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CHAPTER - I
INTRODUCTION

Most of the 'soils.in Oklahoma have been.surveyed and classified
using the: system.:as-proposed..in.the 1938 Agxicultﬁral:Yearbookl and.as
revised in.19492. A more comprehensive classification system has been
under development for a.number of years and:has.been:used by the Soil
Survey*inaOkIahomaﬂsinceﬂ1965; The newer system permits more accurate
grouping of .soils-because greater emphasis is:placed on the actual soil
properties rather than on soil genesis.

This study is concerned with the morphology of theﬂsoils on the
Perkins .Agronomy Research: Station, Perkins, Oklahoma,-and with the
analyses: of “the.more.important seils on that station:.to obtain more
quantitative data than.is presently available. These data can be
utilized .as .a basis:.for soil classification and: for interpretations in
regard.to %griculturAl‘andnnon—agricultural uses.,

The .specific objectives of:this study‘were to:

(a) . Obtain .a medern and accurate seil map-of the Perkins @gronomy;
Research. Station .outlined by.the 7th Approximation and

(b) Collect and utilize all available information: for making ig—

terpretations.in.regard .to land use and management purpoges through the

L lH; G. Byers,.et al., .Soils and Men (Washington, 1938).

2Firman,EJ Bear and. H. .B. Kitcheén, eds., Soil:Science (Baltimore,
1949) ¢




use of the detailed soil survey.
It is hoped that the results of this study will be used by present

and future agronomists for improving their research.



CHAPTER II
REVIEW OF LITERATURE
Soil Forming Factors

True soil is the product of joint action by climate and living
organisms upon. parent material, as conditioned by local relief. The
length of time during which these forces are operative is of major

‘importance in determining the character of the soil in question.

Parent Material

Soil material.is' the ‘product of physical and chemical weathering
of rocks and minerals (25). Joffe (8) indicated that various parent
materials (the.conditions. for the other factors of soil formation
being similar) give rise to the same type of soil. On the other hand,
when: the' .conditions-for: the activities of.the other.factors of soil
formation are dissimilar, similar parent materials may .give rise to
entirely different soil types.

The physical and..chemical properties..of parent materials dictate,
to.a large extent, the processes of soil formation. The texture
(relative proportions of particle=size fractions).of the parent
material, to a degree, dictates the depth of the soil .profile. That is,
under. normal .conditiséns, other. factors being the same, the profile is
deeper on coarse-than on fine-textured .parent materials. The nature of

elements released, or base status, during rock and mineral decay also



has a specific bearing on.soil formation.

The Perkins Agronomy Research Statlion is mantled with old alluvial
and/or loessial sediments from the Cimarron River. This mantle thins
on the northwest corner. of the station where the Permian Red Beds are
visible. The mantle_is-underlain'by:thé Wellington:formation, a member
of the Sumner group. This in turn is underlain possibly by the Chase
group. This'group“containsuless'sandstone'than“the.Sumner group.
Members of. the Chase. group are the Herington limestone, Enterprise
shale, Winfield limestone, Doyle shale, Fort Riley limestone and the
Wreford limestone. However, none of these have been recognized for
certain except for the Wellington. Members-of the Chase group could

probably be recognizable through the Doyle shale (14).
Relief

- "Relief: implies.relative. elevation .and has been -defined as the
elevations.or.inequalities-of.a land:.surface considered collectively.
(22)." The effeets of moisture. and temperature on .seil development are
partially. controlled :by . shape;: gradient, length and.exposure of slopes.

-Relief -influences-soil.formation.through-its effects on soll drainage,
erosion and.runoff.:.: Slope exposure is also a distinctive feature of
the effect of relief (7).

The Perkins.Agronemy. Research. Station . is located on two distinct

. levels. . Elevatiens.decrease. to:the south, belng seme.30:feet above the
present floodplain of the Cimarron River. Elevations:.te.the north vary
some 40 feet or more above the level of the south.boundary (5). The
west half of the station is much smoother than: the.east half. The west

half-is very uniform and suitable feor experimental: plots while the



east half :1s relling: and hammocky with moderate.to.strong slopes. All

drainage from the station flows .in a seutherly direction.

Time

Time is.necessary.for the development .of soil frem.parent materi-

als., Of coarse, the length of time required “in the formation of a given~ -

type ‘of soil depends on:the other: soil forming factors as well (25).

Aceording to’ Zakharov (24),.a soil centinues for a.time with all
of its attributes. - Then, it begins: gradually to change:or degrade i.e,,
each soil undergoes-.a: process.of evolution.. Like.indiwidual organisms;, - -
the soil has .stages of youth, maturity, and senility. Thorp and Smith-
(23)..have: suggested that minimal;, medialj;.and maximal subgroups be
established. for.various. .great-seil.groups.- -Minimal:.soils.show ne
textural differences: between A*and B herizons; the medial soils have a
‘B horizon-which is..slightly heavier -than'the-Aj: and ‘the maximal soils
~have a.B horizon:that-1s considerably morerclayey than the A.

Most . oef: the: surface-material. on the Research: Statien probably
dates from. the Pleistocene. :Sufficient time has-elasped.for an argillic
horizon: to:develop: in most: of .the seils in'the study area; therefore,

most: soils-studied herein were in ‘the medial:stage:of - sodl. development.

Climate

Joffe: (9) indicated .that climate-influences:.soil.formation both
directly and indirectly.:. Directly, the two .primary. elements of climate
(temperature and:moisture) furnish . heat and water- to.react with the
- parent materisl. s Indirectly; the climateis respomsible to a certain

extent for the type of: flora and:fauna in.an‘'area which in: turn furnish



energy in the form of organic matter.

The morphological, chemical, and physieal features of a soll are
molded-by: the movement and depositién of .substances in.solution. Some
sﬁbstanceSnmay:be-leached'from the profile completely, others accumulate -
on the surface or at certain depths.. Thus, the seil.forming processes,
as- affected by temperature-and moeisture, give:rise te horizon differen~
tiation.

Under each ecological regime a certain type of vegetation will
establish itself. This vegetation in econjunction with bacteria, fungi,
and other microbes. in turn will influence- future .development of that
soil (7). This soil development will also be:influenced by the animals
in the ecological regime but to a lesser degree than the plants. -

The climate of Payne County wherein the Research. Station is located
is- subhumid.. The. average annual rainfall for the 38 year period, 1893-
1930, was 33.57 inches...The -average snowfall was 6.9 inches and the
average annual temperature was- 59.4° F. The average maximum temperature
was 71.2° F while the ‘average minimum temperature was 47.5° F. The
-prevailing wind direction at Stillwater (the lecatien of the nearest
weather station) was.from the seouth. The average .date of the last
killing frost in the Spring was April. 1l,. and the average date of the
first killing frost in.the-Fall was October:28.- . The-.average lengﬁh of
the growlng: season, .last -killing.frost-te-first: -killing frost, was

estimated- to . be.210 days (3).

Living Organisms

As - the parent material is gradually weathered by physical and

-chemical. means, plants can-gain a foothold in the recently deposited



soll. This 1s one .of the major steps .in.soil development.

Decayed plant and animal residues-are-mixed with the mineral matter
of the seil.  This decayed .organic matter:.{humus) . imparts color,
promotes..good structure,-and stabilizes .the soil. .Acids:released frém
organic decompesition enhance-:the  breakdewn .of-base=containing minerals
yielding soluable nutrients-and secondary - minerals- such:as-the silicate
clayé:andaexides of .iron-and.aluminum.:. Under-these conditions, nutrient
depletion may .qccur in-the upper-horizons:while the-lower horizons are:
enriched. . The .extreme.ef:this: condition is-generally-associated with
forested soils. .Living.organisms (primarily plants):.tend to stabilize
theuacid—basevraéipfofatheasoil solutdon. in a.given weathering situation
by a process.knewn:as .nutrient reeycling. ''Soluble elements are
abserbed-by:. plants: from:-the-seil' body,: translocated sto-the upper plant
. parts,:released: again upon:.death of :the:plant; and moved downward into
the&seilabyapencelatingxwater;ready%tosbewrecycked again (2)."

.Payne:County:appeans;to:Lieuinnamttansitionﬁbe&t between the .
prairiesuandntheﬁpl&insﬁwithnthexsoilsaand:vegetation;suggesting that
it 'is-morezclesely related: to the:prairies. .The greater.part of it is
treeless; . but::the:mere:broken.areas.of: sandy-soil. are:forested, and
there ig-usually-a-ferested:belt-aleng .streams (20).

The-soils:of the west.halfof . the:Regearch Statien.have developed
under the:influence.of: mixed:grasses-such:.as little-bluestem, big blue-
stem,switehgrass, - and  indiangrass-together with such:grasses as blue
grama,’ sand dropseed;-buffalegrass, western.-wheat grass;-and side-oats
grams..-The east.half:ef- the station-is:sandierjrand~its soils have
develepedﬂunden~inninfluencenofﬁblackjéekaandﬂpostﬁoak;tgreenbrier, and

other.subordiante-plants:of the:central: crosstimbers (19).



-Processes .of Soil Formation

Soil formation.(horizon differentiation) is-due-to:.changes by means"
of .additions, removals, transfers, and- transformations:within the soil
-system. Each of the four kinds:of:echange affects-many substances
comprising soil. Examples of-important changes<that contribute to the -
develepment . or-horizons-are additdens: of organdie matter, removal of
~soluble.salts and carbonates, .transfer-of-humus .and .sesquioxides, and
.transfermations.of primary.into. seeondary mineralss: It:.is likely that
‘these kinds of ~changes .proceed simultaneously in all soils. It is also
probable.that the-balance:between:thesescombinations-of-changes governs

the ultimate. nature .of .the .seil profile (15).
80il Classification

«The ;previous:g8oil classification.system:was-based .on.soil formation -
(i.e., genesis),:and.1it was .concerned:primarily-with genetic terms,
"The basing.of clagsification schemes solely<on interpretations of soil
genesis«is-consequently .subject to large-risks:sef error (165;“ Another 4
defeetuef“the.older:system:was-the“vagueﬂeBS%ef&the,definitioné
between: the-classes. The  great soiil-groups-were:defined: in the American.: .
system~in terms: of "8oil properties; but’the defindtions were brief,
and serious differences .of opinion developed .on tha interpretation of
a number:-of - those.definitions. Ideally, the.meaning -eof: a definition
should .be precise-enough: .to. .convey approximately- the same . understanding
. .te.a-.diverse public.

..Another general:defeet of previeus systems=wasthat they were
-based:primarilywon.the:genesis -or preoperties~of wvirgin soils in the

natugsal .landscape.::This has resulted:inisome seils-being classified



on properties that were thought to have been present at one time, and
such classifications are subjéct to individual bias. In some cases,
soils have been ignored when no general agreement could be reached as
to the genesis of the virgin soil (16).

The. present .system was put into effect in 1965 by the Cooperative
Soil Survey. This system is based on the present knowledge of soils,
but it is flexible enough to change as the knowledge of soils increases
or as the soil itself changes. 'The new classification differs from
that of Baldwin, Kellogg, and Thorp which it replaces in two important
respects: (a) The nomenc;ature of the higher .categories is entirely
new and (b) the definitionshbf the classes are much more quantitative
and specific regarding limits between classes (11)."

The new system designated as the '"7th Approximation" is a multiple-
category system having six higher categories above the individual soil
within the scheme. These categories in order of decreasing rank are
orders, suborders, great group, subgroups, families, and series.

The 7th Approximation attempts to define a small volume of soil (i.e.,

a soil individual) as the basic entity for which the term "pedon" ha;
been suggested. A group of contiguous pedons within a single class of
the lowest category (i.e., the soil series) would be.called a polypedon.
A polypedon is technically defined as a group of pedons contiguous
within the soil continuum and having a range in characteristics with-
in the limits of a single soil series (16). Also, under the 7th
Approximation, soil type is no longer considered a category but a
subunit of the soil series used in the mapping of soils,

Although this system is based on our present knowledge of soils,

it is by no means the ultimate in soil classification schemes. It is
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recognized that as knowledge and.understanding-of'.soils continue to
~grow, modificationtor'replacementaefathersehemexwillzeventually become
necessary.’. The-basic:objectives=of-the:7th:Approximation: are to organ~-
ize, define, and: name:classes:in'.the-lowest=category=and then group ' -
“those: classes-inteo-progressively:=broader:ecategories and provide
"distinetive.namesfor-.these classes:- Its general-purposes:are to render
"thecharacteristies of ispecifie soils=easier=to .remember, to compare

. and contrast-the:relationships among .like-and~unlike-seils in conjunc-
tion with:other elements .of:thevenviromment;,:and: to-provide a sound
~basis:fer .developing principles-ef:soil genesis=:and:soil behavior

‘whieh-have-predictive value.

Criteria of GClassification

The .criteria propesed:by:Marbut (7) in 1920-for.differentiation
among .seils at the:level.ef:theiseil:type weresused:in making the
fprevious*soil survey-of- thezPerkins=Agronomy:Researeh-Station. By
using his eriteria:which follew-in:aisystematic” approaeh; similarities
.and:differences:between-individual-goil: profiles:ecould:bevdistinguished:

1. Number-of horizoms,

2.. Color:of ‘the:various horizons; with.speeial emphasis on the
upper-.one:or: two; .or where-color denotes reduction or change
in-parent material,

3¢ ‘Texture:of-the horizons,

o4y, o Strueture-of “the horizons;
- 5.7 Relative-arrangements~-of-the horizomns,
“nt 6% 0 “Chemicalr composition-of:each horizon,

.7+ .Thickness+ofeach horizon,
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8. Geology of the parent material where significant,

9. Minerological content of:the-soil-material, and

10. Relative. landscape position.
These criteriavhave withstood ‘the: testiof:time;:. Closer:serutiny of the
soil. itself has.led:to an increased appliecation.of Marbut's ten
requirements for=a sodil uniti.- -The 7th:Approximation.still adheres to
Marbut!s criteria in:defining-azsoil-unitjebut in it these:criteria are
supplemented with:important quantitativerdata:as- well. With the -
increasing knewledge:zof: the:chemical:and physteal:properties of a
particular:.soil,.the more narrow-.the:limits:or:ranges in that soil

become. . This:in turn:leads to a:more homogeneous soil unit.



CHAPTER III

MATERIALS AND METHODS

Preparation of Soils Map

The. new . soils map of the Perkins: Agronomy Research Station was
constructed using the grid system, an:aerial:photograph to locate
various boundaries and points, and:the guidelines of.the. '7th Approxi-
mation":to locate and correct .inconsistaneles:as mapped under the
previous:.classification system.. The-seil-was-prebed-every 200 feet on
the. east half.and:approximately-every. 500 .feet . on.the west half of the
.Station.. Field-descriptions of: thevsoil.characteristics were made, and
.the points.were:located on.the .aerial photograph.

Ten:sampling:sites:were seleeted for:further:study.. These sites
.were. considered representative  of :the mappingzunits and-were utilized
for describing:typical .profiles:for:those-unitss: . Samples were collected
according. to:the USDA.guidelines set . forth:for.collection of soil
samples (18).' The:previously constructed~soils map along with soil
descriptions. were useful in obtaining the modern~soils map and for

~-making comparisons: between pedons.

Yield:data:fer:various crops and-soils~were-collected using
fertility and performance test records:and for crops:on:similar soils

in surrounding counties.

12
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Physical Analyses

Soil samples were air dried under-laboratory conditions and
processed sufficiently to pass through a two mm screen. Percents of
sand, silt, and clay were determined:using the method outlined by Day
(4). The sand fractions were measured by passing the sample through a
sieve column and .collecting the very .coarse:sand, .coarse .sand, medium

sand, fine sand, :and .very fine sand.
Chemical Analyses

..Chemical:analyses :were conducted :using -the:methods outlined below
which are:empleyed:by:the Oklahoma ‘State Soils  €lassification
Laboratory.

Soil reaction was-measured:by:mixing:a'l:l:paste of soil and
distilled water-and.a-1l:1.paste of:seil-and 1.0N potassium chloride.
The pH was:then:measured:using-.azglass=electrode meter.

The. perchloricacid«digestion method was:used:teo.measure total
phosphorus by developing a yellew color and:measuring-percent transmit-
tance on-a colorimeter: (18).: A bluecolor was-also.developed using
the: aseorbin.acid: methed=(24).::.This:procedure was-used for total
phosphorus determinatien~in-the=first-seven profiles.

The extraetable:cations:were:determined using:=soil extracts
obtained by washing:the=seil samples-with:ammonium:acetate. Sodium
and potassium:were:estimated:using atemic absorption-and plotting the
"results:-against:a:standard:ecurves: Calcium and magnesium were measured
by titrating-with:EDTA selution (13).

Exchangeable-aluminum -was-determined by leaching:the soil with

- 100 ml‘of'1w0NepotassiumkcH10ride; "The extraet-was: then- titrated with
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0.1N sodium hydroxide. . .Next, one drop of hydrochloric.acid was added
to bring back the 'colorless condition. Ten ml:of:sodium fluoride
were added, .and the.sample was titrated-with hydrochloric acid (1).

Extractable hydrogen.was.calculated by leaching-the soil with
barium chleride:TEA.solution and titrating the extract:to a pink end-
point using.0.25.N hydrochloric acid (12).

.Cation:.exchange capacity was measured by-washing the soil four
times with:isodium.acetate,:three-times:with.95%-ethanol, and three
times with:ammonium acetate..:The soil+extracts:were then:read utilizing
atomic  absorption (13).

The percenttbase:saturafiona(i.e‘,:theksumLof'the:cations) was
determined.by-adding :calcium, magnesium,:potassium,.and.sodium together
and dividing-that:total by.the:sum of:caleium;-magnesium, potassium,
sodium, hydrogen,-and .aluminum, . That answerzis:muiltiplied by 100 to
convert.the:deeimgl-fraction.into.a percentagei- :The: percent base
saturation using:the.sodium-acetate:method:was:determined by dividing
the sum of calecium; magnesium;: potassium;,-andwsodium~by the cation
exchange capacityvand-multiplying by 100 (4).

Determination-.of-organic -matter-was accomplished by grinding the
oven~dry soil:.to"a:60=mesh fineness.:~Ten ml:of:+0.4 N potassium
dicromate and-15:mi-of concentrated-sulfaric- asid were added. The
solution was: heated to' 161°¢ and-allowed to cool:: Approximately 100 ml
of distilled water:was-added, .and: the speecimentwas~titrated with 0.2 N

ferrous  ammonium-sulfate: solution (13).
Clay-Mineralegical Analyses

The partisle<sigze:separation of' soil as-eutlined by Kittrick and
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Hope (10) was used to prepare samples for clay mineralogy studies.

