 1946, p. 593),
and more recentinvestigations conducted in Ohio show that drink-
ing water containing nitrates in the range of 44to 88 parts per mil-
lion or more (as NO,) may be the cause of methemoglobinemia in
infants (Waring, 1949). In a report published by the National Re-
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search Council, Maxcy (1950, p. 271) concludes that a nitrate con-
tent in excess of 44 parts per million (as NO,) should be regarded
as unsafe for infant feeding.

Boron (B)

Boron in small quantities has been found essential for plant
growth, but irrigation water containing more than 1 part per mil-
lionboron is detrimental to citrus and other boron-sensitive crops.
Boron is reported in Survey analyses of surface waters in aridand
semiarid regions of the Southwest and West where irrigation is
practiced or contemplated, butfew of the surface waters analvzed
have harmful concentrations of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evap-
oration--consists mainly of the dissolved mineral constituents in
the water. It may also contain some organic matter and water of
crystallization. Waters withless than 500 parts per million of dis-
solved solids are usually satisfactory for domestic and some in-
dustrial uses. Waters containing several thousand parts per mil-
lion of dissolved solids are sometimes successfully usedfor irri-
gation where practices permit the removal of soluble salts through
the application of large volumes of water on well-drained lands.

PROPERTIES AND CHARACTERISTICS OF WATER

Oxygen consumed

The value for oxygen consumed furnishes an approximation of
the oxidizable matter in the unfiltered and filtered samples and
gives a partial measure of polluting materials suchas sewage and
oxidizable industrial wastes. Naturally highly colored waters may
have relatively high oxygen consumed, although waters that are
not noticeably colored may contain oxidizable material.

Color

In water analysis the term "color'" refers to the appearance
of water that is free from suspended solids. Many turbid waters
thatappear yellow, red, or brown when viewed in the stream show
very little color after the suspended matter has been removed.
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The yellow-to-brown color of some waters is usually caused by
organic matter extracted from leaves, roots, and other organic,
substances in the ground. In some areas objectionable color in
water results from industrial wastes andsewage. Clear deep wa-
ter may appear blue as the result of a scattering of sunlight by the
water molecules. Water for domestic use and some industrial uses
should be free from any perceptible color. A color less than 10
units usually passes unnoticed. Some swamp waters have natural
color of 200 to 300 units or more.

Hydrogen-ion concentration (pH)

The degree of acidity or alkalinity of water, as indicated by
the hydrogen-ion concentration, expressed as pH, is related to
the corrosive properties of water, and is useful in determining
the proper treatmentfor coagulation that may be necessary at wa-
ter-treatment plants. A pH value of 7.0 indicates that the water
is neither acid nor alkaline. Waters having pH values progres-
sively lower than 7.0 denote increasing acidity, whereas values
progressively higher than 7.0 denote increasing alkalinity (see p.
7). The pH of most natural surface waters ranges between 6
and 8. Some alkaline surface waters have pH values greater than
8.0, and waters containing free mineral acid usually have pH values
less than 4. 5.

Specific conductance (micromhos per centimeter at 25°C)

The specific conductance of a water is a measure of its ca-
pacity to conducta currentof electricity. The conductance varies
with the concentration and degree of ionization of the different min-
erals in solution and with the temperature of the water. When con-
sidered in conjunction with results of determinations for other con-
stituents, specific conductanceis a useful determination and plays
animportant partin indicating changes in concentration of the to-
tal quantity of dissolved minerals in surface waters. (See p. 7. )

Hardness

Hardness is the characteristic of water that receives the most
attention in industrial and domestic use. It is usually recognized
by the increased quantity of soap required to produce lather. The
use of hard water is also objectionable because it contributes to
the formation of scale in boilers, water heaters, radiators, and
pipes, with the resultantdecrease in rate of heat transfer, possi-
bility of boiler failure, and loss of flow.
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Hardness is caused almost entirely by compounds of calcium
and magnesium. Other constituents--such as iron, manganese,
aluminum, barium, strontium, and free acid--also cause hard-
ness, although they usually are not present in quantities large
enough to have any appreciable effect. Water that has less than
60 parts per million of hardness is usually rated as soft and suit-
able for many purposes without further softening. Waters with
hardness ranging from 61 to 120 parts per million may be con-
sidered moderately hard, but this degree of hardness does not
seriously interfere with the use of water for many purposes ex-
cept for use in high-pressure steam boilers and in some indus-
trial processes. Waters with hardness ranging from 121 to 200
parts per million are considered hard, and laundries and indus-
tries may profitably soften such supplies. Water with hardness
above 200 parts per millionusually requires some softening before
being used for most purposes.

Total acidity

The total acidity of a natural water represents the content of
free carbon dioxide, mineralacids, and salts--especially sulfates
of iron andaluminum-- that hydrolyze to give hydrogenions. Acid
waters areverycorrosive and generally contain excessive amounts
of objectionable constituents, such as iron, aluminum, and man-
ganese,

Corrosiveness

The corrosiveness of a water is that property which makes the
water aggressive to metal surfaces and frequently results in the
appearance of the "red water" caused by solution of iron. The dis-
advantages of iron in water have been discussed previously. Ad-
ditionally, corrosion causes the deterioration of water pipes, steam
boilers, and water-heating equipment. Many waters that do not
appreciably corrode cold-water lines will aggressively attack hot-
water lines. Oxygen, carbon dioxide, free acid, and acid-gener-
ating salts are the principal constituents in water thatcause cor-
rosion. In a general way, very soft waters of low mineral content
tend to be more corrosive thanhard waters containing appreciable
quantities of carbonates and bicarbonates of calcium and magne-
Sium.

Percent sodium

Percent sodium is reported in most of the analyses of waters
collected from streams in the western part of the country where



16 QUALITY OF SURFACE WATERS, 1955

irrigation is practiced extensively. The proportion of sodium to
all the basic constituents in the water has a bearing on the suita-
bility of a water forirrigation. (See p. 7.) Waters in which the
percent sodium is more than 60 may be injurious when applied to
certain types of soils, particularly when adequate drainage is not
provided (Magistad and Christiansen, 1944, p. 8-9; Wilcox, 1948,
p. 6).

Sodium-adsorption-ratio

The U. 8. Salinity Laboratory Staff (1954) introduced the term
sodium-adsorption-ratio (SAR), a ratio for irrigation waters and
soil extracts used to express the relative activity of sodium ions
in exchange reactions with the soil. This ratio is expressed by
the equation:

SAR= Na*

2

where the concentrations of the ions are expressed in milliequiv-
alents per liter (or equivalents per million for most irrigation
waters). It has more significance than percent sodium for use as
an index of the sodium or alkali hazard of the water because it re-
lates more directly to the adsorption of sodium by the soil.

Waters are divided into four classes with respect to sodium or
alkali hazard: low, medium, high, and very high, depending upon
the SAR value and the specific conductance. At a conductance of
100 micromhos per centimeter the dividing points are at SAR values
of 10, 18, and 26, but at 5,000 micromhos the corresponding di-
viding points are at SAR values of approximately 2.5, 6.5, and 11.
Waters range in respect to sodium hazard from those which can
be used for irrigation on almost all soils to those which are gen-
erally unsatisfactory for irrigation.

SEDIMENT

Fluvial sediment is generally regarded as that sediment which
is transported by, suspended in, or deposited by water. Suspend-
ed sediment is that sediment which remains in suspension in wa-
ter owing to the upward components of turbulent currents or by
colloidal suspension. Mostfluvial sediment results from the nor-
mal process of erosion, whichinturn is part of the geologic cycle
of rock transformation. In some instances, this normal process
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may have been accelerated by agricultural practices. Sediment
also results from a number of industrial activities. In certain
sections, waste materials from mining, logging, oil-field, and
other industrial operations introduce large quantities of suspended
as well as dissolved material.

The quantity of sediment, transported or available for trans-
portation, is affected by climatic conditions, form or nature of
precipitation, vegetal cover, topography, and land use., An im-
portant property of fluvial sediment is the fall velocity of the par-
ticles in transport. Particle sizes, as determined by various
methods, represent mechanical diameters, which are related to
sedimentation diameters indirectly. Sediment particles in the
sand-size (larger than 0.062 mm) range do not appear to be af-
fected by flocculation or dispersion resulting from the mineral
constituents in solution. The sedimentation diameter of clay and
silt particles in suspension may vary considerably from point to
point in a stream or reservoir, depending on the mineral matter
in solution and in suspension and the degree of turbulence present.
The size of sediment particles in transport at any point depends
on the type of erodible and soluble material in the drainage area,
the degree of flocculation present, time in transport, and char-
acteristics of the transporting flow. The flow characteristics in-
clude velocity of water, turbulence, and the depth, width, and
roughness of the channel. As a result of these variable charac-
teristics, the size of particles transported, as well as the total
sediment load, is in constant adjustment withthe characteristics
and physical features of the stream and drainage area.

PUBLICATIONS

Reports giving chemical analyses, suspended-sediment loads,
and water temperatures of samples of surface water made by the
Geological Survey have been published yearly since 1941. Records
for many of the stations listed in this report for the water years
ending September 30, 1941-1955 are listed below:

Numbers of water-supply papers containing records for
Parts 7 and 8, 1941-55

Year | WSP Year | WSP Year | WSP Year WSP

1941 942 1945 1030 1949 | 1163 1953 1292
1942 950 1946 1050 1950 | 1188 1954 1352
1943 970 1947 1102 1951 | 1199 1955 1402
1944 | 1022 1948 1133 1952 | 1252 - --
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Geological Survey reports containing analyses of surface-water
samples collected prior to 1941 are listed below. Publications
dealing largely with the quality of ground-water supplies and only
incidentally covering the chemical composition of surface-waters
are not included. Publications that are out of print are preceded
by an asterisk.

PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States,
1924.

BULLETINS

*479, The geochemical interpretation of water analyses, 1911,
770. The data of geochemistry, 1924.

WATER-SUPPLY PAPERS

*108. Quality of water in the Susquehanna River drainage basin,
with an introductory chapter on physiographic features,
1904.

*161. Quality of water inthe upper Ohio River basin and at Erie,
Pa., 1906.

*¥193. The quality of surface waters in Minnesota, 1907.

*236. The quality of surface waters in the United States, Part 1,
Analyses of waters east of the one hundredth meridian,
1909.

*237. The quality of the surface waters of California, 1910.

*239. The quality of the surface waters of Illinois, 1910.

*273. Quality of the water supplies of Kansas, with a prelimi-
nary reporton stream pollution by mine waters in south-
eastern Kansas, 1911.

*274. Some stream waters of the western United States, with
chapters on sediment carried by the Rio Grande and the
industrial application of water analyses, 1911,

*339. Quality of the surface waters of Washington, 1914,

*363. Quality of the surface waters of Oregon, 1914,

*418. Mineral springs of Alaska, with a chapter on the chemical
character of some surface waters of Alaska, 1917.

*596-B. Quality of water of Colorado River in 1925-26, 1928,

*¥596-D. Quality of water of Pecos River in Texas, 1928.

*596-E. Quality of the surface waters of New Jersey, 1928.
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*636-A. Quality of water of the Colorado River in 1926-28, 1930.

*636-B. Suspended matter in the Colorado River in 1925-28, 1930.

*638-D. Quality of water ofthe Colorado River in 1928-30, 1932.

*839. Quality of water of the Rio Grande basin above Fort Quit-
man, Tex., 1938.

*889-E. Chemical character of surface water of Georgia, 1944.

*998. Suspended sediment inthe Colorado River, 1925-41, 1947.

1048. Discharge and sediment loads in the Boise River drainage
basin, Idaho, 1939-40, 1948.

1110-C. Quality of water of Conchas Reservoir, New Mexico,
1939-49, 1952.

Many of the reports listed are available for consultation in the
larger public and institutional libraries. Copies of Geological
Survey publications still in print may be purchased at a nominal
cost from the Superintendent of Documents, Government Printing
Office, Washington 25, D. C., who will, upon request, furnish
lists giving prices.

COOPERATION

The table on p. 20 lists State and local agencies that cooper-
ated in quality-of-water investigations in the drainage basins in-
cluded in this volume. The locations of quality-of-water district
or regional offices responsible for the data collected are also given
in the table.

Financial assistance was furnished by the Bureau of Reclama-
tion of the United Stated Department of the Interior for some of the
investiagtions in Oklahoma and New Mexico and by the Corps of
Engineers, Department of the Army for some investigations in
Texas. The Corps also provided financial assistance and made
most determinations of sediment concentrations and of partical-
sizes of bed material in connection with the sedimentation investi-
gations of the Mississippi River at St. Louis, Mo. Assistance in
collecting data was given by many municipal, State, and Federal
agencies.

In addition, manyvof the investigations were supported by funds
appropriated directly to the Geological Survey. Studies of suspended-
sediment loads in the middle Rio Grande in New Mexico were begun
in 1948 as a Federal project.



