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GROUND WATER IN TERRACE DEPOSITS OF CENTRAL

BECKHAM COUNTY, OKlAHOMA

By Lee C. Burton

ABSTRACT

Terrace deposits consisting of stream-laid sand. gravel, and clay occur
both north and south of the North Fork of Red River in Beckham County
The largest known area of such deposits is south of the river. Three towns,
a refinery, an irrigation well, and many rural domestic and stock wells
draw water from the terrace deposits in this area.

During the study 145 wells were inventoried, 20 samples of ground
water were collected and analyzed for their mineral content, and 53 test
holes were drilled. Information from the test holes indicates that the
terrace deposits have an average thickness of about 68 feet and an average
saturated thickness of about 33 feet. About 60 percent of the saturated
material is moderately to highly permeable.

Ground-water recharge is derived chiefly from the infiltration of
precipitation that is readily absorbed by dune sand that covers the surface
of the terrace depo~its in much of the area.

The movement of ground water is northward and eastward toward the
river, making it a gaining stream in this area.
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INTRODUCTION

This report summarizes results of a test-drilling program in terrace
deposits of central Beckham County, Okla., south of the North Fork of Red
River (fig. 1). It presents information on wells and test holes, and gives
chemical analyses of representative samples of ground water. Maps show
the geology of the area, the approximate thickness of the terrace deposits,
the water table, and the configuration of the bedrock surface beneath the
younger deposits.

~rpose of Study

The purpose of the test-drilling program was to obtain information on
the lithology and thickness of water-bearing sand, gravel, and clay, known
geologically as terrace deposits. Such materials are regarded as having
been laid down by a stream, which since the time of deposition has shifted
its channel laterally and has cut down to a lower level. The terrace
deposits, therefore, are adjacent to and topographically higher than the
present stream. The beds of sand, gravel, and clay are irregular, and occur
in different proportions at different places. The terrace deposits yield
water to wells more freely than does the bedrock, and on the whole the
water in the terrace deposits is of better quality than that in the bedrock.

Terrace deposits occur in Beckham County both north and south of the
North Fork of Red River. The largest area of the deposits is south of the
river. Ground water in this area has been deveioped for municipal and
industrial purposes and for rural domestic and stock use. The cities of
Elk City, Sayre, and Erick draw upon this underground reservoir for public
water supplies, and a refinery of the Shell Oil Co. draws upon it for both
industrial and domestic purposes. In 1951 only one well in the terrace
deposits was being used for irrigation.

Test holes drilled by the Shell Oil Co. and by the city of Elk City in
the eastern part of the area, and by the city of Erick in the north-central
part of the area yielded much information about the deposits. This informa
tion was utilized in the preparation of this report.

With respect to reservoir ~apacity and present utilization, the terrace
deposits south of the North Fork of Red River are the most important Source
of ground water in Beckham County, and an appraisal of the deposits is
desirable before demand for water exceeds the perennial supply.

The investigation that was the basis for this report was made in 1951-52
as a cooperative project of the United States Geological Survey and the
Division of Water Resources of the Oklahoma Planning and Resources Board.
It was conducted under the general supervision of A. N. Sayre, Chief, Ground
Water Branch, U.S. Geological Survey; and Ira C. Husky, Director, Division
of Water Resources, of the Oklahoma Planning and Resources Board.

2



quarter-quarter section (40-acre tract), and the third the quarter-quarter
quarter section (IO-acre tract). Within each IO-acre tract the wells are
numbered serially as indicated by the final digit of the number. Thus, the
number 8N-23W-Idddl, which was assigned to a test hole 6 miles east and a
mile north of Delhi, indicates that the test hole is in the SEisEisEi
sec. 1, T. 8 N., R. 23 W (fig. 2).

8N-23W-Idddl

6

31

I

36

6 miles ~~

Sections within a township

I mile

Subdivisions within a section

Figure 2.--Diagram showing well-numbering system

5



GEOGRAPHY

The area considered in this report is in parts of Tps. 8 to 10 N.,
Rs. 22 to 26 W., Indian meridian (fig. 1 and pl. 1). It is bounded on the
north and east by the North Fork of Red River, on the west by the boundary
between Texas and Oklahoma, and on the south by an east-west line drawn
along the south boundary of T. 8 N. The area has a maximum width from
north to south of about 10 miles and a maximum length from east to west of
about 25 miles, and covers about 200 square miles. Erick and Texola are
the principal towns within the area. Both are in the western half and
near the southern boundary. Sayre, the county seat of Beckham County, is
on the north side of the river, outside the report area. Elk City, the
largest city in the county, is 17 miles northeast of ~ayre.

The Chicago, Rock Island and Pacific Railroad and U.S. Highway 66
cross the area from east to west, passing through Sayre, Erick, and Texola.
The highway closely parallels the railroad westward from the NW cor. sec. 14,
T. 9 N., R. 24 W. U.S. Highway 283, a north-south highway, enters the area
from Sayre.

The southern part of the study area is a flat, cultivated plain. The
northern part is hilly, being characterized by stabilized sand dunes that
occupy a belt 3 to 6 miles wide. The land surface rises from east to west.
The lowest recorded altitude, 1,713 feet above sea level, is on the bed of
North Fork of Red River, near the SW cor. sec. 20, T. 9 N., R. 22 W. The
highest recorded altitude, 2,147 feet above sea level, is at a bench mark in
the st sec. 30, T. 9 N., R. 26 W (Wolfard, 1938). The maximum relief, as
indicated by these two stations, is 434 feet.

Only four streams cross the area; they are ill defined and drain north
ward or eastward into North Fork of Red River. Some of the flat areas far
from these streams probably contribute little or no surface runoff to the
river. In the sand-dune belt, sandy soils soak up most of the water and
the dunes enclose small areas having no exterior surface drainage. Spring
Creek is the only perennial stream. Little Turkey Creek flows during a
part of the year.

The average annual precipitation at Sayre is 23.07 inches, and the
mean annual temperature is 60°F.
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GEOLOGY AND WATER-BEARING CHARACTERISTICS

OF THE ROCKS

The rocks exposed in the report area include bedrock of Permian age;
and terrace deposits, alluvium, and dune sand of Quaternary age (pl. 1).

Permian Bedrock

The Permian bedrock, as exposed at the surface, is made up of inter
stratified shale, sandstone, and gypsum. The shale is red and gray and on
weathering becomes crumbly. The sandstone beds are fine grained, lenti
cular, and red to maroon. Freshly exposed beds of sandstone generally are
very hard and well cemented, but on weathering become soft. The gypsum
commonly is gray to white and occurs both as thin layers and as thick
massive beds interbedded with shale and sandstone.

The ground water in the Permian bedrock generally is of poor quality,
suitable only for stock use although a few people use it for domestic pur
poses where better water from another source is not available. The yields
of wells tapping the bedrock commonly are low. In places, however, as in
well 8N-23W-9ddal (3 miles west of Delhi), wells tapping the bedrock may
yield enough water for irrigating crops.

Concealed bedrock surface--The configuration, or topography, of the
bedrock surface concealed beneath the terrace deposits is illustrated on
plate 5 by contour lines. The bedrock surface was identified in most of the
test holes, including those drilled for the Shell Oil Co., and its altitude
was determined by subtracting the depth to bedrock from the land-surface
altitude at the test-hole site. To supplement this information and fill
in gaps, altitudes at the contact between terrace deposits and bedrock in
surface exposures were determined by an altimeter survey. The resulting
map (pI. 5) suggests that, before the terrace deposits were laid down,
there was a valley trending southeastward across the area. The axis of the
buried valley is a few miles south of the present course of North Fork of
Red River. Because the terrace deposits have a gently sloping surface, the
location and trend of the ancient valley is clearly shown on maps showing
the thickness and saturated thickness of the terrace deposits (pl. 3 and 4).

Terrace Deposits

The terrace deposits extend from the alluvial bottom lands of North
Fork of Red River southward to the heads of the streams that drain south
into Elm Fork of Red River; and they extend westward beyond the Texas state
line. The 53 test holes drilled during this study show that the terrace
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deposits range in thickness from 18 to 195 feet, and average about 68 feet
(pl. 3). About 45 percent of the material is moderately permeable sand and
gravel and about 55 percent is poorly permeable clay, silt, silty sand, and
gravelly clay. As determined from test-hole data the saturated part of the
terrace deposits ranged in thickness from 2 to 148 feet, and averaged about
33 feet (pl. 4). The terrace deposits are more extensive than the alluvium
and yield water more freely than the bedrock; hence. they constitute the
most important aquifer in the area of this report.

Alluvium

Alluvium is the material deposited by a stream. It may consist of
gravel, sand. and clay in any proportion. and it underlies the flood plain
or bottom land. It is generally thickest near the middle of a valley and
thinnest at the sides.

In the area of this report deposits mapped as alluvium include the
unconsolidated materials in the channel and beneath the flood plain of
North Fork of Red River, and alluvial and colluvial materials in the narrow
valleys of tributary streams draining northward or eastward into the river.

Where it has sufficient thickness, the alluvium transmits water freely
and allows recharge derived from precipitation to percolate rapidly down to
the zone of saturation. Also. water in the alluvium may be replenished
by underflow from the terrace deposits where the alluvium and terrace
deposits are in contact, by flood waters that overflow streambanks and
spread across flood plains, and by surface runoff.

In this area the alluvium has been tapped by several domestic and stock
wells, and it is the source of water pumped from two wells for municipal use
by the city of Sayre.

Dune Sand

The dune sand is wind-bfown sand in irregUlar hills form.ing a thin
mantle on top of a part of the terrace deposits and locally on top of the
alluvium. It is largely above the water table and therefore is not a
source of water for wells, but it is hydrologically significant because it
absorbs a relatively large fraction of the rain that falls on it. The water
thus received percolates downward, replenishing the ground-water supply in
the underlying deposits. Dune sand that overlies the alluvium is clearly
younger than the alluvium; dune sand that overlies the terrace deposits is
younger than the terrace deposits but may be in part older than. and in
part equivalent to. the alluvium.
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GROUND WATER

Occurrence

The rocks within reach of drilling machines contain many open spaces,
called voids or interstices. These open spaces are the receptacles for the
water found below the land surface and recovered in part through wells and
springs. Rocks differ greatly in the number, size, and arrangement of their
interstices, and hence in their properties as containers for water. The
occurrence of ground water, therefore, is determined by the character,
distribution, and structure of the rocks, together with the climate and
topography.

The amount of water tha)' can be stored in a rock depends on the volume
of pore spaces in the rock--that is, the porosity, which is expressed as a
percentage of the total volume of the rock. Well-sorted deposits of uncon
solidated silt, sand, or gravel have high porosity regardless of the size of
the constituent mineral grains. Poorly sorted deposits have lower porosities
because small grains fill the openings between the large grains, reducing
the amount of open space. The openings in some well-sorted deposits of sand
and gravel may be partially filled with cementing material, reducing the
porosity. Hence sandstone and conglomerate, which are consolidated rocks,
are likely to have less porosity than sand and gravel, which are unconsoli
dated. Solution openings and fractures may give an otherwise dense rock a
high porosity and, hence, may be of great practical importance.

Although the capacity of a rock to contain water is determined by its
porosity, its capacity to yield water is determined by its permeability,
which is defined as the ability to transmit water under hydraulic head.
Rocks that will not transmit water are said to be impermeable. Silt, clay,
or shale may be well sorted and have a high porosity, but because of the
minute size of their pores will transmit water only very slowly. If shale
is fractured, however, the fractures may transmit water in moderate quanti
ties. Well-sorted gravel or sand containing relatively large openings that
communicate freely with one another will transmit water readily. Sandstone
will also transmit water readily if its openings have not been obstructed
by cementing material. Part of the water in any deposit is not available
to wells because it is held against the force of gravity by molecular
attraction--that is, the water adheres to the walls of the pores.

The amount of water available to wells depends on the saturated thick
ness, the laterl'l extent, and the permeability of the water-bearing material.
It also depends on how much of the water contained in the rock will be
released, in contrast to the water held in the rock by molecular attraction.
The amount of water that can be pumped perennially without progressive
depletion of ground water in storage depends on the amount of replenishment.
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Water Table

The water table in the terrace deposits is illustrated on plate 2 by
means of contour lines, each of which represents a certain altitude above
sea level and is supposed to pass through all points on the water table
that have that altitude. Actually, however, the lines are approximations
at best because the control points afforded by the test holes and measured
water wells are 1 to 2 miles apart. Nevertheless, the lines serve to show
that the water table slopes generally toward North fork of Red River--that
is, northward in the western part of the area and eastward in the extreme
eastern part. The water table is depressed along streams that flow part
of the time, so that locally the slope of the water table and the movement
of the ground water is toward those streams. If the control points were
more closely spaced in the vicinity of pu~ping wells and if the altitude of
the water table at those points had been determined at times of heavy
pumping, the map would also show cones of depression caused by the pumping.
The map makes it evident that the ground~1ater reservoir in the terrace
deposits is not replenished by water coming from the river. At points
remote from the river, the water table is many feet above the river and
water from the river would have to flow uphill if it were to effect
replenishment. Instead, the principal movement of ground water is toward
the river, where the water may appear as surface flow, or may be used by
plants growing on the bottom lands, or may be evaporated from the soil.

Recharge

The most important source of water in the earth is precipitation, which
comes mainly as rain or snow. With respect to a given water-bearing forma
tion, the principal source of ground water is the precipitation on the out
crop of that formation. Other sources are influent seepage from streams
crossing the outcrop and movement of water underground from outside
areas--water that may not have fallen to the earth in the area under con
sideration but nevertheless has come as precipitation somewhere.

The replenishment of ground water is known as recharge. It is often
expressed as a percentage of the annual precipitation, or as being equiva
lent to a layer of water, usually measured in inches of depth, spread
uniformly over an area. It may range from an inch or less in some areas to
many inches in others. In the same county, it will differ from township
to township, from section to section. and from acre to acre, but the move
ment of water underground tends to equalize the recharge for large areas and
to render estimates of recharge useful.

The amount of water entering the ground depends first on the amount of
precipitation. Obviously, little rain means little opportunity for recharge.
If rain comes as gentle to moderate showers. a larger fraction of the water
can go into the soil and rock than if it comes in heavy or protracted
storms that quickly fill the uppermost openings and furnish water faster
than it can be absorbed. Light, loose, sandy soils like those in the area
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covered by this report will absorb more of the water than will heavy clay
soils. The absorption will be higher on flat. gentle slopes than on steep
slopes. Vegetation favors absorption by retarding runoff and loosening
the soil, making it more permeable; but vegetation also uses part of the
water. and transpires a part of the water it uses to the atmosphere. In
winter a larger fraction of the precipitation will reach the zone of satu
ration than in the heat of summer because evaporation from the land surface
is less and transpiration by vegetation virtually ceases. The first rain
after a prolonged drought will add little or nothing to the ground-water
reservoir because the moisture deficiency of the soil must be made up
before any water can percolate down to the water table. Streams crossing
outcrop areas will contribute water if their channels are above the water
table, but otherwise will receive water from the saturated zone. In the
report area, North Fork of Red River gains water from the terrace deposits;
and during periods of above average precipitation, streams tributary to
the river also gain water from the terrace deposits.

