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CHAPTER I
INTRODUCTION

The conflict between man and his environment has prevailed through
the ages. Where man has constructed structures without an appreciation
for the physical environment of the site, failures often occurred. Some
men have spent a lifetime studying the physical environment and the way
it reacts to stresses applied by man. Although many relationships
remain to be studied, the science has progressed far enough to be of
practical use. It is unfortunate that the average citizen and
particularly those in decision making positions are not aware of this
valuable tool. Those involved in the study of the earth's environment
may be guilty of keeping the secret. Whatever the reason may be for
this lack of public awareness, many are presently trying to correct the
situation.

This thesis attempts to reach a small segment of people, the
decision makers, planners, land developers, and citizens of Stillwater,
Oklahoma. Each and every one use the soil in some way. Some farm the
soil, others build homes and businesses on it, and most drive automobiles
over it. Just as some soils grow plants better than other soils, some
soils support buildings and other urban uses better than others.

The study supplies information concerning the capabilities and
limitations of Stillwater soils. Application of this knowledge in the

development of Stillwater by public and private concerns will result



in better land use. The product of better land use saves citizens
trouble and money. The cost of repairing cracked walls in a building
or the cost of mainteﬁance on city streets are far more than the

cost of doing the job right the first time. Part of that job is to
choose the most suitable soils for each use and be aware of the soil

conditions present.



CHAPTER II
REVIEW OF LITERATURE
Soil and Soil Forming Factors

Soil is a natural body on the surface of the earth which has
evolved from the factors of soil formation. There are five soil
forming factors: parent material, climate, living organisms, relief,

and time.

Parent Material

Soil is the product of physical and chemical weathering of rocks
and unconsolidated geologic material. Rock types vary in their
petrology, mineral composition, and grain size, which directly
influence their weathering rate.

Variability in the weathering of parent material accounts for the
generation of many soil types. The same rock, holding the other soil
forming factors constant, develops the same soil; and by varying one or
more of the other forming factors a given rock type results in a

different soil.
Relief

Relief implies relative elevation and is defined as the elevations

or inequalities of a land surface considered collectively (19). The



shape, gradient, length, and exposure control the effects of moisture

and temperature on soil development.

Climate

Climate affects soil development directly and indirectly. The
factors of temperature and moisture control weathering, leaching, and
other soil forming processes. Climate also determines the fauna and
flora found in a given area which in turn affect soil development.

Stillwater's climate is subhumid. (See Table I).

Living Organisms

As the parent material gradually weathers by physical and chemical
processes, plants begin to grow. Decayed plants and animal residues
are mixed with the mineral fraction of the sdil. The decayed organic
matter imparts color, promotes good structure, and helps stabilize the
soil.

The soils of Stillwater were developed under the influence of
grasses, for the most part. Some areas on sandy soiled uplands were
formed under a forest type vegetation. Today, forested belts occur
along the streams, and small patches of trees cover some of the upland
sandy soils. Most of the land in Stillwater is treeless; grasslands,

either used for pasture or cleared for cultivation.
Time

Time is necessary for the development of soil from parent material.
The longer the time allowed for soil forming processes, the more

developed a soil will be. Young soils will show little or no



MEAN AVERAGE TEMPERATURE AND PRECIPITATION

TABLE I

OF PAYNE COUNTY OKLAHOMA

Temp.** ppt.* Temp. ppt. Temp. PPLt. Temp. PPEt.
January February March April
38.1 1.66 42.6 1.5 50.1 2.19 60.8 3.18
May June July August
68.3 4.82 77.9 4.40 82.7 3.29 82.4 3.27
September October November December
74.1 3.68 63.7 2.80 49.1 1.89 40.6 1.33
Annual
Temp. ppt.

60.9 34.1

*ppt. (inches)

**Temp. (OF)



horizonation. A moderate length of time for soil development usually
has weak fo good horizonation and old soils show strong horizonation.
In Stillwater the young soils.occur in the flood plains of streamé
and on steeply sloping areas, the mature soils on alluvial terraces
adjacent to the larger streams; and the well developed soils on the

level to gently sloping upland areas.
Soil Profiles and Soil Survey

The study of soil characteristics is called soil morphology. The
soil morphologist studies soils in the field and in the lab. He
studies the characteristics of color, texture, structure, and consistence
in the field which enable him to detect horizonation in the soil
" profile. A soil profile is a two dimensional vertical exposure of
soil that includes all the layers that have been pedogenically altered
during soil formation. Sampling each layer or horizon of é soil profile
and bringiﬁg them intq the laboratory, the soil morphologist performs
standard chemical, physical, and mineralogical tests. The tesﬁ data
and field descriptions are cbmbined to classify and define a soil. The
soil data and degcriptions represent the basic elements in the soil
survey. Soil survey is the systematic examination, description,
classification, and mapping of soils in an area (18). Thevbasic unit
used to map soii contains one particular soil type, with inclusions of
other soil types, too small to map separately. Another mapping unit is
the soil complex. The soil complex consists of two or more soil types
which occur together in such a way that they cannot be separated and
mapped independently.

Once the soil descriptions and the laboratory data are completed,



and the detailed soils map prepared; soil interpretations are made.
Soil Interpretations

Soil science has the distinction of being a branch of science
that has been able to maintain its sense of application throughout
its growth. The problem of soil conservation, and the need for food
production are two factors which initially called for the study of
soils. Today in a world of increased population and tremendous urban
growth these two factors still prevail. In fact the growth of
society demanded that soil science study the problems associated withb
non;agricultural uses. The problems primarily deal with urban
expansion and recreation in relation to soil.

Until relatively recent times, soil scientists in the United
States studied, mapped, and classified soils with the goal to improve
agricultural production. Physical, chemical, and mineralogical
propérties were correlated with production yields and management
practices to determine the soil factors important for good crop yields.

When urban groﬁth exploded and many soil related problems resulted,
planners began to realize the need for soil information. The soil
scientist was called on for answers which he often times was unable
to give. This was the onset of a new challenge for soil science. When
engineering characteristics of soil such as shrink-swell, liquid limit,
and placticity index were compared with the physical, chemical and
mineralogical characteristics, strong correlations were found. The
Soil Conservation Service developed a guide for interpreting soils for
engineering use (16). This guide combines information typically'

collected by the soil scientist with data from several soil engineering



tests, and assigns a limitation rating for many specific engineering
uses. The engineering interpretations include soil limitations
associated with: |

1) Septic tank absorption fields

2) Sewage lagoons

3) Shallow excavations

4) Dwellings with basements

5) Dwellings without basements

6) Sanitary landfills

7) Local roads and streets

8) Road fill sources

9) Sand and gravel sources

10) Topsoil sources

The system developed by the Soil Conservation Service is used in

the more recently published county soil survey reports. Soils typical
of a county are rated for engineering considerations. These surveys
are particularly useful for county planning and can be adapted for city,
subdivision, and even individual planning. Examples of cities and
regional planning commissions successfully incorporating soils
information into their overall plan are numerous (1,9,13,15,22). One
of the most vivid and well documented examples is Fairfax County,
Virginia (15,22). Around 1950, Fairfax County, which lies just outside
Washington, D.C., began undergoing rapid development. After many soil
related problems resulted, the county hired a full time soil scientist.
His job was to study and map the soils of the County and to act as a
consultant in soil related problems. The soil scientist is credited

with many valuable contributions. He established the soil suitability



for many uses in cooperation with the health department, and the
‘highway department. He evaluated several tracts of land as pbssible
sites for new schools before the land was purchased. The soil
scientist determined the areas presently subject to flooding, and
those which would probably be susceptable in the future as a result
of increased runoff. The combination of problems avoided and money
saved by the people of Fairfax County amply justifies the role of

the soil scientist in urban planning.
Agricultural Interpretations

The agricultural interpretations are divided into a general
classification as to the suitability of land for agriéultural use,
and more detailed schemes where yields are predicted for specific crops,

A

and soils classified as range sites.

Capability Groups of Soils

Capability classification is the grouping of soils to show, in a
general way, their suitability for most kinds of farming. It is a
practical classification based on limitations of the soils, the risk
of damage when they are used, and the way they respond to treatment.
The soils are classified according to degree and kind of permanent
limitations, but without landforming that would change the slopes,
depth, or other characteristics of the soils: and without consideration
of possible major reclamation projects.

In the capability system, all kinds of soils are grouped at two
levels, the capability class, and subclass. These are discussed in

the following paragraphs.
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Capability classes, the broadest grouping, are designated by

Roman numerals I through VIII. As the numerals increase, they indicate

progressively greater limitations and narrower choices for practical

use. The classes are defined as follows:

Class

Class

Class

Class

Class

Class.

Class

Class

I.

IT1.

III,

Iv.

VI.

VII.

VIII.

Soils have few limitations that restrict their use.
Soils have some limitations that reduce the choice
of plants or require moderate comnservation practices.
Soils have severe limitations that reduce the
choice of plants, require special consefvation
practices, or both.

Soils have very severe limitations that restrict
the choice of plants, require very careful management,
or both.

Soils subject to little or no erosion bgp other
limitations, impractical to remove, that limit
their use largely to pasture, range, woodland,

or wildlife food and cover.

Soils have severe limitations that make them
generally unsuited to cultivation and limit

their use largely to pasture or range, woodland,

or wildlife food and cover.

Soils have very severe limitations that make

them unsuited to cultivation and that restrict
their use largely to grazing, woodland, or wild-
life.

Soils and landforms have limitations that preclude

their use for commercial plant production and
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restrict their use of recreation, Wildlife,
and watersupply, or to aesthetic purpéses.
Capability Subclésses are soil groups within one class; they
are designated by adding a small letter, e, or w, s, or c, to the class
numeral, for example, IIe. The letter e shows the main limitation
is risk of erosion unless close~growing plant cover is maintained;
w shows that water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly corrected by
artificial drainage); s shows that the soil is limited mainly because
it is shallow, droughty, or stony; and'E_used in only some parts of
the United States, shows that the chief limitation is climate that
is too cold or too dry. ;
In class I there are no subclasses, because the soils have few
1im§§ations. Class V can contain, at the most, only subclasses
indicated by w, s, and c, because the soils in it af; subject to
little or no erosion, though they have other limitations that restrict

their use largely to pasture, range, woodland, wildlife, or recreation

(2,17).

Predicted Yields

The system shows predicted long-term average yields of important
crops and of tame pasture. The crops are Wheaf, grain sorghum, and
alfalfa. Yields are given for soils under improved management. The
predictioné are averages for a period long enough to include both
dry and wet years. When the moisture supply is favorable, yields are
generally higher than those predicted. They are lower when moiéture

is unfavorable. Crop failures are also included when the average
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yields are estimated.
Yields are predicted for farms using improved management
practices including:
1) proper rates of seeding, timely dates for planting,
and efficient methods of harvesting
2) sufficient control of weeds, insects, and diseases
3) use of terraces and contour farming where needed
4) applications of lime and fertilizers in amounts
indicated by soil tests
5) use of adapted improved varieties of crops
6) use of cover crops on sandy soils that tend to blow
7) installation of surface drains where needed
8) management of crop residue and tillage so as to control
erosion, maintain soil structure, increase infiltration

A

.of water, and assist the emergence of seedlings (2).

Range Sites

A range site is a distinctive kind of rangeland that is sufficient-
ly uniform in climate, soil, and elevation to produce a particular
kind of climax vegetation. The soils on any one range site produce
the same climax vegetation. Climax vegetation is the combination of
plants that originally grew on the site. It is generally the most
productive vegetation for the site, and it will maintain itself under
conditions similar to those that existed before the site was cultivated
or heavily grazed.

Livestock seek out the more palatable and nutritious grasses,

and under heavy grazing, these choice plants, or decreasers, are
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weakened and gradually eliminated. The choice plants are replaced by
less palatable plants, or increasers. With heavy grazing continued
these increasers are weakened and the site becomes occupied by less
desirable graéses and weeds, which are invaders.

Four classes of range condition are recognized; excellent,
good, fair, and poor. Excellent range is when 76 to 100 percent of
the plant cover consists of original vegetation. Good condition
range has 51 to 75 percent; fair condition range is with 26 to 50
percent; and poor condition is 25 or less percent in original vegetation.

The study area has ten types of range sites, which are grouped
according to their ability to produce similar kinds and amounts of
climax vegetation. The description of the range sitevincludes:

1) important soil characteristics

2) names of the principal plants &

3) estimated total annual yield of herbage on a site

which is in excellent condition when moisture

conditions are favorable and unfavorable (2).
Non Agricultural Interpretations

The soil scientist approaches non-agricultural interpretations
from two angles. As the number of such uses is large and variable,
soil scientists often find themselves unqualified to make an inter-
pretation. Although the soil scientist possesses the most information
about the soil, some decisions in land use require the knowledge of
other professionals. The soil scientist supplies his soils information
in tables. The tables include data on important soil properties such

as; depth to bedrock, depth to water table, engineering soil
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classification values, liquid limit, plasticity index, permeability,
and shrink-swell potential. .

Many soil interpretations associated with urban growth are within
the capabilities of the soil scientist. Soil interpretations for liquid
waste disposal systems, building homes, schools, parks, roads, and other
needs involved with a clean, safe, and aesthetic environment for man
to live in can be made. The Soil Conservation Service rates soils as
having slight, moderate, and severe limitations for specific uses (16).
Other states developed similar guidelines based on the limitations
concept which apply specifically to their soil conditions (7,22).

Johnson and Bartelli introduced the concept of soil potential
(8). They define soil potential as the ability of a soil to produce,
yield, or support a given structure or activity at a co;t expressed
in economic, social, and environmental units of value. McCormack

-
points out that the outlook for continuing success in urban planning
in the long run is much greater when the éffort is centered around
the positive objective of maximizing the productivity of the land
rather than around the objective of avoiding problems (11). McCormack
shows that people often erroneously equate severe limitations with
poor soil potential using the soil suitability for building foundations
in New Orleans as an example. All soils in New Orleans have severe
limitations for building foundations, but special designs make some
soils more suitable for use than others. Another city might have
slight soil limitations for building foundations. It is important
for this city to develop a ranking of soil potentials for buildings.

Depending on local objectives, some of the soils might be considered

poorly suited for building because they may be prime agricultural
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land, because they may not be permeable enough for septic tank filter
fields, or because they are ideal wildlife habitats. Local objectives
must be agreed upon before soil potential values can be assigned,

and the soil potential cannot be separated from local objectives if it

is to be useful (11).



CHAPTER III
METHODS AND MATERTIALS

The detailed soils map (scale: 4" = 1 mile) of Sections 9, 16, 21,
and 28; T. 19 N.; R. 2 E., a four mile strip of land west of Stillwater
served as the base map. Descriptions of the soil mapping units are
located in Chapter IV. The descriptions represent the soils in the
Stillwater area, which the author wrote while mapping and field checking
various parts of the study area.

Physical and chemical soil data is preeented in Tables for
reference in Appendix C. The physical and chemical analyses were
performed at the Oklahoma State University Soil Morphology Laboratory
between 1968 and 1975. The data includes cation exchange capacity,
exchangeable cations, exchangeable hydrogen, exchangeable aluminum,

PH, percent organic matter, total phosphorous, and particle size
distribution.

Block diagrams show the relation between soil types, geologic
material, and topographic position. The diagrams represent relation-
ships found in the study area, and can be applied to the Stillwater
area.

Tables of engineering data‘: compiled by the Oklahoma Highway
Department are presented in Appendix B. The tables contain information
on sieve analysis, liquid 1limit, plasticity index, shrinkage limit,

shrinkage ratio, volumetric change, and AASHO rating, a soil

16
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classification used by highway engineers, for the major horizons
of each soil type.

A number of soil interpretations based mainly on the guidelines
of the Soil Conservation Service are evaluated for each mapping unit
and presented in Tables (16). Several of the interpretations
important in the urban development of a city like Stillwater are mapped
on transparent material. By overlying specific combinations of the
transparent interpretive maps and considering local planning,
objectivés, soil potentials are formulated. The environmental aspects,
the economic potential of various land uses, and the economic
feasibility of constructing woriing systems remain as the final ’
components 1n determining soil potentials (11). The soil potentials
described reflect the soil properties, pollution haéards,band relative
costs of overcoming the soil limitationms.

A

The economic value of soils fluctuate as demands for various
land use such as food production, industrial sites, and residences
change. The local planning objectives are not included. These last

two factors of soil potential are left for the Stillwater planners to

consider as Stillwater grows.



CHAPTER IV
DISCUSSION AND RESULTS

The city of.Stillwater lies in the center of Payne County, Oklahoma.
Stillwater serves as the County Seat and is the largest town in the
county. The city has grown in recent years and growth is predicted
to increase steadily in the future. Industries moving into Stillwater
and the expansion of Oklahoma State University are creating a ﬁousing
shortage in Stillwater. Housing developments are springing up around
Stillwater, particularly northeast and southwest of the city. Many of
the subdivisions have been developed without regard to the soil
conditions, but the home owner has beep introduced to them when septic
systems failed and foundations cracked. The lack of a recent soil
survey publication for Payne County, or the lack of understanding soils
by the general public may be to blame. The reason for past failures is
not the issue. What Stillwater will do in the future is. This paper
will try to shed some light.on the potential of Stillwater's soils for
better land use. When soils are used for what they are best suited,
the community receives the benefits. Economic and environmental
considerations combined with the soil properties result in a clean,
aesthetically pleasing and economically prosperous community.

The soil survey of Payne County is expected to be completed by
1978. The mapping of the county and particularly of Stillwater will be

completed much sooner. This thesis assigns interpretive values on

18
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Stillwater's soils for some important land uses, and provides a method

- which will Help planners, developers, and citizens use land wisely.

To accomplish these goals four sections of land were selected for study.
Sections 9, 16, 21, and 28 of T.l9N.; R.2E, located just west of
Stillwater, wére chosen because they contain most of the soilé common

to Stillwater and because some development has already occurred there.
The Oklahoma State University Agronomy Farm is located in parts 6f
sections 9, 16, and 21. Sections 21 and 28‘contain several subdivisions
including Quail Ridge, Meadow Park, Willow Park Estates, and Surrey

Hills Estates. See Figure 1 for location of the study area.
Geology

The geology of Stillwater is dominated by the Permian bedrock
composed of interbedded sandstones, siltstones, and claystones. The
sandstones and siltstones are ;ﬁn—continuous deposits. Geologic
evidence supports the ancient occurrence of stream channels associated
Qith a deltaic depositional environment. The sands deposited in the
swift moving river channels while the clays remained in suspension |
- until deposition in calmer waters. With the lowering of sea level
and the uplifting of the land, the Permian rocks have been exposed to
weathering for many years. More recent rivers fluctuated in size
responding to changes in climate, while continually cutting deeper
into the more ancient Permian bedrock. The downcutting 1eff deposits
of alluvium on areas topographically higher than present stream levels.
- These old alluvial deposits are called terraces. The flat areas

adjacent to stream channels, which are flooded during periods of high

water are known as floodplains or bottomlands. The floodplain .is
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Figure 1. Location of the Study Area.
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composed of recent alluvium deposited as the stream meanders back and

forth in its valley.
Soil Development

In all of the geologic deposits mentioned before, the soil
forming processes have established varying degrees of soil development.