Organic matter was removed by adding 25 ml of 30% hydrogen
peroxide and heating the: sample. 'The iron' oxide coatings were removed
" by washing' the sample with-sodium:chloride, then'adding 100 ml of
citrate buffer and heating the solution:.to 75° to 80°C. Dithionate
was then added to the sample and stirred vigorously. The sample was
then centrifuged; and the liquid was decanted.

The first step in particle~size separation was to separate the
sand fractions by passing the sampie;through a 270 mesh.sieve. The
sand fractions were dried and weighed. The:remaining silt and clay
was transferred. to a: two quart plastie pitcher. The water level is
brought to a height of 10 cm;.and after three and one:-half hours, the
upper five cm were siphoned off into-a:two liter-bottle. This
procedure was repeated seven times.:.Silt=size particles.remain in the
plastic pitcher: and are:dried and weighed. The clay samples were
placed in the super centrifuge for:separation of fine clay (< 0.2 u)
and.coarse clay (0.2.to. 2.0 u). These:.clay samples-were then trans-
ferred:-into centrifuge.bottles, saturated-with magnesium.chloride, and
washed with distilled water. Samples-were transferred to plastic
bottles for further use.

The clay samples were mounted- on-ceramic slides by the use of a
suction plate. The samples were then-placed in the X-ray diffracto-
meter, and the 2§ angle for the clay-mimerals was obtained for
magnesium saturation.. The 20 angles:.are again determined after
glycerol-solvation,; potassium saturation, and heating of the potassium-
saturated specimen. The 2@ angles were- then converted into a

diffraction spacing.



CHAPTER IV
RESULTS AND DISCUSSION
Field Studies of the Soils

A detailed field investigation was conducted to form a central
concept and allowable range in morphological characteristics for each
soil to be chafacterized. The reason for this was to make each mapping
unit as uniform as possible. Sampling pits were dug within each of
the major mapping units. The morphology of each pedon was studied in
detail to determine the thickness and number of soil horizons. These
pedons were then described according to standard procedures, and

samples for laboratory analyses were collected from each horizon (22).
Soils of the Study Area

The series present on the Research Station are representative of
those soils which develop within a few miles of major rivers in central
Oklahoma. Soil Associations which occur in the surrounding area are
shown in Figure I. Soils which occur in the association are classified
in Table I. The Zaneis, Teller, and Farnum series are typical Mollisols
that have developed from loamy materials under the influence of grass
vegetation. Zaneis is found on the highest parts of the Research
Station where the mantle is thinning out over the Permian sediments.
These are well-developed soils but bedrock is encountered within 40 to

60 inches of the soil surface. Teller soils are developed from materi-

16
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" TABLE 1

CLASSIFICATION OF THE SOILS ON THE GENERAL SOILS MAP ( SOIL SURVEY STATE, JANUARY, 1972)

Soil Series Family Subgroup Order
Bethany Fine, mixed, thermic Pachic Paleustolls Mollisols
Brewer Fine, mixed, thermic- Pachic Argiustolls Mollisols
Chickasha Fine-loamy, mixed, thermic Udic Argiustolls Mollisols
Dale Fine-silty, mixed, thermic Pachic Haplustolls Mollisols
Darnell Loamy, siliceous, thermic, shallow Udic Ustochrepts Inceptisols
Doutherty Loamy, mixed, thermic- Arenic Haplustalfs Alfisols
Eufaula Sandy, siliceous, thermic Psammentic Paleustalfs Alfisols
Grant Fine-silty, mixed, thermic Udic Argiustolls Mollisols
Kingfisher Fine-silty, mixed, thermi Udic Argiustolls Mollisols
Kirkland Fine, mixed, thermic Abruptic Pachic Paleustolls Mollisols
Lela Fine, mixed, thermic Typic Chromuderts Vertisols
Lincoln Sandy, mixed, thermic Vertic Haplustolls Mollisols
Lucien Loamy, mixed, thermic, shallow Udic Haplustolls Mollisols
Mclain Fine, mixed, thermic Pachic Argiustolls Mollisols
Miller Fine, mixed, thermic Vertic Haplustolls Mollisols
Noble Coarse—~loamy, siliceous, thermic Udic Ustochrepts Inceptisols
Norge Fine-silty, mixed, thermic Udic Paleustolls Mollisols
Port Fine-silty, mixed, thermic Cumulic Haplustolls Mollisols
Pulaski Coarse~loamy, mixed, nonacid, Typic Ustifluvents Entisols

thermic
Reinach Coarse-silty, mixed, thermic Pachic Haplustolls Mollisols
Renfrow Fine, mixed, thermic Udertic Paleustolls Mollisols
Stephenville Fine~loamy, siliceous, thermic Ultic Haplustalfs Alfisols
Stidham Loamy, mixed, thermic: Arenic Haplustalfs Alfisols

81



TABLE I (Continued)

Soil Series Family Subgroup Order

Tabler Fine, montmorillonitic, thermic Pachic Argiustolls Mollisols

Vanoss Fine-silty, mixed, thermic Udic Argiustolls Mollisols

Vernon Fine, mixed, thermic Typic Ustachrepts Inceptisols

Yahola Coarse—~loamy, mixed (calcareous), Typic Ustifluvents Entisols
thermic

Zaneis Fine~loamy, mixed, thermic Pachic Haplustolls - Mollisols

61
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als much like those under Zaneils but are thicker over the Permian,
Teller soils occur on the more sloping areas of the north part .of the
Research Station and near tension zones between the Mollisols of the
west side of the Research Station and the Alfisols of the east side.
Teller also occuples a large area on the nearly plain southwest corner
of the Research Station.

Farnum soils have loamy or silty profiles and occupy the nearly
level area of the southwest part of the Research Station near the
boundary of the lowest elevation and where the elevation begins to
increase. These soils differ from Zaneis and Teller in that the profile
is darker throughout and they have an extra thick mollic epipedon.

The Dougherty, Konawa, and Eufaula series are Alfisols that have
developed from sandy materials under the influence of deciduous trees
and tall grasses. Dougherty soils have thin, pale brown to brown Al
horizons and relatively thick light colored A2 horizons. The subsoil is
a red or yellowish-red sandy clay loam about 20 to 36 inches from the
surface. Dougherty soils have developed on smooth to gently sloping
areas of the Research Station. In some areas the A horizon may be over
40 inches thick where sandy materials have collected due to wind action.
These soils are similar to Dougherty except for the extra thick surface
soil. Konawa soils are similar to Dougherty soils except the A horizon:
is less than 20 inches thick. These soils have developed on smooth to
strongly sloping areas. Fufaula soils have thick sandy A horizons
overlaying thin red or yellowish-red sandy clay loam horizons at 42 to
50 inches. Eufaula soils have developed on smooth, duney areas
adjacent to local drainageways on the east half of the.Research Station.

Alluvial soils of the area are Pulaski and Wet c¢layey alluvial .
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land. The sandy Pulaskl soils develﬁped“on nearly level floodplains of
local drainageways. These solls are stratified sands and .loams. éince
most of the:'vegetation-has been-cleared from the east part of the
"Station, most:of these.soils have an overwash of loamy fine sand. The
Wet clayey:alluvial land:is only a small arearand is-non=-arable. The
soils of this-unit -have  possibly developed:in the cut+off of an old
river channel.

Carwileusoiléuhave.developedﬁin depressions from:sands and sandy"
clays deposited:from surrounding areas:-under<the: influence of grasses.’
Internal drainage is-poor; and:water:is ponded:during‘wet seasons. The
Carwile soils:on the Perkins farm- have heavier-and-thicker clay layers
than- the'modal:for this series.  The-revised-Detailed Soils Map of the
Perkins: Agronomy:Research:Station. is:shown intFigure 2.with accompany-

ing .Legend in Table 2.

..Individual Soil Descriptions of the

Research Station

Konawa-Fine Sandy=loamsy:.1+<3% Slopes (1B)

This-unit censists:of:sandy, light=colored-soils developed on
convex-slepes.: They have:brown :to dark:brown: surface horizons with
a spmewhata?bleachedﬁ'1ighter colored A2-horizonu~:+The A horizons
.range-frem=12:to 20 inches:in thickness.: The'Brhorizons are yellow-
red:to“redasandyﬂloamTandtéandy clay+loam.:  Structure:of-the B2t horizon
is..subangular:blocky while: the-B3-horizon:is-weak-subangular blacky
grading te:structureless-massive as-is-the=€:-horizen:below., The soils
of this:mapping unit-fit-the-description-of:-mapping=unit 1B-3 below

L J
with.the.exception: that:-no:surface-erosion-has occurred.
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LEGEND FOR DETAILED SOILS MAP OF PERKINS AGRONOMY RESEARCH
STATION, PERKINS, OKLAHOMA, 1972

Symbol

1B

1B-3

1C

1C-3

1D

2B

2C

3B

3C-3

MAP SYMBOLS
soil boundary & Ty &
stream (crossable ;

with imp.) X
unclassified Ny
poor motor road T

——— good motor road
SOIL LEGEND
Soil Name Symbol
Konawa fine sandy loam 5B
1-3% slopes
Konawa fine sandy loam 1-3%Z  6A
slopes, moderately eroded
Konawa fine sandy loam 8A
3-5% slopes
Konawa fine sandy loam 3-57 8B
slopes, moderately eroded
Konawa fine sandy loam 8B-2
5-87% slopes
Dougherty fine sandy loam
1-3% slopes 9B
Dougherty fine sandy loam
3-57% slopes 9C
Teller fine sandy loam
1-37% slopes 10A
Teller fine sandy loam
3-5% slopes, moderately 10B
eroded
Pulaski soils 11A

4A

0-1% slopes

buildings

slickspot

soil sample locations

gully (not crossable)

stream (not crossable
with imp.)

Soil Name

Eufaula fine sandy loam
1-3% slopes

Farnum silt loam
0-17% slopes

Teller loam
0-17% slopes

Teller loam
1-37% slopes

Teller loam 1-3%
slopes, slightly
eroded

Zaneis loam
1-3% slopes

Zaneis loam
3-5% slopes

Carwile fine sandy loam
0-17% slopes

Carwile fine sandy loam
1-3% slopes

Wet clayey alluvial
land

»
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Konawa Fine Sandy Loam; 1-3% Slopes;Moderately Eroded (1B-3)

These are sandy;:'light-colored soils which developed on convex
slopes :of - the eastern half:of the Station. - They have brown to dark
brown surface-horizons:with:a somewhat:lighter A2-horizen. The entire
A horizon'is® 20: inches:or-less:in thickness:- *The:subsurface horizons
are yellowish-red to red:sandy clay loam.

The following profile:of:Konawa'fine sandy-loam:was sampled 930
feet south and 80 feet west:of:the northeast-corner:of-the northeast
“1/4 of Seetion: 36, T18N, R2E; Payne’County. Laboratory and graph
analyses:are:- included' in Table:III .and Figure 3.

Depth *
Horizon (Inches) rter s Deseription

Ap 0=6- Light brown (7.5YR 5/4 moist) fine sandy loam,
weak medium:granular structure; friable when
moist};-abrupt: smooth boundary.

B21t 6«20~ . Yellowish:red-(5YR.5/6 moist) sandy clay loam,
wid : moderate -medium’ subangular structure; firm when
moist; moderatercontinuous clay films, gradual
smooth boundary.

B22t 20-29 Light yellowish brown (10YR 6/4 moist) sandy
: ' clay loam; weak:medium: subangular blocky
structure; firm when moistj gradual smooth
boundary.

B31C 29-40 ‘Light yellowish brown: (10YR.6/4 moist) fine
Ll sandy loam,: structureless, massive; friable
when 'moist;: gradual smooth boundary.

(65 e 40=50 .- : '+ Very pale brown:{10YR.7/4 moist) loamy sand,
= '~ structureless;:massiveyj: very friable when
‘moist; gradual smooth boundary.

c2 50=70 .. . Light yellowish brown: (10YR:67/4 moist) loamy .
IR ‘sand, structureless;, massive; very friable when
. .moist;  gradual smooth boundary.

c3 70-91 - Reddish yellow (7:5YR 6/6 moist) loamy sand,
- : structureless, single~grainjayery friable.
when moistj;:old alluvial deg sits.



TABLE III

CHEMICAL AND PHYSICAL ANALYSES OF KONAWA FINE SANDY LOAM
1-3% SLOPES, MODERATELY ERODED (1B)

FIELD SOLL TYPE OR PHASE: KONAMA FINE SANDY LOAM
SOIL CLASSIFICATION: ULTIC HAPLUSTALFS: FINE—LOAMYs MIXED., THERMIC

LOCATICN: 'PIT M. OF WGODS ON s

E. SIDEy

PERKINS FARM, PERKINS, PAYNE COUNTY.

SAMPLER: _DALE ROGERS DAVES MAY 12, 1969
PROFILE DESCRIPTION:

SAMPLE NUMBER  HORIZON OEPTH . THICKNESS COLOR (M) TERTURE - "STRUCTURE " COMS IST ENCE

69-0K~60- 6- 1 AP o~ 6" [ T.5TR 5/8 FSL . 1GR MFR . : B
69-0K=60~ & 2 sav 6~ 20 T 14 <. 5.0YR 5/6 sCL 258X uFl
- © 69-0K~60- 6= 3 - B22T 20~ 29% 9 10.0YR &/4 SCL L1S8K HF{
49-0%-60- 6 4 = B3LIC 29- 40" ¥} 10.0YR 674 T FSL L} - HFR
69-0K-60~ &~ 5 (23 40~ 50% 10 10.0YR T/4 Ls ] N NYFR
69-0K~-60~- 6~ 6 c2 50- 70% 20 ©10.0YR 6/4 LS ] . HYFR
69-DK-00~ 6~ 1

c3 10- = . 21 T«5YR 6/8 L5 e . HYFR

.

CHENICAL DATAZ ' ANALYST: JIM FORD

SAKPLE NUMBER H2O Gt CEC . . H CA . He 3 NA AL SUR OF CAT, . DN
69~K-60- & 1 6.7 8.9 0.00 -5.30 1.50 0.31 0.21 0.00 - 100.0 .-  1.10
69-0K-60~ 6— 2 6.9 18.6 4.10 6.80° 410 1 0.34 0.24 0.00 73.7° - 0.90
69-~0x-60~ & 3 6.8 10.5 3.38 4.10 2.90 0.2 -0.24 0.00 5.8 0. 50
69-0K-60~ 6~ & 6.9 3.5 . 9 2.10 0.30 0.14 0.23 0.00 (T2e3 - . D.30
€9-0K-60~ 6-. 5 6.9 <7 4eb y (2430 1.40 0.18° " 0.22 0.00 2.2 0.10
49-0K—60~ &~ 6 6.8 5.2 - 0.1 2.00 1450 0.20 .-, D.23 0,00 - 83.4 1 0.00
7

. 69— (K60~ o 29 ] 45 037 1.90 " 1.40 0.20 0.3 0.00 ~9ll2 0.00

PHYSICAL DATA: ~AWALYSTs “JIN FORD - 7 o T Te T

SAMPLE NUMBER | TSAND - SSILT.

69-LK-60- 6~ 1. 62.8°- . 20.6
69-DK~60~ 6= 2~ 5L.0 >  24.0
o9 DK—bl~ 6~ 3 5648 -7 --23.1.
ST 6 —K=60= 6= 4.0 6846 . . “2lak
TETN L oDl bl 6 5 T6.8 12.2
< 69-DR-b0— 6 & Thel
CT 69-0K=60- &= T ¢ 838

" .| INT ERPRET IVE -CALCULAT JONST

‘SAMPLE NUMBER:

CEC/CLAY

69-0K-60~ & 1 3.53 ) 53.61
©9-0K=60~ 6= 2 leb6 T T4.40
69-0K=-60- &~ 3 o4l 52450
69-0K=60~ & & 2.33 35.00
69-CK=-60- 6~ 5 164 - 4le82
‘690K~ 60~ 6~ & 133 T 45.00
©9-0K-60~ 6~ 7 led6 50.00

§T
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-The:selum.thickness .varies: from:40- to 58 inches. Thickness of the
A horizonrvarieS'from%4't0'15rinches;tan&atextunesxareﬁprimérily-fine
sandy loams': The.subsoll ranges:from light:sandy .clay.loam to sandy

clay to sandy loam.

Konawa: Fine: 8endy:Leam;:3«5% Slopes .(1C)

These-soils:occur:on:gently to:moderately:sloping:.convex slopes.

. The major .compenent-of:this mapping unit.censists:of:ra:light-colored
fine sandy:.loam:A. horizon; 10 to:20:inches:thieki:-:It 1s:underlain by.
‘a'yellewish:red:gandy clay:loam:B2t:horizon:which:grades to a fine

- .sandy:leam:to:loamy:.fine:sand C horizon.

ﬂThexfgllowingsprofilezofLKonawaLfineisandyﬁlodm;wasataken 200 feet

:east;anszOifeet;nonth;ofatherprésentiwellihouseaonitheistation or 2600

-feet: northeast:of .the:southwest.cerner:of:Seetion:36,:T18N, R2E, Payne

. County:: -Laboratory.and:graph amalyses:are:ineluded:in:Table IV and

Figure 4.
Herizon:. . - (Inches) w.iv-:o.:.. Description
Ap ... 0-9.. .. ....Dark:brown. (7.5YR:3/2):fine sandy loam,
N .. weak:medium' granularjrvery:friable; many
. fine rootsj:many worm:castsy:abrupt smooth
boundary.
A2 9=14.. - . -Brown.(7.5YR:4/4) fine:sandy loam, with
ER . .common:medium:;distinct:dark:brown (7.5YR.
+3/2) ‘mottles; weak:medium subangular
.-blecky;:very~friablesj:many fine rootsj .
many wormrcastsj ;abruptusmooth boundary.

B22¢t:: . 14<26.. . . ::Darkcred: {3<5YR:3/6):sandy:zclay loam; com-
¢ . . - pound moderate:coarse:prismatic-and moderate
medium: subangular: blecky;:£irm; many fine
roots; “common worm-casts; moderate
~continuous clay filmsjrgradual smooth
boundary.



TABLE IV

CHEMICAL AND PHYSICAL ANALYSES OF KONAWA
FINE SANDY LOAM 3-5% SLOPES (1C)

FIELD SOIL TYPE UR PHASE: KONAMA FINE SANDY LOAM
SOIL CLASSIFICATION: ULTIC HAPLUSTALFS, FINE-LOAMY, MIXED, THERMIC .