To estimate hoW much of the annual precipitation becomes ground water
in any area requires a great deal of data. Records of fluctuations of
ground-water levels and of natural and artificial discharge of ground water
must be obtained for comparison with records of precipitation. Because the
amount of recharge varies from year to year, the records for several years
are needed if a reasonably close average is to be obtained. The accumula
tion of the necessary records in Beckham County has only begun. and it can
not be hurried. It will be several years, therefore. before an acceptable
estimate of ground-water recharge can be made. Meanwhile, it may be help
ful to consider the possibilities of recharge.

In a preliminary estimate for the Pond Creek basin (now called Cobb
Creek) of western Caddo County. Okla .• Davis (1950, p. 22) found that about
3 percent of the precipitation became ground-water recharge. According to
Reed and others (1952, p. 28). ground-water recharge in an area of terrace
deposits in the Cimarron River valley west of Enid, Okla., was about 14
percent. The area west of Enid is geologically similar to the part of
Beckham County considered in this report. However, the average annual
precipitation in Beckham County is less than in either the area west of
Enid or in the Pond Creek basin. If ground-water recharge in Beckham
County were as low as 3 percent. only about 0.7 inch of water. or 0.06 acre
foot per acre. would be added annually to the ground-water reservoir. If
the recharge were as high as 14 percent, about 3.3 inches, or about 0.3
acre-foot per acre. would be added annually. Probably the actual recharge
to the terrace deposits of Beckham County is between these extremes~ but
where it falls is yet to be determined.

11



QUALITY OF WATER

All natural waters contain mineral matter dissolved from the rocks and
soils with which they have come in contact. The quantity of dissolved
mineral matter in the water depends primarily on the type of rock or soil
through which the water has passed, the length of time of contact, and the
pressure and temperature conditions. In addition to these natural factors
are others connected with human activities, such as use of streams and
wells for disposal of sewage and industrial waste, diversion and use of
water for many purposes, and drainage of oil-field brines.

The mineral constituents and physical properties of ground waters
reported in the analyses of Appendix B are those having a practical bearing
on the value of the waters for most purposes: silica, iron, calcium, magnes
ium, sodium, potassium (or sodium and potassium reported together as sodium).
carbonate, bicarbonate, sulfate, chloride, fluoride, nitrate, dissolved
solids. hardness, pH, specific conductance, and temperature. The source and
significance of these different constituents and properties of ground waters
are discussed in the following paragraphs, which are adapted from publica
tions of the U.S. Geological Survey.

Silica (Si02 )--Silica is dissolved from practically all rocks. Some
ground waters contain less than 5 ppm (parts per million) of silica and a
few contain more than 50 ppm. Silica affects the usefulness of a water
because it contributes to the formation of boiler scales and is usually
removed from feed water for high-pressure boilers. Silica also forms
troublesome deposits on the blades of steam turbines.

Iron (Pe)--Iron is dissolved from many rocks and soils. On exposure
to the air, normal basic waters that contain more than a few tenths of a
part per million of iron soon become turbid with the insoluble reddish
ferric oxide produced by oxidation. Iron causes reddish-brown stains on
White poreclain or enameled ware and fixtures and on clothing or other
fabrics washed in the water.

Calcium (Ca)--Calcium is dissolved from practically all rocks, 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.

Magnesium (Mg)--Magnesium is dissolved primarily from dolomitic rocks.
Its effect is similar to that of calcium. The magnesium in soft waters may
amount to only 1 or 2 ppm.

Sodium and Potassium (Na and K)--Sodium and potassium are dissolved
from practically all rocks. Natural waters that contain only 3 or 4 ppm 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
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little effect on the usefulness of water for most purposes, but water that
carries more than 50 to 100 ppm of the two may require careful operation
of steam boilers to prevent foaming. More highly mineralized waters in
which the proportion of sodium is high in relation to all other basic
constituents may be unsatisfactory for irrigation.

Carbonate and Bicarbonate (C03 and HC031--earbonate as such is not
present in appreciable quantities in most natural waters. Bicarbonate
occurs in waters largely through the action of carbon dioxide, which enables
the water to dissolve carbonates of calcium and magnesium. Bicarbonate in
moderate concentrations in water has no affect on its value for most uses.

Sulfate (S04)--Sulfate is dissolved from many rocks and soils and in
especially large quantities from gypsum and beds of shale. It is also
formed by the oxidation of sulfides of iron. Sulfate in water that con
tains much calcium and magnesium causes-the formation of hard scale in
steam boilers and may increase the cost of softening the water.

Chloride (Cl)--Chloride is present in practically all waters, being
dissolved from rocks or from natural salt deposits. Sodium chloride is a
common constituent in sewage, and any appreciable pollution is marked by
an increase of chlorides. Chlorides in appreciable quantities in water
for processing foodstuffs or beverages tend to give a salty taste, and
excessive concentrations must be avoided. In some ground waters sodium
chloride is the principal chemical constituent and occurs in such concen
trations as to cause the water to be unsatisfactory for most industrial,
agricultural, and domestic uses.

Fluoride (F)--The importance of fluoride in water for domestic use is
becoming more widely recognized (Burwell and others, 1945). In concentra
tions up to about 1 ppm, fluoride in drinking water is considered by many
health authorities to be beneficial in the prevention of tooth decay,
especially in growing children. As the concentration increases above
1.5 ppm, fluoride may cause permanent mottling ~f tooth enamel when used
continuously by young children.

Nitrate (N03)--Nitrate in water is considered a final oxidation product
of nitrogenous material and, in some instances, may indicate previous
contamination by sewage or other organic matter. Quantities of nitrate
exceeding 45 ppm are believed by some authorities (Walling and others, 1951,
p. 19) to be associated with cyanosis in infants who drink such water, and
it has been reported that as much as 2 ppm of nitrate in boiler water tends
to decrease intercrystalline cracking of boiler steel.

Dissolved Solids--The residue left on evaporation of water consists
primarily of the mineral constituents that were dissolved in the water, and
it may also contain some organic matter and water of crystallization.
These are reported as dissolved solids. Waters with less than 500 ppm
dissolved solids generally are satisfactory for domestic and some industrial
uses.
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Hydrogen-Ion Concentration (pH)--The acidity or alkalinity of water is
indicated by the hydrogen-ion concentration expressed as pH. This value is
useful in determining the proper treatment for coagulation that may be
necessary at water-treating plants. A pH value of 7.0 indicates that the
water is neutral, being neither acid nor alkaline. Values below 7.0 denote
acidity and corrosiveness, whereas values above 7.0 denote alkalinity.

Specific Conductance--The specific conductance of a water is a measure
of its ability to conduct a current of electricity. The conductance varies
with the concentration and degree of ionization of the different minerals
in solution and with the temperature of the water. The specific conductance,
as an indication of dissolved-solids content, is one of the characteristics
to be considered when selecting a water for use in irrigation.

Hardness--Hardness is the characteristic of water that receives the most
attention with reference to industrial and domestic use. It is usually
recognized by the quantity of soap required to produce lather. Hard water
is objectionable because of the formation of scale in boilers, water heaters,
radiators, and pipes, with a resultant decrease in the rate of heat transfer,
the possibility of boiler failure, and reduction of flow. Hardness is caused
mostly by compounds of calcium and magnesion. Other constituents such as
iron, manganese, aluminum, barium, strontium, and free acid also cause hard
ness, but they are not usually found in appreciable quantities so far as
hardness is concerned in most natural waters. Water that has a total hard
ness of less than 50 ppm is usually rated as soft, and its treatment for
removal of hardness is seldom justified. Hardness between 50 and 150 ppm
does not seriously interfere with the use of water for most household uses,
but softening may be profitable for laundries and other industries. When
the hardness exceeds 150 ppm, softening generally is desirable for most uses.

Corrosiveness--The corrosiveness of a water is that property which makes
it aggressive to metal surfaces. Oxygen, carbon dioxide, free acid and acid
generating salts are the principal corrosive constituents in water. In a
general way, very soft waters of low mineral content are more corrosive than
hard waters containing appreciable quantities of carbonates and bicarbonates
of calcium and magnesion. Corrosiveness is measured roughly by the pH and
may result in "red water" which is caused by solution of iron. 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.

Quality in Relation to Use

The general chemical character of the ground water in central Beckham
County is indicated by analyses of water samples from 13 public-supply,
6 domestic, and 2 industrial wells and from 1 spring (App. B). The analyses
were made by standard methods in the laboratory of the Quality of Water
Branch of the U.S. Geological Survey. Among the constituents given in the
analyses are calcium, magnesium, sodium, bicarbonate, sulfate, and chloride.
These constituents make up most of the dissolved mineral matter in natural
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waters, and they largely determine the usefulness of water for industrial,
agricultural and domestic use, without reference to sanitary considerations.
In the samples from the terrace deposits of central Beckham County, the
dissolved solids ranged from 281 to 994 ppm; calcium from 57 to 206;
magnesium from 9 to 76; sodium and potassium (calculated as sodium) from
15 to 66; bicarbonate from 161 to 3 8; sulfate from 15 to 504; and chloride
from 4 to 38 ppm. The hardness ranged from 173 to 670 ppm, and most
people would regard the water as very hard. The analyses of water from the
bedrock show relatively high concentrations of chloride, sulfate, and
dissolved solids.

Domestic use--Chemical-quality standards for water used for drinking
and culinary purposes on interstate commerce carriers have been recommended
by the U.S. Public Health Service (1946). These standards were revised in
1962, and since the Public Health Service Standards are commonly used to
jUdge the suitability of waters for human consumption, this section has
been revised to conform with the standards of 1962. Some of the limits
suggested by the Public Health Service are iron (Fe), 0.3 ppm; sulfate (504 ),
250 ppm; chloride (Cl), 250 ppm; nitrate (N03), 45 ppm; total dissolved
solids, 500 ppm. The recommended limit for fluoride (F) in drinking water
depends upon the annual average of the maximum daily air temperatures. In
the central part of Beckham County it is 1.6 ppm. Although these are the
recommended limits, most individuals can tolerate drinking water that con
tains most of the listed constituents in considerably higher concentrations
than those specified in the Public Health Service Standards.

In all samples analyzed, the content of iron ranged from 0 to 0.04 ppm.
Sulfate ranged from 15 to 1,930 ppm, but only 5 samples contained more than
250 ppm. The chloride content ranged from 3.2 to 171 ppm.

Nitrate has little effect on the use of water for most purposes; ho~ever,

concentrations of nitrate in amounts greater than about 45 ppm in water used
for infant feeding may cause methemoglobinemia, the so-called '~lue-babylT

disease. Two of the samples contained more than 45 ppm.

Although fluoride is desirable in small amounts in drinking water
because it reduces dental caries in children, in large amounts it causes
mottled enamel. Water from one well contained more than 1.6 ppm.

Arbitrarily. water has been classified with regard to hardness as
follows: 60 ppm or less f soft; 61-120 ppm, moderately hard; 121-180 ppm,
hard, more than 180 ppm, very hard. Judged by these standards, the water in
central Beckham County is very hard.

Dissolved solids ranged from 349 to 3,470 ppm; 14 samples contained
more than 500 ppm and 3 samples contained more than 2,700 ppm.

Irrigation--The suitability of water for irrigation depends on several
factors in addition to the mineral content of the water, among them the
amount of water applied to the soil, the precipitation, the drainage and
the physical and chemical characteristics of the soil. This subject is
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discussed rather fUlly by Smith (1942, p. 16-18). The total amount of
dissolved mineral matter, and the percent of sodium in the water suggest
whether a water may be used satisfactorily in irrigation. Figure 3
affords a graphical method of appraising a water to be used for irrigation.
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Appendix A .. RiE'ccrd~ of wells aJld test hole~ in Cl"ntral B~ckham County, Okla.

Well numbcr~ Well numbering system de::;cribed on Dage 4.

well locations ShCMiiL on plate 2.

Tytle .of well: R, bQred~ D~ drilled; Dg~ dug.

Ge.,.lo~ic sOurce: P, bedrock of Permian age;

Qt, tprrace- d@pDsits; Qal, a.lluviuro.

Pump and pO\lier: D, bucket; C. cylindcr~ J. jet, T, tUl:'oine; N. nO..... e;

b, butanr-; ~~ (':1~c:t:ric; g~ gasoline; hi hand. w, ..,ind.

Use: D, domestic; J. irrigation: In, industrial; O. o.bservation;

P, poub1ic supply: N. none; T, test hole.

Othoer da.ta: C. chf"mical analysi:; in Appendix B; L, tog in Ap~ndix C.

_.
Altitude above seaWater lev.el mean

level (feet)

Depth Date
Well nLUllber Location Owner or ten:int TyP" Pump Use Geologic D@pth below of Land Water- Permian Other

in of ond -!$ource of lanrl m.ea.Sl1ce- surface level sur[~c.e data
sect ion well power well surface ment surface

(feet) (feet)

8N-23W-Idddl SE~SE~SE~ U_S_ ('..eo!. Survey 0 N T Qt 54 4.00 7- 5-51 1,722 1 1 718 1.679 L
3ddd[ FiSFl;SF.i do 0 N T Qt Q8 3_ 30 7- 5-51 1,813 1,810 1,718 L
4ccdl EtSi\'~S"'~ 1'_ Wells 0 B,h D Qt 57 39.32 2-28-52 · .. ~ . ••. 4. ·~ ...
5••b\ ~J~'WtNE! !U.S. Geol. Survey 0 N T Qt 135 47.80 7- 5-51 1.910 1.86::! 1~ 77-'5 L
6dd[ E!SE~ ~lai'{':nc:c CIlp.rr-y Og J,e D,S Qt 36 25.37 3- 1-S? ..... -- .. ' .....
6c(:1 WiS~ii ~. O. Hood 0 J,e D Qt 26 ..... ........ ..... ..... . ....
1aaal ' , , U.S. GeoL Survey 0 N T Qt 40 25_00 7_ 1,909 1,881 1,874 L~~4NE4NE4 5-51
8bbb] ;f!fI,~I'{tNW::k Dr, Bonnifield Dg J .p S .. - 50 ..... ........ ..... ..... . ....
9bbbl 1Nw1~·,'I1Nl.·;! )_5. Geal. Surv'C), a N T Qt 52 27.4~ 7- 5-51 1,902 1,875 1,853 L
15bbbl INw~Nl'It!~w! rock BOT1-nifif;'ld 0 C,w 0 ... 52 30.28 2- 9-52 ..... ..... .....
16b.aal 1NE~~""'!ft.'Wi Garla.nr1 Gur l<':'y 0 C~w S Qt ,-- ..... ........ '." . ..... .....