The upland soils can be separated into two types on the basis of
slope. The nearly level to gently sloping uplands are deep soils with
strong horizonation. Time has allowed a senile soil profile to
develop. On the steeper sloping uplands, time has allowed for strong
soil development, but erosion has kept pace removing the weathered
material.b Shallow soils with weak horizonation result in this
situation. The influence of parent material contributes to the
understanding of upland soil development too. Sandstone iilmore
resiétant to weathering; therefore, sandy soils are developed on the
flat upland areas, while the more clayey soils are found on the gently
to steeper sloping hillsides.

Soils developed in terrace deposits of o0ld alluvium occur adjacent
to the larger streams in positions topographically higher than present
floodplains. These soils have mature soil profiles typical of a
moderately long period of time for soil development. Horizonation
is moderate to strong. The textures are typically loamy, but can be
finer or sandier with rounded sandstone pebbles found in some areas.

The floodplain soils have weak soil horizonation. Organic matter
accumulation in the surface horizon is the most apparent result of
the soil forming processes. Little time has elapsed which limits the

~ extent of soil development. The textures are quite variable as the soil
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is formed in recent alluvium containing stratification beiow the
reaches of pedologic processes. Extremes_from loamy sand nearest the
stream channels to clay in the low lying areas are found.

The more common upland soils are Stephenville, Darnell, and
Lucien which are sandy; Zaneis, and Chickasha which are loamy; and
Kirkland, Renfrow, Vernon, and Bethany which are clayey soils. The
dominant terrace soils are Norge, the clayey member, and Teller which
is loamy. The floodplain soils are represented by several textural
classes. The soils in order of decreasing clay content are the Miller
clay, the Port clay loam, the Port silt loam, and the Pulaski sandy
loam. Figures 2 and 3 ére block diagrams showing the relationships
between the dominant soils, the geologic materials, and topographic
position in Stillwater.

The reader will develop an ﬁnderstanding of Stillwatér's soils

and their location by relating the soil descriptions with the block

diagrams.
Soil Descriptions

The soil mapping units are described as they are found in the
study area. Following the descriptions of the mapping units is
Figure 4, the soils map, and the soil legend. The soils mép of
the study area will serve as the base map from which the interpretive

maps are drawn.

Bethany Silt Loam (6pA) 0 - 1%

The Bethany silt loam consists of deep, well drained, slowly

permeable soils on nearly level uplands.
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Figure 4. Detailed Soils Map.
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Map Symbol Field Name of Mapping Unit

3 . Miller clay, 0-17 slopes

4p Port clay loam, 0-17%

5pA : Kirkland silt loam, 0-17 slopes

5pB Kirkland silt loam, 1-3% slopes

5rB Renfrow silt loam, 1-3%

5rC Renfrow silt loam, 3-5% slopes

5rBC3 Renfrow-Kirkland complex, 2-6% slopes,
eroded

5rCDy4 Renfrow soil, 2-67 slopes, severely eroded

6rB Zaneis loam, 1-3% slopes

6rC Zaneis loam, 3-5% slopes

6rC3 . Zaneis loam, 3-5% slopes, eroded

6rCD4 Zanelis loam, 3-8% slopes, severely eroded

64B Zaneis-Slickspot complex, 1-3% slopes

6¢4C3 Zaneis-Slickspot complex 3-57 slopes,
eroded ;

6tB Chickasha loam, 1-3% slopes

6tC Chickasha loam, 3-5% slopes

6pA Bethany silt loam, 0-1% slopes

6nB ' Norge loam, 1-37 slopes

6nC Norge loam, 3-57 slopes

6nD3 Norge loam, 5-8% slopes, eroded

7C Teller loam, 3-5% slopes '

7BC3 Teller loam, 1-57 slopes, eroded

70C Stephenville sandy loam, 3-5% slopes

9p - Port silt loam, 0-1% slopes

90A Pulaski sandy loam, 0-17 slopes

17¢C Vernon clay loam, 3-57% slopes

17DE Vernon clay loam, 5-127 slopes

20C , Vernon-Lucien complex, 3-57 slopes

20DE Vernon-Lucien complex, 5-12% slopes

20tBD Stephenville-Darnell complex, 1-8% slopes

25 Darnell-Rock Outcrop complex, 8-307% slopes

28 Rough Broken land

31 Breaks—alluvial land complex

33p » Broken alluvial land

Soil Legend

Soil Boundaries

|

Improved Roads

------- Unimproved Roads

Intermittent Streams

Map area bounded by road

N~ Perennial Streams
N T

Map area not bounded by read
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The Bethany is geographically associated with Norge, and Kirkland
soils. The Norge soil is redder than the Bethany. The Kirkland has an
abrupt change in texture from a silt loam in the A horizon to a clay
in the B horizon. The Bethany has a more gradual increasé in clay
with depth going from a silt loam in the A to a silty clay loam which
grades into a clay texture at depﬁh.

The typical pedon of Bethany silt loam from an area of Bethany
silt loam 0 to 1 percent is located 1815 feet east and 2475 ft north
of the southeast corner of Sec. 16; T.19N.; R.2E; Payne County, Oklahoma.

Ap - 0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam;
weak, fine, granular structure; friable moist; smooth clear boundary. -

Al12 -8 - 14 inches; very dark grayish brown (10YR 3/2) silt loam;
moderate, medium granular; friable moist; smooth clear boundary.

Bl - 14 to 19 inches; very dark grayish brown (10YR 3/2) silty
clay loam; moderate, medium, subangular blocky; firm moist; smooth
clear boundary.

~B21t - 19 to 28 inches; very dark grayish brown ?IOYR 3/2) clay;
strong, medium, blocky structure; very firm moist; gradual boundary.

B22t - 28 to 40 inches; very dark grayish brown (10YR 3/2) clay;
strong, medium blocky; very firm moist, gray and red mottles; common
fine black concretions; smooth gradual boundary.

B3 - 50 to 55 inches; brown (1l0YR 4/3) clay loam; moderate, medium
" blocky; very firm moist; mottles; many, fine, white calcium carbonate
concretions; many, fine, black iron and manganese concretions; gradual
boundary.

C - 55 to 65 inches; brown (10YR 4/6) clay loam; massive; very
firm moist; many coarse reddish brown mottles; calcareous. .

The A horizons are silt loams in most places but can be loam.
The subsoil is either silty clay loam, clay loam, or clay. All horizoms

are.dark brown or dark grayish brown in hues of 10YR and 7.5YR.
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Broken Alluvial Land (33p)

This is a miscellaneous mapping unit consisting of land associated
with the creeks and streams around Stillwater. The soils resemble the
adjoining mapping units of the area such as Pulaski, Port silt loam,
and Port Clay loam. The unit includes the streams and the immediately
adjoining deep loamy soils. The stream banks slope very strongly with
cliffs being common.

Natural vegatation consists of floodplain forest composed of cotton-
wood, elm, hickory, pecan, and oaks with an understory of shrubs and
tall grasses. This land provides an excellent wildlife habitat and
and serves to stabilize the stream banks preventing gullying and erosion

of the arable floodplain soils.

Breaks - Alluvial Land Complex (31)

s

This mapping unit consists of small nonarable valleys cut into
the upland soils at the upper reaches of intermittent streams. The
soil material varies with the material which it is draining. The slope
varies from Q0 - 12 percent and the erosion rate is quite high. Most
areas are covered with short and mixed grasses limiting the land use

to pasture.

Chickasha Loam (6tB) 1 - 3%, (6tC) 3 - 5%

These two mapping units are deep, well drained, moderately
permeable soils. They are formed on gently sloping ridge tops of
sandstone.

The Chickasha loam is found associated with Kirkland, Renfrow,
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Vernon-Lucien and Zaneis soils. The Chickasha loam is less clayey
than either the Kirkland or the Renfrow, and is deeper than the
Lucien-Vernon soils. The Zaneis is similar in profile characteristics
but is redder than the Chickasha.

The typical pedon of Chickasha loam from an area of Chickasha
loam 3 to 5 percent is located 660 ft east and 600 ft. north of the
southwest corner of the SE% of Sec. 9; T.19N.; R.2E.; Payne County,
Oklahoma.

Ap - 0 to 9 inches; very dark brown (7.5YR 2/3) loam; weak, fine,
granular structure; friable moist; smooth abrupt boundary.

Bl - 9 to 20 inches; dark brown (7.5YR 3/3) loam; weak, fine,
subangular blocky; friable moist, smooth clear boundary.

B21lt - 20 to 28 inches; dark brown (7.5YR 3/4) clay loam, moderate,
fine, subangular blocky; firm moist; smooth gradual boundary.

B22t - 28 to 39 inches; reddish brown (5YR 4/6) clay loam; moderate,
medium, subangular blocky; firm moist; smooth gradual boundary.

W

B3 - 29 to 54 inches; bright reddish brown (5YR 5/8) clay loam;
weak, coarse, subangular blocky; moist firm; smooth gradual boundary.

C - 54 to 62 inches; dark reddish brown hard sandstone.

The A horizon is usually loam but may be sandy loam in some areas.
The color is clay loam and sometimes sandybclay loam. The color may
vary from 10YR to 5YR. The C horizon consists of slightly weathered

and unaltered sandstone.

Darnell Sandy Loam (20tBD) 1 - 8%, (25c) 8 - 30%

The Darnell sandy loam is a shallow, somewhat excessively drained
soil with moderately rapid permeability. This soil occurs on gently
to strongly sloping areas on rough uplands. In the Stillwater area

Darnell soils are mapped only as complexes, with the Stephenville
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(20tBD) and sandstone rock outcrops (25c).
The Darnell is found in association with Stephenville soils
~which are deeper than Darmnell soils. |
The typical pedon of Darnell éandy loam from an area of Darnell-
Stephenville complex 1 - 87 is locatéd 100 feet east and 1300 feet
south of the northwest corner of the NW% of Sec. 28; T.19N.; R.2E;
Payne County, Okiahoma.

Al - 0 to 6 inches; brown (7.5YR 5/2) fine sandy loam; weak, fine,
granular structure; very friable moist; gradual smooth boundary.

B2 - 6 to 14 inches; reddish brown (7.5YR 4/4) fine sandy loam;
weak, fine, granular structure; very friable moist; gradual wavy
boundary.

C - Red weathered sandstone grading to unaltered sandstone.

The A horizon ranges from brown to reddish brown in 10YR, 7.5YR

and 5YR hues of color. The B2 horizon is brown to reddish brown in

hues of 7.5YR, 5YR, and 2.5YR. The C horizon is soft réd sandstone.

Kirkland Silt Loam (5pA) 0 - 1%, (5pB) 1 -3%

The Kirkland silt loam consists of deep, dark colored, well
drained, very slowly permeable soils on level to Very gently
sloping uplands.

The Kirkland is geographically associated with Renfrow, Bethany
and Norge soils. The Renfrow is redder; and the Norge is redder and
less clayey than Kirkland. The Bethany gradually increases in clay
content with depth where the Kirkland changes texture abruptly from
silt loam to clay.

The typical pedon of Kirkland silt loam from an area of Kirkland

silt loam O to 1 percent is located 350 feet west and 550 feet north
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of the southeast corner of Sec. 16; T.19N.; R.2E; Payne County,
Oklahoma.

Ap - 0 - 8 inches; dark brown (10YR 3/3) silt loam; weak, fine,
granular structure; friable moist; smooth clear boundary.

Al - 8 to 14 inches; dark brown (10YR 3/3) silt loam; moderate,
fine, granular structure; friable moist; abrupt boundary.

B2t - 14 to 32 inches, very dark grayish brown (lOYR 3/2) silty
clay; moderate, medium, blocky structure; very fine moist; smooth
gradual boundary.

B3 -~ 32 to 42 inches; brown (lOYR 4/3) silty clay; weak, medium,
blocky structure; very firm moist; common, fine, black concretions of
iron and manganese; common, fine, white concretions of calcium
carbonate; diffuse boundary.

C - 42 to 54 inches; 50% brown (10YR 4/3) and 50% strong brown
(7.5YR 5/8) clay; massive; very firm moist; many, fine black
concretions; few, fine, white concretions.

The A horizons are usually silt loams with colors of dark brown
10YR hue. The B horizons can vary from silty 'clay to clay and are also

10YR hue in color. The C horizon can vary Widely in color with hues

of 10YR, 7.5YR, 5YR, and 2.5YR.

Lucien Sandy Loam (20C) 3 - 5%, (20DE) 5 - 12%

The Lucien sandy loam consists of shallow, somewhat, excessively
drained, moderately permeabie, soils found on sloping to steep upland
areas. The Lucien is developed in sandstone along the ridge tops.

The Lucien sandy loam is found in association with Vernon soils
and mapped only as a compléx of Lucien-Vernon. The Vernon is more
clayey and developed in claybeds.

The typical pedon of the Lucien fine sandy loam from an area of
Lucien-Vernon complex 3 to 5 percent is located 25 feet west and 20

feet north of the southeast corner of the NE % of Sec. 28; T.19N.;
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R.2E.; Payne County, Oklahoma.

Al - 0 to 5 inches; brown (10YR 5/3) sandy loam; weak, fine,
granular sturcture; very friable moist; clear smooth boundary.

B2 - 5 to 12 inches; dark reddish brown (5YR 3/4) sandy loam;
weak, medium, granular structure; very friable when moist; gradual
smooth boundary. o

C - 12 inches; Reddish friable sandstone slightly weathered near
the soil-rock contact.

The A horizon is usually a sandy loam texture, but can vary in
color from a hue of 10YR to 2.5YR. The sandstone can vary in color

and in hardness; however it is usually red and soft.

Miller Clay (3) 0 - 1%

The Miller clay consists of deep, poorly drained, very slowly
_ permeable soils, in clayey alluvium on the floodplains'of Stillwater
Creek. These soils are on level concave areas.

Miller soils are geographically associated witHkPort loam, and
Port clay loam soil. The Miller soil is more clayey than both Port
soils.

The typical pedon of Miller clay of an area of Miller clay O to 1
percent, is located in a cultivated field 50 feet west and 50
feet north of the southeast corner of Sec. 21; T.19N.; R.3E.; Payne
County, Stillwater, Oklahoma.

Ap - 0 to 10 inches; reddish brown (5YR 4/4) clay; moderafe,
medium, subangular blocky structure; very hard, very firm; few fine
roots; clear smooth boundary.

Al - 10 to 19 inches, reddish brown (5YR 4/3) clay; moderate
medium subangular blocky structure; very hard when dry, very firm

moist; few fine roots; clear smooth boundary.

AC - 19 to 31 inches; reddish brown (2.5YR 4/4) clay; massive;
very hard, very firm; very few fine roots; diffuse boundary.
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C - 31 to 42 inches dark red (2.5YR 3/6) clay; massive; very hard,
very firm. _ :

The A horizon is clay and cracks on surface when dry. The color
has é hue of 5YR. The AC is clay, with 2.5YR hues and massive
structure. Burried horizons may be present.

The soil mapped as Miller in the study area must be treated as a
soil complex. Three soils occur within this mapping unit. One is
the Miller clay as described above. A second soil is similar to the
Miller, but salts are found at a depth of 20 inches limiting the
growth of some vegetation. The third soil is found in two degrees.
Salts ocecur through out the soil profile which limits the vegetation
to salt grasses, wﬁile in some areés the salt content is so high thét
the soil is void of all vegetation. The occurrence and distribution
of the three soil types within the mapping unit constitutes the use

of a soil complex.

Norge Loam (6nB) 1 - 3%, (6nC) 3 - 5%

The Norge loam is a deep, well drained, slowly permeable soil
found on gently sloping alluvial terraces. The soil is found adjacent
to Stillwater Creek and the other 1érger creeks around Stillwater.

Norge loam occurs in association with Teller, Bethany, Kirkland
and Renfrow soils. The Teller is sandier than the Norge while the
Kirkland and Renfrow are more clayey. The Bethany has similar surface
characteristics but has a more clayey subsoil than the Norge. The
Norge is also redder than the Bethany.

The typical pedon of Norge from an area of Norge loam 1 to 3
percent is located in a cultivated field on the Oklahoma State Agronomy

farm 50 feet west and 1530 feet south of the northeast corner of the
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SE % of Sec. 16; T.19N.; R.2E.; Payne County, Oklahoma.

Ap - 0 to 8 inchés; reddish brown (5YR 4/3) loam; weak, fine,
granular structure; friable moist; clear smooth boundary.

Al2 - 8 to 13 inches; reddish brown (5YR 4/3) loam; moderate,
medium, granular structure; friable moist; gradual smooth boundary.

Bl - 13 tb 18 inches; reddish brown (5YR 4/4) clay loam; moderate,
medium granular structure; firm moist; gradual smooth boundary.

B21t - 18 to 30 inches; red (2.5YR 4/6) heavy clay loam; moderate,
medium, subangular blocky; firm moist; few, fine, black concretions;
gradual smooth boundary.

B22t - 30 to 40 inches; yellowish red (5YR 4/6) clay; weak, fine,
subangular blocky; very firm moist; few, fine, black concretions;
gradual smooth boundary.

B22t - 30 to 40 inches; yelloﬁish red (5YR 4/6) clay; weak, fine,
subangular blocky; very firm moist; many, fine, black concretions;
gradual boundary.

B3 - 40 - 53 inches; reddish brown (2.5YR 4/4) heavy clay loam;
weak, fine, subangular blocky; very firm moist, many fine, black
- concretions; many, fine, white concretions; rounded sandstone pebbles.
The A horizon varies from loam to silt loam in texture and from
7.5 to 5YR hue in color. The subsoil ranges from clay loam to clay,

and in hues of 5YR to 2.5YR. Sandsfone pebbles are sometimes found in

the subsoil.

Norge Loam (6nC3) 3 - 5% Eroded; (6nD3)

4 - 6% Eroded

These Norge loam mapping units are similar to the Norge loam
6nB and 6nC except, that these are moderately eroded and, in the case
of 6nD3, slightly steeper. The eroded Norge loams have thinner surface
horizons of 0 to 6 inches. This limits their use for agricultural
production and they require special management. The subsoil is

essentially the same as that of the Norge loam, 6nB.
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Port Clay Loam (4p) 0 - 1%

The Port clay loam consists of deep, well drained, slowiy
permeable soils formed in the alluvium of Stillwater Creek and the
other creeks around Stillwater. These sbils are occasionally to
frequently flooded, and»have slopes generally less than 1 percent.