QUALITY OF SURFACE WATERS, 1955

20

‘XN N ‘enbxanbnqiy
‘L1g% xod 'O 'd

*IQON ‘utoourrg

OOIXIN JO JIND) UII)SOM
‘1aa1y 1ddISSISSIN 19MOTT

(stnoT “15 je
SUOTYE31)SOAUL JUSWIPAS)

‘sprouday ‘g 'S £q papaadong e

*A1819309S ‘X909 O UBWJIIYS

*SEXd ], O] I2UOISSTWUWOD

‘UOSTIM D °f ‘OOIXO]N mdON

J0} I3UoISSTWWod ‘ssiig ‘H [
‘UoTSSTIIWIO)) JI9ATY S029d

g ‘Axejaades

‘uoSYOTIyg ‘Y ‘f ‘UoISSIWIWIO)
WEeaI)S 9)8)SI9ju] OIIXIIN MON

0OIXO M3N

*8p1d 19zZUann-asSpny Q16 J9ATY 1ddISSISSI J9MOTT LINOSSTIN
*10}09I1Ip
‘X9 ‘pI unsny *OJIXIIN JO JInDH UIdISOM ‘suinssag ‘1 Aoy ‘syaom
1S sozeadg 08 |‘aoAry 1ddiSSISSIN JoMmOrT a1iaqnd jo juaurjredad BUBISTNO] BUBISINOTT
B A AR ({2 ETNCE | "10)0311p
*1S JIBZO G0Z ‘ue8rueag °J 9d10an uea(g
uoryels AysaaArun . ‘sesueyay Jo AJISI8AIU()
‘zexog 'O 'd |-19A1Y 1ddISSISSI]N I9MO] uonje)s juawriadx g Surxsaurduyg SBSUBYIY
9901330 TRUOISAI IO JOLI)SI uiseq a8eureadq £ouade Surjeaadoo) 27e1S




21

COOPERATION

‘X9, ‘pT umnsny
"1§ sozexq L08

B0 ‘11D BWOYRTYO
‘cgey xod ‘O °'d

*OJIX9I\ JO JIND) UINSSM
‘1oATy 1ddISSISST]N I9MOT

xoA1Y 1ddISSISSI I9MO'T

PLISI
uOT1eSIABN SO91IUN0) A3I3qI]
-s1aqurey) ‘sired ejyoIM Jo £31D
*PaPIWWO)) I31eM {991 paieqqny
oy} pue ‘LJtIoyiny ISATY SoYOSN
J9mo0rT ay) ‘AILIoyINy I9ATY
autqeg ‘Ajlzouiny IaAry sozeaqd
‘Ayrzoyiny I1arem redrotunpy
J9ATY UeIpRUR) 3Y) ‘AjLIoyIny
ISATY OpPEIOI0) IdMOT] ‘Io1IIS1
101jU0) I9MOd IdYem Jinid pay
‘juag ‘g O pue ‘surioy ‘d 'V
‘uewratRyYd ‘Yumsosd 'V ‘H
JO Sur)SISU09 ‘sidsuiduy

I9TEM JO pIeOd 9)B)S SBXIL

*1019811p
9ATINJAXd ‘I[1o1og ‘[ STOUBI I
‘paeOg S80IN0SIY I M BWOYRIHO

sexaq,

eWOYE[O

991}J0 TeUOIZaI 10 OIS

urseq a3eureiq

AouaBe 3uryeradoo)

aye1s




22 QUALITY OF SURFACE WATERS, 1955

DIVISION OF WORK

The quality-of-water program was conducted by the Water Re-
sources Division of the Geological Survey, Carl G. Paulsen, chief
hydraulic engineer, and S. K. Love, chief of the Quality of Water
Branch. Thedata were collected and prepared for publication under
the supervision of district or regional chemists and engineers as
follows: In Arkansas--J. W. Geurin; in Missouri--P. C. Benedict;
in Oklahoma and in the Arkansas River basin in Kansas--T. B.
Dover; in New Mexico and in the Rio Grande and Arkansas River
basins in Colorado--J. M. Stow; and in Texas and Louisiana--
Burdge Irelan. Any additional .information on file can be obtained
by writing the responsible Survey district office.

STREAMFLOW

Most of the records of stream discharge used in conjunction
with the chemical analyses and in the computation of sediment loads
in this volume are published in Geological Survey reports on the
surface-water supply of the United States. The discharge reported
for a composite sample is usually the average of the mean daily
discharges for the normal composite period. For analyses in which
the composite periods differ from the normal 10 or 11-day period,
the discharges reported are the averages of the mean daily dis-
charges for the days indicated. The discharges reported in the
tables of single analysesare either daily mean discharges or dis-
charges for the time at which samples were collected, computed
from a stage-discharge relation or from a discharge measure-
ment.
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24 CHEMICAL ANALYSES, WATER TEMPERATURES, AND SUSPENDED SEDIMENT

PART 7. LOWER MISSISSIPPI RIVER BASIN
MISSISSIPPI RIVER MAIN STEM
MISSISSIPPI RIVER AT ST. LOUIS, MO.

LOCATION. --At MacArthur Bridge, 1.1 miles below gaging station, which is 15 miles down-
stream from the Missouri River, 19.2 miles upstream from Meramec River, and at mile
180.0 above mouth of Ohio River.

DRAINAGE AREA.--701,000 square miles, approximately.

RECORDS AVAILABLE.--Water temperatures: October 1950 to September 1955.

Sediment records: April 1948 to September 1955.
EXTREMES, 1954-55.--Water temperatures: Maximum, 89°F Aug. 2; minimum, freezing point
on several days during January and February.
Sle?dti)mellxt concentrations: Maximum daily, 2,530 ppm Feb. 23; minimum daily, 77 ppm
eb. 1.
Sediment loads: Maximum daily, 2,110,000 tons Feb. 23; minimum daily, 13,600 tons Feb. 1.
EXTREMES, 1948-55.--Water temperatures (1950-55): Maximum, 89°F Aug. 2, 1955; minimum,
freezing point on several days during winter months.
Sedéme;t ;oncggtrations: Maximum daily, 6,420 ppm June 7, 1951; minimum daily, 38 ppm
Feb. 2, 3, 1951.
Sedzmegt iggds: Maximum daily, 7,010,000 tons May 5, 1951; minimum daily, 4,340 tons
Feb. 3, 1.

RKS.;;Record of discharge for water year October 1954 to September 1955 given in
WSP 1391.

Temperature {°F) of water, water year October 1854 to September 1855
/Once-daily measurement generally between 9 a. m. and 3 p. m.’

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 72 50 -- -- 32 39 44 -- 68 78 ~- --
2 -~ 46 40 -~ 32 -~ -~ 64 - -~ 89 5
3 -- -- 40 37 32 41 -~ -- 70 -- -- --
4 74 45 -- 39 -- 40 49 68 - - -~ --
5 -- 44 -- - -- -- 50 -- - 80 -~ --
8 70 -- 38 38 -~ -- 50 68 k4 80 -- --
7 68 -- 37 37 32 39 -- -- -- -- -~ 8
8 66 48 -- -- 32 .- 51 -- 72 81 -- --
9 -- 41 36 - -- 42 -~ 88 - -- 82 76

10 -- -- 36 -- -- 44 -- -- 70 -- 84 --
11 86 - -- 36 -- 44 54 65 -- 81 -- -
12 86 48 -- -- -- -- 56 -- -- -- 80 --
13 66 -- 36 34 -- -- -- 64 85 82 -- 72