SN-24W-ldcr:1 W~SW;fSE-k Ralph ,a.lnot:"p D J, e Il Qt . _. ..... ........ ..... ..... . ....
2dddl Si:!SE!SEt Mrs_ c. E_ Waters 0 N 0 Qt 29 16.70 3- 3-52 ..... ..... . ....
9ddal ~E~SE~SE! ~. O. McDonald D T.g I P 107 46.6D ~-10-~1 ... -. _.... .....
[[dddl ~EisE!SF.~ 1v.5. ~ol. Survey D S T Qt 32 25.00 7- 5-51 1,928 1,903 1,897 '-
12bbbl ~~N"'" ~J\'W1 do 0 ::.' T Ql 98 13.50 7- 5-51 1,914 1,901 1,819 L

8N -2 S\Oi-1.bbl Nw}Ni,'!NE! GUy Brock Dg C,w S Qt 14 9.';0 3- 4-~2 ·.~ .. ~ .... . ....
4bc:cl SWiSW!NW! "'---.". ....... Dg N [) Qt ..- 15.13 3- ~-52 ·.~ .. ..... . ....

8S-2611'-2bbl NWl~"~'o'l p- Johnson Dg l:,w S Qt 45 ... ........ ..... . .... . ....

9:"1' -??W-l 9aaa 1 ~E~Nl;::!N"F.! hcl1 Oil Cro. II N T Q.l 34 6.00 1%0 1,747 1,741 1,713 L
19aadl ·.E}NE~:--;l:::~ do 0 N T Qal B 7.00 1950 1,745 1~ 73B 1,712 1
19aad2 SE!NIl~!'iEl do J) S T Qa1 32 0_00 L950 1,744 1,738 1,712 L
190ddl ·.E1SE4~l:~ do D N T Q.l 44 5.00 1950 1.747.: 1,737 1,710 L
l'Jad.d2 f;F..\SF.l;SF.i do J) S T Qal 33 6.00 1950 1,741 1,735 1,708 L
19a~~cl ~'1IkSl't'!NE~ do 0 N T Qal ?o3 2.00 1950 1,745 1,743 1,722 L
t9cac 1 SW~~"E-.tsWk do D s T Qt 32 26.00 1950 1,802 1,776 1,770 L
19cadl E!NE!SW:i do 0 ~ T Qt 18 12 .. 00 1950 1,769 1,757 l,751 L
19cdal ~!SE!SW~ do D ~ T Ql ?1 l?.On 1950 1. 76~ 1,750 1,739 L
llfcddl F.JSF.!SW~ ohn Edwards J) H,h D Qt 22 14.00 2 -27-51 , . ". . .... .....
20cbbl hw IN\~~.:''·W ~ ~hell Oi 1 Co. D N T Q.l 31 5_00 1950 1,741 1,736 1,70R L
20cbcl S~!lIlW~SW~ do J) N T Qal 3~ .,00 IQ)"O 1,141 1,735 1,700 L
20ccbl N"~!swlswj do D S T Qal 32 0.00 1950 1,740 1,734 1,708 L
29bbbl NWkNWtNV:f do J) S T '101 33 3.00 1050 1,717 1,734 1,704 L
29bbcl SW!N\\'~~'W~ do 0 s T Qal 11 3.00 [950 1,735 1,732 1,704 L
30ilaal NE!NE~XEi do D N T Qal 34 5,00 1950 1,739 1,734 1,705 L
300'0'01 p,."n'-!:ort"i'l'hm! do 0 " -r Qt 5S 22.00 1950 1,775 1,753 1,720 L
10abc-l SW~r-.'W*~\lE-l do a N T Qt 41 18.00 ]')-'j'] 1.773 It 755 1,732 L
30bbdl SE}NW~~"W~ do D , T Qt 33 24.00 1950 1,789 1,765 1 1 756 1
30a.bc 1 JsW!NW~NEt <to D , T Qt 34 11.00 1950 1,767 1,7.'55 1,733 L
JObac 1 SW~"Ell'tl"~4 do D " T Qt 41 25,00 1950 1,788 1,762 1,747 L
30.dd1 SE!SE~!ol"Fi do 0 s T Qa [ 32 ?o.oo 1950 1,736 1,734 1,704
30accl S~'!SW}NE! do 0 N T Qt 44 6.00 1950 1,701 1,755 1,7]7 L
30bcdl SE-!SW!NW~ do D T,e In,D Qt 67 17.00 11- 1-51 1,776 1,761 1,714 C,L
30acc2 Si=i~SW~~El do D N T Qt 29 24.00 1950 1.777 1,753 1,748
30bc.rll SR*swi""~! do D N -r Qt 90 ..... . ....... 1,7R5 .~ ... 1,707 L
30dbbl K.'.'~~IW!SEt do n N T Qt 45 14.00 lQ50 J,757 1,143 1,712 L
30c:::bal ~EtNi'I'~S~-! do D T ,e IntD Qt '8 24.50 A-23-~1 1,782 1,758 1,724 C
30dcbl ~"":~SW~SE-~ do D N T Qt 57 17.00 1950 1,763 1,745 1.710 L
30ccal NE!SW~S\\:i- do 0 N T Qt 40 24,00 19~0 1,780 1,756 1,740 L
30dccl SW~SW~SEt do D N T Qt 65 27 _00 1950 1,773 1,746 1.708 L
30c cdl SF.1SW!SW! do D N T Qt 3D 24.00 1950 1,779 1,755 1,749 L
30cbbl ~"'i~NW:tSWf [Morrison n B,h a Qt 36 29.50 ?-28-5? ..... ..... . ....
31abbl PI.·''',:-!Ni\'~NE~ Shell oil Co. 0 N T Qt 43 ..... ..... ~ .. 1,755 . .... 1.712 L
3lbbbi S~'J~Vi-'I'~~'i':1 ~€'llie Brown D B,h D Qt 53 34.66 2-28-52 ..... .. , .. ·.~ ..