LOCATION: 200" Eo L 50° No. -OF WELL rfQUSE QR 2600' MeE. OF S.W. CORNER OF
SEC. 36-T18N~R2Es PERKINS FARM, PERKINS, PAYNE COUNTY.

SAMPLER: DALE ROGERS .- ' DATET MAY 12, 1969
PROFILE DESCRIPTION: .
SAMPLE - NUMBER HORIZON OEPTH.  ~ THICKNESS COLDR M) - TEXTURE STRUCTURE

CONSI STENCE
69-0Kk-60= 3~ 1 AP - 9= 3 T.5YR 3/2 FSL 1MGR HYFR
89-0K~60- 3- 2 A2 9= 14m 5 T.5¥R 474 FSL 138K HVER
69-0k=60~ 3~ 3 B22T lé 26% 12 3.5YR .3/6, SCL 2CPR-2MS8K NE1
69-CK~60- 3~ 4  B23T  26- 44= 18 2.5 4/6 FSL 1CPR-1HSBK NER
69-0Kk-60- 3~ 5 83 ¢4v 558 11 2.5YR 5/8 £5L 1KSBK HER
69-0K=60~ 3~ & € 55- 60* 5 2.5¥R 576 FSL
CHEMICAL DATAS . ANALYST: JIM FORD .

. . . PN N R

ik oo EXTRACIABLE CATIONS.MEQ/100 GNS "
SAMPLE NUMBER R0 XCL .. CEC H ta HG [3 NA AL NARL
69-bK~60- 3= 1 .- 56 4eT 5.9 2470 2410 0.70 0.2¢ 0,07 < 0,00 - .52.9
69-DK~60~ 3= 2 6.5 55 3.8 1.85 © 2.40 _ .0.30 0.11 0.06 - . 0500 79.7
69-DK=60~ 33 . 5.8 5.2 12.3 3,88 .5.50 2.80 ey 0.08 0400 716
69-CK=60— 3= & - 5.4 .8 9.7 3.14 4,00 - 2,80 0,32 0.08 0.00 Tee2
L 69-0K=60~ 3= 5§ 5.8 5.0 9.5 2.95  3.70 2.80 . V.42 0.0 - . 0.00 - 73.0°
8043

69-0K~6D~ 3~ 6. . - 5.9 5.0 be3 . 2440 2.60 - 2.30 “0.09 - 0.09

PHYSICAL OATAZ S JIN FORD.

SAMPLE “NUNBER TSILT .
343
303

69-DK~80- 3~
‘69 DK=60= 3=
690K~ 60~ 3-
69-0x~60~ 3=
. 69=0Kk=60= 3=
SF-0K=60= 3

L3 X X T

INTERPRETIVE CALCWATIONSS . -

0.00

SAMPLE 'NUMBER ¢ T CAIMNG

69-CK-60- 3~ 1. 3400 7T, 6Te05. .- 37461 11.18 125.77 19,52
69-0K-60~ 3 2 - 8,00 - T2.00 - 31489 12463 - 2779 20.63
69-DK~60- 3~ 3 S.1e96 L T0.29 L 32,73 C O Be9T: i 30455 21.33
69-0K~60- 3- & 1.43 19¢.00 20474 10.84 33.89° 19.16
69-0K=60~ 3~ 5 1.32 128467 28486 T 1254 40468 15.14
69-0K~60~ 3= & 17.85

1.13 90.00 - 25,21 11.72 €0.32

3. PuP.M.

1oy
SUM OF CAT. - - OM TOTAL P

53.6

60.9
. 69.5 - -

89,7
7002
68.0

1.61 _ 150.6
0.53  100.3
0.77. 125.0
0.36 T4.9
0,10 50,2
5002

BT
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. Depth %
Horizon (Inches) “ 1+~ 'Desecription
B23t 26244 i Red (2.5YR-4/6):fine.sandy.loam, compound
vuirinu..:t . weak .coarse:prismatie.and .weak medium sub-
. ...angular:blocky;:.friable; :common fine roots;
r.moderate:discontinueus-.clay:.films; gradual
.o .~smoeoth boundary.
B3 4455 <. ‘Red (2.5YR 5/8) fine:sandy loam, weak
ini o wc.medium subangulary  friablej:few fine roots;
- vgradual.smooth boundary..

c 55+-::: + .« -Red (2.5YR:5/6) fine: sandy loam, old
e at alluvium.

The Al -horizon:ranges-in:hue from- 10YR-te 7.5YR:with dry value of
4 to 6 and chroma of.2 and-3.7:The A2:-horizon exhibits:values greater
than 4. . Textures:range:from.leoamy fine:sand. to fine sandy:loam. Color
.of . the-B2t:ranges in:hue:from:2+5YR*to.7.5YR. . with value«of 4 to 6 and
chroma .of: 4 to 8. .Texture-ranges-from: heavy:fine:sandy:loam to sandy
clay loami:. The C horizon-texture ranges from:loamy:fine:sand to fine

sandy loam.

:Konawa=Fine#8andy:Loamy «3=5%+8kepes;:Moderately:Eroded : (1C~3)

The:general:characteristies: ofrthezsoils in this-mapping unit are
- the:same=as-in:the:mapping:untt:(1€)-deseribed above.

The: following:profile:of -Konawa: fine:sandy:loam-was sampled 600

T18N, RZE;'PaynefCountya‘»Laborator§~andagraphaanalysesvare included

-in Table-V:and Figure 5.

Depth *
Horizon (Inches) P - Description
Ap 0-7 - -+ Dark brown: (7.:5YR:3/2):fine sandy loam, with

‘few:distinct-red (2 .5YR:4/6) mottles; weak
~ - medium-subangular-blocky-and weak medium
- wigranular;: veryrfriasble; many fineé roots;
‘many werm:’castsj abrupt:smooth boundary,




TABLE V

CHEMICAL AND PHYSICAL ANALYSES OF KONAWA FINE SANDY LOAM
3-5% SLOPES, MODERATELY ERODED (1C-3)

FIELD SOLL TYPE DR PHASES - KONAWA FINE. SANDY LOAM
SOTL CLASSIFICATION:  ULTIC MAPLUSTALFS, FINE-LOAMY, MIXED, THERMIC -

LOCATIONZ  600% N. OF SoE. CORNER OF S.Ms 174 UF SEC. 36-TLON-R2Es : : i
" PERKINS 'FARM, PERKTNS; PAYNE COUMTYe . S R

SANPLERT OALE ROGERS : o DATEZ. MAY 12, 1969 i
PROFILE DESCRIPTION:’ Co ' ’

SAMPLE NUNBER -~ HORIZON DEPTH = THICKNESS - COLOR (M) TEXTURE - .~ ‘STRUCTURE - CONSISTENCE.

69-0K-60~_ 2~ 1 AP - ™ o v " TeS5YR 3/2 - FSL LMS BK~1 MGR MYFR
69~0K~60~ 2-'2 8217 T~ 23° 16 . 2+5YR 476 - SCL 2LPR - - - 2 .
&9-0k-60- 2-.3 . 8227 23~ 32% 9! v 245YR &/6 FSL . ... LCPR=-1MSBX ~ " - MFR R
69-0K-60= 2= 4 831 B2- 40% 8 T 2,5VR /6 FSL 1CPR-LMSBK CMER e
69-0Kk-60- 2-5 832 40= 56" - . 1% 2.5YR M6 . FSL- - ' NFR.

T 69-0KR-60- 2- .6 4 4 * - .

4 - 56~ 60 2.5YR°4/6 . FSL

CHEMICAL DATAT ANALYST: JIN FORD .

L el PePiMy
SANPLE NUMBER 20 W TOTAL # "
- 69-0K~60- 2= 1 5.2
69-0k=60- 2= 2 . 6.2 4
69-0Kk=60~ 2= 3 .. 6.5 5.5
$9-0K~60~" 2= & -

. 69-DK=60=2="5

1.40 11562

1.09  100.3:

L a3eT
T4

e92 "~ 12450 L2620 .
. L %e20

&

1€
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Depth ‘ %
Horizon {Inches) : ‘ Description

B22t 7-23 Dark reddish brown' (2.5YR 4/6) sandy clay
loam, moderate: coarse-prismatic; firm; many..
fine roots;:common worm casts; moderate
continuous clay filmsj:.gradual:smooth
boundary.

B23 23-32 Dark-reddish brown (2.5YR-4/6) fine sandy
. i loam; compound weak:coarse:prismatic and
weak-medium:subangular blocky; friable;
common fine:reots; diffuse:smeoth boundary.- -
B31 32-40 Dark reddish brown (2.5YR 4/6) fine sandy
- ~ " loam with.common.coarse:=distinct light brown
(7.5¥R- 5/4) mottles; weak:coarse .prismatic
- and ‘weak+medium:subangular blocky; friable;
few: fine:roots; diffuse-smooth boundary.
B32 - 40-56 . ~+Red (2.5YR+4/6)+fine sandy:loam with .common
S - -.coarse-distimet-light brown (7.5YR 5/4)
-mottles; -friablej-diffuse:smooth boundary.

c 56+ .- Mixed-red (2.5YR:-4Y6)-and-light brown (7.5YR
“5/4) -fine sandy-leamj old alluvium.

The-A+herizon ranges:from:4 to 12 inches=in:thiekness, and it is
.not uncommon:for Al-and:-A2:to:be:-mixed.: rSee=preceding description for

ranges-in other  individual:characteristics.

. Konawa: Fine:8andy:Loam,:5=8% Slopes (1D)

The' soils:of: this:mapping:-unit:zeccur-on -moderately-sloplng areas
on the:present: turkey: farm:onthevstation:zonsconvex:slopesi: The surface
"soil is brown:to:dark:brown-with-a-lighter-cotored A2-horizon. About
35 percent of the-unit is-under-cultivation.
The-profile:description. is the same-as that:given:fer Konawa fine

sandy- loam,: 3=5% Slopes . (1C).
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Dougherty Fine:Sandy.loam,.1«3% Slopes (2B)

The. soils in: this mapping:unit.consist.largely:.of:1light-colored
loamy fine sand:20 to-30 inches thick with:arred:to-yellowish red sandy -
clay loam‘BZt'horizoniwhicthradesatomﬁinezéandy;loamior loamy fine
sand in the C horizon..:These:soils:are-lew.to moderate in fertility,
internal drainage: is:medium,:and:water<holding:capacity is moderate.
Permeability is moderate,:and they are:well drained.

This.profile“was:sampled;2227vfeetxéﬁﬁghfand;289:feet‘west of the .
northeast corner of Seetion:36, T18N,:R2E,:Payne:C€ounty. Laboratory

and graph analyses are-included .in:Table:VI:and Figure 6.

Depth *

Horizon . (Inches) s - Description

Al 0-14 ....Dark yellowish:brown:(¢10YR::374) loamy fine
.sand y weak-fine: granular:structure; very:
friable; clear, wavy boundary.

A2 14-22 Brown (7.5YR- 544) loamy fine:sand, massive;
very: friable:when moistj-eclear boundary.

B21t 22-35 © Yellowish:red (5YR' 4/6):sandy clay loam,

- .moderate medium*subangular:bleocky structure;
. slightly firm when moistj:graddal boundary.

B22t 35-53 ~Yellowish:red (5YR:5/6) :sandy clay loam,
moderate-medfum:subangular:blocky structure;
“firm-when-moist:gradual boundatry.

B3 53-62. :Yellowish red (5YR:5/8).sandy clay loam,
weak:medium: subangelar<bioeky structure;
~friable'when-moistj:gradual boundary.

C 62+ Strong:brown: (7.5YR:5/8) sandy:loam, massive;

friable.
The surface soil color varies-from:palerbrown:to:light brown where
these soils have been cultivated:: The-texturesof the:Azherizon is fine
sandy loam: but may include -seme:loamy fine:sand:: The:celor of the Al

horizon ranges.from:pale:brownntoidarkfyellowishabrown;tO'brown.' The
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Figure 6. Graph Analyses of Dougherty Fine Sandy Loam (2B), Profile No. 8
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A2 horizon'ranges from:very: pale:brown:to.pale:brown:te:light yellowish -
brown.: :The B2t  horizon ranges:inicolor.from: red:to:reddish brown,
yellowish:red; and:reddish. yellow: (hue:varies:from=2.:5¥YR to 7.5YR).
Texture-varies:from:sandy:clay:loam:to sandy:elay.. .The:texture of the

C horizon.ranges.from:loamy:.fine:sandztoxlight:sandy clay loam.

... Dougherty:Pine: Sandy:Loam;:3«5% Slopes (2C)

Thersoils-of: this:mapping:unit:areisimilar: terthe:above unit but
.occur: on:steeper.slopes:. The.surface: horizons:are:from 20 inches to
.36: inches:deeps:: : The:profile: is:similar-te:theronesdeseribed above.
These:-solls. areshighly:subjeect: to:erosion:and:sheuld:be carefully
maintaineds::Surface: thickness:varies greatly-duezto:removal of trees

and:of:soil for:building terraces.

Teller:FinerSandy:Leamy:1=37% Slopes (3B)

The:soils: ¥n: this:mapping-unit.are: transitienal between the
forested: soils. of: theseast:sidesand:therprairier geils:of-the west side
of the:Research:8tatioensi: -This -mapping:unit: typiealiy-consists of a
dark: brown:or:brown:fine.sandy:loam' A-horizen:which:grades into a
brown. light:sandy:clay:leam Bil:horizon.: The:B2tzhorizen is typically
a:yellowish red:sandy clay:loam. :It:becomes morecred with:depth. These
soils:are well: suited:to:small:grains;: sorghums;:-cotton; legumes, and

cgrasses: :They:aresnaturally well:dradined:i::Internal-drainage is medium;
permeability:and-waterthoelding capaecity: is-mederate:: ~These soils are
moderately:high ' in.natural:fertility;: butstheyrare-saseeptible to wind
‘and-water: erosion:under:cultivation.

o' This: profile was-sampled=1567-feet west and:1237:feet south of the
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northeast: corner of:Section: 36, T18N, R2E, Payne County.

Depth
"Horizon (Inches) " Description

Ap 0-10 - - - Dark brown:{(1l0YR 3/3 moist) .fine sandy loam, .
‘moderate-medium: granular.structure; very
friablej;:abrupt: smooth boundary.

Al 10-14 - Dark. brown' (10YR 3/3 moist) fine sandy loam,
..strong granular to weak .subangular blocky
~ structurej . friasble;: gradual:smeoth boundary.

Bl 14-20 .. Brown:to dark brown: (7.5YR-4/4 moist) light
sandy clayloam, weak'medium subangular
blocky strueture; friable; gradual smooth
boundary;: very few black concretions.

B21t 20-32 Brown .to dark:brown (7.5YR 4/4 moist) sandy
clay loam; mederate medium subangular blocky
structure; slightly firm; few gray mottles;

.-few-black coneretions; gradual smooth
boundary.

B22t 32-40 Strong “brown:(7,5¥R~5/6 moist) sandy clay
loam, moderatermedium<subangular blocky
“structure; slightly firm; few. gray mottles;
few black concretions; gradual smooth
boundary.

B3 ~ 40-50 Streng brown-(7:5YR-5/6 moist) sandy loam,

' : © strong granular to:weak subangular blocky
structure; friablereommen-reddish mottles;
~gradual - smooth boundary.

Cl 50-56 Strong:brown (7:5YR:5/8 moist) sandy loam,
massive; friabley:streaked with reddish
-brown:mottlesy:gradmal-smooth boundary.

Cc2 56+ Sandy:.loam; grading:inte:loamy sands.

The A horizon is largely a:fine-sandy:loam: but:may vary into a
loam. The A.horizon-is dark:brewn: to:brown; haezi0YRite:7.5YR, value
"of 4 to 3, and chroma of 3 and:4:.::The Bl:horizeon:ranges:zin color from

"~ brown to reddish brown, and:the:B2t:horizems:frem: strong brown to

yellowish red to reddish brown:: The  texture of the B2t is sandy clay

loam.
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Teller Fine Sandy:Loam,:3-5%-Slopes; Moderately-Eroded (3C=3

This mapping:-unit:has:been dissected by local erosion., However,
erosion:is:now.being.controlled by a bermudagrass.covers.. Soils of this
mapping: unit- are. similar. to. the:one. deseribed above. except for loss of

surface soil.

Pulaski:Seixlsy :0=1% Slopes (4A)

These-sodls.occur. along.-narrow. drainageways:. which.run through the:
more. sandy:east:side.of. the:station.. They-are.typical.along streams
which drainsfrom:the crosstimber.resource.area.: ..Some: of. the profiles
.sampled -resembled. the. Port.soils.but.were.very-restricted.in area. The \

soils have:a:light:brown color.from: 6. to.18:inches deep. Texture of

the A horizen:is:loamy fine:sand::. .The.subsurface:is-.a-brown to pale \

brown fine:sandy:loam:which:is stratified with:reddish.sandy clay loams.
.There are scme-:small:.areas-of: Pulagki:soil:'wet' included in the unit
due to seepage=in those-areas:: .These-soils:are-generally well drained
~.except for the-wet-spots. . Internal.drainagezis:medium; permeability

is moderately-rapidys:and-waterxholding capaeity:is-moderate. Natural
fertility is-moderates-:The:following profile-of: Pulaski soil was
deseribed: 1402:feet:north.and-742 feet west: of: the: southeast corner

. of ‘Section-36,:T18N,-R2E; Payne County.

Depth
Horizon: (Inches) L T Description
Ap Brown:(l10OYR 5/3 moist):loamy:sand, weak fine \
granular:structurej .very: friable; clear
boundary.

Al ..5=15 ... .  Dark brown: (10YR::4/3 meist):fine sandy loam,
e moderate -medium:granular structure; friable;
gradual boundary.
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Depth
Horizon - (Inches) ‘ Description
C 15-23 Yellowish:brown: (10YR.5/4 moist) .loamy sand;
S massives:very-friablej:abrupt boundary.
Albs EE 23-30. . ... :Dark:brown: (7.5YR:4/2) sandy loam, weak
- - -medium-granular structurej:.friable; clear
boundary. :
A2b, 30-45-. --Dark brown:(l0YR-4/3 meist): sandy loam,
e weak-mediumisubangular.blocky:and weak medium
~granular:strueture; friable. :
Bth~‘ 45+ "~ Yellowish:red: (5YR:4/6) . sandy clay loam,
T moderate:medium:subangularsbloeky structure;

~.slightlys»firm when moist.