Port clay loam are found in association of Port silt loam, Miller,
and Yahola soils. Generally they are found in the slight depressional
areas in the Port silt loam. The Miller is more clayey, and the Port
silt loam and Yaﬁola are much less clayey than the Port clay loam
soils.

The typical pedon of Port clay loam from an area of Port clay
loam 0 to 1 percent, in a cultivated field on the Oklahoma State
University Agronomy farm in Stillwater is located 495 feet west and
1320 feet south of northeast corner of the SW4%, of Sec. 16; T.19N.;
R2E.; Pay;e County, Oklahoma.

Ap - 0 to 8 inches; dark reddish brown (2.5YR 3/3) siltybclay
loam; weak, medium, granular structure; firm moist; hard when dry;
smooth abrupt boundary.

AC - 8 to 19 inches; yellowish red (5YR 3/6) silty clay loam;
weak, fine, subangular blocky; friable moist; hard when dry; smooth

clear boundary.

Cl - 19 to 32 inches; yellowish red (5YR 3/6) loam; massive;
friable moist; hard when dry; smooth abrupt boundary.

C2 - 32 to 45 inches; yellowish red (5YR 5/6) sandy loam; massive;
very friable moist; soft when dry. '

The A horizon may have a texture of clay loam or silty clay loam
and colors range from brown to dark'reddish brown in hues 7.5YR through
2.5YR. The AC horizon can be loam, clay loam, silty clay loam or
sandy clay loam. The C horizon is stratified alluvium of a texture

from clay loam to sandy loam. The C horizon may sometimes be calcareous.
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Port Silt Loam (9p) 0 - 1%

The Port silt loam consists of deep, well drained, moderately
permeable soils developed in the alluvium of Stillwater Creek and
other creeks in the Stillwater area. These soils are occasionally to
frequently flooded, and generally slope less than 1 percent.

Port silt loam are geographically associated with the Port clay
loam, Miller and Pulaski soils. Miller and Port clay loam soils are
more clayey than the Port silt loam, while the Pulaski soils are
sandier.

The typical pedon of the Port silt loam from an area of Port silt
loam 0 to 1 percent, in a cultivated field on the Oklahoma State
University Agronomy farm in Stillwater in located 825 feet west and
1320 feet south of the northeast corner of the SW4, of Sec. 16; T.19N.;
R.2E.; Payne County, Oklahoma.

Ap - 0 to 13 inches, dark reddish brown (5YR 3/3) silt loam;
weak, medium, granular structure; friable moist; smooth abrupt boundary.

Al2 - 13 to 24 inches; yellowish red (5YR 4/6) silt loam; weak,
medium, subangular blocky; friable moist; smooth clear boundary.

Al13 - 24 to 32 inches; dark reddish brown (2.5YR 3/4) silty clay
loam; moderate, medium, prismatic structure; friable moist, smooth
clear boundary.

AC - 32 to 43 inches; dark reddish brown (2.5YR 3/4) silt loam;
moderate, medium, subangular blocky; firm moist; smooth clear boundary.

C - 43 to 55 inches; reddish brown (5YR 4/4) silt loam; weak,
fine, subangular blocky, firm when moist.

The A horizons show a wide range of texture from silt loam, to
loam, or even sandy loam. The color varies from brown to reddish
brown in hues of 7.5YR and 5YR. The AC horizons have a similar range
of color and texture. Colors usually 5YR or 2.5YR hue and textures

from silt loam to sandy loam and silty clay loam to sandy clay loam.
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The C horizon of stratified alluvium ranges from clay loam to loam

textures and is sometimes calcareous.

Pulaski Sandy Loam (90A)

The Pulaski sandy loam consist of deep, somewhat excessively well
drained soils on the floodplain of Stillwater Creek. The soil has
moderately rapid permeability. It is usually found in areas
immediately adjacent to the creek.

The soils geographically associated with the Pulaski are the Port
silt loam, the Port clay loam, and the Miller clay. The Pulaski is
much sandier than all of them.

The typical pedon of Pulaski sandy loam from an area of Pulaski
sandy loam 0 to 1 percent is located 50 feet west and 825 feet’north of
the southeast corner of Sec. 21; T.19N.; R.2E.; Payne County, Oklahoma.

Al - 0 to 15 inches; reddish brown (2.5YR 5/4) fine sandy loam;
moderate, fine, granular structure; very friable moist; common roots;

smooth clear boundary.

AC - 15 to 39 inches; reddish brown (2.5YR 4/4) loam; moderate,
medium, subangular blocky; friable moist; smooth gradual boundary.

C - 39 to 65 inches; reddish brown (2.5YR 5/4) fine sandy loam;
single grain; very friable moist.

The A horizon is typically fine sandy loam but is sometimes loamy
sand or loam. Color of A is dominantly reddish Brown, but varies
from reddish brown through yellowish red to brown in hues of 2.5YR to
7.5YR. The AC horizon is reddish brown to red. The C horizon is

stratified and ranges from loam to loamy sand in texture.

Renfrow Silt Loam (5rB) 1 - 3%, (5rC) 3 - 5%

These mapping units are deep, well drained, very slowly permeable
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soils occurring on gently sloping uplands.

Thé Renfrow is associated with Kirkland, Zaneis, Chickasha, Norge,
Teller, and Vernon soils. The Renfrow is more clayey than the.ZaneiS,
Chickasha, Norge, and Teller soils. It is redder than the Kirkland,
and deeper than the Vernon. The Kirkland and Renfrow soils are very
similar in profile characteristics except for their color. In some
areas they occur so intermixed that separating them for mapping is
impractical, and they are mapped as a complex.

The typical Renfrow silt loam from an area of Renfrow silt loam
1 to 3 percent is located 1320 feét west and 50 feet north of the
southeast corner of the NE% Sec. 16; T.19N.; R.2E.; Payne County,
Oklahoma.

~Ap - 0 to 8 inches; dark reddish brown (5YR 3/3) silt loam;
moderate, medium, granular structure; friable moist; clear boundary.

B2t - 9 to 36 inches; dark red (2.5YR 3/6) clay; moderate, medium
subangular blocky; very firm moist; gradual boundary.

B3 - 36 to 42 inches; reddish brown (2.5YR 4/4) clay; weak,
medium, subangular blocky; very firm moist; few, fine, black iron and
manganese concretions, few, fine concretions of calcium carbonate;
smooth gradual boundary.

C - 42 to 50 inches; red (2.5YR 4/6) clay; massive; partially
weathered calcareous claybeds.

The A horizon ranges from silt loam to loam, or even clay loam in
texture. The color is reddish brown to brown in hues 10YR, 7.5YR, and
5YR. The B horizon is clay in texture and usually changes abruptly
from the loam A horizon, though some have transitional Bl horizomns

with a gradual increase in clay content.

Renfrow soils (5rCD4) 2- 6%, Severely Eroded

This mapping unit consists of moderately deep soils on uplands.
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They resemble the profile description of 5rB and 5rC except that their
entire surface horizon has been removed by erosion. The profile of

this soil is normally heavy clay loam or clay throughout.

Renfrow - Kirkland Complex (5rBC3) 2 -5%, Eroded

This complex is composed of Renfrow and Kirkland soils on gently
sloping side slopes along drainageways. The soils are moderately
eroded with some of the surface horizon having been removed. The two
soils occur in such a pattern that it is impractical to map them as
separate units; particularly, as their interpretations for use are

essentially the same.

Rough Broken Land (28)

This unit is a land type which consists of steeply sloping areas
broken by numerous intermittent drainage channels. Gullies are
numerous and erosion is very active. Vegetative cover is important

which limits land use to grazing.

Stephenville Fine Sandy Loam (70C) 3 - 5%

The Stephenville fine sandy loam is a moderately deep, well
drained, moderately permeable soil on gently sloping upland ridges. The
Stephenville is developed on sandstoné. | |

Stephenville soils are associated with Darnell, Vernon, and
Zaneis soils. Darnell and Vernon are shallower than the Stephenville
soils, and the Zaneis is less sandy. -

The typical pedon of Stephenville fine sandy loam from an area of

Stephenville fine sandy loam 3 to 5 percent is located 1980 feet north
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and 660 feet east of the southwest corner of Sec. 28; T.19N., R.2E.;
" Payne County, Oklahoma.

Al - 0 to 6 inches; grayish brown (10YR 5/2) sandy loam; weak,
medium, granular structure; very friable moist; smooth clear boundary.

A2 - 6 to 14 inches; grayish brown (10YR 5/4) loamy sand; massive;
very friable moist; smooth clear boundary.

B21t - 14 to 22 inéhes; red (2.5YR 5/6) sandy clay loam; weak,
medium, subangular blocky structure; friable moist; diffuse boundary.

B22t - 22 to 33 inches; red (2.5YR 4/8) sandy clay loam; weak,
medium, subangular blocky structure; friable moist; abrupt wavy
boundary.

C - 33 to 38 inches; red sandstone.

The Al horizon is reddish brown in SYR hues, brown in 10YR and
7.5YR hues and gréyish brown in 10YR hues. The texture is usually a
fine sandy loam but loamy fine sand occurs. The A2 is absent in
many areas where plowing has occurred. The Al is norﬁally loamy fine

sand or sandy loam. The B2t horizons are sandy clay loam of 2.5YR

and 5YR hues. The C consists of red and yellowish red sandstone.

Teller Loam (7C) 3 -5%

The Teller loam consists of deep, well drained soils with medium
permeability, formed in alluvial terraces along Stillwater Creek.
These soils are gently to moderately sloping, ranging from 1 to 5 percent.
Teller soils are geographically associated with Norge soils.
Norge soils are normaily on older terraces. Time has allowed for the
development of a thicker argillic horizon in the Norge. Norge soils
are usually more fine textured throughout the profile than the Teller.
The typical pedon of Teller loam of an area of Teller loam, 3 to

5 percent convex slope, is located 1650 feet west and 990 feet south
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of the northeast corner of Sec. 21; T.19N.; R.2E.; Payne County,
Stiilwater, Oklahoma.

Al - 0 to 11 inches; yellowish red (5YR 4/6) loam, yellowish red
(4YR 5/6) dry; streng, medium, granular structure; hard, firm; many
fine roots; abrupt smooth boundary.

B21t - 11 to 22 inches; reddish brown (2.5YR 4/4) clay loam, red
(2.5YR 5/6) dry; moderate, medium, subangular blocky; hard, flrm,
common fine roots; gradual smooth boundary.

B22t - 22 to 36 inches; red (2.5YR 4/6) clay loam, red (2.5YR
5/6) dry; strong, medium angular blocky structure; hard, firm; common
fine roots; few fine black concretions; gradual smooth boundary.

B23t - 36 to 53 inches; red (2.5YR 4/6) clay loam, red (2.5YR
5/6) dry; moderate, medium, subangular blocky structure; hard, firm;
common, fine, soft, black concretions; few, fine, soft, white
calcareous concretions; common fine roots; gradual smooth boundary.

B3 - 53 - 60 inches; dark red (2.5YR 3/6) very fine sandy clay
loam, red (2.5YR 4/6) dry; weak, medium, subangular block; hard, firm;
many, fine, soft, black concretions; few fine roots; abrupt smooth
boundary.

C. - 60 to 72 inches; red (2.5YR 4/6) light sandy loam, red (2.5YR
5.6) dry; single grain structureless; few fine roots; very friable.

The~Al horizon is loam to fine sandy loam in hues of 5YR and
7.5YR. The B2t are clay loam to sandy clay loam with hues of 2.5YR

and 5YR.

Teller Loam (7BC3) 1 - 5%, Eroded

This mapping unit is similar to the Teller loam 7C except that
erosion has removed some of the surface horizon. Erosion restricts
the agricultural use of this soil in that special management practices
need to be followed. The surface horizon varies from 4 to 8 inches
thick and from hues of 7.5YR to 5YR color. The subsoil is clay loam

to sandy clay loam and ranges from 5YR to 2.5YR hue in color.
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Vernon Clay Loam (17C) 3 - 5%, (17DE) 5 - 12%

The Vernon clay loam consists of shallow, somewhat excessively
drained, very slowly permeable soils on sloping to steep upland areas.
The Vernon soils are found mostly on the side slopes of upland ridges,
and are developed in claybeds.

The Vernon clay loam is found in association with the Kirkland,
Renfrow, Norge, Teller,‘Zaneis, and Lucien soils. All except the
Lucien are much deeper than the Vernon clay loam. The Vernon is
mapped as an independent unit or as a complex with the Lucien. Both
are shallow, but the Lucien is much less clayey than the Vernon.

The typical pedon of Vernon clay loam from‘an area of Vernon
clay loam 3 to 5 percent is located 660 feet west and 1815 feet south
of the northeast corner of Sec 18; T.19N.; R.2E.; Payne County, Oklahoma.

Al - 0 to 4 inches; red (2.5YR 4/2) clay loam; moderate, medium,
granular structure; friable moist; abrupt boundary.

AC - 4 to 14 inches; dark red (2.5YR 3/6) clay; weak, fine,
blocky structure; very firm moist; slightly calcareous; gradual

boundary.

C - 16 inches; Reddish brown (2.5YR 4/4) slightly weathered
claybed; very calcareous.

The A horizon is dominantly clay loam in texture but can occur as
a loam. The color is invariably a hue of 2.5YR. The AC horizon
ranges from a heavy clay loam to clay and can vary from 8 - 15 inches

in thickness. The C horizon is red calcareous clay beds.

Zaneis Loam (6rB) 1 - 3%, (6rC) 3 - 5%

The Zaneis soils are deep to moderately deep occurring on gently

sloping uplands. These soils are well drained, and have moderately
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slow permeability.

Zaneis soils occur with Renfrow, Kirkland, Chickasha, Norge, and
Teller soils. The Zaneis soilé are less clayey than the Renfrow and
Kirkland soils, and have a redder subsoil than the Chickasha.  The
Zaneis soils overlie sandstone or siltstone within a depth of 60 inches,
where Norge and Teller soils are deeper.

The typical pedon of Zaneis loam from an area of Zaneis loam
1l to 3 percent; is located 530 feet west and 530 feet south of
the northeast corner.of Sec 163 T.19N.; R.2E.; Payne County, Oklahoma.

Ap - 0 to 9 inches; dark brown (7.5YR 3/2) loam; moderate, medium,
granular structure; friable moist; gradual boundary.

B2 - 9 — 18 inches; dark reddish brown (5YR 3/4) heavy loam;
weak, medium, subangular blocky; friable moist; clear boundary.

B21t - 18 to 30 dinches; dark reddish brown((SYR 3/4) moist clay
loam; moderate, medium, subangular blocky; firm foist; clear boundary.

‘B22t - 30 to 40 inches; red (2.5YR 4/6) sandy clay loam; moderate,
medium, subangular blocky; firm moist; gradual boiindary.

B3 - 40 to 48 inches; red (2.5YR 4/8) light sandy clay loam; weak,
medium, subangular blocky; firm moist; diffused boundary.

C - 48 inches; slightly weathered, yellowish red (5YR 4/6)
sandstone. '

The A horizon varies in color from dark reddish brown to brown,
and in texture from fine sandy loam to loam. The B ho;izon vary
from 20 to 40 inches in thickness and from dark reddish brown to
reddish brown to red in color. Textures are usually clay loam but
may be light to heavy sandy clay loam. The C horizon is usually
partially weathered yellowish red sandstone beginning from 36 to 50

inches below the surface. .
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Zaneis Loam (6rC3) 3 - 57 Moderately Eroded

This mapping unit is very similar té the Zaneis loam 6rB and 6rC
except that this soil is moderately eroded. It has brown loam surface
horizons and reddish brown to fed clay loam éubsoils overlying soft
partially weathered sandstone. Mdst of these soils have been under
tillage in the past which accounfs for some of the erosion damage.

The typical pedon of Zaneis loam moderately eroded is from an area
of Zaneis loam 3 to 5 percent moderately eroded is located 50 feet east
and 50 feet south of the northwest corner of the SW% of Sec. 21; T.19N.:
R.ZE.; Payne County, Oklahoma. |

Ap - 0 to 5 inches; dark brown (7.5YR 3/2) loam; moderate,
medium granular structure; friable moist; clear boundary.

Bl - 5 - 13 inches; dark reddish brown (5YR 3/4) light clay
loam; moderate, medium granular structure; friable moist; gradual

smooth boundary.

B2t - 13 to 24 inches; dark reddish brown (2.5YR 3/6) clay loam;
weak, medium, subangular blocky, firm moist; gradual smooth boundary.

B3 - 24 - 31 inches; red (2.5YR 4/6) sandy clay loam; weak,
medium, subangular blocky; firm moist; gradual smooth boundary.

C - 31 inches; partially weathered sandstone which grades to
unaltered sandstone.

The A horizon ranges in color from brown to dark brown or dark
reddish brown in hues of 7.5YR and 5YR. Texture is usually loam but
fine sandy loam areas do occur. The B horizons are dark reddish
brown to réd in hues of 2.5YR and 5YR, and rénge from clay loam to
sandy clay loam in texture. The depth to sandstone varies from'25 to

40 inches.
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Zaneis Loam (6rCD4) 3 - 87 Severely Eroded

This mapping unit is very small and contains soils that are

severely eroded. The surface soil is a reddish brown clay loam.

Zaneis-Slickspot Complex (64B) 1 - 3%, (64C3)

3 - 57 Moderately Eroded

The dominant soil in this mapping unit is Zaneis loam 6rB and
6rC; howevef, approximately 10 to 20 percent of the mapping unit is
composed of light colored slickspots.

A typical slicképot pedon is described below.

Al - 0 to 2 inches; dark brown (10YR 3/3) loam; platy structure;
friable moist; clear boundary.

Bl - 2 to 7 inches; dark reddish brown (5YR 3/2) heavy clay loam;
weak, medium, blocky structure; very firm moist; visible presence of
salts; gradual smooth boundary.

B2t — 7 to 29 inches; dark reddish brown (5YR 3/[4) heavy clay
loam; weak, medium, blocky structure; very firm moist; salts; gradual
smooth boundary. : '

B3 - 20 to 40 inches; dark reddish brown (5YR 3/4) clay loam,
weak, medium blocky to massive; very firm moist; salts; clear smooth
boundary.

C - 40 inches; weathered siltstone and clay beds.

The texture of the A horizon ranged from silt loam to loam; and

the color ranged from hues of 10YR and 7.5YR. The C horizon is

composed of weathered sandstone and calcareous claybeds.
Soil Interpretations

Application of knowledge for the betterment of man is the ultimate
justificatibn of scientific research. Soil interpretations fulfill that

role in the study of soil science. All the branches of soil science,
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soil chemistry, soil physics, soil fertility, soil mineralogy and soil
morphology combine their knowledge to obtain the most productive use
of soil.