9N -21W-4ddd I SEl;SF.iSEZ
~~~~~~d·········. 0 N 0 Ql 33 12.10 2-27-52 ' .. '. . .... ·.. ~ ~

4-dccl lsW~SW~SE~ D C,"" S Qa1 15 0.40 8-31-51 ..... . .... . ....
4c: cld 1 SE!SF.!:sW! Nelli,," S'tinnett 0 C,w D Qal Q 4,28 8-31-_51 ~ .... ..... 4 ••• '

4ccdl E!sw~swl trnerrnan Howard 0 C,w n Qal 21 8.52 8-31-51 ..... ..... .....
8dd! SE!SEt L. C_ 'k,'oolsey Dg B.h D Qt 57 51.57 2-13-52 ..... .._-. . ....
Badal NEtSF.;\NE! tyilndell D N 0 Qal 14 12.74 2-28-52 . -. . .... .....
9dddl SB~SE~SE~ ~.W, Wi]] :iams D c,w a,s Qt ... ..... ........ ..... ..... .....
9aabl NWtNEtNEt p. H. Thom~pon D H,h S Qa1 20 11.05 9- L-51 ..... ..... . ....
9aah2 NwhmlNF-l do D B,h D Qt 36 16.47 9- 1-51 ..... . .... .....
9bcc3 swlsw~:-.'W~ !sayre, Okla. 0 T,e P Qt 33 ..... ........ . ... ..... . ... -
9bcc2 IsW~SW~I'fj,/~ do D T,e P Qt 6B ..... . ....... ..... ..... • •• 0' C
9bdcl .l;)W1SE~NW:i do 0 T,e P Qt 80 ..... . ....... ..... ..... . .... C
9bccl !swiswh'....i do 0 T,. P Qt 57 ..... ........ ---- . ..... ..... C
9bcdl IsE1sw~~"",,~ do D T,e P Qal 35 . _-_. ... -.... ..... ..... ..- .. C
9bddl SEtSE*,\',d do 0 T,e P Qt 96 ..... ........ "'" . .... .....
9bcc'l ~W~SW~?-."W; do D T,e p Qt 45 ..... ........ ..... ..... . ....
9bbc1 SW~NW~"'W:l do D T,e P Qal 35 ..... ........ ..... ..... _ ..
9bcb2 ~!swlM~l do D T,e P Q.l ... - .... ........ ..... . .... . ....
9bcd3 IsEtsw~NWt do D T,e P Qt 78 ..... ........ ..... ..... , .... C
9bcd2 E~sw~r..,.tli do D T,e p Qt 60 "'p. ..a ••••• ..... ..... ..... C
9bddl ~EiSE~~t do 0 T ,e P Qt SS ..... ........ ..... ..... . .... C
lOaMI E~:'iW-kN"E~ E. Bohannan D (l,h a Qt 30 24.67 2-27-52 ~ ... ~ ..... .....
10a.dal INB~sE~~~ ~lt City, Okla. D N T Qt 24 ..... . ....... 1.828 .. ~ .. 1,804
lOaMI lsE!SE!NE! do n N T Qt 44 28.00 1950 1,836 1,803 1,792
lOc-ec I sw~swkswt opping IJg C,g S Qt 40 ..... ........ ·.~ .. . .... a •• a •

11addl SE}SE.!.NEt 0. Preskitt a B,h D,S Qt 32 27.26 2-27-52 . .... ..... .....
18



owner or tenan t Type
of

""11

c
C
C

L

L

L

L

C
L
L
L
L
L
L

L
L
L
L

L
L
L
L
L
L

L

L
L
L

L

C

L

C

1

Other
data

1,740

1,781
1,786
1,786
1,743

1,792
1,795
1,767

1,747

1,756
J,761
1,763
1,795

1,785

1.746
1,743
1,739
1,732
1,758
1,744
1,749
1 ~ 733
J,764
1.762
1,778
1,764

It 79]

1,885

1,795

1,788
1.821

1,890

1,770

1,771
1,774
1,763

1~"' "
1,719
J.727
1,733
J,734
1.750
1,765
1,771

1.843

l,B52
1,835
1,857

J,770
1.778
1.816

1,772

1,814
1,763
1,717
1.31Q
1,820
1,356

Penl!ian
surface

1,764

1,809
1,802

1~ 792
1,790
1,802
1,800

1,806

1.830

1,812
1,817
1,816
1,309

1,820
1.800
1,803
1,304
1,805
1,808
1,805
1,810
1,316
1,793
1,793
1,796

1,830

1,781
J,779
1,778
1,775
1,771
1,769
1,768
1,767
1.765
1,767
1,791

1,860

1,774

1,835

1,369
1,896
1,913

1,812
1,812
1,828

1,841
1,838

1.867
1,851
1.865
1,878

1,813

1,926

'Water: 
level
surface

Alt i tude abave mean sea
level (feet)

1,766

l,30Q
1,829
1.837
1,853

1,839

1,877

1.351
1,356
1,867
1.849

1,3~7

1.866
1,853
1,352
1.852
1,853
1,857
1.847
1,863
1,866
1.832
1,826
1,841

1,908

1.93~

1,802

1,901
1,8Ql

1,860
1,366
1,891

1,854

1,399
1.Q31
1,9~2

1,967

1,920
1,889
1,906
1,909
1,925
1,925

1,797
1.792
1,801
1 1 796
1,787
1,739
1.733
1,789
1.792
1,796
1,841

1,882

Land
.surface

1950
1950

1950
1950
1950
1950
1950
1950
1950
1950
1950
1950
lQ50
1950

1950
2-7,7-52
2-27-52
2-26-52

1Q50
1950
1950
1950

1950
1950
1950
1950
1950
1950
1Q50
19.50
1950
1950
1950

2-28-52
1950
1950
1950

2-13-52
2-28-52
2-28-52
7- 5-51

1950
2-13-52
2-12-52
2-13-52

1950
2-28-52
2-28-52

1950

1950
lQ50
1950
1950

2-28-52
2-13-52
7_ 5-51

11-14-51
2~14-52

lQ50

D:3te
of

2-26-52

7- 5-51
4- 8-52
2-26-52

7- 5-51
9- 6-51
7- 5-51
2-14-52

mC.ilsuJ:e

ment

7- 5-51
8-29-51
6- 7-51
7- _')-51

7- 5-51
7- 5-51

12-12-51
U-12-51
7- 5-51
2-26-52

12-30-5J
2-26-,;2
2-16-52
7- 5-51
7- 5-51
7- 5-51
7- 5-51

Water level

41,00
42.00

39.00
39.00
51.00
37.00
41.20
48.79
32.52
16.50
52,10
47.00

46.00
53.00
49,00
48.00
48.00
49.00
42.00
53.00
50.00
39.00
33.00
45.00

16.00
13.00
22.00
21.00
16.00
20.00
20.00
22.00
27.00
29.00
50.00
64.00
48.00
54.00
63.00
71.00
47.Q6
63.59
59.50
53.00
61.95
35,76
45.11
69.00
69.44
83.47
28.00

39.46
34.47
33.40
20.00
35.00
29.00
28.Q3
36.48
41.50
47.37
36.34
38.41
21.8Q
53.00
34.00
41,20
31.00

23.50
17.53
13.85

16.50
16.64
19.00
25.66

59.92

Depth
Depth. below
of la.nd

well surEace
(feell-t-i[{'fe~e~tlL---1~_----J f- f-~~_-,f- _

26 2.00
32 23.50
47 39.75
49 45.58
28 17.00
43 39.00
51 35.00

110 53.00
126
115
48
S5
77
50
95
95

104
53
4Q

54
59
28
62

129
100
120
110
113
120

95
113

98
t30
102
70
43
T1
Q5
26
13
38
39
68
62
55
55
42
31
70
75
90
88
75
86
80
80

120
70
78
63
49

112
100

8Q
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55
21
27
27

60
33
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26
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67
39
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50
98
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40
46
79
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27
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70
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Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
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Bddel
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15aaa1
15addl
15bbbl
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16aila1
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17ddal
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18aaal
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20aaal
20aaa2
21aaal
22aaal
22aaa2
22aab1
22ahal
22abbl
22add1
22t1aal
22baa2
23aaal
23arldl
23baal
23bbcl
24daal
24addl
25a.nal
2Saadl
25aad2
2Saddl
25add2
25da.l
25dad1
25ddal
26aaal
26bccl
2?aaal
27add1
28aaal
28bbbl
28baal
2Bbaa2
28ccc 1
2.9a.aal
29addl
32c:ccl
32eddl
34aaal
35mbl
35ecdl
36aaal
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Well DUU'lber

QN-24W-6dddl
7ccl
Qdddl
10drldl
12dddl

12ddd2
14bbbl
14,dal
14bebl
16dddl
16cchl
16eeb2
17aaal
18dddl
18bbbl
18beel
18ccbl
19c:ccl
19aba1
20babl
21ebe1
21ddal
22<1ddl
23aaal
24dddi
25cccl
25dddl
29aaa 1
30aaal



Water level Altitude above mean sea
level (feet)

Depth Date
Well number Location Owner or tenant Type Puup Use Geologic Depth below of Water-

in of and source of land measure- Land level Permian Other
section well power well surface ment surface surface surface data

(feet) (feet)
9N-24W-30ccc1 swiswisw! aa.aa •• a.a •• aaa •• D N 0 Qt 73 65.00 2-26-62 •• a •• ..... . ....

31bbb1 NWl*!!\~i U.S. Geo1. Survey D N T Qt 50 37.20 7- 5-51 1,992 1,954 1,943 L
32dddl SEisE!SEi do D N T Qt 20 ..... ........ 1,978 ..... 1,960 L
32baa1 NE1NElfo.Wl Henry Flanagan D S,e S Qt 53 ..... ........ . .... ..... .....
33aaal NEiNE!NE! U.S. Geo!. Survey D N T Qt 115 49.00 7- 5-51 1,943 1,894 1,830 L33dddl SE!SE!SE! •••• a •••••••••••• Dg B,h S,O Qt 12 7.70 2-26-62 . .... ..... .....
35cdcl swisElswi U.S. Geo!. Survey D N T Qt 45 20.20 7- 5-51 1,928 1,908 1,885 L

9N-25W-Iaaal NE!NE1NEl do D N T Qt 62 3!.00 7- 5-51 1,943 1,904 1,886 L
laabl NW1NEiNE! John Catlott D C,w,h D,S Qt ... ..... ........ ..... ...... . ....
lccdl SE!swlswi John Bronbreak B C,w,h D,S Qt 48 38.37 12- 4-51 ..... ...... ......
lccd2 SEiswlswl do D N 0 Qt 46 38.63 12- 4-51 ..... ..... .....
2dddl SEisE!SEi U.S. Geo1. Survey D N T Qt 90 39.00 7- 5-51 1,987 1,948 1,904 L
2cccl swlswlswi .................. D C,w N Qt 43 ..... ........ ..... . .... . ....
2dcd1 SElsw!sE! •••• a •••••••••••• D C,h 0 Qt 56 38.50 12- 4-51 . .... ..... .....
3cccl swlswlswi U.S. Geo!. Survey D N T Qt 150 54.00 7- 5-51 1,984 1,929 1,857 L
3aaal NE1NE1NEl do D N 0 Qt 40 14.91 12- 3-51 1,943 1,927 1,905 L
3abb1 NW1N"illNE! T. H. Pirtle Dg B,h S Qt 51 30.02 12-11-51 ..... ..... .....
4bcl swlll.wl Erick, Okla. D N 0 Qt 53 40.38 11-26-51 ··a·. ..... .....
4bdd1 SE1SEiN'n'1 do D N T Qt 62 37.50 1946 ..... •• a •• ·a.· • L
4cabl NW!NElsw! do D N T Qt 54 33.00 1946 ..... ..... .a ••• L
4cbb1 NWito.n.\'iswl do D N T Qt 55 26.00 1946 ..... •• a.a ..... L
4ccbl NWlswlswl do D N T Qt 46 ..... a· •••••• a •••• a ••• • a.a •• L
4cccl swlswiswl do D N T Qt 60 41.00 1946 ..... ..... . .... L
5cccl swlswlswl ~. E. Russel, Sr. D B,h 0 Qt 45 34.41 11-15-51 ..... ..... . ....
6dddl SElsElsEl Iu.s. Geo!. Survey D N T Qt 35 22.70 7- 5-51 1,974 1,951 1,943 L
6da1 NElsEl ~. A. Amend D B,h D Qt 24 13.39 11-28-51 ..... ..... .....
6db1 NWlsEl do D C,w S Qa1 20 9.98 11-28-51 ..... ..... . ....
7cccl swlswiswl r.S. Geol. Survey D N T Qt 27 16.50 7- 5-51 2,014 1,948 1,988 L
7add1 SElsElNEl ally Pigg D J,e D Qt 40 ..... ..... . .... ..... .....
8bd1 SElNWl p. R. Pigg D J,e D,S Qt 56 ..... ........ . .... ..... . ....
&lccl swiswlsEl p. R. Crosby D C,w S Qt 60 ..... ........ . .... ..... . ....
8add1 SEisE!NEi rick. Okla. D N T Qt 65 46.00 1946 ..... ..... . .... L
8dddl SElsEisE! do D N T Qt 72 54.00 1946 ..... ..... . .... L
9aal HEiNE! ~. L. Wolfe D C,w D,S Qt 64 ..... ........ ..... ..... .....
9bab1 NWi~!~lIfli ................. D N 0 Qt 61 48.81 11-26-51 ..... ..... . ....
9bbb1 NW1NWlr-."J\'"1 D. Ramsey D B,h D,S Qt 57 41.03 11-26-51 ..... ..... .....
9ddcl swlsElsEl oy Spencer D C,h 0 Qt 64 56.39 11-29-51 ..... ..... .....
10cb1 N'tllSWl f. L. Reed B C,w S Qt 56 ..... ........ ..... ..... . ....
lOcb2 NWlswl do B C,h D Qt 70 ..... ..... ..... ..... . ....
10:ibc1 swlNwlsE! p. G. Murray D C,w D,S Qt ... ..... ........ . .... . - .. , .....
lleeel swlswiswi p.S. Geol. Survey D N T Qt 128 50.20 7- 5-51 1,989 1,939 1,869 L
llaaal NEiNEiNEi laney D C,w D,S Qt ... .... - ........ ..... ..... .....
11bbd1 SE1NW!r-....'t'1 Clarence Murray D N 0 Qt 109 37.64 12-12-51 ..... ..... . ....
11bbbl NWtNW!p.,~;"l do Dg Gas I Qt ... ..... ........ ..... ..... . ....
12ccc I sw!swlswi ................ D C,w D,S Qt ... ..... ........ . .... ..... . ....
12ecc2 sw-!swlSWt ••••• a •••••••••• D C,w S Qt 46 44.13 l~- 4-51 ..... ..... .....
12daal NE-!NE-!SEt ................ D C,w D,S Qt ... ..... ........ ..... . .... .....
13add1 sEisEhm! ugh House D C,h D,S Qt ... ..... ........ ..... ..... .....
14add1 SE-!SE!NE-! ................ D C,w D,S Qt ... ..... ........ ..... . .... . ....
14dd1 SE!.SEl. 'A. J. Jones B C,h D,S Qt 75 ..... ........ ..... ..... .....
16add1 SE!sE1NE! Mrs. Bingham D C,w D,S Qt ... ..... ........ ..... ..... .....
17add1 SE-!SEj~"E-! S. F. Sarkey D C,w D Qt 77 S9.91 11-26-51 ..... ..... .....
17add2 sEisEhmi Erick, Okla. D N T Qt 75 62.00 1946 ..... ..... ..... L
1Thc1 SWt~"r'/! J. W. Van D J,e D,S Qt ... ..... ........ . .... ..... .....
l7da1 NEisE! ................ D N N Qt 74 ..... ........ ..... ..... .....
17dddl SE!sElsE! Erick. Okla. D N T Qt 80 70.00 1946 ..... •• a •• ..... L
18dddl SEisE!sEl U.S. Geol. Surve D N T Qt 60 ..... ........ 1,999 ..... 1,947 L
18aal HEiNE! George Davis D C,w S Qt 49 29.S7 11-28-51 ..... ..... .....
18aa2 NE~NE~ do D C,w S Qt 42 17.82 11-28-51 ..... ..... . ....
19bac1 SW-!NEiNW-! E. T. Davis Dg C,w S Qa1 21 ..... ••••• a •• ..... ..... .....
19bda1 NE!sEi~~:l do Dg C,w S Qa1 33 ..... ........ ..... ..... .....
1gecel SW-!sw!sw-! ••••• a ••••••••••• D N 0 Qt 36 18.25 11-15-51 ..... ..... .....
20bhbl NW-!to.",vl!'."rl-! ................. D B,h D Qt 63 54.68 11-15-51 ..... ..... .....
20ccci swlsw-!swi H. E. Russel. Jr. D C,w D,S Qt 68 56.47 11-27-51 ..... ..... .....
20cdel SWiSE-!Swi ................. D N 0 Qt 80 70.68 11-23-S1 ..... ..... .....
20add1 SElsElNEl Erick, Okla. D N T Qt 70 55.70 1946 ..... ..... ..... L
20dddl SE-!SE-!SE-l do D N T Qt 70 64.00 1946 ..... ..... ..... L
2laaal NE!NE-!NE! U.S. Geol. Su['vey D N T Qt 195 ..... ........ ..... 2,036 ..... L
21cd1 SEisw! R. C. Bloodworth D C,w D,S Qt ... ..... ........ ..... ..... .....
21dddl SE!SE-!SE-! C. L. Strong D C,w T Qt 98 ..... ........ ..... . .... .....
22dddl SE!SEisE! Barnell D C,h S,O Qt 6S 47.00 V-II-51 ••• a· ..... . ....
23aaal NEiNEiNE! ................. D C,w S Qt 35 30.70 12-12-51 ..... ..... . ....
23bbb1 NW!to."rl!NW! W. E. BrO\l,.n D C,w D,S Qt 60 ..... ........ ..... ..... .....
23edcl SW-!SE!SW! •••• a •••••••••••• D C,h 0 Qt 51 26.20 12-12-S1 ..... ..... .....
23dccl sW-lSW!SE! •••••••••••• a •••• D C,h D,S Qt 48 27.52 H-12-51 ..... ..... .....
24bbb1 NW-!lI.wlNW-! U.S. GeoL Survey D N T Qt 54 19.00 7- 5-51 1,995 1,974 1,926 L
24ab1 NWiNEl ................. D C,e D,S Qt ... ..... ........ ..... ..... .....
24bab1 NWiNEiNWl ................. D N 0 Qt 66 52 .35 12-12-51 ..... ..... .....
26bbb1 NWir-."n'-!NW-! U.S. Geol. Survey D N T Qt 70 37.70 7- 5-51 1,972 2,009 1,954 L
26bb1 NWlto.wi ................. D C,w D,S Qt .. , ..... ........ ..... ..... .....

26cdcl SW-!SE-!SW! Caudill D C,h D,S Qt 20 9.30 1u-13-51 ..... ..... .....
26ddc1 sw-ls£-!sEl Charley Simons D C,w D,S Qt 34 17.97 '~-13-51 ..... ..... .....
27add1 SE!sE1NE! ................. D C,w S Qt 47 40.06 ?--12 -51 ..... ..... .....
27db1 NWisEi Arron C. Jones D B,h D Qt 60 ..... ........ ..... ..... .....
27db2 NW!SEi do D C,h S Qt 70 ..... ........ . .... ..... .....