The.reeently:deposited:sandy-material:ranges: from=-5:.to 26 inches

... deep+--There-are-geme-areas:where:brewn-or:dark:-brown:lpam and fine

.- sandy:loam:buried:surface:layers:cansbesfoundsin:this:mapping unit.

.. Texture of-the:surface: soil:ranges: from:leamy: fine sand-to fine sandy

loam,. The:.subsoil:may:be..stratified:loam:and. fine sandy:loam, but it

. is more commonly a:fine sandy:loam.::Colors:of therA:shorizon range
.from:pale:brown:to:light brown:to:.reddish:brown;. hue: from:10YR to 7.5YR.
. .The subseoil..colors: may:be:brown,. yellowish:red, .or-red; hue ranges

from:2.5YR to 7.5YR.

... Eufanla:Fine:Sandy:-Loamy::1=3% Slopes (5B)

.. .This. mapping:unit..consists:of .seils:which:have:zlight=colored sandy
..surface horizons.:and:have:no.:illuviated:clay-above:40.inches. The B2t

..horizon consists.ef :reddish:sandy:clay loams:which.ececur in bands.

.. Eufaula:soils. have: thicker,:more:sandy: sarface-layers:than the closely

competing:Deugherty:sollsi: The:yellowish:red::fine:sandy-loam or sandy

~::clay:loam:subseoil:ecenrs:at:asdepth-of-about (50 inchesi: ‘Eufaula soils

are- excessively:drained, andsinternal-drainage~and permeability are



4%

rapid.. Water-holding capacity and-natural.fertility.are low, and these
solls: are very suseeptible to-wind:and water erosion.

The following profile:of:Eufaula. fine sandy:loam:was-sampled 1200.
feet west of ‘the northeast:corner of:the southwest:1/4:0f Section.36, ..
T18N, R2E, Payne County. :Laboratory-and graph analyses-are included
in Table VII:and Figure 7.

Depth

Horizon:

Ap

Al
and
A2

A21

A22.

B2t. . ..

B3

(Inches)

0-9

9-19 . ..

19-36

36-50"

50-56

56-70

70+

: *
" Description.

Very. dark: grayish brown: (L0YR:37/2) loamy fine
sand, single grainj very friable; few fine
roots; :abrupt:smooth boundary.

. Very dark grayish:brown:(10YR:3/2) and brown

(7.5YR:5/4) loamy: fine sand,:single grain;
very- friable; few:fine:roots;:diffuse smooth
boundary.

Light:brown (7+5YR:6/4) fine.sand with common
fine distinct very-dark:grayish brown (1OYR
3/2) mottles; single grainj:very friable;

few fine roots;:diffuse smooth boundary.

“Light brown (7.5YR 6/4) fine:sand with common

fine distinct-red (2:5YR 4/6):mottles, single

"grainjsvery: friablej:few fineiroots; abrupt

smooth boundary.

Red  (2:5YR 4/6) "sandy:clay:loam, compound
weak coarse prismatic-and weak medium
subangular:blocky structure; friable;
moderate continuous elay films; gradual
smooth boundary.

. Red " (2.5YR"57/8) fine-sandy:loam, weak sub-

angular .blocky structurej friable; diffuse
smooth boundary.

Yellowish:red: (5YR:5/6):fine-sandy loam, old
alluvium.

Texture of:-the Al:horizon:ranges from fine sand:te:fine sandy loam

“although.the dominant texture:is-fine sandy:loami The.entire A horizon

"ranges from' a-very:.dark:grayish:brown:to-light-brewn: to:pink, hue from

:10YR: to"7.5YR.: :The:B:horizon:ranges:from palerbrown: to-yellowish red



FIELD SQIL TYPE OR PHASE:

SOEL CLASSIFICATIONS

TABLE VII

CHEMICAL AND PHYSICAL ANALYSES OF EUFAULA
FINE SANDY LOAM 1-37% SLOPES (5B)

EUFAULA LOAMY FINE SAND

PSAMMENTIC PALEUSTALFS, SANDY, SILICEOUS, THERMIC

LOCATIONZ 1200¢ We OF N.E. CORNER OF S.i. 1/4 OF SEC. 36-TLBN-R2E,»

PERKINS FARM,

SAMPLER: DALE ROGERS

PROFILE DESCRIPT [ON:

SAMPLE NUMBER

69-0K-60~ 4~ 1
69-0K=60- 4~ 2
69-UK-60~ 4 3
©9-CKk=60~ &— &
6F-0K~69~ 4 5
69-0K=60- &~ &

CHEMICAL DATA:

SAMPLE NUMBER

9-(K<60~ &
690K~ 60=- 4—
69-DK=~60~ 4-
69-0K~60~ 4~
69-0K~ 60~ 4~
69-(K-60~ &-

cwPwNe

PHYSICAL DATA:

PERKINS, PAYNE COUNTY.

DATE: MAY 12, 1989

DEPTH  THICKNESS COLOR (M) TEXTURE STRUC TURE CONSI STENCE

HORE ZON
ap o 9 10.0v& 3/2 LFS 6 RVFR
AlR2 T 9~ i9= 10 - 10.0YR.3/2 LFS 56 MVER
A2l 19 36" 17 T.5TR 674 . Fs 56 _MVFR
22 36- S0% 14 2.5k 4/6 Fs 56 : _ MVER
B2T  'Su- S6% [ 2.5YR 5/8 sCL 1CPR- 1KSBK " WEL
83 56~ 700 14 5.0YR 5/6 - FSL 1584 L3
ANALYSTs  JIM FORD
H20  KCL CEC u cA [3 K NA Al NAAD
648 6.0 - 4l 0.00  2.20 0. 90 0.01 0.17 ‘0.00 9.1
7.2 ».3 2.6 0.00 ~ 1.40 0.60 0.01 0.11 ' 0.00 82.7
7.5 6.4 1.3 0.00  0.50 0.40 0.01 0.06 0.00 75.4
7.3 6.0 le4 0.00  0.40 0.50 0.01 0.04 0.00 70.3
6.2 5.0 8.9 0.19 - 3.20 1.00 0.02 0.31 © 0.18 - 507
ot

5.8

ANALYSTS JIN FORD

12.9 0.26 2.80 2.30 0.02 0.32 0.32 423

AZIGN

SUM OF CAT.
100.0
100.0
100.0
100.0
96.1
95.5

 SAMPLE NUMBER - ZSAND - ‘SSILT -4 TEXTURE " Z>28 - - T EWS - &S TN, TFS
$9-0K=60~ ¥~ 1 "65.6 20.5° 13,9 st 0.0 ~. 00 Lt 0e0 20.0 33.2

69-0k-60~ 4~:2 7842 9.3 12.5 oSL. 0.0 0.0 3.3 26.5 33.8

T 69-0K-60- 4~ 3. 82.9 4.5 12.5 L 0.0 0.0 C 3.2 . 3le2 4.5
69~(K-60= &~ &  B6.3 0.2 13.5 . LS . 0.0 A 0.0 3.9 3045 376

69-0K-60= 4~ 5° 697 5.2 25.0 . SCL 0.0 -. . 0.0 T 2e2 - 148 31.3

46 .23 1423

S 9-0x~60~

4T.6

INTERPRETIVE CALCULATIONS:

SAMPLE NUMBERS

69-0K~60~
690K~ 60~
&9~0K~60~
©9=-0k-60~
690K~ 60~
69-0K~60~

ARAR RS
CVEWNN

(2 ¥4

284
2.33
1425
0.080
3.20
le22

.6 - Y ] o-osee 0.0 . D0 1.9 1443

Cecstiay TSIy ye A EARE LI CLE M USRI, e oy

29450 23.81 0.00 - 0.00 . 23,23 38.56
'20.80 10.63 0.00 - .-3.77 ‘30429 . 38,63
10.40 5.14 0.00 234667 . 35466 . .7.39.63.-
10.37 0.23 0.00 © . 4eSl- 35.26 . 43 e47
35.60 . 8493 0.00 . - 2.93 123473 41.73

.79 33.15 - 0.00 - 2467 20.08 20,08

© 14he3
< 16480
. lee11

24480

e  PoPolls

oM’ TOTAL P

l.22 112.7
0460 7546

0.19 37.8 .

D14 50.2
0.42 ° 50.2

" 0.26 . 88.0

SUBERACTIONS . o oo e

VFS

12.6
14,7
14.1
14,5
18.6
17.3

26,30
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to red in color, hue from 2,5YR to 5YR.

Farnum' 8ilt:Loeam,:0-1% Slopes (6A)

The solls:of: this mapping:unit:have:a dark:surface:layer to a depth-
of 26" to"36 inches: "The dominant: color of the: A~horizon:is dark:brown..
These soils:occur-.inza:slight: depressional:area.at.the base: of the
south-facing slope on the west side of-the-station.:.The:finer sediments
which have been.carried:down:and.deposited:from:above are at least in
part responsible:for. the:thick,:dark;:silty-surface layer.. These soils
have developed: on:what is:thought:teo:bezan:o0ld:Teller soil., At a
depth: of: approximately:40:to:50:inches; a-contrasting-material of sandy
.clay loam.is’ encountered:which:is: possibly:the-remnants-of:the argillic
“horizon-of-an.old:Teller:profile. :The-native:vegetation-of these soils
..was -tall-.grass-prairie: . These soils~are-well draimed, and internal
drainage.is -medium.:.Permeability:is:mederately.slowiz-Water-holding
capacity.is medium, and-natural-fertility-is:moderately high. The
"principle-crops:are:wheat-and sorghum; but-cotton, legumes; and grasses
do quite well.

" The following profile . was:sampled:800-feet-south:and 500 feet
east-of  the.northeast: corner:of: the sonthwest:1/4:0f -Seetion 36, T18N,
R2E, Payne: County.. Laboratory-and:graph-analyses-are included in Table

VIII and Figure 8.

. Depth *
Horizon : (Inches) ’ ... Desecription
Ap 0-6 Dark brown (7:5YR 3/2) silt-loam, compound

weak medium .subangular blocky structure;
weak mediuom: granular: and .moderate platey;
friable; many fine roots3j:many worm casts;
“abrupt- smooth boundary.



TABLE VIII

CHEMICAL AND PHYSICAL ANALYSES OF FARNUM
SILT LOAM, 0-17% SLOPES (6A)

FIELD SOIL TYPE OR PHASE: FARNUM SILT LOAM

SOIL CLASSIFICATION:
LGCATION:  PERKI
800*

SAMPLER:

NS FARMo
S. & 500°

DALE ROGERS

PROFILE DESCRIPTION:

SAMPLE NUMBER

69-0K=-60-
- 69-0K=~60-
69—-CK-60~
69-CK=~60~
69-0K-60-
69-CK-60~
65-0x-00-

1-
-
1-
i~
1-
-
1-

wNT WP WN-

CHEMICAL DATA3

SAKFLE MUMBER

690K~ 60—
69~ CK-80~
©9-0x-60-
69~0K-60-
09-Cx=~a0=-
©9-DKk=- 50—
69-Cx~60-

1~
1-
i-
1-
1~
1-
1-

NOWVe WA~

PHYSICAL DATA:

SAMPLE NUMBER

09-0K-60-
69-0K-60—
690K~ 60—
69-Cx—-60-
690K~ 60~
69-0K—-60~
69=-CK-60~

1-
1-
1-
1-
i-
13-
-

~ewrwim

PERK INS,

Ee

PAYNE COUNTY,

PACHIC ARGIUSTOLLSs FINE-LOAMY, HIXED,

THERMIC

OF Nw CORNER OF SW L/4& OF SEC.36~T18N-R2E.

DATE:

THICKNESS COLOR

MAY 12,1969

HORIZON  DEPTH [h TEXTURE STRUCTURE CONSISTENCE
AP o- &= 6 T.5YR 372 108 1M SBK=1MGR ER
A3 o~ 18" 12 T.5YR 3/2 SIL 1MS BK-2NGR nER
8217 18~ 28° 10 T.5YR 3/2 sICL 2F$BK NFL
8227  28- 40% 12 - 10.0YR 32 cL 2MABK-2CPR w1
83T 40~ 63% 23 10.0YR 372 scL 1MABK-1CPR uFl
c 63- 70% 7 10,0’k 4/3 scL o KE]
1ic T0- 75% 5 10.0YR 473 FSL 0
ANALYST:  JIM FORD
. ) & SN, e EXTRALCTABLE CATIONS:HEQZLQO GHS oo\ . = {
W0 KCL CEc « H CA 3 3 NA e NAAC
6,0 5.2 9.2 0.40 5.00 1.40 0.60 0.10 0.00 72.2
6.2 Seb 11.7 0.40 6,60 1.60 0.10 0.10 0.20 71.8
6.5 5.7 13.0 0.50 6.80 2.80 0.40 0.10 0.00 .7
5.8 5.5 18.5 0.50 8.00 5.20 0.50 0.20 0.10 75.1
6.2 5.5 8. 0.20 4440 3.40 0.30 0.10 0.00 95.3
6.1 5.2 6.2 0.20 3.80 2.20 0.20 0.10 0.00 100.0
6.0 4.2 6.6 0.20 2,80 1.80 0.20 0.10 0.40 Teo2
ANALYSTS ~J1M FORD
TSAND ST SCLAY * TEXTURE >2M4 B 172 S {4 T
28.4 55.6 . 16.0 SEL 0.0 0.0 0.8
2246 53.4 24.0 SIL 0.0 0.0 1.0
2.4 52.6 26.0 sit 0.0 0.0 1.2
38.5 4.5 21.0 @ 0.0 0.0 4.2
T0.6 15.4 164.0 SL 0.0 0.0 T.2
12.0 10.2 st 0.0 0.0 7.8
29.0 13.5 L 0.0 0.0 1.8

INTERPRETIVE CALCULAT IONS3

SANPLE NUNBEAR

$9-DK~60-
69-0K~60—
©9-0K~-60-
69-0K~60~
69-0K~-60-
69-0K-60~
49-0K=60~

NPV W N

CA/NG

3.57
“.12
2443
1.54
1.29
1.73
1.56

57.50
48.75
50.00
68,52
6l.43
60.78
48.89

66.19
70,26
71.08
60.96
17.91
13.36
33.53

0.00
0.00
0.00
0.00
0. 00
0.00
0.00

10495

132
1.62
5.75
8.37
8.69
2.08

T2

%76
7..89
.92

“ 17.53
26.98
2% 40
29.36

cecmuay  ESTTr v AR P SULE RS TR A M g urs

15.48
13.16

919

Te bl

T 9.7
“ 1087
15.49

PoPun.
TOTAL ¢

250.0

15
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Horizon

A3
and
Bl

B2it

IIB22t

IIB3t

TIC1

IIC2

Depth

(Inches)

6-18

18%28 .

28-40: .

40-63

63-70

70

%
Description

Dark brown (7.5YR 3/2)silt loam, compound
weak. medium.subangular blocky and mederate-

- medium.granular struceture; . friable; many

fine roots;.many worm casts; gradual smooth
boundary.

Dark brewn -(7.5YR.3/2) silty clay loam,

-mederate fine subangular blocky structure;

friable; many .fine reots; many worm casts;

..gradual.smeoth boundary.

Very dark:grayish:brown. (10YR:3/2) clay loam,
.compound-.moderate:medtfum+<angular blocky and

moderate coarse: prismatic structure; firm;
common fine roots; strong:continuous clay
films;  gradual smooth boundary.

Very dark grayish brown (lOYR.3/2) sandy clay
loam, compound ‘weak medium-angular blocky

and weak coarse:prismatic .structure; firm;
few fine rootsy .moderate:.continuous clay

films; ‘gradual.smooth boundary.

. Yellowish-brown:(10OYR:4/3) sandy clay loam,
structurelessy.abrupt:smooth.boundary; old

alluvium.

Yellowish~brown:(10YR.4/3) fine sandy loam
with:coarse:distimet mottles:and stratifica-
tions:of reddish=yellow: (7:.5YR 5/5); old
alluvium.

The A.horizon is primarily:ia.silt. loam, ‘but:a.small.percentage is

.loam. Color.ranges from.dark:brown:toe:very.dark.grayish brown, hue

from 10YR to 7.5YR, value of 4 to 3, and chroma®3-to.2. The A horizon

is 26 .to.36- inches deep.

-The B2t -horizon-has an . increasein finerand:medium:.sand. Texture

.ranges:frem%clay,loamwin;theiuppenipantcto:sandyaclay loam in the.

loweripart;itcélor‘rangesifromidarktbrowntthreugh:yellowish'brown; hue,

“10YR1through:7.SYR;*value,:4;threugh'B;Tand;chroma;LZLthrough 3. The

. light:sandy clay:l@amitoisandyileam;”yellewish;bnewnzBS:horizon grades
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..into.the.sandy:alluvial..sediments:of: the.C: horizon below.

Teller:Loam,.0=1% Slopes (8A)

This:mapping-unit.consistszof:igolls with:a:brown:to:dark brown.A- - .

“~horizon which:is:13.te-18:inches thick:: The:Bl herizon:is a-light-clay:.

loam. to-light:sandy:clay:loam;:color . .is:brown:to.reddish:brown. . Texture - -

~of -the B2t:is:predominately sandy:clay.: :The:C:horizon:begins between
40:.and 60.inches. below.the surface.

. 'These:soils.areswell.suited:for:small-graing,-serghums, cotton,. o

legumes; and.grassesi::Their:permeabilitiesrand:water-helding capacities.-..

are moderate,.and:they:are:naturally:wellidrained.:: Internal drainage
ig:medinmy. and.natural:fertility-isimederately high.

" The:following.profile -was. sampled:660:feet:nerth.and-61 feet west
of the:west: road: off Highway:33 by:the: farmhouse;:or-80:feet west of
the northeast. corner:of :plot. 3700, . Laboratory:and:graph-analyses are

presented:in.Table IXrand Figure 9.

LT Depth . %
Horizen::- (Inches) wnonsoo oo Deseription
Ap 0=7 ... -+ :Dark brown.(lOYR.3/4) .fine sandy loam,
oL -l moderate -mediumr granalar: structure; very
i frigble whentmedist;-abrupt boundary.
Al oo :7=13 ¢ .:.:Brownish black (7.5YR . 3/2 meist) fine sandy

loam;” weak medium:subangular:blecky struc-
=t i turegyrfriable when-moigty:gradual boundary.