Soil interpretations are divided into two general areas,
agricultural and non-agricultural. Although often separéted as they
are here for descriptive purposes, agricultural and non-agricultural
interpretations are inseparable in relation to land-use planning. As
the earth becomes more populated the food crisis and the growth of
urban areas become more serious. Soils with the highest potential for
certain crops should grow those crops, and soils which have good
potential for supporting safe, sanifary, and aesthetically pleasing home
sites should have homes constructed on them. This philosophy is in
line with the free enterprize system and good business, in that soil
best suited for wheat gives the highest yield pe; acre for wheat, and
soii Eest suited for building purposes provide sites with the fewest
construction problems thus reducing construction costs and future
problems to the building owner. A point of conflict arises when the
best soil for agricultural purposes is the same soil best suited for
urban uses. Here the considerations such as the long range needs and

goals of an area determine the best use of the land.
Agricultural Interpretations

The soil mapping units are interpreted for two agricultural land
uses, cultivation and range sites. Table II lists the mapping units

and their interpretations.
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TABLE II

GUIDE TO LAND CAPABILITY CLASSIFICATION
AND RANGE SITES

Map . Land Capability ’

Symbol Mapping Unit Class " Site

6pA Bethany silt loam 0-1% I Loamy Prairie

6tB Chickasha loam 1-3% Ile Loamy Prairie

6tC Chickasha loam 3-5% IIlIe Loamy Prairie

25 Darnell fine sandy loam 1-8% VIIs Shallow Savannah

5pA Kirkland silt loam 0-17% IIs Claypan Prairie

5pB Kirkland silt loam 1-3% IIIe Claypan Prairie

3 Miller clay 0-1% IIIw Heavy Bottomland and
Alkalai Bottomland

6nB Norge loam 1-37 Ile Loamy Prairie

6nC Norge loam 3-5% II1e Loamy Prairie

6nD3 Norge, eroded 5-8% IVe Loamy Prairie

4p Port clay loam 0-17% , ITw Loamy Bottomland

9p Port silt loam 0-1% ITw Loamy Bottomland

90A Pulaski fine sandy loam 0-17 ITw Loamy Bottomland

5rB Renfrow silt loam 1-3% I1le Claypan Prairie

5rC Renfrow silt loam 3-5% IVe Claypan Prairie

5rBC3 Renfrow-Kirkland complex 2-67%Z IVe Claypan Prairie

5rCD4 Renfrow, severely eroded 2-67 Ve Eroded Clay

70C Stephenville sandy loam 3-5% ITlIe Sandy Savannah

7C Teller loam 3-57 IIIe Loamy Prairie

7BC3 Téller loam, eroded, 1-5% I1Ie Loamy Prairie

17C Vernon clay loam 3-57% IVe. Red Clay Prairie

17DE Vernon Clay loam 5-127 VIie Red Clay Prairie

20C Vernon-Lucien complex 3-57 IVe Red Lay Prairie and
Shallow Savannah

20DE Vernon-Lucien complex 5-12% Vie Red Clay Prairie and
Shallow Savannah

20tBD Stephenville-Darnell complex Vie Sandy Savannah and

1-8% Shallow Savannah

6rB Zaneis loam 1-3% Ile Loamy Prairie

6rC Zaneis loam 3-5% ‘ IIIe Loamy Prairie

66B Zaneis-Slickspot complex 1-3%7 1IVs Loamy Prairie and
Slickspot

6¢6C3 Zaneis-Slickspot complex 3-5% IVs Loamy Prairie and

eroded Slickspot
28 Rough broken land VIIs Red Clay Prairie
31 Breaks-Alluvial land complex Vis Loamy Prairie and

_ Loamy Bottomland
33p Broken Alluvial land Vw Loamy Bottomland
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Land Capability Classification

Each mapping unit is grouped into a Capability Class. The
Capability Classes are defined as follows:
T Deep; nearly level, well drained, moderately fine
textured soils with a thick dark surface layer.
IIe Deep and moderately deep, well drained, gently sloping

soils with a loamy surface horizon.

Good

IIw Deep, well drained, nearly level soils, freqently to
occasionally flooded on local bottomlands with a
moderately coarse to moderately fine textured surface
horizon.

IIs Deep, well drained, nearly level upland soils with a
thin medium textured surface‘layer over a fine

L textured éubsoil, and are droughty in summer.

FEIIe ~.Deep and moderately deep, well draﬁned, gently sloping

and moderately sloping soils, with mostly loaﬁy surface

layers, and moderately fine to fine textured subsoils,

and are susceptible to erosion.

Fair

ITIw Deep, poorly drained, nearly level soils on local
flood plains, and are fine textured throughout the
profile with accumulations of soluble salts in the

subsoil.

NN

IVe Deep and shallow, well drained to somewhat

Poor

exéessively well drained, moderately sloping and

sloping soils with fine textured profiles, and are

very susceptible to erosion.
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IVs Deep and moderately deep, gently sloping and
moderately éloping soils, with 15 to 407 of the area
being slickspots which have low productivity, and
are droughty.

Vw The soil includes streams and rough broken bottomland

areas adjacent to streams.

Poor

VIe This group contains sloping, eroded soils on uplands,
along drainage ways, and are very susceptible to
erosion with use limited to pastures.

VIIs These soils are shallow, droughty, and erodable with
low productivity with rock outcrops of clay and sand-

stone being common.

The urban planner is not concerned with the finer points of
farm management. What the planner needs to know is, which soils make
the best agricultural land. For this purpose the Land Capability
Classification classes are generalized into three soil potentials for
cultivation. Classes I, IIe, IIw, and IIs are considered to have a
good potential for farming. Classes IIIe and IIIw have fair
potential and classes IVe, IVs, Vw, IVe, and VIIs have poor potenfial.
Figure 5 is a map showing the soil potentials for cultivation based

on the criteria stated above.

Predicted Yields

Table III shows the maximum yields a farmer can expect using
improved management practices. The crops rated are wheat, grain
sorghum, and alfalfa. The data represents information gathered from

recent research, Oklahoma Agricultural Experiment Station Bulletin
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TABLE III

AVERAGE ESTIMATED YIELDS FOR SOILS OF THE STILLWATER AREA

UNDER IMPROVED MANAGEMENT PRACTICES

(2,5,21)

Map Wheat Grain Sorghums Alfalfa
Symbol Type Slope (%) (bushels/acre) (bushels/acre) tons/acre
6pA Bethany 0-1 35 45 3.0
6tB Chickasha 1-3 32 35 2.2
6tC Chickasha 3-5 30 31 1.5
25 Darnell 1-8 - - -
5pA Kirkland 0-1 30 35 71.8
5pB Kirkland 1-3 28 31 1.0
3 Miller 0-1 28 47 -
6nB Norge 1-3 32 44 2.8
6nC Norge 3-5 30 42 2.5
6nD3 Norge eroded 5-8 23 - -
4p Port clay loam 0-1 35 60 5.0
9p Port silt loam 0-1 35 60 5.0
90A Pulaski 0-1 27 45 3.2

19



TABLE III (CONTINUED)

Map Wheat Grain Sorghum Alfalfa
Symbol Type Slope (%) (bushels/acre) (bushels/acre) (tons/acre)
5rB Renfrow 1-3 26 - 35 2.0
5rC Renfrow 3-5 19 - 28 -
5rBC3 Renfrow- 2-6 ' 16 - -

Kirkland Complex
Eroded
5rCD4 Renfrow severely 2-6 10 - -
Eroded
70C Stephenville 3-5 18 , 28 -
7C Teller 3-5 23 35 -
7BC3 Teller eroded 2-5 19 - -
17¢C Vernon 3-5 15 16 -
17DE Vernon 5-12 - - -
20C Vernon-Lucien 3-5 14 - -
Complex
20DE Vernon~Lucien 5~-12 ' - - .-
Complex

6rB Zaneis 1-3 28 38 2.5

- TS



TABLE III (CONTINUED)

Map Wheat Grain Sorghum Alfalfa
Symbo1l Type Slope (%) (bushels/acre) (bushels/acre (ton/acre)
6rC Zaneis 3-5 24 31 -
6rC3 Zaneis eroded 3-5 16 - -
6¢B Zaneis-Slickspots 1-3- 22 23 -

Complex
64C3 Zaneis—-Slickspots 3-5 18 16 -

Complex

€S
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B-650, and soil surveys from surrounding counties.

Figure 6 is a soil potential map for wheat productivity. The
soils are grouped into three classes, less than 16, 16 to 25, and 26
to 35 bushels per acre. This type of map can be extremely useful

to the farmer.

Range Sites

The range sites are given for each mapping unit in Table II. There
are ten range sites represented in the study area.

Figure 7 is a soil potential map for range sites. The range sites
are grouped according to the annual yield of air-dry herbage in years
of favorable moisture. Soils with good potential as range sites yield
more than 4000 pounds per acre annually. Soils with fair and poor
potential for range sites are from 4,000 to 2,700 pounds per acre and

less than 2,700 pounds per acre, respectively.

Alkali Bottomland Range Sites

Only the slickspots in Miller soils are in this range site. These
slickspots contain soluble salts, take in water very slowly, and are
droughty. Among the native plants that grow on this site are switch-
kgrass, alkali muhly, and inland saltgrass;

Where this site is in excellent condition, the estimated annual
yield of air dry herbage is 3,200 pounds per acfe in years of

favorable moisture.
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6. Wheat Productivity Map.

Figure
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Claypan Prairie Range Site

This range site consists of soils underlain by compact clay.
This clay somewhat restricts the movement of water and the growth of
plants.

Blue grama, buffalograss, and unpalatable weeds increase greatly
if this site is continuously and heavily overgrazed. |

Where this site is in excellent condition the estimated annual
yield of air-dry herbage is 4000 pounds per acre in years of favorable

moisture and 2000 pounds per acre in years of unfavorable moisture.

Eroded Clay Range Site

The land in this range site consists of formerly cultivated fields.
Today, erosion is so severe that little forage is produced.

Where this site is in excellent condition, the estimated annual
yield of air-dry herbage is 1,400 pounds per acre in years of favorable

moisture and 800 pounds per acre in years of unfavorable moisture.

Heavy Bottomland Range Sites

Miller soils are only members of this range site. Much of the
time they are wet and during the summer they are droughty.

When the heavy bottomland range site is in excellent condition
the estimated annual yield of air-dry herbage is 5,500 pounds per acre
in years of favorable moisture and 2500 pounds per acre in years of

unfavorable moisture.
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Loamy Bottomland Range Site

This range site consists of deep, dark, loamy soils on bottomlands.
It is the highest producing range site in the Stillwater area.

When the range site is in excellent condition it is capable of
producing 8,500 pounds per acre annually of air-dry herbage in years
of favorable moisture and 4,500 pounds per acre in years of unfavorable

moisture.

Loamy Prairie Range Site

This range site consists of nearly level to gently rolling soils.
These soils generally have a loam or silt loam surface layer. They are
permeable, easily penetrated by roots, and have good moisture storing
capacity.

This is the most productive upland range site in Stillwater.

Where the site is in excellent condition, the estimated annual yield
of air-dry herbage is 5,000 pounds per acre in years of favorable

moisture and 2,500 pounds per acre in years of unfavorable moisture.

Red Clay Prairie Range Site

This range site consists of clayey rolling soils on uplands.
These soils absorb water slowly where the surface is protected by
grasses. Careful management of grazing is needed so that the plant
cover remains and protects the soils from erosion.

Where the site is in excellent condition, the estimated annual
yield of air-dry herbage is 2,700 pounds per acre in years of favorable

moisture and 1,600 pounds per acre in years of unfavorable moisture.
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Sandy Savannah Range Site

This range site consists of gently to strongly sloping fine sandy
loams. These soils support a mixture of tall grasses and woody plants.
Heavy prolonged grazing or fire and heavy grazing»thin out the
grasses and forbs and release space for invaders, particularly woody
plants. Areas which have never been cultivated or which are in fair
or poor condition have a thick stand of post oak or blackjack oak.

Where a site is in excellent condition, the estimated annual
yield of air-dry herbage, excluding trees and brush, is 4,500 pounds
per acre in years of favorable moisture and 2,500 pounds per acre in

years of unfavorable moisture.

Shallow Savannah Range Site

This range site consists of shallow sandy upland soils. The
presence of sandstone at shallow depths limits the penetration qf
roots. The better forage plants are scarce, but woody plants grow in
the cracks of the rock.

When the range site is in excellent condition, the estimated
annual yield of air-dry herbage, excluding trees and brush, is 3,200
pounds per acre in years of favorable moisture and 1,400 pounds per

acre in years of unfavorable moisture.

Slickspot Range Site

This range site consists of slickspots and is closely intermingled
with Loamy Prairie range sites. The vegetation on the slickspot sites

differs significantly from the Loamy Prairie range sites.
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When this site is in excellent condition the estimated annual
yield of air-dry herbage is 1,800 pounds per acre in years of favorable

moisture and 800 pounds per acre in years of unfavorable moisture.
Non-Agricultural Interpretations

The non—égricultural interpretations for septic tank absorption
fields,isewage lagoons, small buildings with basements and without
basements, roads and streets, and parks and playgrounds are considered.
Table IV shows the suitability of the mapping units for each activity.

The determination of the soil potential was a two step process.
The soil properties which affect the success or failure of the proposed
land use were defined. This was done by the Soil Conservation Service
in the guide fof engineering uses of soils (16). The concept of soil
limitation used by the guide is converted to soil potential. ' An
unbiased system which rates the soils on the basis of soil properties
was needed. ' A numeriéal rating in conjunction with the soil 1imitation
served the purpose. Each soil property that had a slight soil
limitation for a.specific use was assigned the number five. For moderate
and sévere limitations, three and one were assigned, respectively. An
average value for each mapping unit for a specific use was determined
by summing the values and then dividing by thé number of properties
considered. The average values were arranged sequentially which
resulted in an unbiased ordering and subsequent grouping of soils for
a specific land use based on soil properties. Three groups of soil
potential are used; good, fair, and poor.

The second step was more subjective. Certain soil conditions,

the cost of overcoming the soil conditions, the past performance of



TABLE IV

SOIL POTENTIALS FOR SIX URBAN LAND USES

Soil Potential

Map Soil Mapping Septic Tank Sewage Dwellings with Dwellings without Local Roads Parks and
Symbols Unit Absorption Fields Lagoon Basements _ Basements and Streets Playgrounds
6pA Bethany silt

loam 1-37% poor good fair fair fair fair
33p Broken Alluvial

land poor poor poor ' poor poor poor
31 Breaks—-Alluvial

land complex poor poor poor poor poor poor
6tB Chickasha loam

1-3% good good good good good good
6tC Chickasha loam

3-5% good fair good good good good
25 Darnell 8-307% fair poor poor good fair poor
5pA Kirkland silt

loam 0-17% poor good fair fair - fair poor
5pB Kirkland silt

loam 1-37 poor good fair fair fair fair

19



TABLE IV (CONTINUED)

Soil Potential

Map Soil Mapping Septic Tank Sewage Dwellings with Dwellings without Local Roads Parks and
Symbols Unit Absorption Fields Lagoon Basements Basements and Streets Playgrounds
20C Lucien-Vernon

complex 3-5% fair fair fair fair

Lucien good poor fair good good good

Vernon poor fair poor poor poor poor
20DE Lucien-Vernon

complex 5-127% fair poor fair - fair poor

Lucien good poor fair good good fair

Vernon poor poor poor poor poor poor
3 Miller clay

0-17 poor poor poor poor poor poor
6nB Norge loam

1-3% fair good good good good good
6nC Norge loam

3-5% fair good good good good fair
6nD3 Norge loam

5-8%, eroded fair fair good good good fair
4p Port clay

loam 0-17 poor poor poor poor fair - poor
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TABLE IV (CONTINUED

Soil Potential

Map Soil Mapping Septic Tank Sewage Dwellings with Dwellings without Local Roads Parks and
- Symbols Unit Absorption Fields Lagoon Basements ‘ Basements and Streets Playgounds
9p Port silt
: loam 0-17 poor poor poor : poor good fair
90A Pulaski 0-1% poor poor poor poor good fair
5rB Renfrow silt .
loam 1-37 _ poor good fair fair fair fair
5rC Renfrow 3-57 poor good fair fair fair fair

5rBC3 Renfrow-Kirkland
complex 2-67,
eroded poor good fair fair fair fair

5rCh4 Renfrow 2-6%,

severely eroded poor good fair fair fair fair
28 - Rough Broken v

Land poor poor poor poor poor poor
70C Stephenville

3-5% good fair good good good good

20tBD Stephenville-
Darnell complex
1-87% ‘good poor fair good good . fair
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TABLE IV (CONTINUED)

Soil Potential

Map Soil Mapping Septic Tank Sewage Dwellings with Dwellings without Local Roads Parks and
Symbols Unit Absorption Fields Lagoons Basements Basements and Streets Playgrounds
7C Teller loam

3-5% good good good good good good
7BC3 Teller loam

1-57%, eroded good good good : good : good good
17C Vernon clay

loam 3-5% poor fair poor poor poor poor
17DE Vernon clay

loam 5-12% poor poor poor poor poor poor
6rB Zaneis loam

1-3% fair good good good good good
6rC Zaneis 3-5% fair good good good good fair
6rC3 Zaneis 3-57%,

eroded fair good good good good fair

6rCD4 Zaneis 3-87

severely eroded fair fair good good ‘ good fair
64B . Zaneis—-Slickspot
complex 1-37% fair good poor poor poor poor
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TABLE IV (CONTINUED)

Soil Potential

- Map Soil Mapping Septic Tank Sewage Dwellings with Dwellings without Local Roads Parks and
ymbols Unit Absorption Fields Lagoon Basements - Basements and Streets Playgrounds
Zaneis fair good good good good good
Slickspot poor good poor poor' poor poor
6¢C3 - Zaneis-Slickspot
complex 3-5%
eroded fair good poor poor poor poor
Zaneis fair good good good good fair
Slickspot poor good poor poor poor poor

<9
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the soil for the desired use, and the environmental aspects were
weighed. These factors varied in their effect. For some uses the
factors did not alter the initial order, but for others a few changes
occurred.

The soil potential represents an indication of a soils relative
suitabilify for a specific use. A poor potential does not necessarily
mean that a soil is unusable for that use, but it may be prohibitively
expensive to make it practical. Most adverse soil conditions can be
overcome either by altering the soil or by engineering design. A soil
with a good potential does not mean that there are no problems to
overcome. The potential separates the soils with problems that are
easier to overcome from those that are more difficult to overcome. The
soil potential does not propose to take the place of on site investi-
gations.. The sail mapping unit indicates the dominant soil within its
boundary and allows for different soil types to occur there. The
soil potential represents the dominant soil type and is extremely
useful in planning or in locating areas that contain soils with a

specific potential.