27.1ccl swiswisE! John Jones D C,h D,S Qt 55 ..... ....... ..... ..... •• a ••

28ab1 NdiNEi Jeff Roberts D J ,e D,S Qt ... ..... ....... ..... ..... .....
28bcc1 SWiSWi1'."~l George Crosley D N N Qt 52 ..... ....... ..... ..... .....
28dddl SElsE-!SE-! Calvin E. Rogers D C,w D Qt '" ..... ....... ..... ..... •• a ••

2geaal NElNEiswi G. H. Harral D C,w S Qt 54 36.63 1-27-S1 ..... . .... . ....
29cal NE-!SW! S. D. Martin D C,g D,S Qt 60 ..... ....... ..... ..... • •• a •

29cadl SE1NE!swl H. Green D B,h D,S Qt 33 23.94 1-27-51 ..... ..... .....
29ddc1 swlsEisEi Hubert Holland D B,h D,S Qt 27 13.00 1-27-51 ..... ..... .....
29add1 SE!SEtNEt Erick, Okla. D N T Qt 48 43.50 1946 ..... ..... ..... L
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Erick~ Okla
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o
D
o
D
D

G. B. Foshee 0
Jones D
1. W, Lakey D
Walter Harri~rm D
H. Pw Bullard D
G. C. Harkins 0
C. O. Howard 0
n,::>. Ge'ol. Survey D
George Stephen D~

Ernie Tve.i'.tec$ D
J. T. Flowers B
Hall Me.ese 0

!Erick, Ok:la~ D
p-. H. Hester D

do Dg
~. H. Van Horn Pg

D
Vg
D
D
Dg
Og

N
N
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C,_
N
B,h
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N
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N
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o
S,O
S
o
o
S
o
D
D
D,S
T
D
D,S
o
D
S
n
S,O
D,S
S
D,S
o
S

D

o

Qt
Qt
Qt
Qt
p
Qt
Qt
Qt
Qt
Qt"
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt
Qt

49
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42
35
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3?
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64

24
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23.50
37.26
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15.57
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24.18
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10.05
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8.85
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43.43
54.25
18.11
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12.7S

47.82

56.32

36.54

1B.86
44.51
34,~4

14.75
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Qt
Qt
Qt
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o
o
o
n
o
o
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do
do
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D
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D
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D
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D
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o
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D
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B
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V.S. Geol. Survey
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do

do
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s. H. West~r

do
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do
do

J. S. Holmberg

H. B. Doss
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T.S. GeoL Survey
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G. C. Hobart
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do
R. A. Rodgors
U.S. Geol. Survey

do
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do
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Appendix B.--Chemical analyses of water from wells and one spring in central Beckham. County, Okla.

I,~ell number: Well-numbering 5j'sten explained on p. 4 ; well locations shmm on p1. 2.

Geologic snurce; P, bedrock of Permian age; Qt, terrace deposits; Qal, alluvium.

Analytical results in parts per million except as indicated

Geologic ! Date of
Te1'1-

Silica IIron

Dis- Hardness as CaCO~
Fer-

pera- Mag- Potas Bicar- Fluo- solved cent Specific
Location ~epth source collection ture Calcium nesium. Sodium sium bonate Sulfate Chloride ride Nitrate solids To~al Noncar- 50d- c ondue ta.n.ce

(feet) (0 F) (S1O,) <Fe) (Ca) (lig) (Na) (K) tHco, 1 (S04) (Cl) (F) (NO> l I h,,". to ium

RN-23W-I0aal Spg. P 3- 7-.'i:l 63 I .. _ ... 622 87 ,J.~ 262 1,600 5~ .,. 16 2,730 1,910 1,700 3 2,780

9~-221V-30bcctl 67 Qt 11- l-.n 63 28 0.00 130 27 33 1.1 336 180 23 0.3 14 609 436 160 14 894

3acba1 58 Qt 11- 1-51 63 28 .00 130 28 33 1.1 337 181 24 .3 14 620 440 164 14 897

9to;-23W-9bcc2 68 Qt 11- 2-51 62 28 .00 98 23 29 2.4 263 142 10 .3 28 495 339 124 16 721

9bdc1 80 Qt 11- 2-51 64 29 .00 I 128 29 32 2.7 2'13 235 21 .3 24 631 438 215 14 892

I i,
9bccl 57 Qt 11- 2-51 65 28 .02 I 1~~ ;i 28 26 3.5 297 1Q2 14 .3 20 591 430 .. 186 12 838

9bcd1 ~5 Qal 11- 2-51 M 28 .00 110 24 16 2.9 247 168 10 .3 19 503 373 170 9 720

Qbcd3 78 Qt 11- 2-51 62 30 .00 206 38 29 2.4 219 504 13 .3 20 964 670 490 9 1,210

9bcd2 60 Qt 11- 2-51 58 28 .04 77 16 1'> 1.4 249 56 9.8 .3 22 349 258 54 11 537

9hdd1 55 Qt 11~ 2-51 62 30 .02 104 22 24 2.9 245 160 11 .1 26 503 350 149

I 13 716

14cbbl 110 Qt 11- 1-51 62 26 .00 75 16 31 1.3 280 48 14 .3 19 366 253 24 21 585
i

14ccdl 126 Qt 11- 1-51 62 24 .00 175 35 29 1.6 207 426 18 .1 3,2 836 580 411 10 1,070
I

14cca1 115 Qt 11- 1-51 62 24 .00 169 36 31 1.6 161 448 16 .1 2.2 840 570 438 11 1,060
I

23bbcl 95 Qt 11- 1-51 63 24 .00 100 18 23 1.6 235 135 11 .3 22 454 324 131 13 672I

32ccc 1 63 Qt 2-26-52 62 .. '4" 84 8.5 33 194 109 i 15 ... 28 406 244 86 23 614
I

9N-24W-lOJdd1 27 Qt 2-14-52 61 .. . ... 84 29 26 298 58 16 ... 71 486 328 B4 14 749
I

9tf-2 5W-~5baa 1 22 Qt 2-26-52 61 .. .... 85 28 66 368 118 20 ... 22 549 327 26 30 863
I

9N-26W-24bab1 63 Qt 3- 5-52 60 .. .... 57 76 33 248 15 3.2 ... 27 281 173 ° 29 474

I30abol 18 Qt 11- 2-51 58 23 .00 518 173 178 6.0 328 1,830 122 2.6 10 3,250 2,000 1,740 I 16 3,350

31abc 1 112 P 11- 2-51 61 17 .00 614 155 177 8.0 265 1,930 171 .7 60 3,470 2,170 1,950 I 15 3,640

35cbb1 ... Qt 3- 2 -52 60 .. .., , 108 29 36 288 153 30 ... 36 583 388 152 17 879



Appendix C.--Logs of test holes in central Beckham County, Okla.

Altitudes sho..-n are in feet above mean sea level and refer to land surface at the mouth of the test hole, and to the
concealed surface of the bedrock at the test-hole site. All test-hole logs. except those drilled by

Shell Oil Co. and the city of Erick, were made by field and microscopic analysis of drill
cuttings by L. C. Burton. Location of test holes is shown on plate 2.

The well-numbering system is explained on page 4.

Description

8N-23W-1dd1. 140 feet north and 20 feet
west of SE cor. sec. 1. Altitudes:
land surface, 1,722; bedrock, 1,67°.

Sand, medium
Clay, gray, yellow stains, sandy
Clay, gray, sandy, calcareous, sand lenses
No sample
Gravel. fine. caliche. coarse sand
Bedrock

8N-23W-3dddl. 50 feet north and 15 feet west
of SE cor. sec 3. Altitudes: land
surface, 1.813; bedrock, 1.718.

Thick-
ness

10
5
5
5

18
11

Depth

10
15
20
25
43
54

Description

8N-24W-12bbb1. 50 feet east and 15 feet
south of NW cor. sec. 12. Altitudes:
land surface, 1.914; bedrock, 1,819.

Sand, brown, silty, clayey
Sand, fine, reddish-brown, calcareous
No sample
Sand. fine; caliche
Ciay, reddish-brown, sandy; caliche
Sand. reddish-bro..-n. medium; caliche
Gravel, medium
No sample
Gravel, medium; sand, coarse
Gravel, medium; sand, coarse,; caliche
Bedrock

Thick-
ness

5
5

10
10
29

8
3

10
10

5
3

Depth

5
10
20
30
59
67
70
80
90
95
98

Sand. medium, 'brOwll , caliche 5 5
Sand, medium, brow-n; caliche; gray clay 5 10
Sand, mediUlTl. brO\lin; caliche, gravel, fine 5 15
Sand, coarse; silt; caliche 15 30
Sand, coarse; reddish-brown 3 33
Sand, coarse; reddish-brown ; caliche 4 37
Sand, coarse, reddish-brown 3 40
Sand. coarse, reddish-brown ; caliche; clay,

reddish-brown 20 60
No sample 5 65
Sand, medium, reddish-brown; caliche; clay,

reddish-brown and gray 5 70
Sand, medium. reddish ....brown ; ca liche 5 75
Clay, dark-gray, sandy 5 80
Gravel, fine; sand, coarse; clay. gray streaks 10 90
Clay, reddish-brown. sandy 5 95
Bedrock 3 98

8N-23W-5aab1. 135 feet west of U.S. Highway
283 and 15 feet south of sect ion line.
Altitudes: land surface. 1,910; bedrock,
1,775.

·Sand, reddish-brown. medium, silty, clayey.
calcareous

No sample
Sand, fine. reddish-brown, calcareous
Sand, medium, clayey, reddish-brown,

calcareous
No sample
Sand, medium, reddish-brown, clayey,

calcareous
No sample
Sand, medium, clayey, reddish-bro""l1
Sand, medium, reddish-brown, calcareous
Gravel. medium
No sample
Sand, coarse, brown, calcareous
Gravel. fine; sand, coarse
Bedrock

5
5
5

10
10

15
10
20

5
5

to
25
10

5
10
15

25
35

50
60
80
85
90

100
125
135

9N-22W-19aaalo NE cor. sec. 19. Shell Oil Co.
test-hole 28. Alt i tudes: land surface;
1,747; bedrock, 1,713.

Sand, fine
Sand, coarse; clay balls
Bedrock

9N-22W-19aad1. 660 feet south of NE cor.
sec. 19. Shell Oil Co. test-hole 46.
Altitudes: land surface, 1,745;
bedrock, 1,712.

Clay. brown
Sand, fine
Sand. coarse
Bedrock

QN-22W-19aad2. 1,320 feet south of NE cor.
sec. 19. Shell Oil Co. test-hole 47.
Altitudes: land surface, 1,744; bedrock
1,712.

Clay, bro",-n
Sand, fine
Sand; gravel; clay
Sand, coarse
Becrock

9N-22W-19add1. 660 feet north of d sec. 19.
Shell Oil Co. test-hole 48. Altitudes:
land surface, 1,742; bedrock, 1.710.

Clay, red
Sand, fine
Sand, coarse
Sand; gravel; clay
Sand, coarse
Sand, fine, red (bedrock)

20
14

5
10
18

2
13

3
14

6
7

11
4
4

12

20
34

5
15
33

2
15
18
32

6
13
24
28
32
44

SN-23W-7aaai. 160 feet west and 15 feet south
of NE cor. SeC. 7. Altitudes: land
surface, 1,909; bedrock, 1.874.

Sand, reddi5h-brown. medium 5
Sand. reddish-brown, taedium, clayey 10
Sand, coarse 5
Gravel. fine; clay, reddish-bra..-n; sand coarse 5
Sand. medium; gravel. fine 10
Bedrock 5

SN-23W-9bbb1. 160 feet east and 15 feet
south of NW coi. sec. 9. Altitudes:
land surface, 1,902; bedrock, 1,8S3.

5
15
20
25
35
40

9N-22W-19add2. El cor. sec. 19. Shell Oil Co.
test-hole 26. Altitudes: land surface,
1,741; bedrock, 1,708.

Sand, fine 8
Clay, blue 2
Sand, coarse; gravel; clay balls 23
Bedrock

9N-22W-19acc1. Center of sec. 19. Shell Oil
Cn. test-hole 12. Altitudes: land
surface, 1.745; bedrock. 1,722.

Sand, medium.; gravel 23
Bedrock

8
10
33

23

Sand. medium. silty, reddish-brown; caliche 10
Clay, reddish-brow-n. sandy: caliche 17
Limestone, crystalline, sugary, porous,

honeycombed to mass i ve, gray 4
Bedrock 1

Sand, fine, brcr.-n 9 9
Clay, sandy 11 20
Sand, medium 2 22
Sand, fine; Clay, streaks 8 30
No sample 2 32
Bedrock

9N-22W-19cac1. Center of swi sec. 19. Shell
Oil Co. test-hole 30. Altitudes: land
surface, 1,802; bedrock, 1,770.

Sand, medium, reddish-brO\\oI1; clay. gray and
reddish-brown, sandy streaks

Clay. bram, sandy
Sand, coarse, reddish-bro",:n; clay, reddish-

brown. streaks; silt
Gravel, medium; sand, coarse
Sand. medium, reddish-brm.-n
Gravel, medium
Bedrock

8N-24W-llcldd1. 85 feet north and 15 feet west
of SE cor. sec. 11. Altitudes: land
surface, 1,928; bedrock, 1,879.

15
5

5
15

5
4
3

15
20

25
40
45
49
52

10
27

31
32

23

9N-22W-19cad1. 1,320 feet north of si cor.
----sec:-~ShellOil Co. test-hole 31.

Altitudes: land surface. 1,769; bedrock.
1,751.

Sand, fine, brown
Sand, coarse; gravel

11
1

11
12



Deser ipt ion
Thick

nes Depth Descript" ion
Thick

ness Depth

QN-22W-19cadl. --Cont inlled

Clay, rf:d,
Clay, sandy, red
Bedrock

l
5

13
18

9N-22W-30abcl. 660 feet south of Ni cor.
sec, 30. Shell Oil Co. test-hole 33.
Altitudes: land 'surface. 1.7731
bedrock, 1,732.

Clay, sa{1dy, b.town
Sand. coarse: clay
Sand I coarse
Bed.rock

Clay. sandy, brCMll
Sand.; gravel; clay
Sand. coarse
Bedrock

9N-22W-20ccbl. 660 feet north and 264 feet
east of SW cor. sec. 20. Shell Oil Co.
test-hol.e 51. Altitudes: land surface.
1,740, bedrock, 1.708.

9N-22W-20cbbl. 660 feet south and 264 feet
east o£ wl cor. sec, ZQ. Shell Oil Co.
test-hole 49-. Altitudes: land surface,
1,741j tJ.t:d.toc.k:, 1,708.

15
l8
41

14
16
25
30
35
41

8
18
20
38
44

20
25
28
33

10
15
17
23
30
34

14
2
9
5
5
6

9N-22W-30bbdl. 1,320 feet east an~ 660 feet
south of NW cor. :st:c. 30~ Sh-ell Oil Co.
test-hole 45. Altitl,Jd.es; land surface,
1,789; bedrock, 1.756.

Sand, fine
Sand. coarse
Sand, fine
Sand, coarse: gravf:l; clay
Sand. fine
Sand, coarse: grave 1 f large
Bedrock:

Sand, fine, brown 20
C~,sandy 5
Sand, fine 3
Sand, coarse; gravel S
Bed.rQck

Clay, sandy, brown IS
Sand. fine J
Sand, coarst:; gravel 23
Bedrock

9N-22W-30abcL l,320 feet south of Ni Cor.
sec. 30. Shell Oil Co. test-hole 34.
Al t itudes; land But'face I 1,767 i bedroc 11:,
1,733.

9N-22W-30bac 1. Cente[' of NWi sec. 30. Shell
Oil eo-. test-hole 44~ Altitudes~ land
surface, 1,788; bedrock. 1,747

QN-22W-30acc L 660 feet north of center of
sec. 30. Shell Oil Co~ test-hole 35~

Altitude$~ land sUI'fac:e, 1.7"61, bedrock,
1,717.

Sand r 'brown B
Sand, fine 10
Clay, red 2
Sand, eoarsej gravel 18
Clay, sandy, red 6
Bedrock

Sa.nd. fine, brown 10
Sand~ fine 5
Clay, blue 2
Sand, ccoarSe j gravel, clay streaks 6
Sand, fine, red 7
Sand, coarse; gravel 4
Bedrock:

2
14
33

5
12
14
23

5
12
14
35

5
14
16
33

2
20
32

5
7
2

21

5
9
2

17

2
18
12

5
7
2
9

2
12
19

cOr.
32.

9H-22W-19cda1. 660 feet north of S~