Bl::i:oo:o 113+18: ;¢ :rDark:brown: (10YR:3/4 moist) tight sandy clay.
crrvcocoivirloamjimoderatermediumzsebangular blocky.
Lo ostractures: friable whenrmoist; gradual
boundary.
B2lt o 18+26": ::: Brown:(lO¥R- 4/ 4 meist)-sandy clay loam,
cnoal o ruslistrongemediom-subangular:iblocky structure;

cieooo o onfirm-when:moisty: gradual boundary.



TABLE IX

CHEMICAL AND PHYSICAL ANALYSES OF TELLER LOAM 0-17 SLOPES

FLELD SUIL TYPE OR PHASE: TELLER FINE SANDY LOAM

SOIL CLASSIFICATIONZ

LUCATION: 450° N 6 80* w OF THE wEST ROAO OFF OF HuY
OF HE CORNER OF P

THE

SAMPLER: JIM FORD

PROF LLE DESCRIPTIONS

SAMPLE NUMBER HORIION = DEPTH

11-06~60-10-
T1-0K~60-10-
T1-DK~60-10~
71-0K-60-10-
T1-0X-60~-10-

71-0K=~ 60~ 10~
T1-0K~60-10~

CHEMICAL OATA:

SAMPLE NUNBER

T1=-0R=60-10=
T1-0k- 60~ 10~
71-X-60-10-
11-0k=-60-10~
73~0K=60~ 10~

PHYSICA. DAT

SANPLE MINBER

71-0k=60-10-
71-GK-60-i0-

.- T1=0k=-60- 10~
: 71=0K=$0= 10~

INT ENPRET IVE

'SANPLE WUNDERS

71-0%- 4010~
T1-0K~60-18~
T1<0K=~60~10~

T1-0K-60-10~

L0V 3700,

DATE SAMPLEO:

PAYMNE COUNT'

UDIC ARGIUSTOLLSs FINE-LOAMY, MIXED, THERMIC

1/30/71

'33 BY FARMHOUSE OR 80° W

(84)

THICKMESS  COLOR. (M TEXTURE  STRUCTURE ~  COMSISTENCE
1 ap o~ T 1. 10,07 W4 5L R NvER
2 AL 7- 13* . 158 372 st 1n58x nFR
3 sl 13- Le* s 10.0¥A 3/4 scL 2MSBK . e
BT 18- 287 s 10.0YR &/% scL 3nS8K wel .
5 22T 26 35@ 9 TL5MR 4/4 scL 3NSBK wel .
o 83 35- a3% s 10.0¥R /3 scL E Wi
T ol 43- so® 7 10,0YR 574 scL 1ns 8K aFL
s o« 50- ss° H o.om 070 F sL ° . nee
ANALYSTZ  JIN FORD .
~—EXTRACTABGE CATIONS.MEQ/LOG GNS . IRASE SATuRALION __X. P.P.N.
W20 KLU cEC W Ta (7 x nA AL NARC SUM GF CAT: ON TOTAL P
1 8.0 5.0 a1 s sas 0.2¢ 0.37 0.06 0.00 T3 3.4 1.07 13041
2 3.9 5D 1.1 2,77 5.0 1.56 0.26 0.12 0.00 6.1 1207 1.36 sl
3 5.8 et 11.9 337 6,03 1.99 0.22 0.13 0.01 2.2 C71.3 1.21 - 13.5
4 5.3 e 1246 2:39  e.74 1.36 0.23 0.11 0.02  s1.0 Te.6 1.02 7.3
S 5.8 48 - 119 2.3 - 430 2.52 0.23 0408 0.05 59.9 © 13,4 076 53.5
o 8.9 9.0 0.9 3.5 2,82 0.2% 0.09 0.07 - Ta.e .3 0.6  37.1
T e S0 Tos 0.93 3.7 2.67 0.29 0.09 - 0.05 92,0 80,0 . 0.37  39.7
I s 0.0%  3.52 2.29 0.31 0.8 0.08 68,3 87,6 0.39 30.8
A1 ANALYSTS  JIN FORD I o c
CgsaND IESRT LAy TEXTRE  E>2mM —pey— ey A TS e
1 «0.7. 1342 ‘i 0.l 9.1 2.¢ 15.1 . 711 1409
2. oL 2020 L -~ 0.1 < e 2.0 s 1304 1044
3 - %048 213 L 0.1 .- 0.l 2.1 13.2 10.4
. 3.7 21,9 ; 0ed 0.1 2.2 15.¢ %1
5 262 221 scL 0.1 o1 3.0 186 . 1000
s 20.7 15.0 SO 0.1 0.1 3.8 23.% < 2%k - - 11ae
T 69.6 . 5 16.6 13.8 st 0,1 0.1 “e0 2602 2549 1345
R R T 175 sL 0.1
| CMLCULAT IONSE
carmg CEC/CLAY
1 22.00 o136
2 3.46
3 3.03
4 .
5 1.71
. 1.26
1 1.41
s 1256

4el2

13.7
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Depth %
Horizon - (Inches) o ‘Description
B22t ' 26-35 .. Brown:(7.5YR.4/4 moist) sandy clay loam,
S "7 strong'medium:subangular .blocky structure;
.firm when:moist; gradual boundary.
B3 . '35=43 *©  'Dull yellewish brown.(lOYR:4/3 moist) light.
R o sandy.clay .loam, weak medium subangular
blocky.:structure} friable when moist;
-gradual boundary.
cl 43-50. - Dull yellowdsh brown:(lO0YR 5/4 moist) sandy
AU loam, structureless, single.grain; friable
when moistj:diffuse boundary.

c2 50=55" Dull yellowish:brown.(10YR.5/4) sandy loam,
B A old alluvium.

The A horizon.is:browﬁ.to.dark.brown,:hue«ranges from 10YR to
7.5YR, value of 3, . chtoma of -2 through 4.::The:Bl-horizon: is typically
a: clay. loam with color:from: brown:to reddish:brown and.hue from 10YR
to 7.5YR..  The.texture:of:the B2t:rhorizon:is:typically:a sandy clay.
Color of:the B2t -horizon-ranges-from:streong brown:through reddish
brown;,-hue.from 10YR: through: 5YR..:The B3 herizon:-is:a light sandy
clay’loam: to: sandy loam:grading:into-the:sandy:loam.€-horizon. The C

"horizon:is.composed:of:old:alluvial sediments.

.Teller:Loam;:1-3% Slopes (8B)

" This mapping unit:is:very.similar:to:the:onesdescribed above but
was: separated by.slepe.::The: typical:soils:of: this:mapping unit have A
" horizons. which:range.from:13: to 18- inches. in:thickness:. However, there
‘are: approximately:2: to: 4.aeres’ within which:there:.are extra thick mollic
epipedons:up’ to: 28: inches:thick: -Arsmall-area:pusthe north end of this

;unit-has:a:nearly:level slope.
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.- :Teller:Loam:i+3%:Slepes;Siightly:Eroded (8B-2)

.1 :.This mapping:unit-consists:of:soil-similar:to-those described
. above:for:the:Teller: loam:mapping unit: {8A). :As:mueh-as:15 to 25 per-
“ecent-of-the:sarfacersoll was:lest-byrerosionibeforezterracing was. -
‘implemented:: :The:A:horizon ranges:from:9: to:16: inches:deep. The B2t.
‘horizon:iin:this:mapping -anit:dis:net . as thiek.as:it-1is on the more
"level:areas.: These:solls:are-well:sultedzfor small:grains, sorghums,

_cotton; legumess-and grasses.

c:Zaneds:Loam;.i=3% Slopes (9B)

©...7.This mapping:unit:consists:ofireddish:browniseils:which occur on
.the:west: facing: convex: slopesof: the:northwest: 1{4:0f:the:station where
‘the:mantle - thins over the:Permian Redbeds:::These:seils:have a brown
:toidarkﬁbrowniAthorizanai@at0214fincheSTfhickzﬁfThe%dominant texture
~of:thesA: horizon:sis-leami: These: soils-have:asreddish=yellow sandy clay
»loam-B2t:horizonswhich beecomessvery-hard when dry.
“wrr:Zanedis:seils-aresnaturally well:drainedsi-~Internal drainage is
'medium;;permeability;isasiow;Landéwatereheldingﬁeapaeity is high.
“-Natural:fertility-.is:moderately:highi . ~The~principiezerop of Zaneis
- soils:is-winter-wheat; but-they-are wellrsuited: to-.eats;sbarley,

- sorghum;cotton;’ . legames; ~and:grasses:  "Good management is needed to

“r-control erosion-and:maintailnzsoilrstruetarezand fertility.

-~ Thenfellowing prefile was sampled-atraboutsthe:center of the
. northwest:1/4 of ~Section 36, T18N; R2E, or: the west:endzef 1000 series,
"Payne: €ounty. . ‘Laboratory:and-graphtanalyses-are-included in Table X

~and Figure 10.



TABLE X

CHEMICAL AND PHYSICAL ANALYSES OF ZANEIS LOAM, 1-3%Z SLOPES (9B)

FIELD SOIL TYPE OR PHASEI ZANELS LOAM
SolL CLASSIFICATIDNX 19 03 14 A&Gl'USYOtLS- FINE~LBANY, MIXEDs  THERMIC

:.ocnmm ABGU]' CENTER OF N+ 174 OF SEC. 36-T18N-KZE !
OR' W ENO OF 100 SERIES. PERKINS® rnm PEKKH&S. PAYNE COUNTY

SANPLERI DALE ROGERS © DATEz. MAY 12, -1969
PROFILE ‘DESCRIPTIONS )

SAMPLE NUMBER  HORIZON | DEPTH  THICKNESS COLOR M) - TEXTURE . STRUCTURE. ~ CONSISTENCE .

69-0k~60~-11- 1 AP o= 7% 7 7.57R 472 - L - ek - MER
69-0K-60-11- 2 Al © T~ 11" . 7. 5YR 342 L 2M6R ETEY Y
69-DK-60-11- 3 Bl it= 1T e ] oL Rl ER-MER
69-0k-860-11- &  B2LT . 17~ 2= S e TASYR #75 CSC T ICPR=INSBK < WER
69-0k-60-11~ §  B22T- 126 44* 18 T, 5 55 T LPR-1NSBK . - MF1 -
$9-0k-60=11-

831 4%-. 60" 16 T<S¥R 576 | WFSt wen s L MR

CHERICAL DATAZ -AMALYSTS. - JIN FORD

SANPLE NUMBER . #20 KCL » . . ] I LA NARE - .
“F-ON<80-1i- 'L - : ’ : 70 - : : .

&69-0K~60~11- 1
b?-&—bﬂ‘ll‘

SANPLE MOMBERS
| o9-Ok-60~11~ 1
4P OK-60-11= ‘2
$9-0k-60~11= 3
C$9-OK=60-11= &
$9-0k~40-11~ 5
69-0K-60-11~ &

€6
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Horizon:

Ap.

Al

Bl

B21t

B22t

B31

IIC

Depth
(Inches)

0-7

7-11

11-17

17-26

26-44

44-60

60-84

.84-88+

>6

. %
" Description

Brown.(7.5YR:5/3; 4/2, moist) loam, weak
medium:granular- structure; frdable; pH 7.0;
changes abruptly:to: horizon below.

Dark brown (7.5YR:4/3; 3/2, moist) loam,
moderate medium granular structure; friable;
porousy pH-6.5; many:worm holes and pockets
of worm casts;:many fine:pin holes; gradual
to.the-horizon below.

Brown. (7.5YR-5/3; 4/2, moist) clay loam,
moderate medium granular:structure; friable
to firmjrhard; pH-6.5; many:pin holes and
worm.casts; gradual.to the horizon below.

Reddish=brown (7.5YR"5/5; 4/5, moist) sandy
clay mottled with yellowish:red, compound
weak ‘coarser prismatic: and .weak, medium
subangular-blecky :structure; firm; hard;

pH 6.5;-black concretions;..gradual to horizon
below.

Reddish=yellow"(7.5YR 6/6; 5/5, moist) light
sandy clay mettled=with.about 107 yellowish-
red -and .strong:brown, compound.weak prismatic
and weak:smedium:subangular-blocky structure;

firmj; hard;~pH=6.5;:oecasional fine pores,
fine black-concretions-and ferruginous -and
..clay films3: becomes-more: sandy in the lower . ..
"portions: and :diffuses=to.the-horizon below.

Reddish=yellow:(7.5YR 6/63:.5.5/6, . moist)
heavy very:fine-sandy:loam, weak coarse

-prismatic; friabley:pH:6.5; contains a few

seams- of -sandy-clay=loam; occasional black
concretionsrand avfew ferruginous and. patchy
clay filmsjogrades=to-the:layer below,

Reddish=yellew (7 .5YR .%2/63-.6/6, moist) very .-
fine~-sandy-loam with:occasienal yellowish-

‘red ' sandy:clay loam:-seams, pH:7.0; occasion- .

al medium' black concretions:and ferruginous
films: In'the“lower part:there are . compact ..
sandy-seams-with:dark-reddish=brown coatings..
whichrcrush: yellowish=red; -grades to layer
below,

Weakly consolidated-non=calcareous sandy
loams:-of “Permian Redbeds.
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The following:additional profile. of Zaneis:leam.was sampled 600
feet southeast of the northwest:corner:of:Section-.36,:T18N, R2E, Payne.
»County.. "Laboratory.and graph:analyses:are:included:in:Table XI and

Figure 11.

L Depth _ %
Horizon:. (Inches) csmnonnneandi Description
Ap : 0-6 Dark-brown:€7%5YR.3/2) : loam,: weak platey,

weak-meddumzgranulary..and weak medium -
subangularchleeky structuresg:friable; many. .
fine.rootssy . .cemmen:worm:casts; abrupt
smooth boundary.

A3 : 6-17 Dark:brewn:(Z:5YR:3/2).1loam, moderate
medium: grannlsr: and:-moderate: medium .sub=
angular:blecky:setucturejzfriable; many .
fine roots; .common:worm:casts; gradual
smooth boundary.

Bl v 17-26 Brown: (7:5YR¢4/4)~sandy :iclay loam with
distinet-dark:reddish:brown (5YR 3/4)

mottles; compound-moderate:coarse prismatic. .

and ‘moderate-medinm-sabangular blocky
structures friable; :eommon:fine roots; few.
worm:casts; gradual.smooth boundary.

B2t - 26~36 Yellowish red={5YR:4/6):sandy clay leam
with' prominent:darkrreddish:-brown .(5YR:.3/4).
mottles; moderate: coarse prismatic. and
moderate: mediumzsnbangularcblocky struc-
turej:friableysmoderate:continuous clay
filmsj=few fine-rootsyrdiffuse smooth
boundary.

B3 .. 36-42 Reddishsyellow:£7:5YR:5/5) :sandy clay loam .
with distinct yellewishzred (5YR 4/6). ..
mottles), weak-coarse:prismatic and.weak
mediumsubangularsblocky:structure; diffuse
smooth boundary. -

IIC. - 42+ Red~ (2.5YR:4/6)*Permian Redbeds.

The color of the A horizon is-brewn toudarkzbrown-hue;7.5YR, value

“from 4 to'3, and chroma from' 2:te-3: :Textureris:mainly loam. The

texture of the Bl horizon is:heavy-leam:to=eclayrloam;-and:the color is

brown in.hue: 7.5YR. The color:of:zthe-B2t:horizon:is‘reddish brown to



TABLE XI

CHEMICAL AND PHYSICAL ANALYSES OF ZANEIS LOAM, 1-3% SLOPES (98B)

FIELD SOIL TYPE QR PHASE: ZAMEIS LOAM s

SOIL CLASSIFICAT IONS - UDLC. AAGIUSTOLLSs FINE-LOANY, MIXED, THERMIC
LockTIOn: 400 athath, SR SII RIS T
SAMPLER: DALE ROGERS - DATEZ - MAY 12, 1949 -
PROFILE DESCRIPTION:

SANPLE NUMBER  HORIZON DEPTH  THICKNESS COLOR (M) TEXTURE STRUCTURE CONS ISTENCE
69-0%X-60- 5~ k- AP - 0= 6% 6 T.5¥R 3/2 B . INGR= INSBK NER
69-DK-60~ 5~ 2 - A3 - 17 11 T.5YR 372 - L . 2MGR-2MSBK. - MR
69-0k-60- 5-3 Bl 17- 26 7 9 ToSVR 474 - SCL © ZPR-ZMSBK © mER
69-Dk-60~ 5- & 82T 26~ 36* - 10 5.0¥R /63 scL - 20PR=2MSBK nFR
09-0K-60— 5 5-

B3 3= 42% 6 - T.5%R 578 SCL LCPR-1 M5 K B nFR

CHENMICAL DATAZ ~ ANALYSTS  JIM FORD

: : —PHiid E Comle PPN,
SAWPLE NUNBER H20- KCL - - SUM OF CAF. = OW TOTAL P
$9-OK=60~ 5= L - 64l 5L
6P-OK=-60 5= 2 5k " A9,
#9=(K=60- 5- 3 . 58
£9-0K~6D= 5= & :

- INTEAPRET TVE CALCUL

owss

SMIPLE nUNBERT T CAIG

PV Sy I SRR W)
 89-0K-60- %= 2 1.50
. 69-0K-60- 5~ 3 1.15
. &9-0K=-60~ 5 & Le®7

69-Ck=~80~ S~ 5 1.10

LG
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?'feddiéﬁﬂﬁéllewfiﬁtﬁﬁéiZika¢withﬂvalhe?of?6tt0€4:and;chrcmé of 5 to.6.
.Clay-content:of:the B2t horizon ranges:frem=25:to 36:percent. The-

" higherrvalueg: fer-elay eecur:where :therPermianzig:relatively close to.
‘the:gurfaceyr ThexC:horizon is composedef old alluvial sediments or

highly weatheEag™

Persrian -materials.

ZaneissLosmyi3%5% Slopes (9C).

12 - Thig:mappingrunit:iig.veryisimilarstosthe:one:deseribed above.“
.These:sotlsieccur:onigently:to -moderately sloping:.convex slopes and
have:highinatural .fertility;:but:they-aressuhject. to water erosion
when: . tilled: :There:are:several:leoealized-siiekspots within this

mapping unit.