14 64 -- -- 33 32 a7 55 -- -- -- -- 74

15 81 49 36 -- 33 -- 58 -- 64 82 82 --

16 -- 49 36 -- -- 46 -- 66 -- -- -- 8
17 -~ -- 35 35 33 44 -- -- 70 -- -- --

18 -- 50 -- 33 33 44 62 86 -- 82 81 --
19 57 48 -- - -- -- 62 -- -- -- 82 -~

20 -- - 33 33 -- -- -- 67 T4 84 -- ki

21 55 - -- 34 -- -- 84 - -- -- -- 78

22 55 46 33 -- 37 42 64 -- 78 85 -- --

23 -- 46 36 -- 35 43 -- 70 -- -- -- 75

24 -- 45 -- 32 -- 43 -- 13 6 -- -- --

25 55 -- -- 32 35 42 60 3 -- 85 -- --

26 56 -- -- -- -- -- -- -- -- -- 83 --

21 -- -- 38 -- -- - 61 1 -- 86 -- .-

28 53 -- 37 .- 38 38 -- -- 73 -~ -- --

29 52 42 -- -- -- 40 82 -- 74 87 82 --

30 -- 40 35 - -- . - - - - - 170

31 -- -- 36 - -- 43 -- 69 -- -~ 9 --

Aver- . . . — — . . - Y — _— .
age
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MISSISSIPPI RIVER MAIN STEM--Continued 25
MISSISSIPPI RIVER AT ST. LOUIS, MO.-—Continued
S ded sediment, water year October 1954 to September 1955
October November December
Mean Suspended sediment Mean s;spended sediment Mean sul\:pended sediment
Day dis- Mean Tons dis- ean Tons dis- ean Tons
charge conl!‘en' per cme concen- per charge concen- per
(cfs) tration day (cfs) tration day (cts) tration day
(ppm) (ppm) (ppm)
107, 000| 208 60,100 152, 000 311 128,000 76,400 130 a 27,000
108, 000 200 a 57,000 138, 000 260 97,600 71,200 101 21,100
97, 200 220 | a58,000 131,000 290 a100, 000 78, 000 90 19,000
92, 200| 212 52,800 127,000 278 95, 300 79, 400 90 a19,000
102, 000! 240 a66,000 131, 000 262 92,700 79, 400 100 a21,000
133,000 308 111,000 134,000 250 a90, 000 80, 200 103 22,300
162, 000 396 173,000 119,000 240 a7, 000 78,700 122 25,900
166, 000 511 229, 000 104, 000 223 62,600 78, 600 150 a32,000
162, 000| 1,000 | a440,000 101. 000 178 48, 500 81, 000 148 32,400
152,000{ 1,400 ]a570,000{ 104,000 150 a 42,000 82, 400. 121 26,900
171, 000 1,240 573, 000 102, 000 140 a 39,000 78, 000 120 a25,000
206, 000 968 538,000 98, 000 130 34, 400 75, 000 140 228,000
225, 000 1,100 668,000 92, 200 120 230,000 72, 200 137 26,700
238, 000 1,240 790, 000 89,700 120 229,000 70, 800 120 a23,000
237, 000, 1,100 704,000 90,400 121 29,500 71,500 113 21,800
224, 000 850 | a510,000 87,200 108 25, 400 11, 500 99 19,100
212,000 750 | a430, 000 82, 400 95 a21,000 73, 600 108 21,500
212, 000 687 393,000 84,000 95 21,500 72,900 110 222,000
204, 000 700 | a390,000 88, 000 137 32,800 72, 200 120 23,000
194, 000 1,200 |a630,000 88,800 120 a29, 000 72,200 122 23,800
192, 000 984 510, 000 86,400 110 2286, 000 71,500 110 a2l1,000
189, 000 674 344,000 85,600 110 25, 400 72, 200 96 18,700
182, 000 550 |a270,000 84, 800 109 25, 000 73, 600 98 19,500
180, 000 480 {a230,000 85,600 115 286, 800 78, 000 100 a21,000
176, 000 352 167,000 86,400 120 28,000 80, 200 110 a24,000
175, 000 352 168, 000 82,400 130 a29, 000 71,200 120 a25, 000
171, 000 420 |a190,000 15, 000 130 a26,000 75,700 93 19,000
174, 000 418 196, 000 75, 000 120 a24,000 81,000 10 23, 400
174, 000 362 170, 000 78, 000 112 23,600 94,700 110 a28, 000
166, 000 340 }al50,000 78,000 111 23, 400 93, 800 103 26,100
158, 000 360 |a150,000 -~ -~ -- 85, 600 118 26,800
Total . [ 5,337, 400 -~ 0,985,900 [12, 961,900 -- 1,382,100 |[2, 404, 100 . 733, 000
January February March
93, 000 120 230,000 85,200 kid 13,600 212, 000 825 472,000
94,700 110 a 28,000 65,200 92 16, 200 215, 000 750 a 440, 000
99, 800 142 38,300 85,900 122 21,700 231, 000 790 493, 000
113,000 140 42,700 87,300 140 a 25, 000 237, 000 808 517, 000
&..... 1186, 000 170 a53,000 69, 400 140 a 26,000 203, 000 800 a 440, 000
287 112, 000 68,700 130 224,000 || 175,000 750 a 350, 000
606 334, 000 67,300 119 21,600 || 174,000 785 369, 000
900 | a520,000 85, 200 20 15,800 || 185,000 800 2400, 000
1,000 }a550,000 64,600 90 al6,000 185, 000 870 435, 000
900 | a 430,000 74,300 100 a 20,000 (| 176,000 824 392, 000
750 310,000 74,300 120 a 24, 000 170, 000 730 335, 000
600 |a 220,000 67,300 120 222,000 || 163,000 600 2260, 000
503 %, 68,700 120 a22,000 158, 000 500 a2190, 000
387 124,000 70,100 118 22,300 157, 000 452 192, 000
300 a92,000 71,500 111 21, 400 156,000 440 a190, 000
280 a 80,000 67,300 120 a 22,000 171,000 540 249, 000
220 63,600 68, 000 139 25,500 || 196, 000 602 319, 000
1 54, 300 70, 800 170 82, 500 204, 000 854 360, 000
180 249,000 79, 400 240 a 51,000 213,000 850 a 490, 000
180 44, 800 152, 000 480 2200, 000 215, 000 950 a550, 000
204 49, 800 239, 000 1,400 a900, 000 199, 000 800 a430, 000
200 250,000 284, 000 2,460 1, 890, 000 194, 000 628 329, 000
180 a44,000 309, 000 2,530 2,110, 000 199, 000 807 326, 000
162 35,400 291, 000 2,000 &l, 600, 000 209, 000 590 333, 000
150 a31,000 275, 000 1,480 1,100, 000 218, 000 555 327,000
140 a27,000 254, 000 1,200 a820, 000 218, 000 500 290,000
130 225,000 233,000 1,000 2630, 000 193, 000 480 2250, 000
120 a22,000 218, 000 810 477,000 177, 000 438 209, 000
120 | a22,000 - - - || 168,000 430 195, 000
110 | 220,000 - - -1l 163,000 400 2180, 000
95 217,000 - - -- 156, 000 358 151, 000
.13 :69, 300 -~ [8,693,900{! 3, 565, 500 -- 10, 169, 600 HS, 890, 000 - 10, 483, 000
d from d graph and by comparison with daily turbidity readings.
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26 MISSISSIPPI RIVER MAIN STEM--Continued
MISSISSIPPI RIVER AT ST. LOUIS, MO.-~-Continued
Suspended sediment, water year October 1954 to S 1955--C d
April May June
d sedi
. Mean s;se[;:nde sediment Mean S;:Isep:ded sediment Moan s:‘s:::ded sediment
ay dis- Tos dis- Ton: dis- Tons
charge | concen- pe‘;s charge | comcen- pers charge ion;:;n- per
(cts) tration day (cts) tration day (cfs) ration day
(ppm) (ppm) (ppm)
151,000 308 126, 242, 000 800 520, 000 185, 000 1,240 . 619,000
152, 000 280 al10, 0 222, 000 867 520, 000 170,000 1,300 a 600, 000
147, 000 300 2120, 0f 207, 000 1,100 2610, 000 163,000 870 427,000
142, 000 345 132, 0 196, 000 991 524, 000 164, 000 760 a 340,000
148, 000 265 108, O 184, 000 800 | 2400, 000 170, 000 600 a 280, 000
157,000 285 121, 185, 000 621 277,000 172,000 490 228,000
168, 000 380 al7o, 148, 000 480 2190, 000 177,000 420 2200, 000
166,000 354 159, 130, 000 360 2130, 000 174,000 400 188,000
165, 000 340 2150, O 132, 000 202 104, 000 166,000 400 a180, 000
169, 000 340 4160, 133, 000 320 | a110,000 169, 000 432 187,000
11...... 165, 000 322 143, 127,000 382 131, 000 177,000 460 2220,000
125, 131,000 340 2120, 000 175,000 650 310,000
a140, 0 141,000 291 111, 000 169, 000 705 322,000
179, O 176,000 340 a160, 000 174, 00 €00 280,000
2017, 000 197, 000 460 2240, 000 172,000 553 257,000
a210, 1986, 000 876 358, 000 169, 000 500 a230,000
2220, 0 184, 000 950 2470, 000 165,000 498 222,000
317, Of 154, 000 940 391,000 160,000 480 210,000
305, 000] 142, 000 750 | a290, 000 156,000 440 2190, 000
320, 000 128,000 523 181, 000 153,000 385 159,000
444, 118, 000 340 | al10,000 153,000 340 2140, 000
379, 000 113, 000 270 a 82, 000 152,000 322 132,000
a 350,000f 107,000 240 69, 000 140, 000 300 2110, 000
2 410,000{ 102,000 219 60, 300 125,000 277 93,500
558, 000] 103, 000 217 60, 300 122,000 320 a110,000
2690, 000 94,700 220 256,000 123,000 480 a160, 000
854,000/ 102, 000 242 66, 600 148,000 750 2300, 000
910, 000 110, 000 260 a7, 000 159,000 1,140 489, 000
828, 000|| 162,000 310 | a140,000 176,000 1,560 741, 000
2690, 000/ 181, 000 430 2210, 000 166, 000 1,800 a810,000
-- 185, 000 700 2350, 000 -~ -- --
9, 633, 000(| 4,712,700 - I,118,200 || 4,847,000 = 8,744,500
August b
310 | a66,000 118,000 220 270, 000
312 65, 000 118,000 305 97, 200
280 a62, 000 107,000 600 2170, 000
280 a 62, 000 95,600 550 a140, 000
215 51,100 82,400 420 293,000
160 239,000 72,200 360 270,000
140 234,000 67,300 305 55,400
150 236,000 65,900 280 a 50,000
161 39,700 84,600 218 48,500
278 11, 800 65,200 260 486,000
340 a 87,000 66,600 260 247,000
242 64,700 63,200 240 a41,000
280 a72, 000 63,200 248 42,000
320 a7, 000 62,000 280 46,900
263 59,100 63,200 280 a 44, 000
240 a53, 000 63,200 212 36,200
220 | a49,000 80, 000 200 232,000
252 55, 600 60, 000 200 32,000
260 56, 900 61,300 200 233,000
119, 000 679 260 a 55,000 68, 600 220 39,600
2L..... 112,000 600 240 249, 000 68,000 201 36,900
22...... 107,000 520 240 249,000 65,200 220 239,000
23...... 99, 800 480 220 a 45, 000 72,900 240 47,200
24...... 99, 800 460 220 243,000 69,400 240 245, 000
25...... 101,000 473 200 a 38,000 68,000 260 248,000
99, 000 520 208 36, 600 68,000 260 248,000
94,700 | 445 204 33,000 70,100 240 245,000
91, 300 380 200 232,000 76,400 240 a50, 000
91,300 300 195 31, 600 78,700 300 264,000
y 300 200 a45, 000 91, 300 510 126,000
89,600 | 300 200 58, 300 -- -- -
.[3, 810,900 -~ 9,188, 000} 2, 537, 800 - [1,618,400 |l 2,213,500 -- | 1,783,800
Total discharge for year (cfs-days) vevens 47,551,100
Total load for year (tons) ........ . cicesesee o 74, 530, 500
a Computed from esti d ion graph and by comparison with daily turbidity readings.
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Temperature (°F) of water, water year October 1954 to September 1955

29

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6 56 54 46 44 44 52 68 3 4 82 80
2 4 50 49 44 44 45 54 68 74 4 82 80
3 4 48 50 46 42 46 54 -~ 4 4 83 80
4 4 48 49 48 44 46 54 69 74 4 82 82
5 8 50 50 48 44 46 58 170 4 4 84 -
6 % 50 49 46 44 438 58 70 4 12 86 80
[] 12 50 45 46 42 48 58 70 4 4 86 9
8 4 54 48 46 42 46 58 70 4 74 84 80
9 4 54 48 44 42 48 58 T2 5 4 84 80

10 4 53 48 46 44 48 58 72 5 74 84 82
11 4 52 48 44 42 54 58 12 3 4 84 80
12 70 56 48 44 42 58 60 10 1 74 84 81
13 70 58 49 44 40 60 60 70 170 74 - 80
14 T4 58 48 42 44 60 60 72 70 4 80 k(]
15 69 58 468 40 44 60 60 70 70 14 82 8
16 65 58 47 40 44 60 60 k4§ 70 4 80 ks
17 65 58 46 46 44 58 60 72 72 4 80 8
18 68 56 46 46 44 60 64 72 T2 4 82 78
19 65 58 46 44 44 60 66 72 72 5 82 8
20 85 54 46 46 42 60 66 12 172 4 82 ;.
21 65 56 46 46 -- 60 66 - 72 4 82 8
22 68 58 48 46 42 58 68 72| 12 75 82 7
23 68 54 44 44 44 58 66 12 4 16 80 8
2 68 54 44 44 44 60 66 2 4 ” 80 78
25 69 54 42 42 42 58 64 12 4 76 80 8
26 69 52 42 42 44 56 66 74 14 ki 81 8
27 70 52 42 40 42 50 66 T4 4 78 82 6
28 68 52 49 40 44 50 66 13 72 80 81 8
29 68 52 48 40 -- 48 66 72 14 81 - 78
30 50 54 46 40 - 50 66 12 14 80 80 78
31 60 - 4 44 - 50 -- 72| - 82 80 -
Aver-
age 68 54 47 44 43 53 61 1 3 7% 82 79
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WHITE RIVER BASIN 33
WHITE RIVER BASIN--Continued
WHITE RIVER AT BULL SHOALS DAM, ARK.--Continued
Temperature (°F) of water, water year October 1954 to September 1955
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 53 53 -- 52 53 53 -- 44 45 45 47
2 -- 53 52 .- 53 52 - 53 44 -- 46 47
3 53 53 -- 53 52 53 -- 53 44 - 45 -
4 53 53 - 53 52 53 53 53 - - 45 -
5 53 53 -- 53 -- - 53 53 -- 45 45 --
6 54 -- -- 53 -- -- 53 53 46 45 -- 47
7 52 -- -- 53 52 52 53 -- 46 45 .- 47
] 50 52 - -- 52 52 53 - 45 45 45 47
9 -- 54 -- -- 52 52 -- 52 45 -- 45 47
0 | _ - 54 -- 53 52 53 = 52 45 - 45 .-
11 54 -- - 53 52 52 52 52 -- 45 45 --
12 53 53 -- 53 -- -- 52 -- -- 45 .- 47
13 54 -- 53 52 -- - 52 53 45 45 -- 41
14 54 -- 52 52 52 52 52 -- 45 45 - 47
15 53 53 56 -- 52 52 53 - 45 46 45 47
16 -- 53 54 -- 53 53 - 53 45 - 45 4
17 -- 53 56 52 53 52 -- 53 45 -- 45 -
18 52 53 -- 52 53 53 53 53 - 46 45 --
19 54 52 -- 53 -- -- 53 44 -- 45 45 --
20 54 - 52 .- - -- 52 48 45 45 -- 47
21 54 .- 53 53 53 52 53 -- 45 45 - 47
22 53 52 53 - -- 52 52 -- 45 46 45 4
23 .- 52 53 -- 52 53 -- 45 45 - 45 417
24 -- 52 -- 53 52 52 -- 44 45 - 47 --
25 54 - -- 53 53 -- 52 44 - 45 47 -
26 54 52 - 53 - - 52 44 -- 45 47 47
27 53 -- 53 52 -- - 52 44 45 45 -- 47
28 54 -- 54 52 52 52 52 -- 45 45 -- 41
29 52 52 53 - -- 53 53 -- 45 46 41 417
30 - 52 53 -- -- 52 - -- 45 -- 47 47
31 -- -~ -~ 52 -- 52 .- 44 -- -— 4N --
Aver- . . . . . . . . . . . .
age
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WHITE RIVER AT COTTER, ARK.--Continued

WHITE RIVER BASIN
WHITE RIVER BASIN--Continued

Temperature (°F) of water, October 1954 to July 1955

35

Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 3 56 52 43 4 52 52 48 53
2 15 52 49 45 44 43 51 50 55
3 6 55 42 51 42 - 50 49 56
4 6 55 49 52 41 48 55 49 56
5 6 49 52 54 42 47 51 50 55
6 3 50 48 50 42 43 an 49 55
7 66 54 46 44 42 40 46 48 56
8 64 54 48 46 40 - 4M 49 56
9 65 55 46 47 43 44 48 50 56

10 70 56 44 42 47 49 46 49 58
11 73 54 49 42 35 48 48 49 60
12 69 54 49 42 37 48 50 417 55
13 89 54 4 39 38 46 49 49 -
14 89 54 44 42 41 47 47 49 --
15 83 54 45 42 42 49 41 ] --
16 €0 54 46 46 47 45 49 - --
t 81 54 47 49 44 45 48 -- --
18 82 55 48 47 43 44 53 -- -
19 82 53 44 42 46 -- 51 - --
20 58 51 45 41 42 47 49 - -

21 61 52 44 42 41 - 49 - --

22 59 53 48 45 39 39 49 - --

23 60 51 45 43 40 44 51 - -

24 62 51 45 48 41 41 49 - -

25 63 47 44 40 42 48 49 -- --

26 62 50 48 41 49 38 48 - --

an 80 51 51 37 49 41 49 -- --

28 57 54 50 40 53 45 49 -- -

29 56 49 43 37 - - 49 - -

20 53 48 38 39 -- 41 48 -- --

2 58 - 43 41 -- 48 - -- --

Aver 85 53 46 44 43 45 49 - -
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WHITE RIVER AT NEWPORT, ARK.--Continued

WHITE RIVER BASIN
WHITE RIVER BASIN-~-Continued

Temperature (°F) of water, water year October 1954 to September 1955

45

Day | Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3 58 47 42 43 - 52 66 K4} T4 75 76
2 % 87 Ll 42 42 -~ 53 66 1 13 13 6
3 3 1 42 43 43 - 53 67 T 3 4 6
4 3 - 46 44 43 -- 54 67 12 % 4 6
5 72 57 46 45 43 -- 54 67 72 % 74 k(]
6 n 55 46 47 42 - 56 67 n % 4 %
[] et 53 45 50 42 - 57 87 1 4 4 5
8 70 52 45 50 42 - 58 70 70 73 % %
9 76 83 45 50 42 - 58 67 70 4 % 5