sec. 10. Sflell Oil Co. test-hole
Altitudes~ land surface~ 1,762;
bedroek, It 739 •

Sandt finet brQwn
Sand, Iled i UII

Clay. sandy. red
Sand, mediUII:I.j gravel
Bedrock

QN-22W-29bbbl. 660 feet S<Jutb and 640 feet
east ot MiI- cor. sec.' 20. Shell Oil CD.
test-hole 52. Al-tl 'tudes ~ land surface,
1,737; bed.rock. 1,704,

Clay, br~"TI

Sand, coat~se

Clay, blue
Sa.:rtd, coar:S~

Bedrock

Cla.y, b.:rown
Sand, coarse
Clay, blue
Sand, coarse
Bedrock

9N-22W-20cbcl. 1,320 feet nortl1 and 264 feet
east: of sw cor. sec. 20. Shel.l Oil Co.
test-hole SO. A1titudes~ land surface,
1,741; bedrock. 1,706.

9N-2211r-29bbcl. 1,320 feet south and Z64 feet
east of NW Cor. seC, 29, Altitudes: land
surface, 1,735: bedrock, 1,704,

9N-22W-30bcdl. 1, laO feet east an~ 660 feet
nort:h of W* cor. sec. 30. She 11 Oil Co.
test-hole 43. AltitUdes: land surface.
1~776~ bedrock. 1,714.

C18. y, sandy, brown
Sand, fine
Sandi gravel; clay
Sand. coarse
Bedrock

2
12

6
11

2
14
20
31

Clay, ""ndy. red
Clay, blue
Sand; lIJediUIIL
Sand. coarse~ gravel
Bedroc.k

20
13
22

7
5

20
33
55
62
67

9N-22W-30aaal. NE cor. sec. 30. Shell Oil
Co. test-hole 24. Altitudes: land
surfac.e, 1,739, bedrock. 1,70S.

Clay. red. S
Sand, couse 20
Sand, coarse; gravel, clay balls 5
Sand. coarSe -4
Bedroc.k

9N-.22W-30abbl. Nl co~. sec. 30. Shell Oil Co.
test-bole 9~ Altitud.es: land surface.
1,775; bed.%'OoclI:, 1,720.

Sand~ fine, brown 18
Sand., medium 5
Sand. coarse; gravel S
Sand, fine 10
Safid. medi\lll, gra"l 3
Sand. fine. bard, red 14
E1e4rock

5
25
30
34

18
23
28
38
41
55

9N-22W-30bcdl, It320 feet east of wi cor.
sec:. 30 ~ Shell Oil Co. test-hole 37.
Altitudes; land. surfac:e t 1.785. bedrock,
1,707.

Clay, cbalky, gray
Sand, fine; clay streaks
Sand. IlleditDD.
Clay. sandy. :red
Sand., mediUll't, gravel
Sa-nO; grllvel~ large; clay
BedrDck

9N-22W-30dbbl. 660 feet south of center of
sec, 30. Shell Oil Co. test-hole 36.
Altitudes; land surface. lJ 757. bedrock,
1,712 ,

Clay, blue
Sand, medium
Sand, c:oa.rse; grave 1
Bedrock

12
8

20
3

29
6

12

20
22

3

12
20
40
43
72
78
90

20
42
45

24



Descc ipt ion

~N-22ftl-30dcbl. 1.320 feet north of sl cor.
sec. 30. Shell Oil Co. test-hole 3B.
Altitudes: land surface. 1.763. hed:rock.
1.710.

App-endix C.

Thick-
ness Depth.

9N-23W-24addL 495 fl;;'~t north of E} ~oc.

s~c. 24. Shell Oil Co. test-hole 13.
Altitudes: land ;':iurface. 1.792~

oE"drc.c:k:. 1,774.

Thick
nfOSS Dcpth

Sand, brown Q 9
Sand. r:-oarse; gravel. 11 20
Sand, lIIediUll; gravel 15 35
Sand. fine 13 48
Sand. coarse: gravel: clay 5 53
Bedrock 4 57

9N-22W-30cc.a1. Cente-r of swl Sf'C. 30. Shell
Oi 1 Co. test-hole 41. Altitudes: land.
surfai.E!, 1.780; bofdrock. 1,740.

Sand, fine. beO'ftn
Clay. chalky
Clay. gray and brown
Sa.nd. CoarSe
8edrock

9S-23W-2:5aaaL tiE cor. 5t'{:. 25. Shell nil
Co. test hQle 7. Altitude::i~ land
surface, 1.801; bedro.... k. 1.7r'3.

4
8
4

2

14
t8

Soil. blil;::k 4 4
Clay, chalky, red I' Is Clay, blue- S 9
Sand. medium 4 19 elay. s3.ndy. brown 13 22
flay. red ~ 2] Sand, fine 8 30
Sand. cOarSe; grave-I 17 38 Sand, coarse: gravel 8 38
SilI1d, fine, red 2 40 n~dro~·k

B~dro<:k

QN -2 3W-2 5aad 1 • ",,0 feet ~outh of ~I-' eOf'.

9N-27.w-30drcL fJ(,o feet north of s* cor. sec. 2'. She-I) Oi 1 Co. tes.t-hote- 5' .
S~C • 30. Shell Oil Co. tE'st-hol~ 39. Alt itudf's ~ land su{facc t 1. 790;
Altitudes: la.nd surface. 1,773; bt:'drock. b€'droc.'k, ',757.
1,708.

{:lay. b.-awn 6
Clay, chalky. gray 8 8 Clay. silndy, red 14 20
Clay. blue 5 n San1. fine 5 25
Sand, ~dium 10 23 Sand. e Oilrse; srave 1 14 39
Sand, C('la.(s~; gra"llel 2 25 Dedroc'k.
Sand, fin.e 10 35
Sand, coarse; gravel 10 51 9~-23W-25i1ad2. 1,3~d ('~f't '300 U til of NE ;'0['.

Sano, fin-e, hard 4 55 Sf'C. 2_". Shpll Oil Cli. t~~t-holt" 55.
Clay, ::;.ancly, red 3 _"'3 Alt i tn{lps: land surf'h'l:'. 1,78:'; bt"drDo.:k.
Sand. coarse~ g!'avel, large ,·5 1,71').
Redrock

Soil, sandy. brown 5 5
9N-22\lll-30cc.d 1. t-hO feet north and 1,320 feet (lay, sandy. brawn 14 19
--ea5t of SW (or. Sof"l: . 30. Shell Oil l~u. Clay. blue 5 24

test-hole 4~. Altitudf's: land su['fac~. Sand. coarse: gravel. large: clay 4 28
1,779: b£'c1rocll: • 1.749. Sanl1. (:o:trs",,~ gra,'cl 12 40

Sand, fine 8 48
Sand. fine, brown Sand, (oarsC', gt".l:.\'E'l 2<1 68
Clay. L:halky. red IJ Be6coc k
Sand. coarse 7 20
Sand. coarse ~ gravo:> I <, 2" QN-23W-25addl. (I~O (f"f'l nl,lrth o( E~ ,'or.
Sand, fine 4 30 sec 25. She'll nil CQ, t~·~t-h()lC 56.
Bf"dr-oc k Altitude.':;: land 'i'urfa;;;e. 1,789;

bedrock. 1,727.
9N-22~·-3labbl. N} oL-or. sec. 31. Sht"l1 Oil Co.

test-hole 5. A.lt itudes: land surfa..:e. Sand. fine. brown 5 5
1,755; bedrock. 1,712 _ Clay, sandy, .ed and white II 16

Sand. fine 12 28
Soil. sandy, blac-'k 4 Cl;iY streak
Clay, sandy 2 " Sal"l~. racdilJJ'l 7 35
Clay. gray 8 14 Sand. coa['se; gravel U 50
Sand. DLEd.ium; grav-el str~ak.". 21 35 Sal1d. fine 8 58
Sand. t fin~ 5 40 Bedrock 4 62
~and. f.in~: gravel, (argl;" 3 43
Bed('ock 9N ~2 31'11-2 5add2 . F.{ cnr. Bee 25. Shell Oil

Co. t€'st-hole 6. Altitudes: land
9N-23W-18ddd1. 240 feet north and 15 feet w .....st ~ut"face, 1,788; bedrock, 1,733.

of SE cor. sec, 18. Altitudes: land
surface. 1,83g; bedrock, 1,785. Clay. rocky. gray and red 15 15

Sand, fine 17 32
Sand, medium, brown 15 15 Sa.nd, coarse; gravel 5 37
Sand. si lty, brown: caUche 5 20 Sand, fine 18 55
Clay, dark-gra.y: calicbe~ Cla.y, sand, r~d~ B~d'("oclr:

gravel. few. fin~ 25
Sand. coarse. brown ~ gravel. fine 30 9N-23i1-25daal. 660 feet" south of £1 cor.
Gravel, fint"; sand, coarse, brown; clay, J:'f"d+ sec. 25. Shell Oil Co. test-halF' 57.

streaks; c:aliC:hl'" 10 40 Altitudes: land sUl."fac~. 1,76Q; be'drock,
Gravel. medium.; ~alid, mcdi1JJ!l: ca1ir:he 14 54 1. 73~.
6edrc.clt 5 59

Sand. fine, brQttrrin: 6 6
QN-23W-24daal. 495 feet south of E~ c{lr. Clay. sa.ndy, tf'd and wh i te 12 l8

Slf'c, 24. Sholl Oil Co, test-hole 11. Sand. fine 6 24
Altitudes: land ::iurface, 1,7"7; Sand. coarse; gravel II 35
bedrock. 1,771. Sand. fin~ 13 48

Sand, coarse: gravel; clay 1 49
Sand, fIne, brolJrf"D 8 8 Sand. finl'" 6 55
Clay, ta" 11 19 Bfi'd'!;'ock
Sand, coarse; gravel 7 26
Bed~-ock

25



Appendix C

Thick- Thick-
Description ness Depth Description ness Depth

9N-23W-25e1adl. 1,320 feet north of SE cor. 9N-24W-16dddl. 45 feet north and 10 feet
sec. 25. Shell Oil Co. test-hole 58. west of SE cor. sec. 16. Altitudes:
Altitudes: land surface. 1,792 ; land surface. 1,908; bedrock. 1,843.
bedrock. 1,750.

Sand. lIlediUII., brown, silty 10 10
Sand. fine, brown 10 10 Clay, reddish-brown. sandy 20 30
Clay, sandy, red and white 12 22 Clay, reddish-brown and gray. sandy 9 39
Sand. fine 7 29 Gravel. fine 1 40
Sand. coarse; gravel 5 34 sand. coarse; gravel. fine 10 50
Sand, fine 6 40 Gravel. medium; sand. medium 15 65
Sand. coarse; gravel 2 42 Bedrock 2 67
Bedrock

9N-24W-17aaal. 215 feet west and 20 feet south
9N-23W-25ddal. 660 feet north of SE cor. of HE cor. sec. 17. Altitudes: land

sec. 25. Shell Oil Co. test-hole 59. surface. 1,899; bedrock, 1,852.
Altitudes: land surface. 1,796;
bedrock. 1,765. Sand. medium. brown 15 15

Sand. medium. brown; caliche 5 20
Sand. fine. brow-n 2 2 Sand. medium. reddish-brown 5 25
Clay, sandy 24 26 Sand. medium. redd.ish-brown; caliche 5 30
Sand. fine 5 31 Sand. mediUlJl, brown 10 40
Bedrock Sand, coarse, brown 5 45

Gravel. fine; sand. medium 2 47
9N-23W-28cccl. 135 feet east and 15 feet north Bedrock 3 50

of S\,;' cor. Altitudes: land sUl·face. I, 9Gl;
bedrock. 1,788. 9N-24W-18bbbl. 50 feet east and 20 feet south

of NW cor. sec. 18. Alt itudes: land
Sand, brown, medium; calcareous; fine gravel 15 15 surface, 1,942 ; bedrock. 1,857.
Sand, brown 5 20
Sand. medium. brown. clayey 18 38 Sand, medium, brownj clay, brO'Wn 5 5
Sand. medium. brown 2 40 Sand, medium, brown 10 15
No sample 5 45 Sand. medium, brown; clay streaks. reddish-
Sand, medium. si I ty, clayey 5 50 bro""Il. sandy 5 20
Sand. coarse. brown 20 70 Sand. medium~ brown 10 30
Sand, medium, brown, si lty; caliche 13 83 Sand, medium. brown; clay. reddish-brO\\o71 10 40
Gravel. medium 7 90 Clay, reddish-brown and gray, sandy; sand.
Sand~ coarse. brown 5 95 medium 10 50
Sand. coarse. brown; gravel streaks 5 100 Sand, medium, clayey. brown; caliche 10 60
Sand, medium, brown 13 113 Sand, coarse, clayey, brown; gravel, fine;
Bedrock 7 120 caliche 15 75

Clay, red and gray. sandy; gravel. fine 5 80
9N-23W-36aaal. NE cor. sec. 36. Shell Oil Co. Sand, medium, brown; gravel. medium 5 85

test-hole 4. Altitudes: land surface. Bedrock 2 87
1,802 ; bedrock, 1,772.

9N-24W-18dddl. 45 feet east and 10 feet
Sand. fine. brown 12 12 north of SE cor. sec. 18. Altitudes.
Clay, sandy. brown 8 20 land surface, 1,931; bedrock, 1,835.
Clay, red and blue 7 27
Sand. mediumj gravel 3 30 Sand, medium. clayey. brown 5 5
Bedrock Sand. medium. brown; clay. gray and brown 12 17

Sand. coarse. brow'Tl 3 20
9N-24W-6dddl. 45 feet north and 10 feet west No sample 10 30

of SE cor. sec. 6. Altitudes: land Sand, coarse. brown 10 40
surface. 1,934; bedrock. 1.885. No sample 10 50

Sand. coarse, brown 9 59
Sand, coarse; caliche 5 5 Gravel, fine; sand. co~rse ; clay, brown.
Sand, coarse. brown 5 10 streaks 11 70
Sand, coarse. yellow-brown; clay, reddish-brown 5 15 No sample 5 75
Sand, medium, ye llo\\' 5 20 Sand. medium. brown 10 85
Sand, medium. brown. clayey 20 40 Gravel. fine; sand. medium 11 96
Sand. coarse; clay, gray; gravel, fine 5 45 Bedrock 2 98
Clay, reddiSh-brown and gray. sandy; gravel.

fine; caliche 49 9N-24W-19cccl. 15 feet north and 20 feet east
Bedrock 55 of SW cor. sec. 19. Altitudes: land

surface, 1,967; bedrock. 1,890.
9N-24W-12dddl. 125 feet north and 20 feet west

of SE cor. sec. 12. Altitudes: land Sand. medium. bra....«. clayey 10 10
surface, 1,847; bedrock. 1,793. Sand. medimn~ ye llow-brown 5 15

Sand, medium. reddish-bra....n. clayey 10 25
Sand. silty. coarse, brown; calcareous Clay, reddish-brown • sandy 10 35
Sand, silty, coarse, brown; gravel, fine; Sand. medium; clay, reddish-brm'in ; gravel,

clay. reddish-brown; caliche 5 10 fine 5 40
Sand. coarse. brown; gravel. fine; caliche 40 50 Sand, medium, brown 10 50
Gravel. medimn; caliche 4 54 Sand, fine, clayey, brown 10 60
Bedrock 6 60 Clay, reddish-brown ~ sandy 15 75

Gravel, medium 2 77
9N-24W-14bbbl. 120 feet south and 20 feet east Bedrock 2 79

of NW cor. sec. 14. Altitudes: land
surface. 1,854; bedrock. 1,795. 9N-24W-22dddl. 80 feet north and 15 feet west

of SE cor. sec. 22. Altitudes; land
Sand, medium, bro\Otll 10 10 surface. 1,920; bedrock. 1,814.
Sand. medium. brown. clayey 10 20
Clay, brown , sandy; caliche 10 30 Sand, brown. medium 10 10
Clay, dark gray and brown, sandy; caliche 15 45 Sand. coarse, reddish-brown, silty r Clayey 20 30
Clay, gray and red; gravel. fine; caliche 5 50 Sand, medium. silty, reddish-brown 10 40
Sand, medium; grave 1. fine 5 55 No sample 10 50
Gravel. fine; sand. coarse; caliche 4 59 Sand. brown. medium. clayey 5 55
Bedrock 2 61 Sand, medium. brown. clayey; caliche 15 70

Gravel, streaks: clay. gray. reddish-brown.
sandy. streaks 10 80
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Appendix C

Thick-
ness Depth

lO 90

10 100
6 106
4 110

Gravel, st:rea'ts~ sand, me-dium; clay, brown:
caliche

No sample
Sand, 'Coarsej gravel sh'eaks~ clay, red
Bedrock

9N-24W-23a.aal. 60 feet lJfe~t and 15- feet south
of HE cor. sec. 23. Altitudes: land
surface, 1,88Q~ bedl';{]CI, 1,763.

No sample 10
Sand, medium, brown 15
Clay t silty, brown, sandy 5
Clay, gray; ~and, silty, reddish-brown S
Silt. gray. reddish-brown; clay. gray. brQwn 10
Grave 1, 'tnedi lfI'Il 5
Grave l, Uledium; clay, brown. gray. sandy 10
Sand, coarse, reddish-brown; clay. reddish-

bl'; ()wn , sandy; g-.:alte], fine 10
Gravel. roediUPL; sand. coarse 11
Clay, gray and brown, sandy 1
Gravel. mediurn~ sand, coarse S
SaJ"ld. coarse; gE'ave1, few. fine 1S
Sand. silty, me::Hum; clay. reddish-birown;

gr.av~l. (inc 5
Sand, coars~; grav~l. fine 16
Redrock Q

10
25
30
35
45
50
60

70
81
8Z
90

lOS

110
126
135

QN-24W-2.5dddL 20 feet Wf"1;it and 15 feet
noC"lrth of SF. cor. Sl:C- 25. Altitudes:
land sucface, l.Q25; bedrock. It820.

Sand. med ium. brown
Co lay. brown, silndy
Sand. me-aium, c lay~y
,sand. ~dium, iron part ic les
Clay, hro.W11, sa:nrty
.No sample
'sand, medium. clayey~ reddish-brown
Sand, medium, si 1ty~ graVf'l, fino£'
Sand, medium. silty. clayey. reddish.-brO\fr-rt
Sand, coar:;c, bro...::.
Grav{"l~ me-diu"lll
Bedrock

QN-24W-2Qflaa 1. 250 feet south and 20 (eet
""e~t of S!i cor. sec, 2L;l. Altitudes:
land surface, l,9?5; bedrock. 1.856.

Sand. PJedium, brow-n
'sand, mcdiU£l1, 5ilty~ clayey, o£Q.wn
Clay. brown, ~am1\'; r:ali;.he
Sand. fine: clay.' brown, !::'ttt"aks, sandy
Sand, ca;:arse, bro\·m; gravel ~t['eak'5

Be.I1r"{'Jck

5
5

10
'f
5

30
25

5
10

2
3
5

5
10
20
2.~

30
60
85
90

100
102
105
110

5
to
30
40
69
70

S
10
15

c: 1a-r. :".anoy,
5 20
5 25

to 3S
clay, r-eddish-

5 40
5 45

20 05
5 70

10 80
5 85
5 90

5 Sl, 20
30 50
10 60

10 70
10 80
10 90
10 10~1

10 110
3 113
2 lIS

9"'-24;,~-32d-ddl. 60 feet l10rth and 15 feet
~~~SF. COr". SP(~. :V. Altitlldp~:

land surfa:-e. 1,Q7B: bedrock. 1,~60.

9~-24i'i-3JaO\al. 30 feet west and 25 feet south
---;;-t '1;£ (;01:":- sec. J3. Altitudes: land

sl1r(ar:f:>, l.r;l-43; bt'Jro:::k~ t,810.

5
IS
l8
20

25
35
10
43
15

15
20

5
JO

20
2S

35

~

lO
13
14

40
43
45
49
50

S
10

5
]

2

r;lN-24W-31bbbl. 15 feet :$outh and 20 fef't
~t-or-:~ cor. s('c 31. A.H:itudcs:

1a.n::i surfacf>, 1.9Q2; bt'droc'kt 1.043.

Sand, lTIt:'diUlll; clay. gray; calicht:'
No salllple
Sand, coarse, clayey: cla.y, t'eddish-b:rown.

sandy
Clay. c4:'d. sandy
Sand. coarse; gravel. fine; clay, gray and

and: red: caliche
Sand~ fine. si 1ty, bro...·n
Sand. medium. clayey. bro.....--n
Grav(':], mf;>diulTli sand, coarse
;Jedroc k

No sample
Sani, m~oium. bco\ltll~ clayey
Clay, brown and re::ldish-bcmt'n, sa.ndy
Sana, brown, r_la)'t:'y. me1i1tm; g[".2.l:P]. finp
Gravel. streak~; sand. coarse. brown;

c lily. redd i sh-brOWIl
Sand, l1l<'di un. brO\'in
Sand, coar se, bcm.·u; clay. bcown, st:reaks
Nl' samp1C'

Sand. mediun. hrmm
Gra.vel. fine~ sand, coarse
Bedco~k

SaII,i, medium; r: lay, ,.-eJdisll-bro..... ll. si tty 5
Sand. medium; c l.a~·. gray 5
Sa nr! I [TIed i um, hrO'i\'n 3
Clay, J:t"dl1ish-brQ\'>Ti

y
sandy 1

Sand, mediUl'1l., brown; cla.y, reddish-brown.
strC'ak~•.<;a.lHi~

Clay, tE"ddish-b't'Dwn. sJ.n:1y
Sanj, medium, brown ~ clay. g["ecn and gray.

reddish-brown,: cali~-ht" 10
Sand. lIlediun, clilyer, bro...:n; clay, reddish-

hrOi'in, ~ii1n;ly, str-C"2.!c; 5
Clay, yello1.;--~ray. sandy 3
Sand, J!'Iediur:L. bH\I"m 2.
Sand, coarse, r:Jay ..~y; cillh::he 'I

Bedrock 1

Sand, mediuI'l, hrO\lt·n'o clayey 5
S:'lTld, mf"oilln, brown 10
Gravel. fint;;o; sand, coarse 3
Aedr-Ctck 2

9N~24W-35cdcl. 80 f~e-t east and 20 feet
----n-o-rthor-sw cor. sec. 3.5, Attitudes:

land surface. 1.:;128; be::l.rock. 1.B854

5
15
20
60
70
75
85
90
9S

155
L57

100
105
Ito
US

120
140
150

170
175
180
189
19Q

c;lN-24W-25cccl. 195 fE"et north and 10 feet
--ea'~f"or~sW cor. sec. 25. Altitudes: land

surface, ],909. bedrock, ],R19.

9N-24~~-24dddL 140 feet n,-~rth and 10 feet
----:West of SE cor. sec. Zl Altitudes:

land surface:, 1,9a6~ hcdrock, I J 717.

Sand, m~d i um, hrOi~'Tl :5
Sand, medium, bro\~ll; clay, bruwII, stre.aks 10
Sand, trIedi UTTl, brown 5
Sand, c0ars~, hrown: calcareDUS 40
Sand. m""dirnn. brD"'iny clayey 10
Sand, medi UUt. brO'ViIl 5
Sand, r:oarse~ gra•.-e], (inc 10
Sand, trIedi.1JIII; gravt'l~ finE"; ctay. rt'd ~Lnt.l j;I'"<JY 5
S~d, r:~r~ 5
Sand, mediumj gJ:aVt"1, fine; cLay. rcddi~h-

brown
Sand, mf'dillm, brown, clayey
Sand. coarse; gra\Fel, finE'
Sand, CDaC5C. broi"in
Sand, coarse; gra..-e1, fine: clay. reddish-

brorill 5
Sand, c()arse~ ca.lcareous 20
Sanei, m~dium. hro...·n, clayey; ca1car-eoils 10
Gravel. streak'S; 'Sand, llIedium; ra lca,(,f'Ol1S,

brawn 5
Ctay. reddish-br(lk'Tl, sa.ndy 2
Gra"-t:>l. medium: clay, r("ddish-hrrn.tn, sandy,

streO\ks 13
,C)and, medium, brown: gr.r..el. fine 5
Clay, reddish-hrm..n, ::-.andy; gravel, fine 5
Sand, mediUIII, brO\<,-n; gravel, fine Q

Bed-rock 1

Sand, browlI, coarse
Sand~ mediU!ll:, silty, clayey
Sand, Il"I('d i ml1, brm.-n

Sand, \f!t'Jiulll., brown, :::layey~

red and gray; calcareous
Sand, mediUll\, brO\ol-n, r: lay('y
Sand. medium. bcown
Sand, IrFdium t claye~', brCt'.<tlJ;

brown~ strea\s
Clay, reddish-beo"'in y sand~'

Sand, trl('di um, bY'DWII

Sand, medilJ[ll; gravel, fiTlP
.sand, coarse, brown
Sand. mFdium I brown. l:: la YPy
Gravel, fine; sand. coarse
Redrock
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Appendix c

Thick:- Thick:-
Description n,,=,ss Depth o.esct"iptlon ness Depth

9N-2 SW-laaaL 540 feet west and 15 feet QN-25W-4c:::ahL F.ric:l: test-hole H.
nortb oENE cor. sec. L Altitudes:
land surface, 1,943 : bedrock, 1,886. Sand, fine ~ btDWn lQ 19

Clay 5 24

Clay. brown~ silty and sandy 5 5 Sand~ fine 10 34

Clay, yellDw, gra.y, tan, sand.'1 and silty 5 10 Sand, fine to medium 4 38

Sand., mediU'll, clayey 10 20 Sand, coarse; gravel 10 48

Clay. gray, sandy 5 25 Sil,nd~ fine 6 54

Sand. medium~ bro!oli"o: clay, gr&Yt bror.iIl. 5 30
Sand, coarse~ brown 10 40 gN-25W-4cbhl~ Erick 'test-hole 15.
Sand, coarAe t brown; clay~ gray 10 50
Sand, coat'St:" , brown; gravel. fine 7 57 Sand~ fine~ brown 9 9

Bedrock: 5 62 Clay 3 12
Sand, fine 14 26

9N-2 SW-2dddl , 30 feet north and 20 feet west Sand, medium to CQarse ~ gravel 8 34
of 55 CO~. sec. 2. Altitudes: land Sand, fine 6 40

surface, 1,987; bedrock, 1,904. Sand. medil.lm to coarse 6 46
Sand, coar::se , grav~l 6 52

Sand, lItedium~ brown and reddish-broloh1 15 \5 Sand. fine 3 55

Sand~ medium, brown; c4y, r:l2'dd ish-brown, a~dr'ock

sandy 5 20
Sand~ coarse ~ clity. rcdd i sh ..brown ~ gravel, fine 5 25 9N-2.3«-4ccbl. F.r-ic'k test-hole 12.
Sand, coarst":t brown 5 30
Sand, m.edilIl!l., brown, silty, clayey 5 35 Sand, fine, broom 33 33

Sand, coarse, reddis.h-brown 10 45 Sand, D'l{"dium 8 41

Sand, coar se ~ clay. reddish~bcown 12 57 Sil,nd~ coarse; grave 1 5 46

Gra.vel, fine; sand, coarse 3 60
Sand, coarse, br""" 5 65 9N-25W-4cccl. Erick test-hole 9.
Sand, coarse, brown: gravel, fine 5 70
Sa,nd, coarse, bro\lo"TL~ clay, reddish-brolllin • Sand~ fine 1 bLOwn 11 11

sandy streaks 8 78 Clay 2 13

Gravel. mediUIIL 5 83 Sand, fine 35 48

Bedrock 7 90 Sand. medium 3 51
Sand~ coarse: gravel 2 53

9N-2 5'W -3.83 a 1. 30 feet south and 25 feet west Clay 1 54
of ~ Cor. sec. 3, Altitudes~ land Sand, fine 4 5B

surface> 1,943; bedrock. 1,905. Sand, medium: gravel 2 60
Bedrock:

Sand. coarse, bro....n
Sand, coarse. brown; gravel, fine; clay, red
Clay, silty, yellow-brown, sandy; gravel,

r i ne; sand. coarse
Sand~ coarse, br«...."ll; gravf'J I finl;'
Sand, coarse, brown; gravel, finc: clay.

redc1i ~Il-brown
Gt'"avel, fint'. sand, coarse; clay, rcddish

brown, ca 1 ichc
Bednx:k

QN-25W-3ccclo 20 feet n(')rth and 15 feet east
SW Cor .sec e 3. Altitudes: land surfa.ce,
l,984; b~dt'ock, 1~857e

10
j

5

3
2

\0
15

20
3D

35

38
40

QN-.?5"flI-6dddL 65 feet west and 15 fee-t
north. of S..E cor. sec. 6. Altitudel$:
land surface, 1,974; bedrock, 1 9 9'13.

Sand., mc:dium. 9 brown
Gt'avf" 1 , medium; sandt coarse, brown
lolay. gray. sandy
Gravel, TIlt:dium; sand, coarse
Bedrocl!:

9N-25W-7l:u:L 0.1 mile east ilnd 15 feet
north of SJfJ cor. sec. 7. Altitudes:
land surface, 2,014; bedrock. 1.988.

10
13

3
5
4

10
23
2~

31
35

Sand, l1u::dium, bt'I~T!:

Clay, dark gray} .sanc!y
Sand. medium, red and brown, clayey
Clay. reddish-brown, sandy
Sand, coarse, brolrin

Sa.nd, (;oaT.s~, clare)'. reddish-bro....n
Sand, fine. brollr'n
No saPlple
Sand, coarse
Clay. reddish-brOWTl ~ :sandy
Sa.D[1~ coarse~ clay~ gray, bla.ck and

r.eddj sh-br:ollirl
Sand, coarse, brO"wl.ll
Sand, coarse. brown; clay, reddish-brown

and gray
r:1ay. dark gray, sandy
C1a:y~ dark gl'ay and reddish-brown. sandy; gravel
S3.11d. coar~e; gr~vel. fine
Sand, medium; gravel. fine: cil,liche
Clay, reddish-b::(')Wn a.nd gray, sandYi gravel;

calcareous
Bed:rock

9N-25W-4bddL Erick test-holl:" 13e

Sand, fine, brown
Clay
Sand, fine
Sand. fine to mediu:ri:l
Sand, mediUlll
Sand, coarse; gr~ve1
Sand, fine to medium
Be-drock

5 5 Clay. dark gray: silt, sand

5 10 Sand, coars-t:'9 brown; clay. redd ish -br rn.,-n

5 15 and gray 10

5 20 Sand. reddish-brown and tan. fine. clayey 15

15 35 Clay, varigatcd t sandy ~ sand, yellow-brown.

5 40 clayey streaks 20

10 50 Sand, medium, brown. clayey; gravel. fine 26

15 65 Bedroc k 27

1 06
4 70 9N-25W-Haddl. Erick test-hole 8.

5 75 Sand, fine, brown a a
5 80 Clay 8 16

Sand, finei clay :5treaks 47 63

5 85 Sand. medium~ grave I 2 65

5 90 Bedroc:k
5 95

10 105 9N-2 SW-8ddd \. Erick test-hole 7.

5 110
Sand, fine~ brown 8 8

17 127 Clay 8 16

23 \50 Sand, fine; clay .::treaks 54 70
Sa.nd. medium: gra.vel 2 72
.8edroc:k

6 6 QN-25W-l1cccL 30 feet east arid 20 feet
4 10 north of S~ cor. sec. 11. Altitudes:

24 34 land su::face, lr 9S9 ; bedrock, 1,869.

5 40
8 48 Sand. coarse. brown 5 5

7 55 SaTld, medirnn, clayey, brown 19 24

7 62 Clay, reddish-bro'i.m 9 sandy 6 30
Sand.. coarse, r p.dd ish-brown, silty and clayey 10 40
Sand. <.oarse, bTeJ'iriil 5 45
Sand. coarse, roHddish-brown , clayey 5 50
Sand, <.oarse ~ ["cd~i sh-browll is 65
Sand. medium, reddish-brown; clay, gray. sandy 5 70
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Appendix C

Depth
Thick-

Description ness Depth

9N-25W-llcccl. --Continued.

Clay, red and gray, sandy
Sand, coarse, brown
Sand, medium, brown; clay, gray, sandy
Sand, coarse, brown; clay, reddish-brown,
Clay, reddish-brown, sandy; caliche
Sand, medium, brown; clay. reddish-brown;
Gravel, medium; sand, aediu.
Gravel. medium; clay, reddish-brown, sandy
Bedrock

9N-25W-17add2. Erick test-hole 6.

Sand
Sand, fine; clay

9N-25W-17dddl. Erick test-hole 5.

7
8
5

sandy 5
5

caliche 5
5

10
8

19
56

77
85
90
95

100
105
110
120
128

19
75

9N-25W-26bbb1. 60 feet east and 10 feet south
of NW cor. sec. 26. Altitudes: land
surface, 2,009; bedrock, 1,954.