CarwileEEinnﬁﬁanaﬁéﬁéumwa@ﬁiﬁkSlopesa(10A):

Carwile fine:sandy.leam:cceupiesia-depressienalarea:on the south-
-east-corner:of:thesstationi: There:is nornatural:water outlet which
results:=in:the:area:beingipended:for< Iongrperivds=daring the year,
This:setl:haszappareatly:developed:from=ailuvial materials deposited
when: ponding:eeeurred:::This:seil:has:a:grayishrcoloredzclay or sandy
.clay:Buhorizenimottled:with:yellewishrbrown:and: dark:brewns Vegetation
.consists:ef:johnsengrass;.puxple:dovegrass; ~rosin:weed, and some
‘,bermudagrassaa&@anwiiezsailszazeésemewha&apaerly%drainedu Runoff is
slow:te:ivery:slew;:and:water:commornly-ponds:on: thessarface. Wind
erosion: ig:a:hagardiduertorthessandysnaturerof  thezsurfagez: These
‘solls:are:mederatelyshighzinsnataralfertilitys sProfiles sampled in
- the:field:were:very:similar:te:zthezone:deseribed:=inrsthe previous

surveys:: :Therefore;:thecdeseriptionzof :thesCarwilessoils from that
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‘survey-is- reproduced here:- This profile-of-Carwile:fine sandy loam : -
‘was sampled:300:feet:-north and: 330" feet west=of:the:southeast corner
of Seetion«36, T18N,R2E, Payne County.

CRE Depth
Horizen (Inches) e Description

All 0-13 Light:brewnish=gray: (10YR=6¢23 4/2, moist)
S finewsandy: loam, structureless: to.very:weak
granulary .friable; permeables:pH 6.5; grades
to the:layer below.

Al2 13~20 Lightigray=(10YR#7/2; .5/2; moist) fine sandy .

: loam:mettledswith:yellowigsh~brown, weak: :
medium:granelax;:permeabiles:pH=7.0; .containg.. -
manys;fine:.peres:and:a:fewswery. fine-blaek: -+
concretionsysrests:-abruptly on the B2lt
layer.

B21t 20~30 Light:brownish-gray:(2.5YR:6/23 4/1, meist)
clay mettied:with: strong brown; weak coarse
blockyjzeeompact jzextremely:£irm; very sloewly. .. .
permeableg:zpH:8:0y-sldes.of peds have a = - .
weak:shinessnumerouws:black.concretions; at
24 ineheszistarlayer:of-dark gray clay
slightly:mezer compactsthan that above;-
grades-testherlayer below.

B22t 30-42 Gray (lOYR#541y «4/1; meist) clay with a few .. -
dark browm specks and:-mettles; weak coarse: ... =
blocky; very: compacts; :very: slewly permeable; . .
pH 8.0; coneretionstof:CaCly.become numerous ..
below 30.inechesj:grades=shortly: to the layer
below.

C 42-72+ Light gray:(10¥R=6¢1 541} moist) light elay-
streaked:with:iight=brewnish-gray (2.5Y
6/2), moderate:finetsubangular blocky;. . _
firm butserumbly-when:moist; hard dry; pH.. .- .
"8.0; contains-a‘number-vf:fine pin holes
.and occasional - fine roots.
-Surface layers are 16 to 26 inéhes¢deep;ﬁiMettling occurs
approximately. 10 inches deep and "centinues:throughout:the profile.
‘Texturesef:the A-horizon ranges from-leamzte«fine sandy:=loam. Coloers

are-dark:grayish-brown to-light brownishsgray-te~idght~gray, hue 10YR.

The:B2t-herizen is-grayish<brown:-tosgray:claycthatzis:mottled with
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varying-.shades of -browns, grays, and reds.

‘Carwille:Fine Sandy:Leam;:1<3%: Slopes (1l0B)

. These*soils are:similar - to-the-deseription-given:above. They
“occur-on nearly-level-teorgently-sleping areas-aleng drainageways where
"natural drainage-is-peoor.::The:soils:sdn-this:mappiagrunit are not
.ponded -as frequently as.these-on:-the-gero-to:one- percent slopes.
~.Surface~gsoils: are-thinner - than-en-the:onesdescribed above, and subsoil

. textures-are less clayey.

-Wet:Clayvey:Alluvial:Land;.0=1%. Slopes . (l1A) .

.This-mapping-unit-eonsists:of soils:whiech-prebably developed
from.an-.old oxbow-:of-the:€imarron:River:: :Theseiseils are poorly
drained:-and-are-.ponded most-of - the-year:«:Sarfacersotis:are grayish-
,browniclayaloamSTorzelaysaover%elayey;subsaiianuTheaprofiles are
highly:.stratified .and:vary:-frem location: te:leeation. Sedge and
smartweed: are-a major-part:ofrthe vegetation,

The:following: prefile:.of:Wet:clayey-alluvial:land:was described
2310:feet&westiand:lSOerettnerthaofrgpéﬁsoutheastieerner of Section

36, T18N;=R3E; Payne County.

o Depth

Horizen:. - (Inches) wi:xocrer o Deseription

All - 0-14 = - . Very dark: grayish brown:(10YR 3/2 moist)
silty: elay-loam streaked:with=light brownish
gray-(2.5Y . 6/2) mottlesy:moderate fine
subangular-blocky:struecturezsfirm; gradual
smooth boundary.

Al2 14-31 ' Very-dark grayish brown- (10YR 3/2 moist)

siltys.clay- streaked:zwith: 1ight brownish
gray . (2.5Y .6/2) mottlesj:strong medium

.+ subangular-blocky  structurej:firm, abrupt
boundary.
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Depth
Horizon (Inches) Description
cl 31-40 Strong brown (7.5YR.5/8 moist) sandy loam
stratified with sandy:clay loam, with pale
gray mottles; massive; friable.
Cc2 40+ Strong brown (7.5YR 5/8 moist) very fine

sandy loam stratified with silt loam,
slightly mottled with light olive brown
and pale gray; massive; friable.

Varying shades of red and brown mottles occur throughout the
profile, hue varies from.2.5YR to 7.5YR. The C horizon is predominant-
ly fine sandy loam.stratified with sandy. clay loam and.silt loam.. These
soils are too.wet for cultivation under.natural conditioms.

Textures are those described in.the field; final correlation of soil

phases was.based.on.particle size .analyses . .from:the .Seil. Classification
Laboratory, Oklahoma State University.

Physical and Chemical Properties of the Soils

The surface texture of the Zaneis. soils (Tables X.and XI) is loam.
The clay content . (Figures 10 and.1l) of the surfaece.soil.of profile No.
11 is 15 percent and up.to 32* percent in.profile No. 5.. Clay content
of the subsoil.for.the two profiles ranges.from 20 percent to 36.9*
percent.

Chemically, the Zaneis soils are slightly acecid.in the surface
horizons; the:.subsoil ranges from medium.to strongly acid. Organic
matter is medium to medium plus and in general decreases with depth
(17). Base saturation of profile No. 5 of Zaneis loam:is 78.5 percent
in the surface .and increases with depth. The dominant:cation in the
A horizon is:hydrogen with calcium being second. . Calcium is dominant
in the remainder of the.profile. Base saturation of profile No. 11 of

Zaneis loam is about 81 percent in the A horizons, drops to
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approximately 70 percent in the Bl horizon, and then remains around
87 percent. The dominant cation.in the surface is magnesium while
calcium i1s dominant throughout the rest of the profile. The.cation.
exchange capacity of the two Zaneis solls is moderately low..

The surface textures of the Farnum soils (Table VIII, Figure 8)
"is silt loam with slightly more than.50 percent of the particles
being silt size. Very fine sand is the dominant.sand .subfraction in.
the first 28 inches .with .fine.sand dominant.in the.remaining part of
the profile.

Chemically, the .Farnum.soils are slightly.acid .in the upper 28
inches, and the remaining part of the solum.is moderately acid. Organic
matter is medium.in the.surface and decreases with depth. The cation
exchange .capacity of the.soils is approxiﬁatelyyé;S in. the lower
horizons and around 18 in the area with the heaviest clay accumulation.
Cation exchange capacity:.is approximately 10 in the.surface horizon.
Base saturation by sodium acetate is over 70 percent in all horizonms,
and the dominant cation is calcium.

The Teller soils (Table IX, Figure 9) are moderately acid to
slightly acid. Organic matter is low to medium:in.the surface and
decreases with depth. Cation exchange capacity.in these soils is
moderately low, i.e., approximately 12. Base saturation by sodium
acetate is 60 percent or greater, -and the dominant .cation is calcium.
Maximum clay content ranges from 22 to 25 percent.

The Konawa soils (Tables III, IV, and V; Figures 3, 4, and 5) are
sandy on the -surface with 50 to.75 percent . of the :.particle sizes
being sand. Clay content ranges from 8.8 to 16.6.percent in the

Ap horizons and up .to 25 percent in the B2t horizoms.
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Chemically, .the Konawa soils are slightly“toJatrongly acid in.the
surface and remain medium to slightly acid in the remaining horizonms.
Profile No.. 2 is neutral.in.the.lower.horizons. The Konawa soils are
low to medium. in organic .matter in. the.surface horizon and decrease
with depth. . The .percent base saturation,af.Konawg.soils by .sodium
acetate -is over. 50 pércent and ‘generally. runs.over 75 . percent.base.
saturation which is. the . limit.for this series. The dominant cation
is calcium. - The.cation .exchange.capacity.of these.three soils 1is low
to moderately low.

The Dougherty .soils (Table VI, Figure.6) have.fine sandy loam
surface textures. . The .clay content of these.soils -is eight . to nine
percent in.the.surface horizon with a maximum clay content of
approximately 23. percent .in the subsoil.

The Dougherty.soils are approximately ‘the:same pH.as the Konawa
soils. This more sandy soil is lower in organic .matter, approximately
one.percent in the..surface :layer, than the. Konawa:soils. The base
saturation by sodium .acetate is 77.6 percent in the'surface, up to
93,4 percent in the A2 horizon, and then .remains.between 65 and 70
percent .throughout.the remainder .of the profile.. The:dominant cation
is magnesium,

The surface:texture .of the Eufaula soils (Table.VII, Figure 7) is
fine sandy loam. . This:very sandy.soil has.a eclay content of
approximately 13.percent. .in.the A:horizons .and .26.percent in the B
horizons. Fine sand .is the .dominant sand subfraction.

. Chemically,. Eufaula fine:sandy loam is slightly acid in the
.~surface horizon... The remaining portion.of the A.horizon:is neutral to

mildly alkaline. The B2t and- B3 horizons are medium.acid to slightly
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acid. Organic.matter of this.soil is low .in.the -surfage:and decreases
with depth. Base saturation by .sodium .acetate. averages: approximately
76 percent .in the A horizons.and.drops.to. 50.7 .and .42,.3-1in the B2t and
B3 horizons, respectively.. The.dominant .cation is calcium. Cation
exchange capacity in these soils is low.

*
This high clay content may be.due :te.poor dispersion.
Clay Mineralogy of the Soils

The :X-ray .diffraction.patterns for. the-A, B,.and:C horizons of
the Zaneis soil (profile No. 1ll) are.given in.Figure:12, The coarse
clay maxima of the A horizon . at:.9.71 and 9.9A° indicate very good
crystalline structure of micaceous .material.:(illite). The 7.19Ao
maximum reflects the presence . .of kaolinite. ~There.is. some:second-order
kaolinite at 3.59A°. mThe<14.5Aq,maximum,peintsaout that possibly
montmorillonite, .soil vermiculite, or chlorite is. present. The maximum
at 4.224° suggests .that .third-order .soil.vermiculite.is present while
the 3.59A°.maximum,also demonstrates. that.there:is..possibly some
forth-order soil vermiculite present. Interstratified montmorillonite
. .and .third-order mica.by the maximum at 4,33A9¢ﬁ:Well=crystallized
quartz is indicated by the 3.35 .and 4.29A° maxima.

The coarse clay:fraction consists of more .erystalline clay
minerals than do.the fine clays as manifested: by the intensity of the
peaks...The»fine"clay.maximUmﬂat.QQWOAAQ,inwthe;magnasium—saturated
.sample:.suggests that there is considerable low:angle . scatter due to
. .interstratified and interlayered montmorillonite; however, this does
not .show up .in.other treatments. At 10.64A° interstratified mica

appears.in the magnesium~saturated sample, .but-a. very well crystallized
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Figure 12, X-ray Diffractographs of Zaneis (Profile No. 1l1) Showing
Patterns for Coarse and Fine Clay in A,B and C Horizons.
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mica is suggested at 10.15Ao in the heated sample. A poorly
crystallized kaolinite is possibly disclosed by the 7..31A° maximum in
the magnesium~saturated. sample and a 7.154° in the glycerol-saturated
gsample. There is a .very good.quartz. maximum at 3.354°,

The:B horizon.shows more.intense.peaks.than.the.A horizon. The
coarse.clay fraction .predicts.interstratified.seil. vermiculite and
montmorillonitevat‘14.72A°,.and“anpooruforthmordenﬂsoil vermiculite
at 3.57A° indlcates. that vermiculite makes.up-.a. larger part of the
interstratified .material...The.10.15 and 4.99A° maxima intimates a
micaceous .material (illite),.and the.7.19A° maximum.discloses some well
crystallized kaelinite. .Quartz is.apparent:from;the:3.35A° maximum.

The fine.clay fraction of. the B. horizon.suggests minerals with
low crystalline structure, ..The:10.31 and 10.04A° maxima indicate a
micaceous.interlayered.material (illite-interlayered).. .Kaolinite is

,present"as~definediBy.the>7,19A9"maximum. -There.is some interlayered
- .and’ interstratified:montmorillonite:..and .soll vermiculite present as
..displayed by the maxima. at .20.06, .5.06, and 3.57A°. The broad
.maximumuatWB,BSAq.suggests@someuvery.finewquartz is present.

... .The coarse.clay.fraction..of the C horizon has'.a .broad maximum
.at .15.77A% which demonstrates:that.seme.interstratified soil
vermiculite .and.montmorillonite are.present. .There.is.a-good maximum
.at»l4,48A9.for‘soil‘Vermiculite@and;awgoodnsecondtorder maximum at -
.7.13A°%. The 7.13A° maximum .also.is.indicative of the presence of
kaolinite.. .There.is .a:very.good second-order-kaolinite and forth-
.order«soil:vermiculiteuat.3.57A?;.uThe;presence;of.mica (i1lite) is
suggested. by the.péak.at 10.044° and 10.15A°, There.is a second-

order mica (illite).at 5.00A9.;;Quartzmis.defined;by-the maxima at
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3.354° and 4.24A°,
...The finénclayufractionnshowsmsome;interstratified@and;interlayered
_ montmorillonite and.soil vermiculite.dtound. 15:77A°.  Interstratified.
and:poorly.crystallized .micaceous.material is.possibly.expressed by
the maximum:around.10.04A° in.the heated.sample...There 1s a good.
maximum.fer.mica (illite)wat:9.9A9uin;the;glycerolzsalvated sample.. -
A secondaorderhmaximumufot;micamQiilité)Matm5;005A9»iSapresent. There
-is a.good47~19A9,maximum;for,kaoliniteganduamsecondtonder maximum at .
~3.59A°;AmThis;maywalSOube;a;Eorthrorderzoﬁusodlivermiculite. Quartz
.is~present;aswshownfbyMthew3;35A9 maximum,
The..X<ray.diffraction.patterns. for:the A;.B,.and .C horizons of
nthe.Konawhmsoilw(profiléJNo;MZ).are given:. in.Figure 13.. The coarse
.clay fraction;of.the;Afhorizon;has;é”goadﬂ10,04A9mmaximum for mica
.(illite);and;awseeondforder.maximum;atJSQOOAgc:IA;goodaZ;IBAo maximum
..demonstrates:the presence.of .kaoldnite.. .There«are.quartz maxima at-
-.3.36 and@4.29A°.&mThe;fine_clayufrﬁction_exhibitéfgeed110227A°, 5.00Ao,’
Fand.9.9A°:maxima;for;mica‘(illite)..mThereuiSiprebably less than 5
..percent.kaolinitezas:hinted:by.thegmaximum'at,7.18A9¢m.The shape of
.the.maximum;atm3.35A9.predictswthat-thedquartz.is4fine and poorly
. .crystallized.
.The .coarse.clay.fraction of .the..B.horizon.shows.a broéd maximum
. between.15.77 .and.12.27A° .which.discloges-that . some interstratified
..montmorillonite.and .soil-vermiculite:is.likely.present. The maxima
. .at.10.27 -and.the'one.at 5.00A% shew.the presence of .micaceous material
.(illite).WMWhen<fhe;sampleuwas heated, :the.maximum.for:mica (illite)
' was;10,04A9.u:Enesenee:of;kaolinite“isuindicated;by;maxima at 7.18,

...3.57, and:7.2547. Quartz is also present.as. proeclaimed by the maxima
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Figure 13. X-ray Diffractographs of Konawa (Profile No. 2) Showing
Patterns for Coarse and Fine Clay in A,B and C Horizons.
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at 4,26 and 3.35A°,

The X-ray diffraction.curves for the. fine.clay fraction.of the
‘Bxhoriéon.plainly¢showswthat.therenisxconsiderablerinterlayered
‘montmorillonite;bétWeenm12@27A°'and;18.7A9¢WLMicawCillite)ris indicated.
by-the peaks-.at 12:274° and 10.04A°.  There is:..some: very.fine kaolinite. .
present.as evidencedIby:the:7.25A°:maximum;:#Thereiis:also some -very. ..
.fine,apoorly.crystallizeduquartz.at:the;3;30”and;3;35A° maxima.

~...X~ray diffraction patterns.for the coarse-clay .in.the C horizon
- is comparable with that:of the B horizon. The broad:maximim at 15.77A°
. prediets the presence:of interlayered:montmerillenite and soil
. vermiculites:. The. presence:of: these minerals:are:alse indicated by
. maxima:at:12.8, 8.49, and:3.6A°, The:10.04A° maximem is for mica
m(illite);¢andwthe”7119gandt3;59A92maximazare.for:kaolinite. The
3.35A% :maximum: is .characteristic for:quartz.,:  The:diffraetion patterns
for:the:fine:clay. fraction:. shows:.the presence..of mica (illite) at

: 10427;L10;15;uand;lO.OéAQI ”TheZB‘35A9;maximumhisﬁagain quartz.
.+ .. 801l Genesis

Genesiszof:the.Zaneis:So0il (Mollisol)

‘ntThisahypothesisaassumeSLthatJdeveiopmenttpracéeds in a geo-
morphically: stable:upland.site in.moderately=thick post-=Permian
~allavial and/or:leessial:sediments:depeosited:ever:the:older eroded
,BermianaRedbeds*;:This,approaehiof:soilzgenesisafor?a'ﬁollisol, Model 1

(Figure: 14), is:discussed below.

fo.no:Minimal- Stage:of:Seil Development..:In:the:first stage, soil

~development. begins:-with:.calcareous .sandy:loam=interstratified with

“leam: to clay loami::At:this: stagesof:developmenty:no.additions or



deletions are assumed. Accumulation of organic matter 1s enhanced by
the pralrie vegetation. Addition of organic matter equals or exceeds
losses so that a mollic epipedon is developed and maintained.  The high
carbonate content of the parent mate;ial acts as an . inhibitor to the
leaching of bases and weathering of -silicate clays. However, carbon-
ates are continually being transferred downward by leaching.
Percolating water moving through the solum transfers some bases to the
depth of water movement. Continuing carbonate and base removal under
the prairie vegetation forms a weak cambic horizon and .increase the
thickness of the solum. This dominates the first stage of soil genesis.
The surface remains predominantly alkaline due to the recycling of
bases by the prairie vegetation.