10 170 52 44 49 41 - 59 68 70 4 75 75
1 69 52 44 - 39 -- 59 67 69 5 75 6
12 68 52 43 47 39 - 60 66 69 5 75 5
13 68 51 45 46 39 56 60 66 70 75 75 75
14 67 51 44 45 39 59 61 61 70 3 5 5
15 68 57 44 44 39 60 61 67 69 3 % 5
16 86 51 42 43 39 61 62 87 68 13 5 4
17 65 51 43 42 41 56 62 66 69 4 % 3
18 65 50 40 41 42 53 62 67 69 4 5 3
19 65 50 42 40 43 52 62 67 70 4 5 13
20 64 49 42 40 46 52 63 66 70 4 % 13
21 64 49 43 42 a0 52 63 67 70 T3 % 12
22 64 49 43 41 49 54 64 61 n 4 78 3
23 62 48 42 40 48 51 64 68 11 4 8 3
24 -- 49 43 40 47 50 64 68 ks 5 -- T2
25 82 49 43 40 47 48 60 .03 12 5 % n
26 62 49 45 40 48 46 85 69 5 5 6 70
Fii 61 48 45 40 - 46 85 0 % 5 K] k(]
28 61 48 45 39 - 42 66 0 74 % 76 5
29 60 48 42 39 - 48 66 70 75 % 76 4
30 59 48 42 39 - 50 66 76 4 75 % 3
31 58 - 41 43 - 50 -- 70 -- 75 76 --
Aver-
67 52 44 43 43 - 60 68 11 K} (4] 4
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LOWER MISSISSIPPI RIVER BASIN
WHITE RIVER BASIN--Continued
CACHE RIVER AT PATTERSON, ARK,--Continued

Temperature (°F) of water, October 1954 to May 1955
Day | Oct. Nov, Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 T4 44 50 46 41 55 52 88
2 75 52 50 47 42 55 54 89
3 75 49 48 48 43 57 55 70
4 78 49 49 47 42 59 58 70
5 % 49 51 49 44 60 59 n
[ % 49 49 51 45 - 60 3
[ 3 51 an 49 43 56 60 70
8 69 50 47 48 43 63 60 1
9 170 53 48 49 44 52 59 n
10 n 54 46 48 47 53 61 72
11 12 55 48 44 44 56 62 12
12 72 54 48 43 42 59 84 72
13 72 54 48 42 39 60 64 ki
14 12 55 46 41 41 60 64 K4
15 68 55 46 43 - 60 63 n
16 66 58 44 44 46 61 65 n
17 63 57 45 44 45 58 66 n
18 62 59 44 45 46 56 69 T2
19 60 56 43 43 48 53 70 n
20 60 54 42 41 49 53 7 12
21 59 55 43 43 48 54 69 70
22 59 54 42 42 44 53 69 69
23 58 53 42 42 41 52 70 n
24 60 52 43 41 44 54 70 ks
25 60 52 43 41 43 50 68 ki
26 64 49 43 41 1M 43 87 3
27 63 51 45 42 48 45 67 2
28 60 51 47 41 53 45 66 3
29 58 50 46 39 -- 46 67 72
30 55 48 46 41 -- 48 69 n
31 55 -- 48 38 - 49 -- -
Aver-
age 66 52 46 44 45 54 64 mn
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LOWER MISSISSIPPI RIVER BASIN
WHITE RIVER BASIN--Continued
WHITE RIVER AT CLARENDON, ARK.--Continued

Temperature (°F) of water, water year October 1954 to September 1955
Day | Oct. Nov, Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 9 59 52 -- 47 57 55 70 72 M 86 79
- 9 53 48 48 43 59 57 73 4 78 84 19
3 80 53 50 50 41 59 55 74 % 19 83 9
4 80 53 52 52 41 80 59 4 T4 8 84 80
5 81 55 49 55 44 58 63 3 73 76 85 80
[ kid 56 44 -- 43 58 55 72 4 78 85 80
ki % 56 45 45 43 -- 60 5 4 79 85 81
8 ({3 57 50 50 45 55 60 3 5 79 83 81
9 5 87 57 47 45 60 63 73 70 79 84 80
10 4 57 4 46 42 64 60 4 2 83 84 81
11 5 57 45 45 42 64 64 75 71 83 83 kid
12 5 58 43 48 41 65 63 4 73 83 82 8
13 5 58 44 45 42 €0 64 T4 73 80 - 8
14 71 58 45 45 44 61 €5 74 70 81 82 9
15 68 58 45 47 48 64 66 3 70 83 81 8
16 68 59 44 49 4 60 70 -- 72 84 81 8
17 68 54 44 45 44 58 70 74 ¢} 82 84 81
18 67 60 40 43 47 55 72 74 4 83 83 81
19 85 54 42 41 54 59 72 3 3 84 84 81
20 64 56 44 39 45 58 70 73 73 85 85 81
21 63 57 48 44 40 56 70 1 d 80 86 82
22 64 55 45 43 41 50 5 74 i 87 84 80
23 64 55 45 42 44 55 3 73 8 85 82 78
24 64 53 45 42 47 56 70 76 kid 84 82 76
25 66 52 48 44 417 49 70 75 79 85 83 76
26 69 53 48 45 55 49 68 T4 8 85 88 m
27 65 55 58 40 52 49 89 8 ki 84 84 8
28 80 54 48 40 53 49 70 74 ki 88 85 79
29 59 50 45 42 - 52 75 71 kil 85 83 9
30 58 52 45 42 - 52 72 3 8 86 83 5
31 59 -~ 45 47 -~ 54 - 71 -- 86 80 -
Al w0 55 | 41 5 | 45 | & 66 | 718 | T4 82 | 8 | 79




53

WEITE RIVER BASIN

*SIUSNI[ISUCO PeUIIBIep Jo wmg O
*(*02) @1enoqres jo uopym 1ad sred Z Jo JBTEAINDS sOPNIOUT q
*(*00) ereuoqres jo uorym xad syred § jo JUITRAINDS BPNIOUL €

12 |1L [9's8 0 22 8¥2 €2 [X] 9°6 0¢ - [X] KB EX] - -- 1 "TeW 'gg ‘92-22 qd
0z 6’9 414 0 0ot £99° L2 0's (44 6t - 11 0's 2L -- -- Trettt I-GT ‘qed
2% |o'L |8'ss 1 12 6¥° LT s'9 1 {4 -- 16 0z | ¢¢ -- -- Tt PL ‘2I-L ‘S-¥ Cded
sg |u2 (174 0 [ S0T9 61 2 k41 19 -~ ¥ 8% | §°6 - - §-1 'qed ‘1g ‘wep
o 8L 082 0 8y 1219 8°2 2 L <9 i 8% 8°'g 88 -- -= ©r63-¥e ‘00 ‘61 ‘wep
sz [s°L 502 0 (4% 8012 9°2 72 81 ¥e -- [ 2s | 178 -~ -- tt 8I-LT ‘ST-TT “wep
sy | 8L o1 0 28 8012 ¥ JA 12 32 £°9 12 €8 | §°L [ L9 6661 ‘01-g ‘e-T “uer
0z |¢8 {244 0 oL 692 12 [44 T 0919 -- 09 8'g 91 - - TreTeretie§2-02 99Q
6 |s'8 28¥ 0 08 882 81 6% 8°9 ¥eTe -- L 9°8 81 -- - crrere gl ‘ST-1T CAON
S8 |08 69y 0 SL 00§ 8" 8y 28 L8T - gL 89 61 - - ©tTtrr 0176 ‘9% AON
s¢ (o8 ¥6¥ 0 LL 90¢ 21 08 2°8 003 -- ) |32 61 -- -- Tt 62-92 ‘62-12 100
o8 | ¥ 108 0 6L org 6" (] 08 09 202 0g €L g9 ¢4 10l 4L * 02-81 ‘STI-TT "WO
13 1°8 809 0 08 (444 €1 0s '8 e -- LL () 12 == -- ‘$G6T ‘6-9 ‘190
(2.5% ope | wmpseu | (D.081 ¥®
¥8 SOYW | _yoqeeo| -Bwwm uoj1o I
N . - ‘OOH) (1) (3N) (22) (s12)
o109 | md oon..-hnc -uoN |‘muporen| -dese Ew uﬂozv ogmﬂ.v_ ov“wwr oAq-uOmv oyeuoq | umps Eﬂzv wnyseu | wnpo M.ooE M.Mzmv e8reyastp uoyeII09 JO oveq
o0 ooi5 e poldis OIN ¢ 2 S | evg | -swoq P08 | _ame | -ren a1 | eoms ey
d1roady ssaupIey poajossiq

"uOT38)8 SIY) IO STQBITBAR SPIODaI 93IBUOSIP ON

SS6T YIIBN 0) $SBT 15q0300 ‘voliw Jad syred

d up ‘sesireue Teojweyd

* (PeNUTIUODSIP) GEBT YOIBH 03 $G6T Arvnaqad

WYY JHVOLINLS YVAN NOAVE INUOVT FILLIT
penutuo)--NISYE YIAIH ILIHA

*}ay ‘oT1VA9330484 38 @0TJJO OTJIISIP UT OTqEITBAE SoTdwes A[}ep JO 9dUBJONPUOd d1J1dads Jo SPIOVAY--' SYUVHIY
. :uws_-nuﬂoowavv GGHY UYOJIEBW O3 ¥C6T mhu:kp@h :gean)eradwe) IojeM

:gesA1BuEe TBOTWEYD--"TTAVIIVAY SQUOOTY

‘uo

youelg ooTy Sesueqry JO L3ysIeafun JO }See enp OTIW € yo sIejlenb sexy) ‘4Ajuno) sesueyry ‘jreS)inig yo 1see seyIw §g ‘peor £3unod uo 9!

muaam Juewttedxy
PTIq ¥--'NOILVDOT



54

LOWER MISSISSIPPI RIVER BASIN
WHITE RIVER BASIN--Continued
LITTLE LAGRUE BAYOU NEAR STUTTGART, ARK.--Continued
Temperature (°F) of water, October 1954 to March 1955

Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 - -- -- 48 52 85
2 - - - 47 48 -—
3 -- -- -- 51 48 --
4 - 43 -- 57 44 -
5 - 45 -- 56 43 -
6 80 49 -- 55 - --
7 3 -- - 52 45 --
8 69 - -- 51 43 -
9 4 - - 52 50 --

10 -- 59 -- 48 45 -

1 i 54 - 51 40 --

12 k(] 60 -~ 47 38 -

13 5 52 -- 43 - -

14 74 - - 41 50 --
15 85 - -- 43 47 --
18 - 59 - - 48 --
17 - - -~ 44 51 --
18 66 -- - 44 48 --
19 85 -- -~ 42 52 --

20 60 - 44 42 -- --

21 67 - 48 -- - -

22 63 - 44 42 0 --

23 64 -- 45 - 42 --

24 - -- - 43 41 -

25 87 -- -- 43 50 --

26 85 - - 46 50 -

27 - -- - 45 == --

28 62 -- -- 45 63 --

29 55 - - 40 - --

%0 - ) -

31 - - 44 46 - --

Aver-
2ge . - - 47 N -
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ARKANSAS -RIVER BASIN
ARKANSAS RIVER BASIN--Continued
ARKANSAS RIVER BELOW JOHN MARTIN RESERVOIR, COLO.-~-Continued

Temperature (°F) of water, water year October 1954 to September 1955

/Once-daily measurement at about 8 a.m./
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Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 56 41 35 35 40 43 42 62 65 7 k(] 15
2 59 40 36 43 39 -- -- 63 60 k¢t k(3 72
3 68 40 35 40 37 48 38 57 60 T2 6 72
4 84 44 40 44 35 47 38 58 61 k¢t (] 72
5 54 42 45 40 34 40 43 58 61 72 L] 70
6 55 43 42 36 36 41 44 60 -- T2 5 73
7 55 43 40 37 35 38 46 56 58 3 4 72
8 50 45 -- 39 35 40 438 55 53 73 T4 4
9 65 42 35 36 38 40 49 55 61 72 14 72

10 64 45 35 35 - 39 50 50 50 72 ki 7
11 50 41 37 36 36 42 50 54 61 4 76 70
12 56 41 37 35 36 41 50 60 62 3 7 | 72
13 55 45 33 35 37 46 44 55 60 T4 75 72
14 53 45 35 40 37 46 50 56 63 4 5 72
15 47 45 35 38 37 40 49 61 63 73 4 72
16 48 43 36 37 38 44 56 62 65 72 75 72
17 53 47 34 40 39 40 56 56 -- 72 75 72
18 54 42 35 36 38 40 48 56 84 4 75 70
19 54 42 35 35 35 -- 54 60 84 72 76 70
20 54 42 35 37 36 40 50 60 66 73 % 70
21 52 41 34 36 31 34 45 59 67 5 % 70
22 52 40 34 36 31 36 50 60 68 % 5 68
23 50 42 34 35 32 44 51 62 0 74 % 85
24 50 42 36 36 37 39 49 60 65 72 6 65
25 50 42 36 36 37 35 50 60 64 76 76 62
26 45 42 36 37 38 38 61 80 86 6 5 81
27 41 42 36 37 38 36 58 60 68 6 % 64
28 42 41 34 39 40 36 53 56 70 % 6 63
29 45 40 32 36 -- 44 53 61 ket 76 8 64
30 44 34 34 37 -- 39 59 60 70 75 k(] 61
31 41 - 35 43 -- 40 -- -- -- 75 76 --
Aver-
age 52 42 36 ‘37 36 41 49 58 63 3 75 69