Septic Tank Absorption Fields

The disposal of liquid waste for individual homes which are beyond
the reach of city sewer lines poses considerable problems in many soils.
The soils around Stillwater are generally poorly suited for this use.
Certain soils are much better suited for absorption fields if other
alternatives are not feasible. The soil properties considered in
numerically rating the soils are permeability, percolation rate, depth

to water table, flooding, slope, depth to bedrock or other impervious



67

materials, stoniness class, and rockiness class. Once the mapping units
were grouped based on the numerical rating procedure, each soil was
re-evaluated. The secondary factors considered for the use sf
absorption fields include flooding, type of bedrock, and relative cost
of constructing an operable system.

Figure 8 is a soil potential map for use of septic tank absorption
fields. Most Stillwater soils have several soil conditions that make
the use of aﬁsorption fields either expensive to construct operable
systems or a health hazard where the systems are not properly designed
and installed. An alternative is the use of sewage lagoons where ever
possible, particulérly in subdivisions. Most Stillwater soils have
good soil potentials for sewage lagoons. The use of sewage lagoons
has the added advantage of centralizing the sewage of the area. When
the city sewer lines eventually reach the area, hook up to the city
sewer line will be less costly for the city and the home owners alike.

Table V shows the potential rating and the limitatioms which must

be overcome when designing and installing septic systems.

Sewage Lagoons

A sewage lagoon is a second method for disposing of household
wastes. The soils of Stillwater are generally well-suited for the
use of sewage lagoons. The use of sewage lagoons are restricted to
groups of‘homes, like subdivisions, which can share the cost of
construction. The advantages of centralized sewage and improved health
conditions where soils are unsuitable for absorption fields cannot
be overstated.

The soil properties considered in the numerical rating of the
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Figure 8. Soil Potential Map for Septic
Tank Absorption Fields.
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TABLE V

SOIL POTENTIALS AND LIMITATIONS FOR SEPTIC
TANK ABSORPTION FIELDS

Map
Symbol Soil Potential ' Limitations
6pA : poor slow permeability
33p poor flooding
31 poor flooding
6tB good moderate permeability
6tC good moderate permeability
25 fair less than 20 inches to
sandstone
20tBD good 20 to 40 inches to sandstone
5pA poor very slow permeability
5pB poor very slow permeability
20C
Lucien fair less than 20 inches to
sandstone
Vernon poor very slow permeability, less
than 20 inches to claybed
20DE
Lucien fair less than 20 inches to
sandstone
Vernon ' poor very slow permeability, less
than 20 inches to claybed
3 poor flooding, very slow
permeability, depth to water
table
6nB fair slow permeability
6nC fair slow permeability

6nD3 fair slow permeability
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TABLE V (CONTINUED)

Map
Symbol Soil Potential Limitations
4p poor flooding, slow permeability,
depth to water table
9p poor flooding, moderate permeability,
depth to water table
90A poor flooding, depth to water table
5rB poor very slow permeability
5rC poor very slow permeability
5rBC3 poor very slow permeability
5rCD4 poor very slow permeability
28 poor slow permeability, steep slopes
70C good 20 to 40 inches to sandstone
7C good moderate permeability
7BC3 good moderate permeability
17C poor very slow permeability, less
than 20 inches to claybeds
17DE poor very slow permeability, less
than 20 inches to claybeds
6rB fair moderately slow permeability, 50
inches to sandstone
6rC3 fair moderately slow permeability, 50
inches to sandstone
6rCD4 fair moderately slow permeability, 50
inches to sandstone
6¢B fair
Slickspot poor very slow permeability
6¢6C3 fair
Slickspot poor very slow permeability
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soil are permeability, depth to water table, depth to bedrock, slope,
percent organic matter, flooding, and Unified group of material used
for the lagoon floor. The secondary factors considered were éldpe,
and flooding.

Figure 9 is the soil potential map for the use of sewage lagoons.
The map shows the relatively favorable potential for the use of sewage
lagoons in Stillwater soils. Table VI giveé the soil potential
rating and limitations which need to be overcome when designing and

constructing sewage lagoons on Stillwater soils.

Small Dwellings With Basements

The soils of Stillwater are fairly well suited for the comnstruction
of small dwellings with basements. A small dwelling is considered to
be a building of three stories or less. The soil properties considered
are soil drainage class, depth to water table, flooding, slope, shrink-
swell potantial, Unified group, and depth to bedrock. The factors of
flooding and shrink-swell potential require special attention in
establishing the soil potential.

The problems imposed by shrink-swell are easily overcome with well
designed reinforced foundations. The cost out weighs the utility of
a basement for many people. The threat of flooding should not be
underestimated. Stiilwater possesses an ample number of.alternative
sites, where the construction of small dwellings with or without basef
ments can be located. Areas subject to flooding should always be

avoided.
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TABLE VI

SOIL POTENTIALS AND LIMITATIONS

FOR SEWAGE LAGOONS

Map
Symbols Soil Potential Limitations
6pA good 2.47% organic matter
33p poor flooding, steep slopes, rapid
permeability
31 poor flooding, steep slopes
6tB good moderate permeability, 50 inches to
sandstone, 2.27% organic matter
6tC fair moderate permeability, 50 inches to
sandstone, 3-57 slopes, 2.l17% organic
matter
25 poor 8-307 slopes, moderate permeability,
sandstone at less than 20 inches
20tBD poor 1-87 slopes, moderate permeability,
15-40 inches to sandstone
5pA good 50 inches to claybed, 2.47% organic
' matter
5pB good 50 inches to claybed, 1-3% slopes,
2.47% organic matter
20C
Lucien poor less than 20 inches to sandstone,
slope 3-57%, moderate permeability
Vernon fair less than 20 inches to claybed,
slope 3-5%
20DE
Lucien poor less than 20 inches to sandstone,
slope 5-127%, moderate permeability
Vernon poor less than 20 inches to clay bed,
slope 5-12%
3 poor flooding, depth to water table, 2.6%

organic matter
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TABLE VI (CONTINUED)

Map

Symbols Soil Potential Limitations
6nB . good - 2.2% organic matter, 1-37 slopes
6nC good 3-57 slopes, 2.0% organic matter
6nD3 fair 5-87% slopes
4p poor flooding, depth to water table,
’ 2.1% organic matter
9p poor flooding, depth to water table,
moderate permeability, 2.17% organic
matter
90A poor flooding, depth to water table,
’ rapid permeability
5rB good 1-37 slopes
5rC good 3-5% slopes
5rBC3 good ‘ 2-67 slopes, 50 inches to claybeds
5rCD4 good 2-6% slopes, 50 inches to claybeds
28 podr steep slopes
70C fair moderate permeability, sandstone at
' 40 inches, 3-5% slopes
7BC3 . good moderate permeability, 1-57% slopes
17¢C fair depth to claybed less than 20 inches,
slope 3-5%
17DE poor depth to claybed less than 20 inches,
slope 5-12%
6rB good 50 inches to sandstone, 2.4% organic
matter
6rC good 50 inches to sandstone, 2.2% organic
matter, 3-57 slopes
6rC3 good 45 inches to sandstone, 2.0 organic

matter, 3-57 slopes
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TABLE VI (CONTINUED)

Map '
Symbols Soil Potential Limitations
6rCD4 fair 40 inches to sandstone, 3-87% slopes
6¢B good 50 inches to sandstone, 2.47 organic
matter
6¢C3 good 45 inches to sandstone, 2.07% organic

matter
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Small Dwellings Without Basements

The soils ih Stillwater are well suited to small buildings-without
basements. The same properties important for dwellings.with basements
hold for dwellings without basements. The cost of foundations for
dwellings without basements is considerablyvless.

Figure 10 is a soll potential map for small dwellings without
basements. The map shows most areas in Stillwater as good or fair
soil potentials. Table VII gives the soil potential rating and limit-
ations which must be dealt with when designing and constructing

foundations for small dwellings without basements.

Local Roads and Streets

The soils in Stillwater have two soil properties that cause
problems, shrink—éwell and depth to bedrock. Shrink-swell is the
most severe, but with proper treatment the problem can be overéome.

Figure 11 is the soil potential map for local roads and streets.
This map can be useful in planning‘local roads. The location of
streets on soils more suitable for roads can save many dollars on
construction and maintenance. Table VIII is useful in determining
the problems a soil poses to road construction and for calculating

the cost to overcome these limitatioms.

Parks and Playgrounds

The consideration of parks and playgrounds is important to every
community. The soil properties which determine the soil potential are

wetness, flooding, permeability, slope, texture of surface layer, and
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Figure 10. Soil Potential Map for Small
Dwellings without Basements.
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TABLE VII

SOIL POTENTIALS AND LIMITATIONS FOR SMALL
DWELLINGS WITHOUT BASEMENTS

Map
Symbols Soil Potential Limitations
6pA fair moderate shrink-swell potential,
unified soil group of CH
33p poor flooding, steep slopes
31 poor flooding, steep slopes
6tB good moderate shrink-swell potential
6tC good moderate shrink-swell potential
25 poor 8-30% slopes, sandstone within 20
inches
20tBD good 1-87% slopes, sandstone at a depth of
: 20 to 40 inches
5pA fair high shrink-swell potential, unified
soil group of CH
5pB fair high shrink-swell potential, unified
soil group of CH
20C fair
Lucien good sandstone within 20 inches
Vernon poor claybed within 20 inches, high
shrink-swell potential, unified
soil group of CH
20DE fair
Lucien good 5-127% slopes, sandstone within 20
inches
Vernon poor 5-12% slopes, claybed within 20
inches, high shrink-swell potential,
unified group of CH
3 poor flooding, poor soil drainage, high
shrink-swell potential, unified
soil group of CH
6nB 'good moderate shrink-swell potential,

Unified soil group of Ml,CL
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TABLE VII (CONTINUED)

Map

Symbols Soil Potential Limitations

6nC good moderate shrink-swell potential,
unified soil group of M1, Cl

6nD3 good moderate shrink-swell potential,
unified soil group of Ml, Cl

4p poor flooding, unified soil group of

' Cl1-ML, moderate shrink-swell

potential '

9p poor flooding, unified soil group of
CL-ML

90A poor flooding, depth to water table

5rB v fair ‘ high shrink-swell potential,
unified soil group of CH

5rC ‘ ‘ fair high shrink-swell potential,
unified soil group of CH

5rBC3 fair high shrink-swell potential,
unified soil group of CH

5rCDh4 fair high shrink-swell potential,
unified soil group of CH

28 poor steep slopes, rock outcrops

70C ' good depth to sandstone about 40 inches

7C good moderate shrink-swell potential

7BC3 good moderate shrink-swell potential

17¢C poor high shrink-swell potential, unified
soil group of CH, depth to claybed
about 20 inches

17DE poor high shrink-swell potential, unified
soil group of CH, dpeth to claybed
about 20 inches, 5-127 slopes

6B good moderate shrink-swell potential,

unified soil group of CL



TABLE VII (CONTINUED)
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Map
Symbols Soil Potential Limitations
6rC good moderate shrink-swell potential,
unified soil group of CL
6rC3 good moderate shrink-swell potential,
unified soil group of CL
6rCD4 good moderate shrink-swell potential,
unified soil group of CL
6¢B
Slickspot poor poorly drained, high shrink swell
potential
64C3
Slickspot poor poorly drained, high shrink-swell

potential




Soil Potential
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Figure 11. Soil Potential Map for Local
: Roads and Streets.
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TABLE VIII

SOIL POTENTIALS AND LIMITATIONS FOR
LOCAL ROADS AND STREETS

Map
Symbols Soil Potential Limitations
6pA - fair AASHO rating A-7, moderate shrink-
swell potential '
33p poor flooding, steep slopes
31 poor flooding, steep slopes
6tB good AASHO rating A-6, moderate shrink-
swell potential
6tC good AASHO rating A-6, moderate shrink-
‘ swell potential
25 _ fair sandstone within 15 inches, 8-30%
' slopes, sandstone outcrops
20tBD good sandstone at 15-40 inches
. 5pA fair AASHO rating A-7, high shrink-swell
potential '
5pB fair ASSHO rating A-7, high shrink-swell
potential
20C fair
Lucien ‘ good sandstone within 20 inches
Vernon poor 20 inches to claybeds, AASHO rating
A-7, high shrink-swell potential
20DE fair ‘
Lucien good sandstone within 20 inches, 5-12%
v slopes
Vernon poor 20 inches to claybeds, AASHO rating
A-7, high shrink-swell potential,
5-12% slopes
3 poor poorly drained, flooding, ASSHO
rating A-7, high shrink-swell
potential
6nB good AASHO rating A-6, moderate shrink-

swell potential
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TABLE VIII (CONTINUED)

Map
Symbols Soil Potential Limitations
6nC good AASHO rating A-6, moderate shrink-
‘ swell potential
L]

6nD3 good AASHO rating A-6, moderate shrink-
swell potential

4p fair flooding, ASSHO rating A-7, moderate
shrink-swell potential

9p good flooding

90A good flooding

5rB fair ASSHO rating A-7, high shrink-swell
potential v

5rC fair ASSHO rating A-7, high shrink-swell
potential

5rBC3 fair ASSHO rating A-7, high shrink-swell
potential

5rCh4 fair ASSHO rating A-7, high shrink-swell
potential

28 poor steep slopes, rock outcrops

70C good ASSHO rating A-6

7C good moderate shrink-swell potential

7BC3 good moderate shrink-swell potential

17¢C poor 20 inches to claybeds, AASHO rating
A-7, high shrink-swell potential

17DE ' poor 20 inches to claybeds, AASHO rating
A-7, high shrink-swell potential,
5-12% slopes

6rB good AASHO rating A-7, moderate shrink-

swell potential



TABLE VIII (CONTINUED)

Map
Symbols Soil Potential Limitations
6xrC good AASHO rating A-7, moderate shrink-
swell potential
6rC3 good AASHO rating A-7, moderate shrink-
swell potential
6rCD4 good ' AASHO rating A-7, moderate shrink-
' swell potential
6B
Slickspots poor poorly drained, high shrink-swell
potential
64C3
Slickspots poor poorly drained, high shrink-swell

potential




85

depth to bedrdck.' Other important properties include droughtiness and
capability to maintain grass cover under intensive use (12).

Figure 12 is the soil potential map showiﬁg the areas suitable for
parks and playgrounds. Table IX gives the soil potential rating and
limitations which must be recognized and overcome when planning parks

and playgrounds.

Soil Property Maps

Figure 13 is a sbil property map. Figure 13 shows the depth to
bedrock, a condition important to nearly every soil use. Other soil
property maps can be drawn from the soils map using specific soil
properties from the tables in Appendix A. Examples of other useful

maps include slope, permeability, and shrink-swell potential.

Land Use Map

The present land-use map 1s a tool which can serve in two
capacities. It may be used to identify areas which remain available
for development, and secondly, one can compare the soil potentials
proposed in this thesis to the actual development that has already
occurred in the study area.

The map is broken into four units, residential, woodland, pasture,
and cropland. When the soil potential estimates are compared to the
actual use of the land, it becomes apparent that most of the residential
areas using septic tanks are located on soils with poor potential
for absorption fields. This shows that soils information has not been
utilized in the planning phase of Stillwater's growth in the past.

Figure 14 is a present land-use map of the study area.
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TABLE IX

SOIL POTENTIALS AND LIMITATIONS FOR
PARKS AND PLAYGROUNDS

Map
Symbol Soil Potential Limitations
6pA fair slow permeability, silt loam surface
layer
33p poor flooding, steep slopes, wet
31 poor flooding, steep slopes
6tB good 1-3% slopes
6tC - good 3-5% slopes
25 poor 8-307% slopes, less than 20 inches to
sandstone
20tBD poor 1-8% slopes, 15 to 40 inches to
sandstone
5pA poor very slowly permeable, silt loam
surface layer, droughty in summer
5pB fair very slowly permeable, silt loam
surface layer
20C
Lucien poor 20 inches to sandstone, 3-5% slopes
Vernon poor 20 inches to claybed, 5-127% slopes,
clay loam surface layer
3 poor flooding, seasonal wetness, droughty
in summer, very slow permeability,
clay surface horizon
6nB good moderate permeability, 1-37%7 slopes
6nC fair 3-57% slopes
4p poor flooding, seasonal wetness, clay
loam surface layer
9p fair flooding, seasonal wetness
90A fair

- flooding, seasonal wetness
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TABLE IX (CONTINUED)

Map

Symbol Soil Potential Limitations

5rB fair silt loam surface layer, 1-37 slopes,
very slow permeability

5xC fair | silt loam surface layer, 3-57 slopes,
very slow permeability

5rBC3 fair silt loam surface, 2-67Z slopes.
very slow permeability

5rCD4 fair silt loam surface, 2-67 slopes,
very slow permeability

28 poor steep slopes, rock outcrops

70C good 3-57 slopes

7C good 3-57 slopes

7BC3 good 1-5% slopes

17C poor 3-5% slopes, very slow permeability,
20 inches to claybed, clay loam
surface layer

6rB good 1-37% slopes

6rC fair 3-5% slopes

6rC3 fair 3-87% slopes

6rCD4 fair 3-8% slopes

6B poor seasonal wetness, slow permeability,
droughty in summer

6¢C3 » poor .seasonal wetness, slow permeability,

droughty in summer, 3-57% slopes
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Transparent Overlays

The material presented so far gives the planner, the land
developer, and the citiéen interpretations which indicate soil
suitability for individual uses. Although this may be useful in
making many decisions, the planner and land developer need to get an
overall picture which combines all or several of the uses discussed.
To obtain this view the soil potential maps are converted into color
transparencies. The soils map colored according to the soil potential
for cultivation, serves as a base for the overlays. The planner can
see the land valuable for fafming in relation to the land most suitable
for urban development on one’map} This should assist the planner in
making wise land use decisions. (The transparencies are located in
the pocket found on the back cover).

Combining the transparencies of dwellings without basements, local
roads and streets, and sewage lagoons, the developer can rate possible
siteé in the Stillwater area for this type of subdivision. In the
study area this combination shows that sizable acreage composed of
Zaneis (6rB, 6rC, 6rC3), Norge (6rB, 6nC3), Teller (7C, 7BC3),‘and
Chickasha (6tB) have good soil potential for all three uses. In
addition many acres of land have two good and one fair soil potential.
Various other combinations of good, fair, and poor potentials occur.
The choice of the more suitable sites for development and prior
knowledge of the soilvconditions combine to give a logical planning
and construction guide.