Medial Stage of Soil Development. Reorganization of oxides into

mineral coatings and negligible translocation of clays aid in.increasing
the expression of the thickening cambic horizon, The leaching process
removes bases from the surface layer leaving it neutral to slightly
acid, thus increasing the rate of weathering. The translocation of-
inherited fine clays are moved downward along root channels, cracks,

and pores to a depth where they are redeposited with the evaporation of:
water. This gives rise to a minimal argillic horizon.

Maximal Stage of Soil Development. The maximal stage of soil

development is strongly dependent on a stable, level relief. This
provides a more humid microclimate which in turn aids in the weathering
process. There is further loss of bases and a decrease-in pH in the
surface layer. However, predominance of exhcangeable-cations inhibits
many weathering processes. Thus, the recycling of bases probably im-

pedes mineral weathering at or near the surface. Continued eluviation
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Figure 14, Proposed Hypothesis Illustrating Morphology Changes

and Process Rates for An Alfisol (Model 1.) and A
Mollisol (Model 2).
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of clay and silt size particles, especially fine clay, promotes
development of the argillic horizon. These processes characterize the
maximal stage of development. As these processes continue, the fine
clay blocks the small pores and channels and gilves further expression
to the argillic horizon. Since the lower horizon or parent material is
coarser in texture, there 1s greater tension and water tends to be re-
tained in the fine capillaries above. As the water evaporates or is
withdrawn by roots, the suspended materials precipitate. It is in this
stage that a definite clay bulge can be seen (Fig. 10) in the argillic
horizon. The data on pH, cation exchange capacity, and particle size
distribution (Table X) suggest that silicate clays have been physically

translocated from the A horizon to the argillic horizon.

Genesis of the Konawa Soil (Alfisols)

It is assumed in this hypothesis that development also proceeds in
a geomorphically stable upland site with no additions or losses of the
initial parent material. Parent material is assumed to be the same as
in the previous hypothesis. The changing soil properties result under
the influence of deciduous forest and tall grass, probably approximat-
Ing a true savannah vegetation. This approach of soil genesis for an
Alfisol, Model 2 (Fig. 14), is discussed below.

Minimal Stage of Soil Development. Additions of organic matter

almost equal losses, and an ochric epipedon develops and is maintained.
Due to the high content of organic acids released by leaf litter, the
net rate of base removal is faster under deciduous forest than under
prairie grass. Losses due to weathering and translocation of clays and

free iron and aluminum in the surface layer produce an albic horizon.



With continued leaching of bases and negligible amounts of -clay from
the moderately acid upper albic horizon, a '"color B" or cambic horizon
develops.

Medial Stage of Soil Development. Losses of bases continue to be-

greater than organic matter additions, and an ochric epipedon is
maintained. Due to leaching, the albic horizon tends to migrate upward.
Continued leaching of bases leaves the surface layer neutral to slight-
ly acid. Negligible translocation of clays-and reorganization of
oxldes into mineral coatings increases the thickness of the cambic .
horizon. The rate of weathering is increaseéd due to the slightly aéid
condition of the_surface. The inherited fine clays are moved downward
along root channels; cracks, and pores to a depth where they are re-
deposited with the evaporation of water. As this process of i1lluvia-
tion continues; a minimal argillic horizon develops.

Maximal Stage of Development. Losses of bases continue to be

greater than additions of organic matter, and the ochric epipedon is
maintained. This is caused by the increased acidity of the surface
1éyer. As continued eluviation of clays and silt size particles occurs,
especially the fine clays, further development of the argillic horizon
is promoted. The argillic horizon develops upward as the fine pores
and channels are filled with the fine clays. Clay coatings can be
found on sand particles and ped faces. The argillic horizon reaches its -
maximum development while the leaching action in the surface layer
causes the A2 horizon to progress upward into. the Al horizon, reducing

its thickness.
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Use and Management :of Soils

Use and Management Practices:

The soils of the Perkins Agronomy Research Station are highly
subject to wind and water erosion. Erosion claimed a portion of the.
west half of the station before the area was terraced. The east half
of the farm is highly subject to wind erosion, and carefully selected.
management practices should be followed there.

Management is not only needed for comtrolling erosion but for
maintaining a suitable level of organic matter, improving or maintain-
ing tilth, and conserving soil moisture. Surface crusting may.also
require special attention. The most effective methods for controlling
erosion in this area are tilling the soil as little as possible to
maintain it in good condition, growing a winter cover crop, or strip-
cropping. Other helpful practices would be growing grasses, legumes,
or both in a long-term rotation with tilled crops; returning as much
residue as possible to the soil and keeping it near the surface;
constructing terraces, and farming on the contour. All waterways:
should be put into sod and constantly maintained. To minimize wind
erosion on.the sandy soils such as the Dougherty, Eufaula, and Konawa,
overgrazing should be prevented; and plant residues should be used for

protection.

Predicted Yields

The predicted yields (Table XII) for each crop-soil ' combination
are based partly on records kept by the Oklahoma Agricultural Experi-

ment Station on fertility studies, crop varieties, and crop rotation



TABLE XII

' PREDI-CTED YIELDS FOR SELECTED CROPS ON THE SOILS LOCATED ON THE PERKINS AGRONOMY RESEARCH STATION

E

Tame pasture

Common Improved
’ Gr. bermuda- bérmuda- Forage Sorghum
Wheat Oats Barley Cotton Sorghum Alfalfa Peanuts .grass grass as dry wt.

Map . Slope cw 1 ¢ 1 c 1 c 1 c I ¢ I ¢ be c I,y C I .C I
Symbol Soil Phase Phase Bu/A Bu/A Bu/A Bu/A Bu/A Bu/A lbs/A 1bs/A _1bs/A 1bs/A T/A T/A bu/A bu/A nuJ‘Z) num T/A_ T/A
1B Konawa - fsl- . 1-3 12 20 - 28 38 24 34 200 400 25 40 2.0 3.0 25 50 3.0 5.0 4,00 6.3 =~= --=
18-3 Konawa fsl, 1-3 12 18 25 35 20 32 200 300 22 32 1.0 2.0 --~ ~-== 2.0 4.5 3.5 6.3 2.0 3.0

) mod. eroded ‘
1c Konawa fsl " 3-5 — ——— 26. 38 e = 200 325 24 40 1.5 2.3 22 45 3.5 5.6 5.3 7.0 === o~=
1c-3 Konawa fsl, . 3-5 — —— 24 3% e e 160 275 20 33 — —e= 15 30 2.1 4.5 3.0 6.3 -—= =--=

mod. eroded ’ .
1D Konawa fsl 5-8 ——— wm= mem cee eme eee —— mme m—— — ——— e mee cwe mee e —— e mee e
2B Dougherty fsl 1-3 10 17 18 32 22 32 125 275 18 30 1.0 2.0 25 45  me=  em= eem mm dee amm
2C Dougherty fsl 3-5 8 13 14 26 20 30 100 200 14 24 —=—— em= 23 40 --6) --(5) —— e e e
3B . Teller fsl . 1-3 16 ~ 25 27 40 25 37 275 365 18 24 1.3 2,0 == =--= 175 275 m——— e e—— -
3c-3 Teller fsl 3-5 o= em= eee mem see eee — - m—— — B ——— m— e e
mod., eroded : .

4A Pulaski soils 0-1 12 26 25 40 25 40 220 300 20 35 1.7 3.0 —= == e eee —— e e oo
5B " Eufaula Psi 1-3 9 16 16 30 14 22 —— — 17 23 —— e 12 18 ~—= == ——= == 1.5 2.0
6A Farnua sil 0-1 21 31 40 45 35 48 300 400 32 48 3.0 4.0 27ln 47(1) —— m—— — mie eme -
sA Teller loam - 0-1 19 25 28 42 = e 325 415 34 46 1.8 3.1 soomx 3300 —== e ——— mee e e
8B Teller Ioam - 1-3 17 24 24 38 --- -—= 290 375 28 40 1.4 2,5 700 1,200 === === ——— mme eme e
8B~2 Teller loam, -3 - 17 24 24 38 == - 290 375 28 40 1.4 2.5 700 1,200 -~ === —— mm—— —m— me-
_ slightly eroded 3 .
9B Zaneis loum 1-3 16 26 25 40 - 25 40 225 370 28 38 1.2 2,0 --- ===~ 3.5 5.0 4,0 6.0 2.2 3.2
SC Zaneis loam 3-5 14 24 23 38 21 33 170 260 26 - 36 e wwm me=, === 3.2 4.3 3.5 5.5 2.0 3.0
10A Carwile Boils  0-1 === oo o= e com e mee mme mme mem | eem cee wmm mee med mee eae e aee eee
10B Carwile soils 1-3 14 20 ~e= - 18 28 — —_— 22 35 m—— e m— e “(Si -— ——— —e= 1.5 2.5
11A Wet clayey 0-1 —  mme  mem cee eee eee — —— = — - mem == ee= 100 175 ——— e e e

alluvial land

(1) 1bs./acre. . : .

(2) An animal unit - month is the number of months that one acre will provide grazing
for 1 animal. '

(3) Lbs. of beef.

(4) C = customary management, I = improved management

YA



and tillage trials. The experiments have been conducted for many years
on both permanent and experimental sites and on farmers' plots. Data
were also taken from soil surveys of surrounding counties with similar
soils.  Many different cultural practices, varietal types, etc. are
involved in these yield estimates so they may be considered as no more
than rough indicators of the relative performance of these crops on

these particular soils.

Capability Classification

The land use capability subclasses for the soils of the Perkins
Agronomy Research Station are defined below and are shown for each
mapping unit in Table XIII:

I-2 Deep nearly level, well drained, medium~textured soils on high
alluvial benches. ’

I-3 Deep, nearly level, well-drained, medium-textured soils with
a thick dark surface layer.

ITe-1 Deep, dark-colored, well drained, gently sloping soils that
have a medium-textured surface layer..

IIe-2 Deep, dark-colored, well drained, nearly level and gently
sloping soils that have ‘a moderately coarse-textured surface
layer.

ITe~4 Permeability of these soils is slow to moderately slow. These
soils are deep and moderately deep, gently sloping to moderate-.
ly sloping. The Permian material is within three feet of the
surface in parts of this area.

ITIw-1 Deep, frequently flooded soils of the local bottdmlands that
have a moderately coarse textured to moderately fine textured
surface layer.

IITe-1 Deep, dark-colored well drained, moderately sloping soils -that-
have a moderately coarse-textured surface layer.

IIIe~-2 Deep, well drained, nearly level to gently sloping soils that
have a coarse-textured surface soil.

IIIe~3 The soils are similar to those in capability unit IIe-4, but
they are subject to severe water erosion.

IITIe~4 Deep and moderately deep, well drained, brownish gently sloping
soils on timbered upland.

ITTe-5 Deep and moderately deep, brownish, well drained, moderately
sloping soils on timbered upland, moderately eroded.

IITe-6 Deep to moderately deep, gently sloping soils on uplands which
are well drained and have medium-textured surface layers.



ITlIe-7 Deep and moderately -deep, well drained, brownish, moderately
to strongly sloping timbered upland.

IIIe-8 Deep and moderately deep, brownish, well drained gently sloping
soils on oak-timbered uplands, moderately eroded.

ITIw-1 Nearly level to gently sloping soils with surface layers of
fine sandy loam and very slowly permeable, mottled clayey .
subsoil. These are somewhat poorly drained and occur in
depressions. Practices.are needed to improve drainage and
maintain fertility. '

IVe-1 Deep, light-colored, well drained, moderately sloping.to
strongly sloping soils that have a coarse-textured surface
layer and a moderately fine-textured subsoil.

IVe-2 Same as Unit IVe-l except for moderate erosion.

IVe-3 Moderately deep and deep, dark-colored, well drained, moderate~-
ly sloping soils with a moderately coarse-textured surface
layer, moderately eroded.and gullied.

IVs~1 Deep, brownish, somewhat excessively drained, level to very
gently sloping sandy soils.

Vw-1 Frequently flooded land types that have a high water table and.
are on bottomlands with fine-textured materials over coarser-— -
textured -sediments.

Range Sites and Condition Classes

A range site is a distinctive kind of rangeland that 1s suffi-
ciently uniform in climate, soll, and elevation to produce a particular
type of climax vegetation. In the same pasture area, there may be-
several range sites with each range site requiring different stocking
rates and different management practices.

The name of ‘range sites for each given mapping unit can be found
in Table XIII. A description of each type of site as taken from Soil
Survey of surrounding counties with similar soils is given below.

Deep Sand Savannah Range Site. This range site consists of nearly
level to strongly sloping loamy soils. These soils permit deep pene-
trations of roots which encourages growth of trees and woody plants.
Post oak, blackjack oak, and other woody plants increase greatly if
these areas are overgrazed. Where this site is in excellent condition,
the estimated annual yield of air-dry herbage, except for trees and

brush, is 3,800 pounds per acre in years of favorable moisture and
1,900 pounds per acre in years of unfavorable moisture.

Sandy Prairie Range Site. This range site occurs mostly in culti-
vated areas. It consists of soils that have a fine sandy loam surface




TABLE XIII

GUIDE TO THE MAPPING UNITS ON THE PERKINS AGRONOMY RESEARCH STATION

Map Slope Capability .

Symbol Mapping Unit Phase Acreage Percent Unit Range Site

B Konawa fine ‘sandy loam 1-3 84.2 13.20 Ile-3 Deep Sand Savannah

1B-3 Konawa fine sandy loam, 1-3 12.5 1.10 I1lIe~4 Deep Sand Savannah
mod. eroded

1C Konawa fine sandy loam 3-5 32.8 5.11 IIle-7 Deep Sand Savannah

1C-3- Konawa fine sandy loam, 3-5 5.2 0.81 IIIe-5 Deep Sand Savannah
mod. eroded

1D Konawa fine sandy loam 5-8 16.4 2,61 IIIe-7 Deep Sand Savannah

2B Dougherty Fil;le sandy loam 1-3 49.7 7.80 ) ITIe-2 Deep Sand Savannah

2C Dougherty fine sandy loam 3-5 28.1 4.50 IVe-3 Deep Sand Savannah

3B Teller fine sandy loam 1-3 73.1 11.40 . 1le-2 . Sandy Prairie

3c-3 Teller fine sandy loam, 3-5 6.3 1.00 IVe-3 ’ Sandy Prairie

‘ : mod. eroded

4A Pulaski soils 0-1 16.5 2.57 Iw-1 Loamy Bottomland -

5B Eufaula fine sandy loam 1-3 19.0 2,96 Ivs-1 - Deep Sand Savaonah

6A Farnum silt loam 0-1 20.0 3.22 I-3 Loamy Prairie

8A Teller loam - 0-1 61.0 9.70 : I-2 Loamy Prairie

8B Teller loam 1-3 76-3 12.00 Ile-1 Loamy Prairie

8B-2 Teller loam. slightly. 1-3 89.0 14.00 Ile-1 Loamy Prairie
slightly eroded

98 Zaneis loam : 1-3 16.3 2.60 Ile-4 Loamy Prairie

9C Zaneis loam 3-5 - 6.7 1.10 11Ie~3 Loamy Prairie

10A Carwile soils 0-1 10.6 1.70 {ITw-1 Sandy Prairie

108 Carwile soils 1-3 7.8 1.22 IIIw-1 Sandy Prairie

11A Wet clayey alluvial land 0-1 8.5 1.40 Vw-1 Wet Land

) 640.0 100.0

61
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layer. The subsoil is somewhat finer textured and slows penetration of
water, Prairie vegetation is most common, but some Woody plants grow
and increase if the range is not well managed. Big bluestem, little
bluestem, and indiangrass are the principle grasses. Woody plants
include elm, coralberry, and oak. Where this site 1s in excellent
condition, the estimated yield of air-dry herbage is 4,800 pounds per
acre in years of unfavorable moisture.

Loamy Prairie Range Site. This range site consists of nearly
level to gently rolling soils. These.soills generally have a loam or
silt loam surface layer that is granular and porous. They are perme--
able to water, are easlly penetrated by roots, and have good capacity -
for storing moisture. This is the most productive range site in the
uplands. In areas in excellent condition, the climax.vegetation is-
about 80 percent decreaser grasses, about 5 percent legumes and forbs
and about 15 percent increasers. The decreaser grasses are mainly big
bluestem, little bluestem, indiangrass, and switchgrass. The legumes
and forbs include tickclover, leadplant, gayfeathers, and sunflower,
Among the 1ncreasers are sideocats grama, tall dropseed, meadow dropseed,
wild-indigo, and heath aster. Where the site is in excellent condition,
the estimated. annual yield of dry herbage is 5,000 pounds per acre in.
years of favorable moisture and 1,600 pounds per acre in years of
unfavorable moilsture.

Loamy Bottomland Range Site. This range site consists of deep,
fertile, loamy soils on bottomlands. If this site is in excellent
condition, vegetation consists of a mixture of tall grasses and woody
plants. Among the tall grasses are eastern gramagrass, prairie cord-
grass, big bluestem, switchgrass, broadleaf uniola, and wildryes. The
woody plants include pecan, walnut, indigobush, and trumpet vine. 1In
areas in excellent condition, grasses cover about:75 percent and woody
plants cover the rest., The condition of the range declines to poor .in
some areas that have been cultivated and then abandoned because of
flooding. In these areas the plant mixture consists mainly of -johnson-
grass, bermudagrass, pecan sprouts, trumpet vine, seacoast sumpweed,
and other related plants. There are also some indiangrass, big blue-
stem, switchgrass, and purpletop. Where this site is in excellent
condition; the estimated annual yield of ailr-dry herbage is 8,500
pounds per acre in . years of favorable molsture and 4,500 pounds per
acre in years of unfavorable moisture.