LOWER MISSISSIPPI RIVER BASIN

0'g] o06c] 0°6 | 9 [ L6l oov | ows‘t | ez |ow‘t | e or| ¥ 059 812 [ 8¥e | 0L 444 ge | w01 | 00 [13 [ 53 tretctIe-1g CTEN
g'L| ow6‘c| 6°6 | 1L| so0z oov | oss‘t | 92°2 | 0991 | -- or| -- oL9 622 0 vee | -- 95¥ 62 | e1r | -- -- £8¢ Tttt 0g-Rl e
6L| oou‘z| 16 | oL 98T 06 | 065‘T | ¥0°2 | 008°T | -- | - SLS 602 [ 6% | -- STy | et | -- -- z6¢ Tttt gIeTE CYEN
18] o9c| 98 | e | 181 ggt | 069°T | €0'2 [ O6¥ ‘T | -- or| -- 009 k443 0 e | -- 68¢ 12| ozt | -- -- (143 : 01-1 "4eW
28] o009z | 06} oL| WLl g9¢ | 08¥‘T | 66°T | 08% ‘T | €o° er| ¥ ] 161 0 ez | 0°9 968 €z | 801 | o0 81 9LE treetigg-12 Tged
18] ogec] T'g| 69| af1 0z | oz¥‘r | 08T | 028°T | -- et | -- 00g 81 0 92z | -- see LT | oot | -- -- 66¢ cettt 0T tead
s'8f ovu'e| e8| 1L sur oue | ose‘r | 80z |oes‘t | -- sT| -- 929 9Lt [ 0gg | -- 80 ¥z | 801 | -- -- e ©PI-1T "qod
6'L| o£T| S8 OL| OF1 oze oce‘r | 18°T | oge‘l | -- sr| -- 2¢9 1] 0 €12 87¢ 0z | 96 -- - oLe ©t01-1 "qad
g'L] own‘e| L8| 89| 2T 08¢ ost‘r | ooe | owv‘t | 9z* or | -- 009 oLt 0 2He 88¢ 8% [ 901 | 00 4] 162 CIg-1e e
28| ov‘e| 6'8 | 1L =St ges | 0oz‘r | 08°T | 00F ‘T | -- - 99 43 0 ¥z LS 8T | voI | -- -- 816 02-61 "uep
6'L] 0sL‘z)] €6 | 1n| oLl o | o9z‘r ) vre ous‘y | -- 9T | -- 059 691 0 o€z | -- 1 2z | gir | -- -- 162 * QI-T1 "wep
o'g| ors'e| €6 1| wir g9 | 06T‘T | 80°2 | O€S°T | -- gt -- 059 91 0 see | -- 60¥ 92 | vor | -- - 182 " ge6T ‘0T-1 "wep
cgl osg‘2| ¢'6( oOL| o8I o6 | 066 g1z | 009‘r [ 00" |88 | -- sL9 £91 4 434 21 | Of¥ 8| e | oo 1 [144 * 18-1% "98Q
6] ou9z| g6 oL oSt ose | 9oL 00°2 | oay‘r | -- st -- 009 [ 0 182 | -- L0¥ 22 | ¥OT | -- -- 8LT * 0g-T1 "98@
6Ll ovs‘z| L'a| oL| est 0se | Les ¥6°T | ogv ‘T | -- or| -- 009 43 0 182 | -- 9Le 22 | %OT | -- -- e91 ©* 01-1 "9ed
6°L| o89‘2| .8 68 wul oLe | 2gp go¢ | o18‘r | ¥2° s1! ¢ 529 151 0 ez | T°L ¥8¢ g | yor | 10° 24 egr1 * 0g-12 "AON
6L 0z9°2| 6| zu| wst o¥e | 299 €0°C | 06% ‘T | -~ T | -- 009 1w [ 1e | -- oty 0z | vor | -- -- 291 * 0Z-T1 40N
28| O.LZT| ¥6 | Tu| 99T o9t | 86y Tz | 0s9‘r | sgrof 81| g0 | 09 9%l 0 962 | L'L 13:4 9z | go1 | ooo| it 611 **OT-T "AoN
ve|l os6‘r| T'L| L9 ozr't | -- er| -- ory ;144 9 061 | -- ¥82 €2 | e8 == - 991 *"18-82 10
9°8| 080°C or| T osL‘t | -~ | ¥'8 - 0SL 81 o1 | 912 | -- (154 6z | ozt | -- - |uee 42-12 "1P0
¥'8| O¥I'E wl o w osL‘T | -~ | -- SLL 81 9 91g | -- 98y w( vor | -- L (8 7 0z-11 120
gL oo9'c| 68| W oSy T | -~ er| -- 08 448 0 ore | -- (374 €z | 96 -- - wr | 0T-L "0
L] otp's or| 1o ore‘r | -~ |66 | -- 4] 291 0 09z | -- 13 6z | ger | -- - v Tt pgel ‘9T 100

(0,92 | opea wn .._.“u-

- -

Tosovm) |-daome 08 sed | (@ |fon) | @ | (1) | Cos) | o) |Coom) | O | ) | B | )i o g | o
HA| aoue wnp | Wed syreg | Uox [aen ME.- epra o8} [2euoq| ajeuoq iy wmp ~ou | MR |y a | eomg s Uuo108TI00 Jo aeq

~1onpuod| .og |-3ed f0o®) se (0,081 7% onpisea) od | -IN g | -otud g | -e | -Jeorg o og aope | ™ .

dgyoadg sseuprey 8pi108 poAfossiq

SG61 10GquI93dog 0} ¥G6T 18G0j00 Jeak IapEA oI 1od sjxed U ‘mosATEUe [edTUIAN)

Jead J9jeA JOJ 33IeydSTp JO SPIODIY
*syjuom Ixajuya Buyanp sdep Luew uwo juyod Jurzasry ‘WnWIUTW (GG ‘TIE AINL ‘PSET ‘9T AL 4,28 ‘unmyXeN

G6T 'S ‘100 SOUWOIDTHW 0ZL'% ‘ATrED wnwixey

8§ wdd 217 ‘umuruim {yGeY ‘€2-gZ ‘9aq wdd 19 ‘wnuyixen

"SS6T ‘L3 AEH SOWWOIITW ThE ;:%.ﬁmmw_.wmnm
"GGET ‘62-L% Aen wdd opz ‘unwiuTW fgGeT ‘S 190 wdd oLL’Z ‘WnUixel

‘9% ‘2T "I8N ‘0%

"16€T dSA ut uoar3 GogT Jaquajdeg o3 HGET 120320

*6%-Lg SeW wdd opz ‘wnuwyuiw {4 “3ny wdd 0g9°g ‘WnWIXel

*GC6T Jaqualdeg 03 TG6T 19903100

"GG6T Ioqualdag 03 TG6T 13G03120

‘er30 ‘4170 EWOYETHO 38 9OTFJO IOTAISIP UT STqEITeAt Soydues ATTep JO 90UEIONPUOD DTFT0ads JO SPIODSH-- ' SYAVHEU
:saan)eIadme) J918M

:30uB}oNpUod oYFyoadg

: SSaupaeg

ISPITOS PAATOSSTQ--"GG-TS6T ‘ STWTULXA

‘GT-TIT ‘q9d ‘€2-22 ‘uep ‘gl ‘9aq wo jutyod Burzaexy ‘wnmyurw ¢{¢ LInL 4,28 ‘WRWIXEW
+12 Aep sogmoxotw Ipe ‘Arrep wnuyurm {2 ‘Sny soywoxorw oF9‘y ‘ATyEp wnwixel
-0€-67 ‘1das ‘0z-61 ounp wdd ¢z1 ‘wnuyutw { ‘8ny wdd ogg ‘uwmwixeR

:saanjerodma) JojeN

:a0ouBlONPUOD DYFT08dS

: SsoupIel

:BPTTOS DIATOSST(Q--'GS-FS6T ‘ STWAULXA

:gognjeIadwa] JojeM

:sesA{eue TEOTWAUD-- ' TIAVIIVAV SAVOOTY
*8utingrajuoouou L1qeqoad st sayyw aJenbe 209°2 UYOTYA Jo ‘saTTW dxenbs gy.‘gy-- VIHY IDYNIVHA
*ISATY jnuTEM WoIy Weaxisdn SaTIW ¢°C Pue ‘£juno) Laymo) ‘L1710 SesSuBNIy JO }Som SITW € JTey ‘98prIq Leaydry snueAy Inuisey) e uoriels Aurded jy-- NOILVOOT
“SNVE ‘XLIO SVSNVYHY LV HIAIY SVSNVIYY

panutluod~-NISYE HIAIY SYSNVIMY



59

=es

-
o~

88

q

fzdedE

ARKANSAS RIVER BASIN

PRV OO NN
ERE

PTOMO RONPTOR

WOMMmE ANNOOT O-NNNN OOVA~D

-

2RRB88 87¢¥8se

-

O @Ee® elfebetetete Oetebteieie MSNMMNN SN0 OGO

CRmWm ONOMDO DOINDD HEOIIN ~ONMOM PAaONMmO
oo

A X- 1]
BREsk-1-1

(111

Ralalal- 3 )

R

ol el o3

g853¢ 73328 8

332283

1P O N -

333833

5853

0T

Le°e
£0°¢C
320 ¢
154
£0°2

06¥% ‘T

06¥ ‘T

-

NOOMOO ALY M OVIRAL MBIPON
BENTNN NN Ow MmN o WO DO

o000 0 OOOO00D OO0ODOC OO0 E-N-X-N-N -X-N-N-N-N-]

e

£0°

{4
It
149
Vet
ST
82z

SLe

R T
©ttrt 0g-8T ‘11 “ydeg
o ST 1deg
ceeeeee gpopz Sy
tr18-92 ‘82-12 "BV
e T T By

Cevesesiiini ) oy
***01-8 ‘9-1 "Iy
. ** 18-18 Linp
* - 0g-11 &mp
cr 01-2 Liop
...-.........~.Hh.—.5h.

cesutisisigp-gg ouNp
terett gg-9g ‘gg dunp
6Z-¥2 '22-12 ounp
S8R g1 ounp
<eeeresegl-gl ounp

eeveoqq ounp
0T 2unp
* @ ounp
- L dunp
* g aunp
ceeeieeeeg T oump

‘- 18-08 SeW

‘- g2-22 e
** 1g-11 el
< 01T Aew

oers gg ady
0£-62 ‘L2-€T 'y
Tttt gg-Tg tadvy
e gEoqT 2dy
ccot ggel ‘or-1 ‘ady




LOWER MISSISSIPPI RIVER BASIN

60

*9AOQE UMOYS SONEA 9)BUOQIED 1 JO jusTeAInba SapndU] B
=~ | oes‘t| 8¢ | ¥ | 2 962 | o£s‘T |6T°T | w8 -~ |e9 |-- 81 43 == | suie| -- £12 8T | su -- - 1¥9 ** oFeloar parySom
8'L| 9S% L'r | ¥ 114 0zt 0LS ‘e [ee" we i 8¢ |-~ 8S (43 0 91T == 114 6L 13 - - 0BG ('t 0¢-62 “1deg
8°L| €L8 St | 89 144 091 0v0°‘z [£9° 9% == o'y |-~ (148 L9 1] (449 == 20t 1T o - - oW ‘T |t 82-97 "1dog
'8 0z9‘c 1| oL 1% 01s ¥89 69'c | 086°1 | -- 0'g | -- oLs 181 0 88% | - 9%8 14 0sT | -- - f:14 4 ‘T 6gel ‘g2-Tg “ydeg

uauu-%._u ofyex oje |wniseu| fep wﬂoeuu _._.”-aw
' soyw wap | - - = C)
*orom) | -drompy 08 | e’ kamores| ceny, | 204 | wed | (@ [Con) | @) | (0) | Co8) | (‘0D) | Coom) Do | B0 e | o | eom) s
HA| ooue wnpp | W8 : suol | syreq | Yol [ajen | apir IPpux aje] |oyeuOq { ayeuUOq -5ty wmp —ou ump |5 1 | eorng -s1p UOT3991109 JO 9ed
-1onpuod| .og [-1ed ‘oorD se (0,081 1€ onprsag) “of | (IN "ML | -OMD | <IN§ | -IBD | -IEE| [ | 08 | gp | TTED el
droads S8aupIeq spIios peAlossiq
P 0-~GG6T doS 01 $GET 1900120 1ok z9jem ‘uoy[im Jad syred uy ‘sosAiBue [RITWAYD