The'combination of dwellings without basements, local roads and
streets and septic tank absorption fields shows that small acreage

composed of Stephenville (70C), Teller (7C, 7BC3), and Chickasha
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(6tB, 6tC) have good soil potentials for all three uses:. Many acres
have two poor potentiais out of three. This strongly indicates the
relative poor suitability for such a development.

Although this thesis covers only four sections of land in
Stillwater, the tables 6f interpretations allow potential maps of
the entire Stillwater area to be made., All the desirable inter-
pretations are not made in the thesis, but the soil descriptions
in Chapter IV, the table of soil properties in Appendix A, the table
of engineering data in Appéndix B, and the physical and chemical
data in Appendix C should supply the soils information needed to

make sound interpretations.



CHAPTER V
SUMMARY AND CONCLUSIONS

The utility of soil information in local and regional planning
is well documénted.. Soil interpretaﬁions give the planner a means
to identify prime agricultural land and areas more suitable for
specific urban uses. The soils data combined with the economic
and social demands take into consideration the key factors for good
land use. The agricultural interpretations for cultivation, predicted
yield and range sites with septic tank ‘absorption field, sewage
lagoon, small dwellings with and without basements, local roads and
streets, and parks and playground interpretations accord the planner
.»and land developer a solid foundation for using soils information in
their work.

The occurrence of highly interbedded sandstones and claystones
promotes the formation of many atypical soils in the Stillwater area.
Instead of a soil being developed in a sandstone or a claystone, some
soils are developed partially in sandstone and partially in claystones.
A soil with a sandy textured surface with a clay subsoil will have
interpretative values very different from a soil developed completely
in sandstone. This is particularly a problem, when a soil developed
from two parent materials is mapped as a soil developed from one.

One muét keep in mind the possibility of having an inclusion of soil

that has interpretations vastly different from the typical soil within

93
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a single mapping unit. This fact alone points out the need for an on-
site investigation before a final decision is reached or construction
begins. The problem of soil variation within mapping units does not
undermine the effectiveness of soil potentials as a tool for planning
and locating the most suitable areas for development. The typical
soil remains the dominant soil type within the mapping unit.

Transparent overlays appear to be an effective means of seeing
the soil potentials for several uses in relation to one another and
identifying prime agricultural land versus the best land for urban
development. The economic and social demands remain as the final
factors in developing the definition of true soil potential, as
defined by Johneon and Bartelli (8). These factors can only be
properly evaluated by the planner, when he incorporates the soils
information into the comprehensive plan.

The opportunity’now exists for the planners and developers of
Stillwater to make a positive contribution in the city's future growth.
Preparation of interpretive maps and transparent overlays of the
entire Stillwater area woul& significently alter the growth of the

city in a positive way, making the community a better place to live. -
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TABLE X

TABLE OF IMPORTANT SOIL PROPERTIES

Depth to Shrink
Bedrock Permeability Drainage Swell Unified Soil
Soil Type Soil Symbol Slope (inches) (inches/hour) Class Potential Classification Flooding
Bethany 6pA 0-1 > 60 .06-.2 well drained Moderate CH None
Darnell 25 1-8 16 2.0-6.3 somewhat Slight SM None
excessively
drained
Chickasha 6tB 1-3 50 .63-2.0 well drained Moderate CL None
6tC 3-5 50 .63-2.0 well drained Moderate CL None
Kirkland 5pA 0-1 50 <.50 well drained High CH None
5pB 1-3 50 <.50 well drained High CH None
Miller 3 0-1 >72 <.06 poorly High CH Rare
drained
Norge 6nB 1-3 > 60 .06-.2 well drained Moderate ML, CL None
6nC 3-5  >60 .06-.2  well drained Moderate ML, CL . None
6nD 4-6 > 60 .06-.2 well drained Moderate ML, CL None
Port 4p 0-1 >72 .05-.2 well drained Moderate CL - ML Occasional
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TABLE X (CONTINUED)

Depth to Shrink
Bedrock Permeability Drainage. Swell Unified Soil

Soil Type Soil Symbol Slope (inches) (inches/hour) Class Potential Classification Flooding

9p 0-1 >72 .6-2.0 well drained Slight CL, ML Ocecasional
Pulaski 90A 0-1 >72 2.0-6.3 well drained Slight SM Occasional

to
Frequent

Renfrow 5rB 1-3 50 <.50 well drained High CH None

5rC 3-5 50 ‘ <.50 well drained High CH None

5rCD4 2-6 50 <.50 well drained High CH None
Renfrow- 5rBC3 2-6
Kirkland
Complex
Renfrow 50 <.05 well drained High CH None
Kirkland 50 <.05 well drained High CH None
Stephenville 70C 3-5 40 .63-2.0 somewhat Slight SC None

: excessively
drained

Stephenville 20tBD _ 1-8
Darnell
Complex
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TABLE X (CONTINUED)
Depth to Shrink
Bedrock Permeability Drainage Swell Unified Soil
Soil Type Soil Symbol Slope (inches) (inches/hour) Class Potential Classification Flooding
Stephenville 40 .63-2.0 somewhat Slight sC None
excessively
drained
Darnell 15 .0-6.3 somewhat Slight SM None
excessively
drained -
Teller 7BC3 1-5 >60 .6-2.0 well Moderate CL None
drained
7C 3-5 >60 .6-2.0 well Moderate CL None
drained
Vernon 17C 3-5 15 .06 somewhat = High CH None
excessively
drained
17DE 5-12 15 .06 somewhat High CH None
excessively
drained
Vernon- 20C 3-5
Lucien
Complex
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TABLE X (CONTINUED)

Depth to Shrink
‘ Bedrock  Permeability Drainage Swell Unified Soil
‘Soil Type Soil Symbol Slope (inches) (inches/hour) Class Potential Classification Flooding
Vernon 15 <.06 somewhat _ High CH None
excessively
drained
Lucien 15 .63-2.0 somewhat Slight SM None
excessively
drained
Vernon- 20DE 5-12
Lucien
Complex
Vernon 10 <.06 . somewhat High CH None
excessively
drained
Lucien 12 .63-20 somewhat Slight SM None
excessively
drained
Zaneis 6rB- 1-3 .50 .2-.8 well drained Moderate CL None
6rC, 6rC3 3-5 45 . .2-.8 well drained Moderate CL None
Zaneis- 6¢B 1-3
Slickspot
Complex
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TABLE X (CONTINUED)

Depth to Shrink
Bedrock Permeability Drainage Swell Unified Soil
Soil Type Soil Symbol Slope (inches) (inches/hour Class Potential Classification Flooding
64C 3-5
Zaneis 50 .2-.8 well drained Moderate - CL None
Slickspot 50 <.06 poorly High CH - None
‘drained
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TABLE XI

TABLE OF ENGINEERING TEST DATA

Sieve Analysis

% Passing ‘ ‘Potential
Soil Series AASHO No. No. No. No. Liquid Plasticity Shrinkage Shrinkage Volumetric Vertical
& Horizoms Class. 10 40 60 200 Limit Index Limit- Ratio Change Change
Bethany A A-4 100 98 89 71 22 4 - - - -
B A-6 100 99 89 74 38 8 10 2.01 48 -
C A-6 100 99 84 61 30 12 12 - 1,93 31 -
Chickasha A A-4 100 99 99 50 26 6 - - - -
B A-4 100 100 100 54 28 9 - - - -
C A-6 100 100 100 64 35 16 14 1.86 22 -
Darnell A A-4 100 100 99 66 24 3 - - - -
Kirkland A A-4 100 100 98 81 29 9 17 1.78 28 -
B A-7 100 100 100 88 51 26 10 2.02 44 .39
Lucien A A4 100 99 95 51 25 5 17 1.78 8 -
AC A-4 100 100 99 64 26 6 17 1.78 7 -
C A-4 100 99 99 41 22 2 17 1.78 11 -
Miller A A-6 100 100 99 93 33 12 13 1.85 29 -
AC A-7 100 100 100 96 44 19 10 2.00 56 15
C A-6 100 100 100 96 38 18 9 2.06 43 -
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TABLE XT (CONTINUED)

Sieve Analysis

%Z Passing Potential

Soil Series AASHO No. No. No. No. Liquid Plasticity Shrinkage Shrinkage Volumetric Vertical
& Horizons Class. 10 40 60 200 Limit Index Limit Ratio Change Change
Norge A A-4 100 100 99 82 35 . 9 19 1.71 17 -

B A-6 100 100 99 82 39 19 13 1.90 42 -

C A-6 100 100 99 73 36 18 14 1.87 36 -
Port A A-4 100 100 99 81 26 7 16 1.77 20 -

C A-4 100 100 99 52 NP NP - - - -
Pulaski A A-4 100 98 86 40 : NP NP - - - -

C A-4 100 99 93 45 21 5 - - - -
Renfrow A A-4 100 99 98 79 28 5 - - - -

B A-7 100 99 98 85 50 25 9 2.03 65 .36

C A-7 100 98 97 82 42 21 11 2.01 47 .21
Stephen- A A-4 100 99 68 55 28 5 - - - -
ville B A-6 100 100 99 80 36 15 13 1.88 36 -

C A-6 100 100 100 81 28 11 13 1.90 23 -
Teller A A-4 100 99 81 45 NP NP - - - -

B A-6 100 98 88 53 29 12 13 1.88 29 -

C A-6 100 98 95 69 32 12 17 1.76 24 -
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TABLE XI (CONTINUED)

Sieve Analysis

% Passing Potential

Soil Series AASHO No. No. No. No. Liquid Plasticity Shrinkage Shrinkage Volumetric Vertical
& Horizons Class. 10 40 60 200 Limit Index Limit Ratio Change  Change
Vernon A A-7 100 99 99 93 41 19 11 1.99 49 .15

C A-7 100 99 99 93 62 31 18 1.77 54 .63
Zaneis A A-6 100 99 98 73 36 12 17 1.75 34 -

B A-7 100 100 99 85 46 » 21 12 1.94 61 .21

c A-6 100 100 99 85 ' 39 19 15 1.83 32. ; .15
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FIELD SOIL PHASE: BETHANY SILT LIaM
LOCATICNT 1002 5F JF ww CCNER CGF Tde ST 1/4 ©F SEC. 16=-T19N=-R2E, NEAR
WEATHER STATIVLAGRCNCMY FARM, STILLWATFER, PAYNE CIOUNTY, OKLAHOMA.
SAMPLFERS: CALZ AJBERS & ELwak D ocITSCHE DATF: 12-19-68
PRCFILE CESCRIPTIANS .
SAMPLE NUMBER HORTZON CEFPTH  THICKNESS CELER (M) TEXTURE STRUCTURE CONSESTENCF
(M) (C4, )
48=CK=bu~ 2= 1 AP G- 18 18 10.0YR 2/2 SIL 1GR DHy MFR
68-NK=60- 3= 2 481, 18- 290 12 10.9YR 3/2 SICL 1SBK DHyMF1
53-0K=-62- 3- 3 R21T 30- 351 21 10.0YR 3/2 [ 2S 8K DVHyMF1I
68-~CK=-£J= 3~ & 5227 51- 71 20 10.0YR 3/2 o 2BK DVHyMVFI
08-3K=-00~ 2~ 5 B23T 71- G4 22 10.0YR 3/2 SIL 28K DHyMF1
63-CK=-£2= 3~ 6 H3 94=-1:4 20 2.5YR 3/¢ C 15BK DHy MF 1
68-CK~60- 3= 7 ( 124=127 3 1040YR 3/6
CHEVMICAL DATA: ARALYST: U. CAKHTAR & D. ROGERS
——_PHL:Y___ —————_EXCHANGEABLE CATIONS.MEQ/100 GMS
SANFLE NUMBER H20  KCL CEC H CcA MG K NA AL NAAC
68-CK-60- 2- 1 Le% 545 17.9 2. 60 10.60 3.10 1.80 0.10 0.00 87.1
68-0K=60- 2= 2 Sel  4a9 2641 4,90 14410 5430 1.79 0.10 0.00 93.4
68-CK~-60- 2- 3 £.) 540 20,6 5.70 18.20 6.90 2.10 0.10 0.00 92.8
&8-CK-6C- 3- 4 tal 542 l6.4 560 16,20 6410 2430 0. 20 0.00 T6e3
68-0K-¢c0- 3= 5 ved 5.2 2669 3. 50 12.10 7.50 040 0.10 0.00 77.3
63-CK-60~ 3- 6 ce5 5.3 17.4 2.40 10.70 4.90 0.40 0.20 0.00 93.1
68-0K-60- 3- 7 beb Seb 15,2 3,60 Ye 80 5430 0.40 0e20 0.00 9649
PHYSICAL DATA: ANALYST: U. BSKHTAF & 0. ROGERS e ———SAND_SUBERACTIONS
SANFLE MUMBER YSANT ASILT sCLAY TZATURE Z>2MM ZVvCs iCs IMS ZFS IVFS
68-CK=&0=- 3= 1 21.3 5445 23.7 SIL N A NA NA NA NA NA
68-0K-60- 2= 2 1hec 47.7 35,7 SICL N A NA Na NA NA NA
68-CK=60- 3= 3 12,1 36,2 43,7 C N A NA NA NA NA NA
£8-0K=-&L- 3= 4 10.2 39,7 49,5 o N A NA NA NA NA NA
63-0K=69~- 3- S 2549 37.6 2548 L N A NA NA NA NA NA
68~CK=5u- 3- 6 29.3 2446 4541 C roA NA NA NA NA NA
68-K=-60- 3- 7 2548 3C. 0 39.6 cL N A NA NA NA NA

NA

MOTTLED COLOURS

—XBASE_SATURATION _

SUM OF CAT.
85.7
8le2
82.7
B3.7
85.2
87.1
84,0

oM
2420
249
1.90
1.30
0.80
0.50
0.30

PePoM,
TOTAL P
349,.0
246.0
182.0
142.0
105.0
121.0
127.0
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FIELD SCIL TYPE: CHICKASHA LCAM

LOCATIGN: 2575' £ ANOD 500' 5 GF THE NWw CORNER CF SECe 16eT.19N,R2E.
PAYNE COUNTY, OKLAHIMA, :

SAMPLER: wILSON & GRAY WATE: 4-25-72

PRCFILE CESCRIPTION:

SAVMPLE NUMBER  HCRIZOM  JEPTH THICKNESS  COLOR (M) TEXTURE STRUCTURE CONSISTENCE MOTTLED COLORS
(CH.) (CM, )

73-CK-60- 1= 1 AP 0- 23 23 7.S5YR2/3 L 1FSBK-GR DHyMFR
73-0K=60~ 1= 2 81 23- 51 23 T«5YR3/ 3 SIt FSBK DHyMFR
73-0K-¢0- 1- 3 B21T 51- 69 .18 7.5YR3/4 sIcL 2FSBK DHoMF1
73-CK=60~ 1- 4 B227T 65- 97 28 5.0YR4/E c 2MSBK DVH, MF 1
73-CK=-60~ 1- 5 B3 97-135 38 5.0YR5/ 8 c 1CSBK
73-0K-609- 1- 6 C . 135~140 5 2.5YR3/4 S5 M DV Hy MEF I
CHEMICAL DATA: ANALYST:  WILSON .

—PH131___ - _EXLHANGEABLE CATIONSJMEQ/100 GMS - -_ZBASE_SATURATION . __Z_ P.P.M.
SAMPLE NUMBER H2N  KCL CEC H CA MG K NA AL NAAC SUM OF CAT. OM TOTAL P
73-CK=-60- 1- 1 6:2 5.6 15.0 4, 68 S 33 2.52 0.46 0.19 0.00 5648 6445 2429 209.4
73-0K-60- 1~ 2 6.1 4.9 17.2 4,01 60172 4437 0.31 0.17 0.00 67.2 70.2 1.99 174.7
73-0K-6C- 1- 3 6.2 540 2345 5.18 9453 7.52 0.25 0,22 0. 00 T4e6 172 1.35 157.8
73-0K-€0- 1- 4 6e3 5.3 18.6 4.G7 Te52 . 6480 0626 0.20 - 0.00 79.4 784 0.52 107.2
73-CK-60- 1- § 64 5.5 17.2 2.56 6a72 6413 0.20 0.31 0.00 176 81.9 0.24 90.3
73-0K-60- 1- 6 Tel 560 8.6 0.32 3.6l 2.77 - 0.09 0. 41 0.00 79.9 9506 0.07 137.0
PHYSICAL DATA: ANALYST: wILSON —-SAND_SUBERACTIONS __ _______ o —SILY SUDBFRACTIONS __
SAMPLE NUMBER  %SAND ZSILT CLAay TEXTURS Z>2MM VLS %CS MS IFS ZVFS 2CSI IMS 1 IFST
73-0K-60~ 1= 1 3746 4541 17.3 L 0.0 Oel 0.1 0e2 17.6 19. 6 29.9 11.8 29.9
73-CK=-60~ 1= 2 3&4.4 404 25.2 L 0.9 0.1 0.1 0.4 19.0 14.8 29.9 7.8 29.9
73-CK-60- 1- 3 31.2 32.7 36.1 cL 00 0.1 0.1 0.1 1862 12.8 19.9 12.0 19.9
73-0K-60~ 1- 4 37.8 2% 4 2.8 cL DeN Jde1 0.2 043 2442 13.1 17.8 10.1 17.8
T3-CK-60~ 1= 5  42.3 28.1 2946 cL 0.0 0.1 0.2 0.3 23.9 17.8 20.1 5.9 20.1
73-0K-£0- 1- 6 €3.4 22e% l4.1 SL Oed 0.1 Oul 0.1 297 33 4 1343 Set 13.3
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FIELD SOIL TyPe:

KISKLAND CLAY L1AM

OF SEC.