Sand, aedi UII., brown 13
Sand, aedium, Clayey, brO'fiill 7
Clay, broiroJI, sandy 5
Sand, aedilDR. brO'r"tl 5
Sand, medium, clayey. brown 5
Sand, mediUIB., bro\'oJI 5
Sand • .edit_. brown, clayey; clay, reddish-

brown, sandy streaks 10
Sand, mediua, browni clay, brown 3
Gravel 1
Sand, medilD. brown; clay, brown 1
Bedrock 15

9N-25W-29addL Erick test-hole 2.

13
20
25
30
35
40

SO
53
54
55
70

Sand, fine. brown 10
Sand, fine; clay streaks 65
Clay; sand, red 5

9N-25W-18dddl. 100 feet west and 15 feet north
of SE cor. sec. 18. Altitudes: land
surface, 1,999; bedrock, 1.947.

Sand, medium 2
Sand, medium; clay, reddish-brown and gray 3
Clay, greenish-gray, sandy; caliche 5
Clay, reddish-brown, sandy; caliche 5
Sand, medium, brown, clayey; clay, sandy,

gray; caliche 5
Sand, coarse; gravel, fine 8
Clay, reddish-brown and gray, sandy; caliche 7
Sand, coarse~ gravel, fine; clay, reddish-

brown; caliche 5
Sand, gray, clayey, fine; clay, reddish-brown;

caliche 5
Sand, coarse; gravel, fine 5
Gravel, medium 2
Bedrock 8

9N-25W-20addl. Erick test-hole 4.

10
75
80

2
5

10
15

20
28
35

40

45
50
52
60

Sand, fine, brown
Clay, sandy, red
Bedrock

9N-25W-29dddL SE cor. Erick test-hole 1.

Sand. fine, br~il

Clay, sandy
Sand, fine. tan
Clay, red, sandy
Clay, red; "gyp" rock
Clay, red

9N-2SW-33adal. 0.3 mile south and 12 feet
west of NE cor. sec. 33, 65 feet south
of U.S. Higmoay 66. Altitudes: land
surface, 2,022; bedrock, 1,957.

Clay. brown, sandy
Sand, medium; clay, reddish-brown, sandy
Clay, reddish-brown. sandy
Clay. reddish-brO\lrIl and gray, sandy; caliche
Clay, reddish-br01lwn, sandy; caliche
Be~ock

15
33

8
8
4

13
6

10

5
5
5

20
30

2

15
48

8
16
20
33
39
49

5
10
15
35
65
67

Sand, fine, brO\lil1
Sand, fine; clay streaks

9N-25W-20dddl. Erick test-hole 3.

Sand, fine, brown
Sand, fine; clay streaks
Bedrock

5
65

5
64

5
70

6
70

9N-26W-6abb1. 0.1 mile south and 15 feet east
of NW cor. HE! sec. 6. Altitudes: land
surface, 2,040; bedrock, 2,019.

Sand, medium clayey; gravel, fine; caliche
Sand, medium, reddish-brown, clayey; gravel,

fine
Sand, coarse, reddish-bro....-n; gravel fine;

clay, reddish-brown and gray
Bedrock

11
4

10

21
25

9N-25W-2laaal. 50 feet south and 20 feet west
of HE cor. sec. 21. Altitude: land
surface, 2036.

Sand, . medium, brown, silty 15
Sand, coarse, brown; clay, reddish-brown, sandy 20
Sand, coarse, brown 10
Clay, reddish-bro'ft"tl, sandy 5
Sand, medium, bro\loil and gray 10
Sand, medium, bro,-""11; clay, reddish-brCJ\o.il, sandy 10
Sand, medium, brown 35
SandJ medium, brownj gravel streaksj clay, gray 5
Sand, coarse J brown; gravel streaks 10
Sand. coarse, brown; gravel streaks 30
Sand, coarse, brown; clay streaks, sandy,

reddish-brown 5
Clay, red, sandy; gravel; caliche 5
Sand, coarse; gravel; clay, red, sandy; caliche 10
Sand, coarse, brown; gravel, fine 25

9N-25W'-24bbbL 60 feet east and 15 feet south
of NW cor. sec. 24. Altitudes: land
surface, 1,974; bedrock, 1,926.

Sand, medium. reddish-brown, silty and clayey 10
Sand, medium, brown 5
Sand, medium, brown, clayey 5
Sand, medium, brOl/lr"D 5
Sand, coarse, clayey, brO\fril; gravel, fine 15
Sand, coarse, brown 8
Be~~k 6

15
35
45
50
60
70

105
110
120
ISO

155
160
170
195

10
15
20
25
40
48
54

29

9N-26W-7abbL 280 feet south and 10 feet east
of NW cor. HE! sec. 7. Altitudes: land
surface. 2,070; bedrock, 1,918.

Sand, medium; gravel, fine; caliche
Sand, fine, brown, clayey
Sand, lIledium, brO'ftil; grave 1-, fine
Sand, meaium, brO'rin; clay, brown and gray;

gravel, fine
Sand, medium; clay, gray
Sand, coarse, brown
Sand, coarse, brown; gravel, fine
Sand: coarse, brown
Gravel, mediUlB.; sand,. coarse. bro...-n
Gravel, medium; sand, coarse; clay,

reddish-brown
Gravel, coarse; sand, coarse
Clay, reddish-bro,-,-n. sandy
Sand, medium; gravel, fine; clay, reddish-

br,""n
Sand, coarse; gravel
Sand, coarse
Clay, reddish-brown, sandy; caliche
Sand, coarse~ clay, reddish-brO\rr"tl
Sand, coarse; gravel streaks
Sand, coarse; clay, reddish-brown, sandy;

caliche
Sand, coarse; gravel, fine
Bedrock

5
15

5

5
5
5

10
5

15

5
7
8

5
5
8
2
8

19

3
12

8

5
20
25

30
35
40
:50
55
70

75
82
90

95
100
108
110
118
137

140
152
160



Appendix C
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Thick- ~ick-

_ .,_ ., ,_ ,_. pe.c>c r :.!iP::t:.:i:::o:::n'---_,---,-=--=- n::e:.:s:.:s=-_:.:D:.:<p~t:.:h':-'--I ~~scr ipt iQ~_ _ __. , n_e_S_S__D_e_p~t_h_

9N-26W-8aaal. 130 feet north and 10 fe~t 9N-26J-lJ-18aaa1. 0,1 mile south and 10 feet
~-.south----;rN.E. cor. sec. 8. Altttudes: -------westOf-NE' Cui. GC"C. 18. Altitudes:

land surface. 2.009; hedrac k, 1~ 922. la.nd surface, 2,083; bedroc k ~ 2, DOL

Sand, mediUIU. dark: brown
Sand. medium; clay, reddisb-broWfL, sandy
Clay, t'eddish-broWII; sanL1, coarse
Clay, reddish-brown, sandy; gravel, fine
Sand, t':oarse; gravel. f"ine
Clay~ reddish-broWIl, sandn grave-l, fine
Sand. mediulIl
Gravel, medium~ sand. coarse
Clay, reddish-brown, sandy; c.:l.-1C::iI,t"ccu;<;
Clay, light-graYt :;andy: ca,lca.r:eous
f:lay, redL1ish-brown and light-gray; sand.

coatse; calcareous: grave1~ fine
Grave-I, m.edium: sand. coarse
Bedrock

QN-26W-9cccl. 95 feet north and 15 feet ea.s.t
of SW cot'. sec. 9. Altitude5~ land
sUt'fac.~, 2.042; bedi'ock, 1,907"

10 10 Sam!. l'Il.ed ium si 1ty and clayey t br-own
5 15 Cla..Yt brown ~ sana, DK'dium, brown

15 30 Sand, coarse. brown
10 40 Clay t brown, sandy

.'5 45 Sand ~ coarse, hrown
5 50 Sand, lll:('d i urn? clay, gray

10 60 sand, coarsE' 1 brown
~ 68 Sandt medium clayey, brown

.2 70 Sal1d. mcd j tim, brown.
5 7S Sand, medium, silty, clayey, bro',':n

Sand, medi UIlI, brown
10 85 Sand, mediu:Tl~ clayey, brown

2 A7 Si3.nd. med iUfIl , brown
1 88 Clay~ red, sandy: ca.liche

Bedt'ot::k

9N-26W-21addL 525 .(eet n-orth and l.5 feet we~t

of Sli COr. NEt sec~ 21. Altitudes; land
sutface~ 2,054~ be-dt"ock, 2037,

5 5
5 10
2 12
5 17
3 20
5 25
5 30
5 35
5 40
5 45
5~0

5 55
10 05

2 67

Sand. medium 15
Clay, reddish-brown, sandy 15
Sand, reddish-brown, ro.edium, clayey 10
Sand, filed ilWl, re:('I(Hsh-brown 17
Clay, reddish-brown, sandy; gravel ~t:reak I
Sand~ coarse~ reddish-brown 2
Sand. coarse, reddish-brov.n" c]ay t grecnish-

gray, sandy; gravel 5
Sand, coarse: gravel 5
Sand. coarse ~ brown 20
Sand I coarse; cia '/. brown, sandy 5
Sand J coar.'5~ i gravel, fine 5
-Sa.nd. medium 8
Sand, coarse; g.l"avel streaks 2
Sand, coarse: claY7 reddish-brown 5
Sand~ coa.rse 5
Sand, coarse. gravel, fIne: c lay, reddish-brown 5
Sand, -<':(J.ar~e'i gra.vel, fine 10
Bedt:'Q.ck 5

gN-26"rJ-IOdddL 50 feet west ana ?O feet narth
of SE cor. sec. lO. Altitudes: land
surface. 2,01'1 'i bedrock. 1.996.

Sand, mcdhJITl. bro",:n, :;iilty. clayey 5
Sand, fin!:". gray; gt'avel, fine 5
Sand, t..:oarse; clay. rectdi~h-hrown" gr::il.vel 5
Sana p !l1C'diul'rI. 3
Redr()ck 2

Q-N-26W-15bbbl. 40 feet east and 15 feet south
-----;;r~ sec. 15. Altitudes. la.nri

surface. 2,040, bedrock, 1.955.

!;>and, mediUfll., bro '!1 13
Clay, reddish-bro n and light-gray, !;andy 2
Clay, tan and. gl;ay. sandy 5
Clay, rt':'dnish-brown. sandy; sand~ fine 5
Sand, lIIediul1I, brcwn 5
Sand, mediulTI~ brOWllj gra.vel, :fine: calca~eous 5
Sand., £ine: gravel~ fine 5
Sand, medilWl; gr:ave1, fine .. caliche 5
Sand. cOllt"se. brown 2.0
Sand, coars;e; gravel, fine; clay. reddish-

'brO-ilin, sanoYi calcareous 5
Sand, CQarse, brown anc1 gray: gravel strea.k j

c la.y, reddish-brawn 5
Gravel, fine i sandt coarse .'5
Sand, coarse; g-ravel 5
Bedrock 6

9N-26'i1-l6c.ccl. 60 feet not"th and 15 feet east
Cot' S~'i cor. sec. 16. Altitudes: lan{1.
sur-facet 2,090; bedrock, 2,054.

Sand, r:-eddi~h-browJI. medium, clayey 5
Sand, reddish -br 6Wl1:, Ult."r;1 i um 5
Sand J reddil".h-br'OY:n. coarse, clayey S
Sand, brown, coarse 17
Clay, reddish-brD...."1l, sandy: caliche: 4
Bedrock 4

15
30
10
57
58
60

65
70
90
95

100
108
no
115
120
125
135
140

5
10
15
18
20

13
15
20
25
30
35
40
45
65

70

75
80
85
91

5
10
15
32
36
40

30

Sarid 1 mediUIr'l, brOWfJ
Clay, r-cd, sandy
f:1ay I red, sandy; caliche 5
Sand, coarse. brown; caliche 7
Bedruck 3

9N-26W-24bbbl. 30 feet east and 20 feEt
~south of N'"i'J cO['. 5~C. 24. Altitudes~

land sur:-fac(:t 2,033: bedrOCk, ] ,928.

Clay, I'eddi.sh-bra""n~ sandy
Sand~ l11f'dium~ brown, r.layfty; ca.liche .5-
Sand, c oar:;e. brown 3
Caly, reddish-bro1,o.'n t sandy~ ca.liche 2
Clay, reddish-browll, .sandy 10
Sand, cnar.s~. Oi'm..-n 7
Clay, gray, siindy 1
Sand, coarset brown 2
Sand, cOilrse, brown~ gravel. fine 5
Sand, coarse~ br:O\','1l~ gravel, fine; ;::1ay;

sandy, rectdish-btQ.wn 10
Sand, coarse. bro\o,l1; gravel. fine to
Sand, coarse. brC'lwn~ clay, r~ddi:;h-hrown :;
Grilv~l, fl'\edium 30
Clay, rent sandy ~ ca.liche 10
Bedrock 5

9N-26W-26uchH" 60 feet nOrth and l? (eet we..st
--';f"-SE-'~o'r--:- Ge:::, 26. AltiturtPf;: l.'ind

su-rface, 2,001; bedrock, 1,970.

Sand, medlum t br o",,'n 4
Clay, reddish-bl"o....'l1: sand. mediulTI 6
Sand. medi UTll t brown 4
Clay, g'('"ily, sandy 1
Clay. brown and gray, sandy 5
Clay, red, .sandy; gravel, fin~j ca1ichoe 5
Gravel. rnediulll~ c.lay, riPon.; c.a.liche 5
Clay, reddi::'h-br-own and graYt sandy: caliche 1
Aedrock 1

9N-26W-26bbbl. 125 fe~t south and 10 flO:et
-ea~o7·NW c:or:. sec. 26. Altituc.1t'6~

land surface, 2,073; bedrock, 2,024,

Sann, coar,<;l?, dark brcrwn 5
Saoo, coarse, reddish-brown, clayey 15
sand t coarse, brown 10
Clay, reddlsh-b[own, sandy 16
Clay, t'eddi.sh-bro","il t sandy; caliche 3
BedroC"_k 1

9N-26W-2BbbbL 6S feet east .and 18 feet south
-Oit;f.i---::or:- sec. 28. Altitudes: land

surface. 2.111; bed:rock, 2,076,

Sand. iine, reddish-brown. clayey
Clay, dark gray and r~ddish-brown. sandy.

calc.areOlJs 6
Clayp reddish-brown, sandy 4
ClaYt tan. sandy; catich"e 15
Clay. red. sandy, caliche 5
Bedrock

3
5

10
17
20

5
10
13

15
25
32
33
35
40

50
60

~5

Q5
105
110

4
In
14
15
20
25
30
31
32

5
20
30
46
49
SO

11
15
30
35
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OKLAHOMA WATER RESOURCES BOARD
u.s, tlr~ARTMENT OF THE INTERIOR
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US. DEPARTMENT Of TI-lE IIIITERIOR OKLAHOMA WATER RESOURCES BOARD
BULLETIN 25 PLATE ~
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