PONUTIUN0D-~"SNVY ‘ALID SVSNVIUV IV HAAIY SVSNVIMY
panutjuod--NISVE HIAIY SYSNVIUY



ARKANSAS RIVER AT ARKANSAS CITY, KANS.--Continued

ARKANSAS RIVER BASIN

ARKANSAS RIVER BASIN--Continued

61

Temperature (°F) of water, water year October 1954 to September 1955
Day | Oct. Nov. Dec, Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 69 4 39 35 46 43 53 66 70 % 80 68
2 3 38 36 38 36 46 49 66 72 8 80 66
3 72 40 37 51 35 55 54 87 1 kil "8 68
4 70 41 41 51 35 49 51 66 n K} 76 86
5 63 41 46 57 33 44 52 68 72 7 ki 68
8 58 45 38 39 35 37 48 64 72 8 8 70
7 53 49 85 38 33 39 50 68 70 8 80 69
8 63 50 85 36 35 42 52 62 72 7 8 89
9 85 54 35 35 40 46 55 84 67 ki ki 68
10 69 49 36 36 33 49 60 67 69 6 78 71
11 69 52 40 33 32 51 58 65 63 80 k4l 66
12 64 51 36 37 32 53 59 62 684 80 75 62
13 66 50 32 33 32 50 59 61 67 79 78 85
14 57 50 34 35 34 56 53 85 87 79 8 87
15 49 49 34 3% 39 53 59 66 69 81 74 69
16 - 51 40 40 40 45 61 65 70 80 T4 T
17 - 51 36 42 39 46 84 67 69 6 73 11
18 55 - 36 35 45 48 67 68 70 k(3 74 69
19 55 44 35 33 39 45 86 87 70 79 5 72
20 54 49 36 34 32 55 62 84 3 8 5 3
21 57 49 36 33 34 36 62 65 78 8 75 72
22 68 42 36 32 35 32 87 68 78 8 76 70
23 53 42 37 32 36 39 66 71 8 9 kil 69
24 57 40 38 35 35 42 57 68 76 9 % 66
25 59 40 38 34 35 38 60 69 6 8 kij 67
26 57 42 41 37 36 32 - 66 kil k4l 74 66
27 48 40 4“4 33 38 33 61 65 76 8 73 65
28 48 42 35 33 48 38 81 67 74 80 76 67
29 47 38 33 33 - 41 60 66 73 9 % 0
30 44 40 33 34 - 45 64 67 76 81 74 67
31 42 - 34 38 - 49 - 67 - 82 68 -
Aver-
age 58 45 37 37 36 44 58 66 72 8 6 68
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MEDICINE LODGE RIVER NEAR KIOWA, KANS.--Continued
Temperature (°F) of water, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug, Sept.
1 -- 44 -- 59 85 ki -- 84 -- 85
2 -- 50 -- 58 12 75 -- 84 -~ M
3 -- 53 33 85 83 T4 -- 89 -- 71
4 -- 51 34 60 - 170 79 74 -- 83
5 -- 43 40 Ly 80 68 79 82 -- 80
6 -- 47 38 59 60 76 9 88 91 80
1 38 41 40 80 -- 78 79 -- 84 90
8 34 47 50 60 87 72 75 89 90 90
9 42 45 54 80 66 75 72 87 89 90

10 42 43 34 65 67 74 88 87 87 80

11 38 43 35 58 68 65 69 89 88 -

12 34 46 35 64 85 76 72 83 87 -

13 35 38 38 69 60 76 72 87 88 --

14 40 44 46 69 75 -- 71 89 87 --

15 45 46 45 56 80 73 76 82 87 --

18 40 45 50 50 75 76 73 95 93 --

17 40 43 50 54 75 75 70 88 90 -~
18 44 36 55 55 78 74 70 87 90 -
19 48 34 37 50 75 86 81 85 90 --

20 48 36 36 64 73 68 88 84 88 --

21 47 35 42 -- 78 k(] 87 85 94 --

22 48 43 40 52 75 71 88 70 -- --

23 51 43 48 55 70 7 85 75 - --

24 46 43 45 60 72 64 85 85 -- --

25 57 45 48 -- 75 68 87 89 -- --

26 48 -- 55 52 70 -- 80 83 -- 68

27 38 42 -- 50 77 88 83 89 -- 68

28 37 40 -- 53 1] 72 83 90 -~ ki

29 37 48 -- 55 75 - 80 95 -- 7

30 38 -- -- 85 78 -- 83 -- -- 70

31 38 50 -~ -- -- -- -- -- 85 -

Aver-~
age 42 4 43 58 71 72 78 86 89 9
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LOWER MISSISSIPPI RIVER BASIN
ARKANSAS RIVER BASIN--Continued
SALT FORK ARKANSAS RIVER AT GREAT SALT PLAINS RESERVOIR, NEAR JET, OKLA.--Continued

Temperature (°F) of water, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 0 -- 50 53 68 78 8 82 67
2 72 -- 49 52 66 -- 80 81 8
3 T4 -- 48 56 68 3 80 80 k(]
4 3 -- 50 52 66 2 -- 80 70
5 68 -- - 48 68 74 ki 82 6
6 60 - 40 50 70 72 80 81 64
7 60 -- 40 54 72 76 80 82 70
8 62 -- 43 56 70 74 80 81 6
9 65 -- 45 56 -- 72 80 8 14

10 0 -- 48 58 6 87 81 80 4
11 68 -- 54 60 68 66 82 6 62
12 70 -- 50 66 65 66 81 k(] 87
13 69 -- 50 62 68 66 80 78 70
14 64 - 46 56 70 66 82 8 70
15 56 - 53 59 70 69 81 k(] 72
16 62 -~ 52 60 66 70 80 80 72
17 58 -- 50 63 68 71 80 80 70
18 82 -~ 48 68 68 72 80 80 74
19 59 36 48 66 68 72 9 80 70
20 60 36 48 63 68 74 80 80 T4
21 59 32 32 60 66 8 80 80 84
22 57 -- -- 66 70 9 82 8 12
23 58 40 40 68 72 8 80 9 70
24 80 32 40 60 76 78 82 88 2
25 60 34 38 60 72 78 82 81 70
26 58 40 32 84 66 8 8 8 62
27 45 38 32 65 68 9 9 78 66
28 50 42 34 64 72 9 79 16 68
29 53 - 46 66 68 9 80 8 70
30 48 -- 48 67 68 9 82 Ky 64
31 46 -- 49 -~ 3 -- 83 4 -
Aver-
age 61 -- 45 60 69 T4 80 9 1
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Temperature (°F) of water, water year October 1854 to ber 1955

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

1 76 54 48 46 43 61 56 80 5 87 94 85

2 81 49 47 46 40 62 68 75 80 86 81 80

3 82 41 50 56 38 69 65 80 80 -- 85 80

4 81 52 53 61 38 56 65 87 81 87 80 --

5 1 44 51 52 43 46 60 72 - 85 88 84

[ 65 60 54 47 46 51 59 82 8 96 90 87

ki k43 60 41 41 41 54 65 81 80 8T 87 88

8 76 62 45 43 41 60 66 T 5 87 90 85

9 80 60 45 42 44 61 70 68 4 90 82 83
10 81 60 41 42 33 65 -- 69 68 90 88 76
11 8 64 45 39 33 64 68 69 0 91 87 82
12 8 60 - 42 33 61 70 70 3 20 88 81
13 78 60 48 36 44 67 87 ki 75 90 85 82
14 66 59 44 41 50 -- k43 ki 75 91 -- 85
15 61 62 42 44 47 53 72 - 81 91 88 83
16 65 62 47 42 52 52 80 72 83 86 21 85
17 70 65 44 45 51 51 76 80 80 87 20 82
18 72 59 40 36 51 51 ki 6 8 89 88 --
19 70 55 .- 36 47 52 T4 68 - 85 87 80
20 0 55 45 36 -- 60 74 66 80 88 86 85
21 68 -- 45 41 42 -- 81 70 80 91 89 85
22 62 52 45 40 43 48 8 - 82 20 90 80
23 68 53 48 -- 48 56 78 73 85 20 87 85
24 -- 48 45 42 48 58 -- 80 84 -- 20 76
25 65 51 45 43 51 - 72 73 83 20 20 80
26 60 50 46 46 57 40 73 0 85 90 20 0
27 52 50 45 38 -- -- 4 75 kil 80 88 8
28 60 52 36 36 58 55 73 70 82 92 86 80
29 54 47 36 41 - 58 8 6 85 20 87 82
30 53 49 34 40 -- 60 85 -- 84 93 83 3
31 60 -- 38 50 -- 58 -- ki -- -- 84 --

Aver-

age 69 85 45 43 45 57 7 74 9 89 88 82
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ARKANSAS RIVER BASIN--Continued

SKELETON CREEK NEAR LOVELL, OKLA.--Continued

Temperature (°F) of water, water year October 1954 to September 1955

Day | Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June Jnly Aug. Sept.
1 % 50 50 40 37 40 44 71 3 85 85 80
2 8 50 49 41 37 45 45 -- 13 85 84 80
3 8 50 49 40 -- -- 45 - 3 85 84 81
4 80 50 50 40 37 41 45 7 3 85 84 8
5 8 50 48 40 38 42 47 1 3 80 85 8
6 7 50 48 39 38 43 48 72 13 81 85 ki
1 5 50 47 39 39 42 49 71 1 83 86 kil
8 3 50 45 38 38 45 49 7 65 83 85 78
9 3 50 44 38 36 44 50 1 65 85 85 75

10 5 -- 44 38 35 - 50 1 67 85 85 m
11 72 -- 44 38 39 43 52 7 - 85 85 75
12 3 -- 44 38 -~ 42 52 7 70 85 85 75
13 73 -- 43 38 a8 -- 53 1 72 85 85 ]
14 73 -- 43 38 38 43 53 70 3 85 - 75
15 72 -- 42 38 38 44 54 1 14 85 85 75
16 71 - 42 38 38 45 57 71 74 84 84 15
17 74 -- -- 38 38 45 58 71 74 83 -- %
18 4 -- 41 ki 38 45 58 71 6 84 87 75
19 72 -- 41 37 39 45 60 70 80 84 84 5

20 78 -- 41 37 39 45 60 69 82 85 83 7%

21 73 -- 40 38 39 42 k$! 70 83 83 84 --

22 72 55 41 -- 39 41 69 -- 82 85 83 --

23 71 55 41 - 39 41 61 - 84 83 81 -

24 73 55 40 -- 40 42 62 3 84 86 80 --
25 72 55 40 38 40 43 62 14 84 86 80 -
26 70 55 40 38 -- 43 64 73 -- 86 80 --
=27 65 54 40 37 40 43 64 3 84 86 80 --
28 62 52 40 38 40 43 68 3 84 85 80 -
29 61 50 40 38 -- 43 69 72 84 86 80 --
30 61 52 41 37 -- 44 7 73 84 86 80 --
31 56 -~ 40 37 -- 44 -- 3 -~ 86 80 -
Aver-
age 72 - 43 38 38 43 56 71 76 85 83 .-
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CIMARRON RIVER AT PERKINS, OKLA.--Continued
Temperature (°F) of water, water year October 1954 to September 1955
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Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 88 48 46 42 -- 50 56 72 72 82 84 70
2 kt] 41 46 44 44 55 55 72 % 82 85 70
3 80 45 48 48 42 84 (] 72 % 82 82 %
4 8 48 48 54 40 64 60 70 5 82 81 10
5 k(] 51 44 59 43 53 56 72 72 82 82 k{'}
[} 68 56 47 46 44 42 55 70 70 83 83 2
L] 68 55 46 44 40 48 55 72 68 83 85 %
8 70 56 46 50 42 50 54 65 68 83 82 3
9 70 55 45 52 46 52 58 67 67 83 85 78

10 72 55 45 56 38 55 62 68 65 83 83 8
11 71 54 44 42 35 60 66 70 65 82 80 70
12 70 56 41 47 35 62 a6 70 a5 83 8 70
13 68 56 43 48 42 55 62 68 0 82 82 72
14 65 55 44 52 42 62 56 70 75 83 80 72
15 58 54 45 47 45 62 65 70 75 84 8 2
16 57 56 45 55 46 52 65 70 i 82 78 78
17 59 54 44 54 48 55 70 70 72 80 8 75
18 60 48 42 52 52 50 70 72 7% 82 8 %
19 70 50 41 -- 45 52 65 70 4 82 8 8
20 63 52 40 41 35 a0 - 68 % 80 8 5
21 68 51 41 40 36 45 65 70 m 80 80 8
22 66 51 44 38 40 40 70 70 82 82 82 8
23 68 51 43 36 44 48 70 3 kil 82 80 %
2 69 51 45 40 45 46 62 72 80 82 82 3
25 70 52 48 40 48 48 62 75 80 82 82 72
26 65 52 49 45 56 35 66 72 82 82 8 68
27 a3 53 48 36 45 38 65 70 82 82 80 72
28 58 48 38 40 58 42 67 72 79 82 82 %
29 54 43 38 36 - 50 65 70 80 86 80 78
30 51 45 38 42 - 54 64 70 82 87 % 5
31 48 -- 40 52 - 55 -- 72 - 86 70 -
A:: 67 51 44 46 44 52, 62 70 74 83 80 4
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ARKANSAS RIVER AT SAND SPRINGS BRIDGE, NEAR TULSA, OKLA.--Continued
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Temperature (°F) of water, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 75 56 41 43 50 58 53 T2 71 82 90 71
2 T4 41 43 45 44 54 57 72 78 83 82 T2
3 75 42 42 47 40 - 60 71 79 83 81 76
4 -- 42 46 80 40 -~ 62 -- 14 82 86 73
5 % 46 43 61 47 40 58 3 73 82 88 3
6 67 50 42 50 46 37 57 3 72 82 84 8
T 65 52 40 48 48 45 54 1 71 82 86 8
8 70 52 39 45 39 50 - 4 74 84 82 5
9 69 55 39 45 45 52 58 76 71 82 82 76
10 72 55 38 44 41 59 59 73 68 84 84 75
11 3 54 40 41 33 60 60 72 68 84 82 T4
12 5 53 39 45 34 62 838 69 67 84 81 73
13 1 62 34 38 36 62 63 68 69 84 8 70
14 66 81 37 37 38 €1 60 68 5 85 85 k(]
15 62 54 37 41 - 60 61 13 738 83 ki 38
16 58 53 42 43 48 51 62 70 T4 82 78 82
17 59 54 41 44 45 51 67 70 7% 80 k& kil
18 59 55 40 42 47 50 72 71 74 81 8 76
19 60 49 42 38 47 50 68 69 78 84 9 Lid
20 56 49 38 37 34 49 64 65 74 85 7 79
21 56 49 39 36 35 44 62 66 i 85 82 ki
22 55 48 45 33 37 38 69 67 ki 83 83 T4
23 56 46 49 34 3 45 70 75 78 86 88 14
24 82 46 48 37 42 48 82 69 80 83 80 T2
25 67 42 -- 37 41 82 64 73 82 83 82 69
26 66 43 55 38 50 82 70 74 83 82 82 68
27 52 52 41 35 48 34 67 76 81 85 82 70
28 50 40 37 36 56 45 72 71 84 86 82 k(]
29 49 42 36 35 -- 48 70 69 80 84 82 76
30 48 43 35 36 -- 52 1 69 80 86 85 5
31 4 -- 38 41 -- 54 -= 75 -= 89 82 --
A;;:' 83 50 41 42 43 4 63 7 5 84 82 8
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VERDIGRIS RIVER NEAR LENAPAH, OKLA.--Continued
Temperature (°F) of water, water year October