LOCATION: 1600' NW S THE Sw CCRNER OF THE SE 1/4 16=-T1SN=R2E,
AGRCNOMY FARM, PAYNEC COUUNTY, STILLWATER, OKLAHOMA.
SAMELER: ROGERS & BITSCHE DATE:  12/20/68
PROFILE DESCRIPTION: .
SAMFLE NUMEBEK HORIZON DEPTH THICKNESS COLGR (M) TEXTURE STRUCTURE CONSISTENCE MOTTLEC COLOGRS
(cMe) [ P
68-0K=€0- 4= 1 AP o~ 15 15 10.0YR 3/2 CcL 1GR DHyMFR
68-CK=-60= 4= 2 8227 15- 48 33 10.0YR 3/2 SICL 28K DVHyMVFI
4= 3 B23T 48- 76 28 10.0YR «/3 cL 2BK DVHsMVFI
4= 4 B24T 7e- 97 21 T« SYR 5/4 cL 2BK DVH, MVFI
4= 3 25T S$7-122 25 5.0YR 4/6 L p4:1.9 DVHyMEL
4- & B3 122-145 23 10.,0YR 5/1 cL 18K DVH MFI
6£8=0K=b63- 4- 7 C 145-139 5 10.CYR 4/6 cL
CHEMICAL DATA: ANALYST: De BAKHTAR & De ROGERS -
- -3 e — EXCHANGEABLE CATIONSSMEQ/3DD GMS —ZBASE_SATURATION _  __3_ PeP.Me
SAMELE NUMBER H20 KCL CEC K ca MG K NA AL NAAC SUM OF CAT. OM TOTAL P
68=-CK=60~ 4= 1 Sed 4.2 l4e 4 S. 10 Se 89 3,90 0.20 9450 0.9 100.0 T4.0 2440 246.0
68-CK=60~ &4~ 2 eeT 5.3 27.8 1.892 17.30 4040 Ue40 2.10 0.00 87.0 93.1 1l.60 152.0
68-0K-€0- 4= 3 TeB 67 2846 0.00 18.10 9.10 0.30 2440 0. 00 104.5 100.0 0.90 102.0
£8-0K-60- 4- & 7.9 6.8 2602 .90 17.50 8412 0.30 4.09 0.900 106.0 100.0 0.60 96.0
63-0K=69- 4= 5 7«7 6.7 2646 V.00 10.50 6.20 0.30 3.30 " 0,00 76.3 100.0 Ge40 78.0
638-0K~60- 4= o Teb b4 212 1.00 13,30 Te40 0430 4030 0.00 1193 9662 0.30 38,0
68-CK=-6)~ 4= 7 Ta3 546 21.9 1.50 10.89 6.10 0.30 4,20 0.00 97.7 93.4 0.20 89.0
PHYSICAL DATA: ANALYST: D. BAKHTAR & De ROGERS ___ __ ____ CIIONS
SAMFLE NUMBER TSAND ASILT CLAY TEXTURE i>2MM aVCSs 3CS IMS IFS IVFS
68~0K~60- 4 1 2742 4B 5 2443 L N A NA NA NA NA NA
68-CK=6)~ 4= 2 4.6 38.2 47.2 [ N A NA NA NA NA NA
68-0K=-60~ 4~ 3 2245 322 45,3 c N A NA NA NA NA NA
6B-0K-60- 4= 4 27.5 3601 3643 cL N A NA NA NA NA NA
68-0K=63- 4~ 5 30.6 34.6 34.8 cL N A NA NA NA NA NA
68-0K=-€0- 4= &6 “2e5 284 29.4 cL N A NA NA NA NA NA
68=-CK=60- 4= 7 32.3 33.3 33,9 cL N A NA NA NA NA NA
FIELD SOIL TYPE: LUCIEN
LOCATION: 2170° EAST AND 330' SOUTH 9F THE NW CORNER OF SEC. 16, T19N,
R2E, STILLWATER, PAYNE CCUNTY, OKLAHOMA.
SAMPLERS: GRAY AND wILSON CATE: 4-25-73
PROFILE CESCRIPTION:
SANMPLE NUMBEK HCRIZIN DEPTH THICKNESS COLOR (M) TEXTURE STRUCTURE CONSISTENCE MOTTLED CULORS
(CM.) (CMe }
73-CK-560- 2- 1 AP 0- 13 13 5.0YR3/3 St 1F SBK~GR DS yMFR
T73-0K=-60~- 2~ 2 8 13~ 41 28 5.0YP3/4 SL 1FSBK DSsMFR
73~-CK~-€0~- 7- 3 C 41- 46 5 2.5Y23/4 Ss
CHENICAL DATA: ANALYST: WILSON
: —--PR2:l __ EXCHANGEABLE CATIONS.MEQ/100 GMS _ . ___ 1.1 JURA. — PePoM
SAMPLE NUMBER H2J KCL CEC H ca MG K NA AL NAAéSE_iASUM %éDgAT- _Ea— TU;A: ;
73-0K-60- 2- ) 6e3 5e5 12.8 4400 4e53 l.78 0.38 0.08 0.00 5249 62.9 3.03 79.0
73-CK-60~- 2~ 2 6.5 Sa4 11.8 3.44 4457 2.51 Oel5 0.08 0.00 6l.8 68.0 1.31 T4.0
73-CK-60-~ 2- 3 6.7 5.5 6.0 0.69 2.30 1.74 0.05 0.04 0.00 68.9 85.7 0.09 3640
PHYSICAL DATA: ANALYST: wILSCN SAND_SUBFRACTIONS. _SILT SUBFRACTIONS ___
SAMPLE NUMBE®  ISANC SILT %CLAY 1€ XTURE 2>2MH ZVCS S IMS %FS IVFS TCSI ™MST 3FSI
73-CK-6C- 2= 1 57.9 23.4 18.7 sL F) 0.1 0.1 0.5 4642 11.0 1546 4e0 15.6
73-0K=-60- 2- 2 5445 25.2 2.0 scL 249 0.1 0.2 0.4 44,0 0.0 16.3 7.4 16.3
73-CK=60- 2= 3 N A N A N A N A NA NA NA NA 10.0 NA NA NA
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FIELD SOIL PHASE:

LOCAT ION:

600°*

AGRONOMY FARM,
DALE R0GFRS & EDWAKD BITSCHE

SAMPLERS:

PRCFILE DESCRIPTICN:
SANMPLE NUMBER

68-CK-60-
68-0K-60-
68-0K=-£0-
68-CK-60~
6E8~0K=-6C-
68-3K-60~
68-CK=60~
68-0K-60-
68-0K-60~
68-CK-60-
68-0K-60-

2-
2~
-
2-
?2-
2-
2-
2-
2-
2-190
2-11

Ve NCuHwN -

CHEVICAL DATA:

SAMPLE NUMBER °

68-CK-60-
68-0K-60~
68-CK=60~
68-0K=-60-
68-0K=-60-
68-CK-€0~-
68-0K~60-
68-CK=60~
68-0K-50-
68-0K-60~
68-0K-60-

2-
2-
2-
2-
2-
2-
2-
2-
2-
2-19
2-11

PHYSICAL DATA:
SAMPLE NUMBER

68~CK=60~
68-CK-60~
68~0K-060-
68-0K=60~
68-CK=-60-
638-0K~60~
68-CK-60~
68-0K-60-
68-0K-60-
68-0K~60~
68-0K~£0~

2-
2-
2-
2-
2-
2-
2-

~
U

-

= CO®NO U P WN

~
|

VD QO WP N

NNRGE LOAM
SE GF THE

Nw COPNER OF THE SE 1/4 JF SEC.

STILLAATER, PAYNE COUNTY.

16-T19N-R2E.

DATE 12-17-08

HORIZON  DEPTF THICKNESS  COLOR (M) TEXTURE STRUCTURE CONSISTENCE
(CMa) (CH.

AP 0- 18 18 T.5YR 3/2 L 25R DHyMFR

Bl 18- 28 10 Te5VR 4/2 cL 1BK DHyMFR

B21T 28~ 43 15 5.0YR 3/6 [ 2BK DHy MFR

B22T 43- 64 21 2.5YR 3/6 [ 2BK DVH, MFI

823 64— 89 25 10.0YR 6/2 c 2BK DVHyMVFE

T1ic1 8S-114 25 5.0YR 6/1 CcL 28K DVHyMVFI

11c2 114-132 18 10.0YR 578 cL 28K DVHyMVFI

11C3 132-142 10 5.0YR 6/2 cL 28K DVHyMVFE

11C4 142-221 79 5.0YR 7/2 sicL 2BK DVH,MVFI

111cC 221-411 190 5.0YR 6/4 SIL 18K DVH MVFI

1ve 4ll-414 3 10, 0YR 4/6 M DHyMFR

ANALYST: BAKTAR & ROGERS

———P4l:l___ e ——EXCHANGEABLE CATIONS.MEQ/Z100 GMS_______ --3BASE_SAT
H20 KCL CEC H ca MG K NA AL NAAC B
cel 5.0 1le4 3.70 e 70 3.20 0.20 0.10 0,10 89.4
S5e6 4ab 15.7 4.90 7.00 3.40 0.20 0.10 0.10 68.1
5.6 4.8 24.4 4490 11.30 7.80 0.40 0.10 0.10 80.3
5.8 5.2 21.9 3. 70 13430 6430 0440 0.10 0.00 917
7.3 6.8 2440 0.00 28.€0 6.70 0.40 0.10 0.00 149.1
Teb 6.9 26.1 0.50 25430 6420 0e40 0410 0.00 122.6
Te3 ba3 23.3 0. 00 1720 9.00 0440 0.20 0.00 115.0
T7T 7.1 26.8 0.00 18.70 8.00 0.30 0.20 0.00 101.3
Teb Eob 28.8 1.50 10.70 6420 3.60 0.50 0.00 T249
Teo be4 93 0. 00 S5e 80 T.10 0.20 0.40 0.00 145.1
7.3 6.2 18.2 1.50 9.20 4.50 0.20 0.20 0.00 T7.4

AMNALYST: BAKTAP & ROGERS . D _SUBERACIIONS . ___

ASAND SILT LCLAY TEXTURE D2MM VCS 2CS IMS «*S IVFS
47.8 37.2 15.0 L N A NA NA NA NA NA
36.5 39.8 23.7 L N A NA NA NA NA NA
21.3 4Ce0 3841 cL N A NA NA NA NA NA
17.7 45.5 36.8 sicL N A NA NA NA NA NA
17.3 39.8 4244 c N A NA NA NA NA NA
2140 40.6 28 4 cL N A NA NA NA NA NA
22 .4 40.7 36.9 cL N A NA NA NA NA NA
20.8 45¢8 33,4 cL N A NA NA NA NA NA
11.8 5344 34.8 SICL N A NA NA NA NA NA
4940 32.5 18.5 L N A NA NA NA NA NA
15.8 5Ce S 33.3 SICL N A NA NA NA NA NA

URATION.
UM OF CAT.

72.9
68.2
19.7
8445
100.0
98.5
100.0
100.0
93.3
100.0
90.4

MOTTLED COLORS

&
0

2420
2.10
1.60
1.10
0.50
0.30
0.20
0.10
0.20
0.00
0.00

Py PoMe
TOTAL P
134.0
229.0
154.0
83.0
T4.0
5540
48.0
230.0
4640
23.0
29.0
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FIELD SCIL TYPE: MILLEZ LIKE

LUCATION: 50 w AND 59t N 3F THE SZ CORNER OF 3EC2L, TI9N, R2E,
PAYNE COUNTY,y UCKLAHTMA

SAMPLERS: PESCHEL AND DCUTHIT

PROFILE DESCRIPTICNH:

SAMPLE NUMATE  HCKIZM  DEPTH  THICKNESS  COLSR (M) TEXTURE STRUCTURE ~ CONSISTENCE MOTTLEUC COLORS
(CHe) (CMe)
75-CK-60- 3~ 1 AP 0= 2% 25 Se YRu/4 c 2MSBK DVH, MVFI
75-0K=-60~ 3= 2 Al 25~ 4b 23 5. YR4/3 [ 2MSBK DYHMVFI .
75-0k-0- 3- 3 4C 48- 19 31 2.5Y4/4 c M DV HyMVFI
75-CK-60- 2- 4 C 79-10¢ 39 2.5Y23/6 c M DVHy MVF ]
CHEMICAL DATA: AHALYST:  PESCHEL :
——2dtilo__ e EXCHANGEABLE CATIONSsMEQZ100 GMS ______ - __ZRASE SATUEATION _  __I_ P.P.M.
H23 KCL CEC H [ MG 3 NA AL NAAC SUM OF CAT. OM TOTAL P
7.6 b.& 2642 1.71 11,28 8.31 0.36 0.23 0.00 76.8 02.2 2.90 280.8
7.8 sS4 28.5 Q.85 3,44 11428 0.23 0e 55 0.00 72.0 6.0 1.90 18l.6
7.8 t.d 23.8 0.29 17.38 12413 J.19 0438 0,00 1000 100.0 1.564 166.7
Hed 7.7 22.5 Jeutd 16,79 15.86 V.19 0.73 0.00 100.0 100.0 1.26 182.6
PHYSICAL DAY ANALYST: PESCHEL e ————__.SANL SUBFRACTIONS —
SAMPLE MUMBF?  &SAND &SILT LCLAY TEXTURE &>2MM IVCS [733 NS IFS IWS
75-CK-60- 2= 1 5.8 56.9 38.2 SICL 0.3 0.1 0.1 0.2 0.1 5.4
75-CK-60- 3- 2 2.9 4741 50.0 sIC 9.0 0.1 Ol 0.1 05 2e2
T5=0K-&0~ 3~ 3 2.8  57.1% 40.0 S1C 3.0 Nel 9.1 0.1 0.3 2.4
75-0K~65~ 3- 4 2.5 56.1 39.4 s1cL (] 0.1 0.1 0.1 0o 1.9
FIELD S7IL TYPE: PORT (LAY LCav
LOCATIGNT  420% S, 3707 W FROM THE NE COKNER OF SEC. 237 T19Ns R2E.
PAYNE COUNTY. OKLAHOMAL
SAMPLERS: WwILSON DATE: 5-21-73
PRCFILE CESCRIPTIUN: i ;
SAMPLE NUMBEK  HORIZIN  DEPTH THICKNESS — COLOR (M) TEXTURE STRUCTURE CONSISTENCE MOTTLED COLJRS
(CHe) (CMed
73-CK-63- 7= 1 &P u- 20 20 2.5YR3/3 cL 18K DH , MF
© 73-CK-60- 7- 2 AC 20- 43 23 5.0YR3/6 [4 1RK OHeMF
73-7%K-63~- T- 3 G 4e- 79 31 5. 3YR3/6 L M DHy MER
73-CK=6G- 7~ 4 C2 79-112 33 5.0YR5/6 st ] DS JMFR
CHEMICAL DATA: ALALYST: AILSUN .
_—-PH1:1___ _CXCHANGFABLE CAYIONS,MEC/100 GMS __ ___ . ZBASE SAYURAIION. _ ——$_. PeP.M.
SAMPLE MNUMBE& H20 KCL CEC ca MG 3 NA AL NAAC SUM DF CAT. OM TOTAL P
73-0K-52- 7- 1 6.5 5.8 22.1 9.74 6.02 0.52 0.33 0.00 75.2 680 215  65.0
73-0K-63- T- 2 6e3 640 18.9 8. 69 5.78 0.31 0.17 0400 79.2 100.0 0.95 42.0
73-0K-60- 7= 2 6ed  Oal 1l.0 4453 3.15 2.15 0.13 0.00 72.3 192.0 0.50  30.0
73-CK-60- 1= & 740 6.2 8.7 3,11 2.06 V.10 0.13 0.00 6241 100.0 9.29 10.0
PHYSICAL DATA: AMALYST: WILSUN e ——SANU_SUBFRACTIONS . _____ _SILY SUBFRACTIONS ___
SAMPLF NUMBER  £SAND ZSILT 3CLAY TE XTURE >2MA IVCS .. ¥CS IMS 2FS IVFS zCSI TMSI 3FST
73-CK-60- 7- 1 349 al.2 29.8 sicL 0.0 ~0.1 0.1 0.3 2.4 5.0 29.0 26.6 2940
73-0K-6C- T- 2 12.2 50l 3l.0 sIcL 0.9 0.1 0.1 0.1 3.2 8e7 2546 2406 2546
73-0K-60- T- 3 41,8 3842 19.9 L 0.0 0.1 0.l 0.1 2143 20.4 25.6 10.4 25.6
73-CK=60= T- & 652 23.3 11.5 SL 0.0 0.1 0.1 0.2 4148 23.0 6.3 6.2 1643

¢TIl




FIFLO SGIL Tyes:
LOCATILN: 12990

PAYNE COUNTY, CKLAM:
SAMFLER: DCUTHIT and

PRCFILE CESCHIFT
SAMPLE MUMES~

75-0K=63- = 1
75-CK-60- 1-
75-0K-£2- 1=
75-CK=0- 1=
TH-K=-8I- V-

[ R

CHEVMICAL DT a:

75~0K=6u= 1-
T5-CK-69~- 1=

'
[V I SOV

PHYSICAL DATA:
SAMFLE "UMBEF

75-0K=63- 1~ 1
75-CK=-60- 1- 2
75-0K-00- 1= 3
75-0K-69- 1- &
75-CK-€0- 1= 5

FIELD SOIL Tyres

CF SECTION

PRCFILE DESCRIPT
SANMPLE NUMBER

74-CK-60- 1- 1
T4=CK=60~ 1= 2
T4-0K-€0- 1~ 3
T4-CK-60- 1- 4
T4-0K-60- t- 5

CHEMICAL CATA:

SAVMELE KUMEER
Ta-Ck=60- 1- 1
T4~0K=-e0= 1~ 2
T4-0K=69- 1- 3
T4-CK=60- 1- 4
T4-K-60- 1- 5

PHYSICAL 0ATA:z

S&MPLE NUMBER
Ta~0K-60- 1-
74-CK-60- 1-

T4-CK=-60- 1-
T4~(K~-60- 1-
74-CK=60- 1=

OB WA

PIYT STILT L-aM
5OAND )9t a R

1t
HTEIZON DEPTH
(e
a- 23
ol

A >

ARNALYST: PESCHF
LSANO ISILT
6o 66.2
5.7 56.7
> S49e2
11.4 63.J
8.1 Ta.3

a1,

THE NFE CORNER ZF SEC 20s TIGN, R2E,

THICKNESS  CULJR (M) TEXTURE STRUCTURE
(CMw)
33 5. YR3/3 cL 1MGR MFR
23 50 YRw/C cL LMSBK MER
29 2.5YR3/4 cL 2MPK MER
20 Ze5YR3/4 sicL 2M3BK MF1
31 5. YR&4/4 SIL 1FSBK MFEI

e _LXCHANGZASLE CATIONS.MEQ/1Q0 GMS____ ___
a MG Ko NA A

H C L

2,27 Ba30 6e 206 Do 4% Oell 0.00

.57 9. C7 5.0 0,23 9.13 0.00

U.85 0.7 T.22 Ce23 0el3 U. 00

0e 57 8.57 5.00 D415 Q.11 0.30

3.0 10445 LX) Oely .09 Q00

L ——m——— . SAND _SUBFRACTIONS ____ ___

icLay TEXTURE D2NM TVCS 2CS IMS IFS
2%.4 SIL Je 0 0.1 .l 0.1 0.9
25.7 SIL 0.0 0.1 Oel Qel Qo4
30.7 SICL O 0ol 0.l 0.l Qa6
20.7 SIL U.u 0.1 0.1 0.1 1.9
17.5 SIL 8.0 el 0.l O.1 0e3