LOWER MISSISSIPPI RIVER BASIN
ARKANSAS RIVER BASIN--Continued

1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 75 57 46 41 4 53 55 78 nn 83 90 78
2 80 49 45 43 42 56 58 m 74 - 89 82
3 83 @« a 45 45 63 57 76 5 86 88 76
4 84 53 Iy 48 4% - 58 79 4 87 88 9
5 78 51 48 50 4% 50 59 ki 5 86 85 80
6 70 51 i 51 42 51 60 8 6 88 85 81
4 73 56 46 48 40 52 63 76 ki3 88 90 80
8 75 58 45 an 45 58 64 - 75 81 87 81
9 75 58 4“4 7 48 -- 61 5 - 87 87 9

10 14 60 45 a7 40 62 62 74 72 88 88 75

11 75 57 44 16 40 84 65 75 72 88 817 76

12 70 57 43 45 40 62 65 67 n 88 86 78

13 75 60 41 41 40 - 68 68 10 89 88 82

14 70 60 40 42 41 68 76 67 7 88 84 82

15 66 61 43 39 47 60 71 72 73 89 82 83

16 65 61 42 43 50 55 2 74 74 88 83 83

17 65 60 43 45 46 55 75 74 4 88 84 82

18 65 58 -- 42 “ 54 - 75 8 88 84 82
19 64 55 45 a1 44 53 - 73 78 88 88 81

2 64 55 44 44 41 59 74 [$1 8 -- 84 82

21 64 55 45 45 - 54 M 6 80 90 84 82

22 63 54 46 - - 50 ki 74 80 90 83 83

23 65 51 46 41 - 50 75 76 80 90 86 80

24 66 19 45 41 42 51 75 70 80 90 87 75

25 63 -- 45 - 47 44 6 70 8 91 88 70

26 60 - 52 43 52 - 75 n 82 91 85 75

27 60 49 49 39 50 43 75 7 72 90 86 75

28 60 50 43 44 49 49 14 n - 89 86 74

29 57 a7 - 45 - 52 75 [ 73 91 79 75

30 58 a7 -- 42 -- -- 78 70 ;4 89 84 75

31 56 -- 40 42 - 55 - 70 - 90 80 -

AZ;: 68 54 4 4 m 55 68 73 % 88 86 9
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e (°F) of water, water year October 1954 to September 1955

101

Day | Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 n 51 41 40 36 44 49 70 70 85 93 84
2| m 51 4 40 36 | 46 53 7 70 | 8 90 | 79
3| 51 a1 40 36 | 4 61 3 | m 88 89 | 79
4| m -- Q 40 38 | 42 56 74 | 69 e 8 | 719
s | 70 51 4 40 38 | 41 58 76 | 69 8 8 | 78
6 | 70 51 0 | 2 % | 4 58 - | 0 | & 88 | 79
7| 70 51 0 | 40 8 | a1 5 % | o1 8 | 79
8 | 70 51 0 | 4 37 51 59 % | m 6 8 | 82
s | 10 51 s | 40 - | s2 | eo % [ m 8 88 --

10 | 7o 51 0 | 40 35 | 54 61 | om 90 &7 | 19

11 10 51 40 32 35 54 60 14 71 89 87 9

12 | 70 51 | 40 | 32 35 54 | 61 4 | o2 | e 8 | 76

18 | 70 51 32 - 3% | 55 61 11 2 | 01 8 | 76

14 61 51 32 - 36 55 61 kot 72 91 86 76

15 | 61 51 32 -- 37 56 | 62 12 | 74 | 9 8 | 78

16 | 61 51 0 | - 37 58 - 2 | o4 | e 8 |

17 10 51 40 40 37 60 63 T 74 89 83 75

18 | 70 51 40 | 32 38 | 60 | 63 3 78 88 84 | 82

19 | 70 51 40 32 40 | 60 | 64 73 76 88 83 82

20 | 70 51 | %0 | 32 40 | 59 64 i 78 8 85 | 84

21 | 61 51 40 | - 38 58 - 7 79 89 8 | 82

2 | 61 50 | 40 | -- 38 | 49 | e 68 | 718 8 8¢ | 62

23 | 61 50 | 40 -- 38 55 | 67 67 | 1 | 89 85 | 82

24 | 61 50 | 40 | 32 8 | 58 | es 4 80 | 88 85 | 82

25 | 60 50 | 4 | 32 a | 9 | e " | & 89 83 82

26 | 60 a1 a 32 w0 | 45 | 6 s | 2 | e 83 82

27 | 60 4 40 | 32 8 | 4 | 710 3 82 | 8 82 81

2 | -- 41 32 32 %0 | 4 | 68 2 8 | 90 88 | 81

29 60 41 32 32 - 46 69 7n 84 91 - 82

30 | 6o 41 2 | %2 - | . 66 10 85 | 89 81 81

31 60 - 40 -~ - 47 - 1 -- 93 - -

A:;: 86 o® 39 - 37 51 62 12 | 15 | 89 86 80
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LOWER MISSISSIPPI RIVER BASIN

ARKANSAS RIVER BASIN--Continued

NEOSHO (GRAND) RIVER AT FORT GIBSON RESERVOIR, NEAR FORT GIBSON, OKLA.--Continued

Temperature (°F) of water, water year October 1954 to September 1855

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

1 5 60 53 47 -- 417 51 87 13 % 89 80

2 75 59 52 47 44 47 53 87 73 81 85 80

3 74 59 52 47 44 48 63 68 73 81 84 80

4 k(] 58 50 48 43 51 53 69 4 81 81 80

5 76 56 50 40 42 49 54 70 4 81 82 80

8 74 57 50 48 42 49 54 71 T4 81 - 80

K 4 57 - 47 42 48 53 71 % 82 84 80

8 3 7 - 46 43 50 55 0 % 80 84 80

9 74 58 49 46 43 50 56 88 75 84 83 80
10 4 568 50 48 44 52 56 70 4 82 83 80
11 4 56 49 46 42 53 56 1 3 82 82 8
12 3 56 49 46 41 53 55 71 73 82 82 k]
13 4 56 49 46 85 53 57 72 k] 84 82 6
14 72 56 47 45 55 53 57 2 2 84 82 %
15 70 57 47 45 42 56 58 2 2 B4 82 kid
16 88 57 47 45 43 54 58 72 73 84 82 kid
17 68 568 47 45 43 55 80 72 k] 81 82 ki
18 68 56 45 45 43 54 61 72 73 81 82 kil
19 66 57 49 44 42 52 63 3 4 82 82 kid
20 66 57 45 45 42 52 63 72 5 82 82 m
21 66 56 46 44 42 52 66 2 8 84 82 kil
22 66 56 46 43 43 51 66 72 % 84 82 7
23 66 56 46 43 43 51 85 kt] 79 84 83 kid
24 66 55 48 43 43 52 85 78 kit 84 84 ki
25 68 54 48 44 43 51 65 73 75 82 85 --
26 66 54 48 44 47 48 85 ki3 7% 83 86 76
27 64 55 48 43 47 48 65 3 75 84 82 kil
28 84 55 47 42 47 48 87 3 7 85 82 76
28 63 54 46 43 - 50 68 3 kK 84 82 8
30 62 55 45 43 .- 50 2 T2 8 88 81 M
31 62 - 46 43 - 50 -- k3 -- 89 81 -

Aver-

age 70 56 48 45 44 51 80 71 % 83 83 8
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ARKANSAS RIVER BASIN--Continued
ILLINOIS RIVER AT TENKILLER RESERVOIR, NEAR GORE, OKLA.--Continued
Temperature (°F) of water, water year October 1954 to 1955
Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 58 59 -- 49 46 44 48 50 51 52 52 52
2 60 56 56 48 46 44 45 48 51 58 53 52
3 60 57 56 48 46 45 49 49 51 54 52 81
4 63 57 56 49 44 45 49 49 52 57 53 62
5 60 60 56 48 44 44 48 49 51 52 52 80
6 60 58 56 48 44 44 49 .- 50 52 56 52
17 58 58 52 48 44 44 49 49 50 52 54 52
8 60 57 56 48 44 44 49 50 52 52 52 52
9 60 57 56 48 44 44 43 49 53 54 52 53
10 58 57 46 48 44 44 48 48 52 54 52 59
11 60 60 54 47 43 45 49 48 50 52 52 54
12 60 57 50 47 44 45 48 49 50 51 52 52
13 59 60 50 47 42 47 48 438 50 52 57 54
14 60 59 52 47 43 45 48 50 50 52 53 53
15 57 62 52 48 43 45 48 50 51 52 52 53
16 60 57 52 47 43 45 44 48 51 54 52 54
17 58 57 52 47 44 44 51 49 50 53 52 58
18 57 56 52 47 44 45 49 50 54 52 52 55
19 58 56 52 46 4 44 50 50 54 54 52 55
20 57 58 49 46 42 46 50 50 53 53 58 55
21 57 58 49 46 43 45 49 50 53 53 54 55
22 57 58 49 46 43 44 49 50 51 54 52 55
23 60 57 50 45 43 47 49 49 51 52 52 54
24 58 56 50 46 44 48 50 50 50 54 52 80
25 58 56 52 45 44 48 49 49 -- 51 52 82
26 58 56 50 45 44 44 49 50 52 51 53 54
27 57 56 49 45 44 46 50 50 51 52 - 54
28 57 56 49 45 46 47 49 50 52 52 53 54
29 57 56 48 45 -- 47 49 -- 51 52 54 54
30 58 56 48 45 -- 48 50 49 52 54 53 54
31 57 - 48 45 - 48 -- 50 -- 54 53 -
Aver-
age 59 57 52 47 44 45 48 49 51 53 53 55
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ARKANSAS RIVER BASIN--Continued
CANADIAN RIVER NEAR AMARILLO, TEX.--Continued
Temperature (°F) of water, water year October 1954 to September 1955
e daily measurement, usually between 6 2. m. and 8 2. m,/

Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 85 40 35 33 35 35 42 60 63 871 73 --
2 87 -- 38 35 34 37 43 61 62 67 1 60
3 87 -- 39 48 36 -- 42 57 59 66 1 61
4 66 -~ 43 48 35 40 38 55 62 69 70 62
5 62 -- 38 41 33 ki 41 58 57 67 70 62
] 57 83 42 34 33 34 41 58 62 69 68 62
3 54 41 -- .- 33 33 41 58 63 68 n 60
8 -- 42 ki 35 33 35 43 55 69 70 -- 60
9 68 4 32 33 34 37 4N 58 - 69 T2 82

10 65 48 35 33 33 43 48 55 49 67 - 63

11 -- 46 37 33 33 41 48 56 54 67 72 63

12 59 45 35 33 33 -- 43 57 59 70 70 60

13 59 44 33 33 33 40 42 60 60 69 68 81

14 51 44 35 36 33 42 42 56 59 69 67 60

15 46 42 35 33 -- 43 4 -- 64 70 66 62

16 47 42 36 33 36 38 48 61 69 - 66 65

17 51 44 33 36 36 42 53 61 64 68 65 65

18 -- 40 36 33 44 40 50 57 85 68 65 66

19 53 39 35 33 33 44 48 53 65 68 66 --

20 52 40 33 33 33 43 46 55 58 68 -- -

21 53 39 33 33 33 33 48 57 68 68 67 85

22 50 37 33 33 33 33 47 83 67 67 68 65

23 52 40 33 33 33 35 52 61 88 4 (3] 80

24 50 42 35 33 33 -- 52 61 66 70 11 -

25 56 40 34 33 33 83 50 62 65 70 70 61

26 47 40 35 33 85 33 -- 57 70 68 69 65

27 43 40 35 33 37 33 49 81 87 69 88 63

28 - 40 35 37 40 33 47 56 84 70 66 85

29 -- 35 33 34 -- 40 50 58 68 69 68 65

30 - 37 33 34 -- 39 58 56 87 70 67 62

31 - 44 == 33 37 -- 44 -- (K] -- 1 63 ==

Al s | a2 | 35 | s 34 | s8 46 | 58 | 63 | e 68 | 62
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ARKANSAS RIVER BASIN--Continued
CANADIAN RIVER AT BRIDGEPORT, OKLA.~-Continued
Temperature (°F) of water, water year October 1954 to September 1955

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

1 1 43 39 34 41 42 49 64 68 3 ] 62
2 72 35 34 37 34 46 47 65 70 73 s 64
3 72 41 36 54 34 55 55 65 87 3 75 65
4 70 41 46 59 38 50 48 65 67 4 75 66

5 65 36 46 54 35 42 44 68 85 72 4 65
6 65 44 36 36 35 35 45 65 66 % 75 66
7 59 -- 38 - 34 35 44 68 69 74 3 88
8 67 47 36 37 37 39 47 61 1 3 5 66
9 68 53 33 35 39 45 55 69 63 T4 i 66
10 67 45 39 42 32 49 55 67 56 % k{3 70
11 89 49 44 36 33 53 87 66 58 75 5 67
12 89 51 33 35 33 51 58 62 62 % 5 63
13 68 49 32 32 35 48 53 65 65 8 5 67
14 59 50 34 39 34 57 49 86 67 6 2 3
15 48 52 32 34 42 49 87 66 68 % m 69
16 47 52 38 37 35 43 53 65 69 ki 75 13
17 54 52 34 43 38 45 61 66 68 1 71 70
18 55 48 37 33 49 45 67 66 69 72 71 %5
19 57 42 34 33 33 47 62 64 70 4 73 71
20 57 41 34 33 33 -- 55 -- 4 % 3 3
21 57 43 34 33 33 32 56 63 72 % % 5
22 54 30 32 35 33 32 58 68 74 % k{3 73
23 57 41 32 36 35 42 63 65 -- 76 ki 72
24 60 43 34 34 33 37 56 68 14 % ki 65
25 63 39 45 35 36 36 54 7 3 k(3 k{3 68
26 56 36 49 38 46 32 60 - 8 13 % 67
27 44 39 41 32 36 33 60 65 ki 9 3 4
28 46 40 33 36 48 35 54 64 70 5 T4 71
29 46 32 33 37 -- 42 58 62 T4 k(] 14 73
30 39 45 36 .- - 43 64 60 72 8 72 66
31 38 -- 32 -- - 53 -- 65 -- 8 66 --

Aver-

age -] 44 37 38 37 43 55 65 69 %5 4 69
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LOWER MISSISSIPPI RIVER BASIN
ARKANSAS RIVER BASIN--Continued
LITTLE RIVER BELOW HOG CREEK NEAR NORMAN, OKLA.--Continued

Temperature (°F) of water, water year October 1954 to September 1955
Day | Oet. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 76 65 48 0 52 3 ki) 81 EXS 84
2 9 51 - 69 66 69 80 80 - 85
3 76 62 - 70 84 69 % 81 - 81
4 ki 67 - 69 70 86 7% 82 82 74
-] 80 57 51 62 58 ki 72 91 ki) 86
[ 73 58 - 61 51 84 72 85 -- 71
7 4 58 -~ 49 61 84 m 90 82 82
8 79 58 - 62 56 8 72 91 1 88
9 (i ] 59 -~ 61 56 80 66 92 38 75
10 - 59 .- 52 61 69 62 92 76 67
11 67 -- 42 63 62 66 70 94 9 67
12 -- 60 -- 62 62 66 75 93 78 68
13 76 61 -- 72 69 78 72 92 83 74
14 76 61 - 4 67 69 % 80 5 75
15 3 62 - 67 67 % 82 90 88 83
16 69 62 - 61 67 87 69 86 86 83
17 - 59 -- 62 68 (] 70 81 85 84
18 - 80 -- 52 73 72 72 83 86 85
19 - 68 -~ 55 68 68 70 86 83 84
20 - 57 - - - 84 4 88 84 83
21 - 57 - 39 72 65 3 92 92 76
22 .- 57 - 48 3 9 83 90 90 kil
23 87 - -- 59 75 70 80 93 84 72
24 68 - -- 52 64 71 80 92 86 70
25 s - - - kid 4 85 80 93 69
26 - 63 -- 50 84 75 91 -- 23 65
27 - - -~ 51 62 70 - - 82 70
28 68 - -- 59 87 1 8 - 84 3
29 56 -- - 68 65 68 81 - 78 8
30 55 417 - -- 69 [} ki 93 80 6
31 56 - -~ -- - () -- 89 ki --
Aver-
age - - 57 64 73 75 88 83 ki
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ARKANSAS RIVER BASIN--Continued
NORTH CANADIAN RIVER NEAR EL RENO, OKLA,--Continued
Temperature (°F) of water, water year October 1954 to September 1955

Day { Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug, Sept.
1 - [ 1] 5 87 --
2 - - ] 82 -
3 - 3 ki) 80 -
4 - 3 80 80 -
5 - T4 8 m -
[ - n 80 79 -
T -- 3 it 84 -
8 - % 80 80 -
9 - 69 80 80 -
10 - 85 81 80 -
11 -- 64 81 80 -
12 -- 65 82 ki -
13 - 70 82 9 -
14 -- 1 80 80 -
15 - 3 82 12 --
18 89 3 82 kis -
17 70 70 ki 4 -
18 68 72 80 ki} -
19 65 3 8 3 -
20 63 75 8 80 -
21 64 73 k(] 81 --
22 67 9 80 kil --
23 70 k'] 83 ki) --
24 T2 -- 81 - -
25 73 ki 81 - -
26 70 8 81 75 -
27 70 80 80 81 m
28 T2 % 82 85 - 85
29 70 2 83 K 3
30 70 k(] 83 14 89
31 1 .- 86 - -

Aver- - 3 80 18 -
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Temperature (*F) of water, water year October 1954 to 1955
Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 -- 48 48 43 50 50 S0 68 T2 9 85 (1]
2 -- 42 38 52 40 49 50 69 15 (] 84 8
3 -- 42 43 57 38 68 55 69 16 8 82 170
4 -- 45 45 60 38 80 58 68 % 9 16 16
5 -- 43 48 60 38 51 55 2 %5 ki) 81 8
[ -- 54 38 44 39 40 52 n T2 k'] 82 69
1 -- 85 36 38 35 35 48 69 T2 81 81 68
8 .- 85 43 40 38 40 50 67 170 80 81 n
9 .- 52 40 44 45 46 54 10 70 82 87 71
10 -- 50 41 35 - 56 60 67 62 82 87 5
1 -- 85 43 33 32 57 59 68 62 83 8 69
12 65 51 40 38 32 58 60 67 65 84 76 69
13 68 54 34 32 40 52 58 68 68 83 % 67
14 -- 58 34 38 35 59 58 68 4 9 172 68
15 51 54 36 38 43 58 60 172 n 82 72 4
16 56 55 40 42 36 45 61 69 13 83 4 k(]
17 57 &7 39 42 41 49 63 68 15 82 % 12
18 56 53 38 42 48 48 ({3 89 15 m 3 4
19 57 48 51 34 43 48 65 68 T4 82 n 16
20 55 47 41 34 33 54 64 65 ™ 80 6 4
21 58 49 38 36 34 45 65 65 ki 82 6 15
22 64 45 35 34 33 36 87 66 k(] 82 % k(]
23 56 42 39 32 35 43 67 69 % 84 16 5
24 59 46 44 36 38 44 57 170 m 84 L&) 70
25 64 43 47 33 35 48 59 12 76 83 ki) 1
26 65 49 48 41 53 35 64 68 8 82 % 70
27 48 52 40 32 45 38 62 72 m 83 5 3
28 52 48 39 36 58 42 62 69 82 84 8 13
29 50 40 33 32 - 45 62 " 78 85 7'l 16
30 44 45 32 34 - 47 [.0) 68 8 84 3 2
31 60 -~ 34 44 - 52 -- 16 -- 83 68 -
Aver-
age 57 49 40 40 40 43 59 69 14 82 ki 72
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ARKANSAS RIVER BASIN
ARKANSAS RIVER BASIN--Continued
DEEP FORK NEAR BEGGS, OKLA.--Continued

Temperature (°F) of water, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 - 60 47 54 41 81 9 84 89 85
2 -- 49 45 68 45 83 8 87 90 82
3 -- 57 47 61 44 k¢l kil 868 83 85
4 ~- 56 49 63 43 84 kt] 87 84 87
5 - 61 49 68 43 8 k(] 87 89 84
6 - 49 51 61 41 % -- 87 86 87
7 - 48 51 63 43 14 kil 88 89 84
8 -- 49 54 65 42 9 % 89 86 87
9 -- 48 55 56 41 9 T2 91 85 85
10 - 43 41 55 43 % 70 93 85 k(]
11 - 48 39 48 44 72 14 90 87 80
12 - 46 37 42 - T4 8 91 85 9
13 -- 40 39 48 [ ki ki 93 83 81
14 -- 46 41 45 3 8 m 91 82 85
15 - 43 45 38 73 k(] 80 88 86 87
16 - 47 49 ” 72 ki ki) 90 88 86
17 -- 61 63 36 % 6 8 91 90 85
18 .- 46 51 33 6 % 79 84 86 84
19 - 42 43 33 k(] K} % 81 84 84
20 - 41 43 39 3 67 82 89 81 85
21 -- 44 45 37 6 69 84 81 86 84
22 - 44 417 42 ki 6 9 81 84 ki
23 - 46 51 53 7% ki 81 91 87 82
24 - 45 50 41 73 m 83 89 86 kg
25 - 47 61 33 3 %5 87 90 80 T4
26 -- 47 52 32 71 K 86 93 86 8
27 51 39 53 38 3 81 ki) 89 88 14
28 39 41 63 40 T3 T4 85 94 84 84
29 39 47 -- 43 kil 3 87 92 87 86
30 40 60 - 43 8 3 81 92 85 T2
31 47 4 - 44 - kid -- 93 81 --

Aver-

age -~ 41 48 45 62 k(] ki 90 86 82

510525 O - 59 ~ 10
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ARKANSAS RIVER BASIN
ARKANSAS RIVER BASIN~~Continued
CANADIAN RIVER NEAR WHITEFIELD, OKLA.--Continyed
e (°F) of water, wnterAyen' October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 70 48 | 48 49 | s | 82 55 | e | 71 8 | 88 73
2 | 78 4 n 42 | 44 | 83 51 | 72 | 13 80 | 80 n
3| 2 | 80 | 41 | 60 6 | 10 | 73 80 | 78 7
s | s “ | a 57 | 38 | 64 61 | 0 | 73 | om 72
5| 5 2 | s 60 | 40 | 80 5 | 13 | m2 | ™ 70
6 | 10 % | 38 2| 4 | @ | 12 | m 81 81 17
7| 65 50 | 87 42 | s | 4 2 | 12 | m g2 | 83 78
s | 63 51 | 48 38 | 3 | 4 58 | 0 | 72 81 82 73
9 | & 5¢ | 3 8| a5 | 5 w | 10 | 8 82 | 74

10 | 0 55 | 31 39 | 45 | 60 62 | 12 | & .- 81 75

u | 72 53 | 4 56 | s2 | es 68 | m | e 82 | 80 70

12 | 66 82 | 48 0 ! 33 | & 6 | 10 | e 83 | 18 7

18 | es 51 37 34 | 34 | 58 6 [ 70 | 68 81 | 76 68

14 | 68 55 | 36 8 | 3 | 60 58 | 10 | 70 83 | 74 0

15 | 55 55 | & 0 | a2 | e 0 | m | 70 82 | 74 72

16 | 58 52 | w4 2| 0 | s 65 | e | 712 | 75 7

v | s 55 | 4 @ | 46 | 58 6 | 8 | 73 79 | 78 73

18 | 56 55 | s8 6 | 4 51 88 | 711 | 13 80 | 78 4

1 | 58 @ | 38 38 53 | 52 8 | T 15 g | 718 72

20 | 55 s | m 8 | 38 | % 68 | 6 | 4 g1 | 78 76

21 | 56 4 | sg | 38 | s0 64 | o " 81 | 8 75

22 | 58 8 | 38 9 | s | 4 85 | e | 18 82 | 81 78

23 | 54 43 | 4 35 | 38 | 48 e | 712 | 718 83 | 77 4

24 | 60 a8 | w» u | a0 | 4 62 | 0 | 81 | 78 13

25 | 63 0 | 40 n | 40 | @ 62 | m | mw 80 | 78 71

26 | o1 42 | 53 5 | 51 | 35 o5 | 12 | a0 s2 | 78 68

21 | se 43 55 57 51 | 88 64 [ 13 | m 82 | 78 73

28 | 55 s | 45 0 | 5 | 4 65 | 12 | 78 3 | 1 IH

29 | 58 w | 28 38 | - | 48 6 | 70 | 78 8 | 176 18

0 | & “ | w 22 | - | s0 6 | 68 | 70 8¢ | m in

a1 | 4 - | w - < | s - | n -- 83 | 74 b

A:; 62 8 | a 2| a 52 62 | 10 | 13 81 8 7
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