PULLSKT SANDY L3JAM
TYPICAL LOCATIUN: 243)' N AND 270" E OF THE SE CORNER QF THE SE 1v4

18, T1O9N, P2E.
ICN:
HURIZCN  DEPTH
{CMe)
ap 0~ 23
Al 23- 23
AC 33- 51
(o] 51- 86
2 8€-137
ANALYST: PESCH
——.PHl:l___
H20  KCL
5.9 5.l
&v4 5.5
beb  Sab
7.2 5.8
7.2 5.9

LNALYST:  PESCHE

LSAND 1S ILT
40.0 4204
63.1 2€e9
54.9 3245
39.5 47.9
24.0 5.0

THICKNESS  COLOR (M) TEXTURE STRUCTURE CONSIST
(CMe} .
23 Se YP3/4 SIL 1M-FGR OH,MFR
10 5. YR3/6 SIL 2MGR DSHeMFR
18 24 5YR4 /4 SIL ZMGR DS HyMFR
35 5. YR6/6 VF3 S6 DL 4MVFR
51 Se Vid/6 SIL 1FGR DSyMVFR
EL
________ EXCHANGEABLE CATICNS.MEQ/100 GMS_______
CEC H cA MG K NA AL
13.0 3.98 5,71 3.02 0.34 0.00 0.00
Te7 1e42 3. 74 1.89 Q.13 0.00 0.09
8.1 1.42 4. €2 2.35 0.14 0.00 3.09
966 1.71 5417 311 0.19 9.01 . 0.90
v2.3 L. 42 7431 3,19 3.21 0.01 0.09
[ SAND SUBERACTIONS ___
CLAY TELTURE $>2M44 Ve S 2CS IMS 2FS
17.3 L Jed 0.1 2el 0.l 1548
12.0 SL u.u Jel 0.1 0.6 41.3
12.5 SL 9.0 0.l 0.1 Ol 27.2
12.5 L 3e2 %1 0.1 0.1 1.8
29.0 SIL 2.0 0.1 0.2 0.1 4.5

CONSISTENCE

MOTTLEVD COLORS

~-2BASE_SATURATION _

&
OM
2.09
V.89
0.88
0.62
0.5%

"
cM
1.43
Qu4l
0.40
0.28
0.05

NAAC SUM DF CAT.
9640 87.4
98.6 96.5
87.3 9545
100,93 9640
100.0 100.0
IVFS
5.3
5.1
4e3
9.3
Tab
ENCE MOTTLED COLORS
—KBASE_SATURATION _
NAAC SUM QOF CAT.
70.0 6945
7502 8042
87.9 82.3
8845 83.2
87.0 88.3
LVFS
2440
21.1
27.5
27.6
19.3

Pa PoMe
TOTAL P
30246
173.7
158.8
124.1
129.0

PePoMe

TOTAL P
0.l
Qul
G.1
0.1
0s1

€11



FIELD SOIL PHASS:

LOGCATICN: LAKE

PENF2 W
CARL BLACKWELL . LUT4? Wy

125t 5 OF THE NE CORNER OF

THE Sw CORNER OF SEC. 335TLO9NiRlwe PAYNE CCUNTY, OKLAHOMA

SAMPLER: JI¥ FURD DATE: 3-231-72

PRCFILE DESCKRIPTIUN:

SAMPLE NUMBE~- HCRIZMN DEPTH THICKNESS COLIR (M) TEXTURE STRUCTURE CONSISTENCE MOTTLED COLORS

(C4.} {CMa)

72-CK-69- 1- 1 AP 0- 1w 18 5.0Yx3/3 cL 3MGR MFR

72-9K=-60- 1- 2 82T 18- 3o 18 245YR3/4 cL 2MSBK MFI

72-CK=-60- 1- 3 B22T 36- ol 25 2.5Y23/4 cL 2MBK MF I

72-CK-60~ 1~ &4 B2 61- 8¢ 25 245Y23/4 [ ] MVFI

T72-9K-60- 1- 5 C 8o- 97 11 2.5Y33/6 [4

CHEMICAL DATA:  ANALYST: BARHT Ar

o PHYZL___ e _EXCHANGEABLE CATIONSMEQ/100 GMS__ —-ZbASE_SATURATION _  __Z_ PsPoMe

SANPLE NUMBER H20 KCL CEC H cA MG [ NA NAAC SUM OF CAT. OM TOTAL P
72-0K-60- 1~ 1 8al  Teu 12.0 0.00 19.91 076 0.33 0.52 100.2 100.0 1e60 Te3
T2-0K=-60~ 1- 2 8ol T4 1442 J. 00 19. 65 2.07 Je 3l 051 1002 100.0 0.93 7.8
72-CK-60~- 1~ 3 8.2 T2 20.4 0.00 16.72 1.83 Qe26 [ 4 9445 100.0 0e43 Se4
72-K=-00- 1= 4 8.1 7.1 211 0. 00 12437 4.87 J.48 0.88 8642 100.0 0.43 8.3
72-CK=60~ 1=~ 5 8.1 7.2 19.8 V.00 12,47 6.03 J.43 0.98 100.9 100.0 0.28 8.3
PHYSICAL DATA: AMALYST: BAKHTAR SAND SUBFRACTIIONS

SAMPLE MUMBER  3SAND ISILT ICLAY TEXTURE D2MM IVCS %CS 4S %S IVFS

72-CK-69=- 1= 1 20.7 555 23.8 SIL 0.0 0.1 0.2 0.3 5.3 14.7

72-CK-65- 1= 2 1.6 58.9 33.4 SICcL 9.0 0.1 0.1 0ol 0.l 1.3

72-CK-00- 1- 3  10.3 552 3404 sICL 340 Oll N.1 0.2 0e7 9¢3

72-9K=-€0- 1= & 5.l 42.3 5245 S1C Je0 Oel 0.1 0.1 0.6 4.2

72-CK=60- 1= 5 1.0 4642 5248 SIC Ued Oel O.1 Oel 0.2 G 5

SCIL TYPE: STEPHENVILLE SARDY LOAM .

LOCATION: 4C0' S AND 950 W OF € 1/4 OF SEC. 17, T19N, R3E,

PAYNE COUNTY, OKLAHGMA.

SAMFLER: wILSON

PROFILE DESCRIPTION:

SAMPLE NUMBER  1CRIZON  DEPTH THICKNESS  COLOR (M) TEXTURE STRUCYURE CONS ISTENCE MOTTLED COLORS

(M) (CM.)

T4~0K=6C~ 4= 1 AP 0~ 15 15 5.0YR4/3 SL 1MGR DS e MVFR
74=0K=60~ 4~ 2 41 15- 28 3 5.0YR4/3 SL 1MGR DS JMVFR

74-CK=60- 4~ 3 A2 28- 51 23 Se0YRE/3 Ls SG DL sMVFR

74-0K=60~ a= 4 B21T 51- o9 18 2.5¥R3/4 sCt 2MSBK DSHyMFR

74~CK=69- 4- 5 B22T 69- 94 25 2.5YR3/4 SEL 2MSBK DSH,MFR

74-CK=60~ 4- 6 B3 94-102 8 2.5YR3/6 L 2MSBK DHMFR

CHEMICAL DATA: ANALYST:  RUOZITALAG

P11l EXCHANGEZABLE _CATIONSMEQ/100 GMS ~-SBASE_SATURATION = __3I_ P.PeM.

SAMPLE NUMBER H20  KCL CEC H CA NA AL NAAC SUM OF CAT. OM TOTAL P
T4-0K=60= 4- ) 6.3 5.3 3.2 1.42 1.z22 t.18 0.09 0.09 0.00 8l.1 64e 0e91 10442
74-0K-£0=~ .4- 2 a0 4o8 2.4 l.42 1.13 Qe42 J.09 0.09 0.00 Tl.2 5540 0.50 92.3
T4-CK-69- 4- 3 6e5 542 1.5 Ce 85 0. 88 0. 46 0.05 0.11 0.00 99.1 63.9 0.27 59.6
T4-CK-62- 4= 4 5.3 4.0 1344 8.81 3.40 3.95 0.18 0.17 2427 5745 4640 0.82 13849
74-CK-60- 4= 5 Sed 3.8 11.9 11l. 065 1.22 2459 0.18 0.19 5463 35,9 26e8 0e29 127.0
T4=CK-£0- 4~ 6 5.9 3.8 9.1 7.39 1.65 3.36 %.11 0.16 3.10 51.5 38.8 0.29 97.3
PHYSICAL DATA: AMNALYST: ®COZITALAB SAND_SUBERACTIUNS

SAMFLE NUMBER  ZSAND ESILT ICLAY TEXTURE D>2MM ZVeS %CS IMS 2FS IVWS
74-(K-60- 4~'1  82.2 11.8 540 LS 0.9 0.1 0.1 3444 40.4 8.2
T4-CK-60- 4- 2 824 l1.5 5.0 LS U0 O.1 Ol 3847 38.8 5 8

T4~-NK-60~ 4= 3 63.0 1001 ©e3 Lts Gel O.1 0.1 2842 48.7 6 5
T4-CK=60- 4= % 48.7 20.0 31.3 scL Jed 0.1 0.1 18.6 2449 5¢1

T4-CK-6C~ 4= 5  49.9 22.6 27.6 SCL J.1 0.1 0.1 2.3 37.4 1G.1
T4-0K=-¢0~ 4 6 Sted 23.3 23.1 SCL 2.2 062 0.2 12.0 34.8 9.5

711



FIELD SGIL TYPF:
LUCATION: 1€50°
PAYNE CCUNTY .,

TELLER

w AND 992 S OF THE NE CORNER UF SEC21, TION

CRLAHTOMA

» R2E,

SAMPLERS: PESCHEL ANU DCUTHIT
PROFILE SESCRIPTIONG
SAMPLE NUMBER  hC<1Z0N  GEPTH THICKNESS  COLIR (M) TEXTURE STRUCTURE CONSISTENCE MOTTLEDC COLORS
(CMa) (CMa)
75-0K=60- 4= ) Al o- 28 28 5. YR4/E L 3MGR OH,MFI
75-CK-60- 4- 2 8217 28~ 56 28 2.5YR4/ 4 cL 2MSBK DHoMF I
75-CK-60- 4~ 3 B22T 56- S1 35 245YR4/6 cL 3MABK OHyMFI
75-0K-60- 4= 4 B237T 91-135 44 2.5YR4/ € cL 2MSBK DHyMF I
75-CK-60- 4= 5 B2 135-15¢ 17 245YR3/¢ FSCL 1MSBK OH,MF I
75~0K-60= 4= 6 C 152-1832 EX 2.5YR4/6 sL 2 MVFR
CHENICAL DATA: ARALYST: PESCHEL
________ EXCHANGEABLE CATIONS<MEQ/100 GMS - ___ __3BASE_SATURATION ~—E_ PePoMe
SAMFLE NUMBER CEC H cA MG K NA AL NAAC SUM OF CAT. OM TOTAL P
75-0K=60- 4- 1 16.2 5.12 4.88 2467 0. T2 0.19 0.11 5243 6243 1.99 333.4
75-CK=-€0~ 4= 2 23.5 3.41 19. 20 5.17 0.33 0.17 0.00 66.8 82.4 0.99 150.8
75-0K-60~ 4- 3 23.9 1.71 10. &5 4,79 0.26 0426 0400 67e06 90.5 0460 121.1
75-0K-60- 4~ 4 15.6 0.00 14,33 4437 0.23 0.28 0.00 98.1 100.0 0.19 109.2
75-0K-60- 4= 5 17.1 0.00 12,59 3.90 J.23 0.26 0.00 99.6 100.0 0.19  99.3
15-CK-60- 4= 6 5.7 0.90 3.48 1.61 0.10 0. 25 0.00 9642 100.0 0419 5346
PHYSICAL DATA: ANALYST: PESCHEL —_
SAMPLE NUMBEK  XSAND 2SILT £CLAY TEXTURE T>2MM cs ZMS <F IVES
75-CK=60- 4= 1  364.5 45.5 20.0 L 0.0 0.1 0.2 12.9 21.2
75-CK~60~ 4= 2 21.7 4740 31.3 cL 0.0 0.1 042 9.7 11.7
75-CK~60- 4= 3 18.3 50.4 31.3 sicL 3.9 0.1 0.1 9.7 8.4
75-CK-60- 4- 4  24.1 47.8 28.2 cL 0.0 0.1 0.2 10.0 13.8
75-CK-60- 4- 5 35,2 4243 22.5 [ 0.0 0.1 0e1 11.7 23.2
75-0K=60- 4- 6  T4.l 18.9 6.9 SL 0.0 0.1 0.1 38.6 35.3
SOIL TYPE: VERNLN
LCCATICN: 2150' £ AND 250" S UF THE NW CORNER DOF SEC. 164Ta19NesR.2.E.
PAYNE COWNTY, STILLWATER, CKLAHCMA.
SAMPLERS: GRAY AND WILSON DATE: 4-25-72
PROFILE DESCRIPTION:
SAMPLE NUMBERK  HORIZON  DEPTH THICKNESS  COLOR (M) TEXTURE STRUCTLRE CONSISTENCE MOTTLED COLORS
(CM.) (M.}
73-CK-60~ 3~ 1 AP 0- 15 15 5.0YR2/3 cL 188K DVH,MF [
73-0K-60- 3- 2 AC 15- 38 23 2. 5YR3/3 [+ FSBK~MSBK DVH,MFI
73-CK-63- 2- 3 C 38- 43 5 2.5YR3/4 c M DVH MF I
CHEMICAL DATA: ANALYST:  wILSCN
——PH2:1___ EXCHANGZABLE CATIONS.MEQ/100Q GMS _ __ZBASE_SATURATION__ ——B_ P.P.M.
SAMPLE NUMBER H23  KCL CEC 3 ca MG K NA AL NAAC SUM OF CAT. OM TQOTAL P
73-2K-60- 2- 1 6e3 5.3 17.5 3.88 7.27 5.43 0.22 0.07 0.09 74.3 T7.0 3.03 184.0
73-0K-60~ 3- 2 6.6 5.6 34.¢ 3.67 17.36 10.50 0.21 0.10 0.00 8le4 88.5 1.72 110.0
73-0K-60- 2- 2 3.5 Te3 7.1 0.00 «0. 87 15,32 0.19 0031 0400 100.3 19).0 1.10 11640
PHYSICAL DATA: ANALYST: WILSCN SAND_SUBERACTIONS ~SILT_SUBERACTIONS ___
SAVPLE NUMAER  ¢SAND WSILT %CLAY TEXTURS >2MM 2Ves %CS 2MS iFS TVFS %CSI IMST TFST
73-0K-50- 2= 1 42,2 3443 23.5 L 29 0.1 0.2 Ot 2448 166 2145 9.3 21.5
73-0K=-€d~ 3- 2 17.9 R 43,8 C (Y] 0.1 J.1 2 9.5 7.6 15.1 11.4 15.1
73-0K-€0- 3- 3 17.5 3303 4342 c 0.0 0.1 0.1 0.3 4a2 12.8 14.0 12.2 14.0

Q11



FIELD SDIL PHASE: ZANEIS

LCCTICN: LAKE CARL SLACKWELL S TJ0' £, 35°¢

Sk 1/4 GF SEC. 4; T19IN:;K1we PAYNE COUNTY,OKLAHOMA

SAMPLER: JIM FORD DATE 3/21/72

PRCFILE CESCRIPTION:

S OF THE NW COCRNER OF THE

SAMPLE NUMBER HORTZON DEPTH THICKNESS COLOR (M) TEXTURE STRUCTIRE CONSIST
[ ] (CM.)

72-CK-60- 4- 1 AP 0-23 23 T.S5YR 3/2 L 2MGR MVFR-D
72-0K=-0Q- 4~ 2 Bl 23~ 36 13 S5YR 3/3 L 1MSBK MFR-DH
72-CK-6C- 4- 3 BZ21Y 36~ 56 20 2.5YR 376 cL 2ZMSBK MFR-DH
T2-CK~60~ 4~ & 8227 S6=- T4 18 2.5YR 376 cL 1FSBK MFR-0H
T72-0Kk-60~ 4- 5 8237 T4-132 58 2.5YR 4/6 cL 208K MFI-DE
72-CK-60- 4- 6 B3 132-155 23 2.5YR 4/6 cL 1CSBK MFI-DE
CHEMICAL DATA:z ANALYST: DaBAKHTAR

———BH1E)___ ———_EXCHANGEABLE CAYIONS.MEC/100 GMS_ ___
SAMPLE NUMBEK H20  KCL CEC H ca MG K NA
72-CK-60~ 4~ 1 te2 5.2 13.0 S5e26 6. 40 4.59 0.27 019 0.00
72-0K-€0- 4~ 2 5.9 4.9 22.3 T.22 8.25 N A 0.26 LT LY 0,00
72-CK-60~ 4= 3 643 4.9 2242 5447 6,81 681 0.26 0.70 0.00
T2=-0K=~60~ 4~ & Tel 5.8 16.7 3.64 6. €5 8.25 0.38 1.65 0.00
T2-0K=60= 4= 5 8.1 7.0 19.0 1.22 8a 51 10.61 0a4l 3.18 0.00
72-CK-60- 4- & 8.1 6.9 17.2 0.94 7.13 8.78 0.32 2.88 0.00
PHYSICAL DATA: ANALYST: D.BAKHTAR e~ SAND_SUBERACTIONS .
SAMPLE NUMBER TSAND ISILT TCLAY TEXTURE T>ZMM LVCS ¢S IMS XFS
T2-CK-60~- 4~ 1 30.9 47.8 21.3 L 0.0 0.1 0.1 0.4 12.5
72-0K=6C- 4- 2 22.3 42.7 35.0 =8 0.0 Oel 0.1 0.2 8.7
T2-0K=-60~ 4= 3 2248 45.3 31.9 CcL 3.0 Oel 2.1 0.2 9.7
T2-CK-60- 4~ 4 256.2 42,8 31.9 cL 0.0 0.1 0.1 0.2 9.1
72-0K=-60~- 4~ 5 20.0 4702 32.8 cL 0.7 Oel Oe2 0.3 T3
T2-CK=60~ 4~ 6 26.5 4842 25.3 L 0.9 0.1 0.1 0.2 9.0

ENCE MOTTLED COLORS
SH
H
H
__ZBASE SATURATION _  __X_
NAAC SUM OF CAT. OM
B7.9 685 2.37
70.7 N A 1.76
65.8 T2.7 1.02
101.6 82.3 0.78
121.9 95.0 Q.41
114 95.4 0.26
TVFS
18.0
13.3
13.9
14,9
12.5
17.2

PaPoM,e
TOTAL P
191.5
1776
129.0
114.1
140.9
158.8
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