Wet Land. Wet clayey alluvial land is the only mapping unit in
this range site. It is made up of sandy materidls stratified with
clays. The water table is high most of the year. The kinds of
vegetation that can grow are limited by the excess of moisture. Purple
lovegrass, rosin weed, johnsongrass, bushy bluestem, and some switch-
grass grow in varying stands.

Management of Soils for Windbreaks and Post Lots

Much of the timber has been cleared from the Research Station to
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allow for the land to be used as crop land. The post-oak, blackjack
oak forest itself is of little commercial value in the area. The trees
which occur on the more sandy areas of the station help stabilize the
soll and prevent loss of top -soll. Careful management is required on.

these areas once the timber is removed.

Engineering Interpretations of Soils

Several soil properties are of special interest to engineers:
because they affect the construction and maintenance of roads, airports,
pipelines, building foundations, water storage facilities, erosion
control structures, drainage systems, and sewage disposal systems.

The properties which are most important to .the engineer are
permeability to Wafer, shear strength, compaction characteristics,
grain size, plasticity, and reaction. Topography, depth to water
table, and depth to bedrock are also important.

Information in the Soil Survey can be used to:

1. Locate probable sources of gravel and other comnstruction

materials;

2. Make soil and land use studies that will aid in selecting
and developing sites for industries, businesses, residences,
and recreational areas;

3. Make preliminary estimates of the engineering properties
of soils in planning of agricultural drainage systems, farm
ponds, irrigation systems, and diversion systems;

4, Make preliminary evaluations of soil and ground conditioms
that will aid in selecting locations for highways; airports,

pipelines, and cables and in planning detailed investigations
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at the selected location;

5. Correlate performance of engineering structures with soil
mapping units and thus develop information that will be useful
in designing and maintaining the structure;

6. Determine the suitability of soil mapping units for cross-
country movement of vehicles and construction equipment;

7. Supplement the information obtained from other published maps
and from reports and aeriaivphotographs for the purpose of:
making maps and reports th##-can be used readily by |
engineers; and |

8. Develop other preliminary estimates for construction
purposes (6).

This survey did not specifically include an on~site study of
engineering properties of the soils encountered, but soll surveys of
surrounding areas can be used as a general guide for estimated
engineering properties and engineering interpretations of solls

similar to the solls found on the Perkins Agronomy Research Station.,
Comparison of the New Soils Map with the Previous One:

The following section 1s a discussion of the changes which were
made in soil units and the criteria involved in making these changes.

Portions of phases 3C-1, 3B-1l, and 6B-1 of the Norge soils in the
previous soil survey were changed to phases 9B and 9C of the Zaneis
soils in the new survey. Norge is a Millisol which developed under the
influence of native grasses. These soils belong to the subgroup Udic
Paleustolls, and they are in the fine-silty textural family.

To be a "pale" soil, the soil must have a vertical clay
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distribution such that the clay does not decrease by 20 percent of the
maximum clay content within 60 inches of the.soil surface. However,
the particle size analysis of profiles No. 5 and No. 11 (Tables X and
XI) and clay content with depth (Figs. 10 and 11) show that there is,
indeed, a 20 percent decrease in clay from the maximum clay content
within 60 inches:. Therefore, these soils should be classified in the.
Great Group of Arglustolls instead of Paleustolls (such as-Norge).
Also, the familly textural grouping was used as, criteria in changing

the soill name from Norge to Zaneils. Particle size analyses of profiles-
No. 5 and No. 11 (Tables X and XI) indicated that both of these solls"
have 15 percent fine sand or coarser in the control section which'
places these soils in.the fine~loamy textural family with Zanéis rather
than in the fine-silty family with Norge.

Phases 10B-1, 10C-3, 10C-1, and the remaining portions of phases
6B-1 and 3B-1 of the Norge soils 6f the previous, survey were changed
to phases 8B, 8B-2, 3B, and 3C-3 of the Teller soils in the new survey.
As stated above, Norge soils are in the Great Group of Paleustolls and.
belong to the fine-silty textural family. The particle size analysis
of profile No. 10 (Table IX) and clay content with depth (Fig. 9)
indicate that these solls have a greater than 20 percent decrease in
clay content from the maximum within 60 inches:. Therefore, these soils
should not be classified as Paleustolls but as Argiustolls. Another
classification criteria used was. the family textural grouping. The:
particle size analysis of profile No. 10 (Table IX) demonstratés that
there is more than 15 percent fine-sand and coarser within the control
seqtion which prevents this soil from being in the fine-silty family.

It is in the fine-loamy textural. family, and it has been classified as



Teller. These soils have moderate permeability; whereas, the Zanels
and Norge soils are moderately slow in permeability.

Phase 1lA-1 of the Vanoss solls of the old survey were changed to
phase 6A of the Farnum soils and 8A of the Teller soils. The soils
being considered as Farnum occur in an area that has possibly received
depositon from above causing an extra thick surface layer which meets
the color requirements of .a mollic epipedon. This condition is known .
as "Pachic'!". The profile description of Farnum silt loam exhibits this
characteristic. The dark thick layer is not typical of the Vanoss:
soils.

The textural. family was also a criteria for changing the series
name of this soil. Vanoss soils are fine-silty while Farnum soils are
fine-loamy. Particle size analysis of profile No. 1 (Table VIII)
indicates that this profile has-15 percént fine sand and coarser in
the control section which definately establishes the profile as ‘being
fine-loamy.

The remaining area of phase 1A-1 of the Vanoss solls was changed
to phase 8A of the Teller soils. Here agaln, the basis for making this
change is the textural family. As .stated above, Vanoss soils are fine-
silty and Teller soils are fine-loamy. The particle si;e analysis of
profile No. 10 (Table IX) shows this profile to have more than 15
percent fine sand and coarser in the control section which renders it
fine-loamy, the textural family to which Teller belongs.

Approximately one half of phases 2B~1, 2D-1, and 2D-3 of the
Dougherty soils of the previous survey were changed to phases 1B, 1B-3,
1C, 1C-3, and 1D of the Konawa soils. The Konawa series was proposed

for solls which were formerly classified in the Dougherty series but
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do not qualify és areniec. Other characteristics are held in common: for
both soils. Descriptions of Konawa soils show that all of these soils
have A horizons less than 20 inches in thickness; therefore, they can
not be arenic. As a consequence, those soils which have 20 to 40
inches of surface soll are classified as.Dougherty, and those having
less than 20 inches of surface s&il are classified as Konawa. Also,
Dougherty soills are loamy while the Konawa solls are fine-~loamy.
Particle size analysis of Konawa profiles No. 2, 3, and 6 (Tables III,
IV, and V) indicate that these soills have greater than 15 percent fine
sand and coarser in the control section and between 18 and 35 percent
clay_which classifies these soils as fine-loamy, i.e., the textural
family to which the Konawa soils belong.

Particle.size analysis of Dougherty soils, profile No. 8 (Table VI).
demonstrates that it has greater than 15 percent fine sand and coarser
in the control section, but the average clay content of the control
section is less than 18 percent which places it in the coarse loamy
textural family. Therefore, the thickness of the surface soil and the.
textural family classification are criteria for changing these soils .
from Dougherty to Konawa.

In order to emphasize the differences in the previous survey and
the new one, a’ comparison of land use capability subclasses between the.

mapping units in the two surveys is presented -in Table XIV.
Classification of the Soils on the Research Station

The soils of this study area were classified according to the
7th Approximation (21) and the results are given in.Table XV.-

Considering all data, the Mollisol characteristics are more



COMPARISON OF LAND USE'CAPABILITY SUBCLASSES:

TABLE XIV

BETWEEN MAPPING UNITS IN THE TWO SURVEYS

© 10B

Agras In Mres in |
eaplh class each class
Soil Cag. o Soil Cap. or
symbol Mapping Unit Acreage Percent Unik  smbelane symbol _ Magpiyg Unie Acreage Percent Unit subclass
1B Komwes fsl, 1-3% slopes 8.2 13.20 ITex3 141.0 1Al Uasoss tom _ 73.60  11.4 1-2 1-74.5
1B-3 . Konawa fsl, 1-3% slepes 12.5 1.10 IITewk  3jee3sf.&  fa Vamoss loml. alayey sub- 1.5 .25 I-1 11e-260.0
mod. eroded strata B
1c Konawa fsl, 3-5% slopes 32.8 5.11 I1YLer7 Bh-1b. % ¥=1  Dougherty Fify 1-31 siepem 80.0. 12.48 IITe-2 ITw-41.0
1c~3  Komawa fsl, 3+5% slopes 5.2 .81 Illesd ifwmdisd 2p-1 baegherty $sk; 303 idepus #8.0 13.73 IVe-3 1IIle-117.9
mod. eroded -3 Dougherty fa), 5<8% slipes 8.6 1.36 We-b IIIw-3.0
1D Konawa fsl, 5-8% slopes 16.4 2.6l I1Fes?  IfTww189.4 ersdit o
25 Dougherty fsl; 1-3% ¥lopes £9.7 7.80 IiTe-2 IVe~34.45 3B~  Norge leew with ¥ to 17® 92,0 14.30 IIe-1 Ive-106.6
2¢ Dougherty fsl, 3-5% slepes 2.1 4.50 We~3 1ve-19.0 & horizon, 1-31 slopes o S
38 Teller fsl, 1-3% slopes 7.0 11.40 Ile-2 vt 5 361 &Zﬁmﬁfmjiisi Y oﬁ; 8.3 1.3 Ile6 1vs-26.0
36-3 . Teller fsi, 3-3% slopes 6.3 100 IVe3 683-0 x1  Bufauls lfs 26.0 4.0 IVs-l Vu=6.0
LA Pulasl.(i soils, 0-1Z slopes 16.5 2.57 IIw-1 5¥-1 Tetter fal, 1-3¥ slopew 17.0 2.65 Ile-2 640.0 »
58~ Euiaula. £51, 1-3Z slopes 19.0 2.96 IVs~1 5C~1 Teller fsi, 3-5% sle{:ot» 17.6 2.75 Iife-1
6A Farnum sil, 0-1% slopes 200" 3.22 1-3 el Yorge loam wirh i2 to 1% 91.0 14.20 Ile-1
8A Teller loam, 0-1% slopes 61.0 9.70 I-2 A hesizan, §-2% slopes
8 Teller loam, 1-3% slopes 76.3  12.00 ITe~1 Taek Pelusii ooils 41,0 - 6.400 - ITw-l
8B-2 Teller loam, 1-3% slopes 89.0  14.00 ITe-1 - 84«1 Cawsede fs1 . 8.0 1.25 IIlw-l
. slightly eroded 10B-1 Norge fsl, 1-3% slopes 60.0 9,44 Ile-1
9B 2aneis loam, 1-3%Z slopes 16.3 2.60 1Ie-4 l10Cc-1 Norge fsl, 3-5% slopes 12.0 1.9 IIIe-1
9C Zaneis loam, 3-5% slopes 6.7 1.10 IXa~3 10c-3 Norge fsl, 3-5% slopes 10.0 1.55 IVe-3
10A . Carwile soils, 0-1% slopes  I0.§ 1.70 TITw-1 ' eroded ' "
Carwile suils, 1-3% slopes 7.8 1.22 IIZe-1 11A-1 . Wet clayey alluvial lsad 80 .94 Vel
11a Wet clayey alluvial land, 8.5 1.40 Vw-1 ' Y 16800
0-1% slopes
640.0  100.00




TABLE XV

CLASSIFICATION OF SOILS OF THE PERKINS AGRONOMY RESEARCH STATION

Soil Series Family Subgroup Order

Carwile Fine, mixed, noncalcareous, Typic Argiaquolls Mollisols
thermic

Dougherty Loamy, mixed, thermic Arenic Haplustalfs Alfisols

Eufaula Sandy, siliceous, thermic Psammentic.Paleustalfs Alfisols

Farnum Fine-loamy, mixed, thermic Pachic Argiustolls Mollisols

Konawa Fine-loamy, mixed, thermic Ultic Haplustalfs Alfisols

Pulaski Coarse-loamy, mixed, Typic Ustifluvents. Entisols
nonacid, thermic

Teller Fine-loamy, mixed, thermic Udic Argiustolls Mollisols

Zaneis Fine-loamy, mixed, thermic Udic Argiustolls Mollisols

k3
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strongly expressed on the west half of the Research Station while
Alfisol characteristics are more strongly expressed on the east half.
The Entisol characteristics are expressed in lower areas that receive

fresh alluvial sediments,
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CHAPTER V
SUMMARY AND CONCLUSIONS

The objectives of this-study were to obtain a modernisoil,élassifi-
cation and map according to the 7th Approximation and collect and
utilize all data and information for making interpretations in regard
to land use and management purposes. Samples were taken from the more
extensive mapping units of the farm for laboratory analysis. The
Mollisols occur on the older, more stable land-forms of the area, while
the Alfisols and Entisols occur on the younger, less stable land-forms.

Field studies and laboratory data verify the changes in mapping
units and the classification of soils according to the 7th
Approximation. Data collected indicate that portions of phases 3C-1,
3B-1, and 6B-1 of the Norge soil of the previous soill survey correlate
more highly with the Zaneis series listed as phases 9B and 9C on the
soils map of. the present study. This change was based on. the family
textural grouping and vertical clay distribution with depth in the
profile, Phases 10B-1, 10C-1, 10C-3, and the remaining portions of
phases 6B-1 and 3B-1 of the Norge soils of the earlier survey were.
changed to phases 8B, 8B-2, 3B, and 3C-3 of the Teller soils in the
new soils map. The family textural grquping and vertical clay distri-
bution with depth were criteria used in making this change as well.
Also, Teller soils have moderate permeability while Norge and Zaneis

soils are moderately slow.

89
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Phase 1A~1 of the Vanoss soils of the previous survey was. changed
to phase 6A of the Farnum soils. This change was Jjustified because of
the "Pachic" condition of the surface layer and the family textural
grouping. The remaining area of phase 1A-1 of Vanoss soils of the
earlier survey was changed to phase 8A of the Teller soils. This-
change was based on the criteria of family textural grouping. Portions
of phases 2B-1, 2D-1, and 2D-3 of the Dougherty soills of the previous
survey were changed to phases 1B, 1B-3, 1C, 1C-3, and 1D of the Konawa
soils. Criteria for making this change were the thickness of the.
surface layer and the family textural grouping.

The results of this study allowed the soils of the Perkins
Agronomy Research Station to be characterized and classified according
to the 7th Approximation. Specific land use and management interpre-
tations and recommendations may be-found for each soil ‘in Chapter IV

(i.e., the Results and Discussion).
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ELEMENTS AND TERMS
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Formative Elements in

Names of Great Groups

and Suborders

aqu

fluv

ust

hapl
pale
arg
ultic

typic

olls
alfs
ents
psamm
udic

arenic

pachic

ELEMENTS AND TERMS

Connotation

characteristics associlated with
wetness

associated with flood plains

of hot climates, usually dry
summers

miminum horizon

old development

an argillic horizon

ultimate in weathering

typical, soils which typify

the central concept of the

Great Group

Mollisols

Alfisols:

Entisols

sand textures

of humid climates

soils which must have surface
epipedons between 20 to 40 inches
thick that have textures of loamy
fine sand or coarser throughout
soils with a surface layer in
excess of 20 inches that has

characteristics of a mollic
epipedon

Gif



Surface epipedons:

Mollic--A layer of soil more than 4 inches thick if underlain
directly by a lithic contact or more than one-third the
thickness of the solum if the solum is less than 30
inches, or more than 10 inches thick if the solum is
greater than 30 inches. It must contain at least one
percent organic matter and base saturation must be over
50 percent. For color of the mollic epipedon, the value
must be darker than 3.5 when moist and 5.5 when dry,
and chroma of less than 3.5 when moist. Structure is
usually porous granular type.

Ochric--Epipedons too light in color, too high in chroma, or too
thin to be mollic or any other diagnostic surface horizon,
or they are both massive and hard when dry.

Diagnostic subsurface horizons:

Argillic--An illuvial horizon in which silicate clays have
accumulated.

Cambic—-A subsurface horizon which must have some evidence of
pedongenic processes at work but not strongly enough to be
an argillic or other subsurface horizon.

Lithic contact--A boundary between soil and a continuous, coherent
underlying material with a hardness of 3 or more on the
Mohs scale. '

Paralithic contact—~Differs from lithic in that the hardness of the
underlying material is less than 3 on the Mohs
scale,

Particle-size classes for Family groupings:
Coarse laomy--with less than 18 percent clay.

Loamy--More than 15 percent fine sand or coarser and between 0 and
35 percent clay.

Coarse loamy--Less than 18 percent clay and greater than 15
percent fine sand or coarser.

Fine~loamy--More.than 18 percent clay but less than 35 percent
clay and greater than 15 percent fine sand or
coarser.

Fine-silty-~with more than 18 percent clay but less than 35 per-
cent clay and more than 15 percent fine sand or
coarser.
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Figure 15. Detailed Soil Survey of Perkins Farm,
1957. All of Sec. 36, T18N, RZ2E,
Perkins, Oklahoma
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DETAILED SOIL SURVEY PERKINS FARM -~ PERKINS, OKLAHOMA-
ALL OF SEC. 36, T18N; R2E

Symbol Soil Name- Symbol Soil Name
1A-1 Vanoss loam, 5B-1 Teller fine sandy loam,
1-3% slopes
la Vanoss loam, clayey
substrata 5C-1 Teller fine sandy loam,
3-5% slopes '
2B-1 Dougherty fine sandy loam,
1-37% slopes 6B-~-1 Norge loam with 12 to 16
" inch-A horizon, 1-27%
2D-1 Dougherty fine sandy loam, slopes '
3-87 slopes:
7A-1 Pulaski soils
2D-3 Dougherty fine sandy loam,
5-8% slopes, eroded 8A-1 Carwile ‘fine sandy loam
3B-1 Norge loam with 7 to 12- 10B-1 Norge fine sandy loam,
inch A horizon, 1-3% ' 1-37 slopes
slopes
10C-1 Norge fine sandy loam,
3C-1 Norge loam with 7 to 12— 3~5% slopes
inch A horizon, 3-5%
slopes - ' 10C~-3. Norge fine sandy loam,
3-5% slopes, eroded
4B-1 Eufaula loamy fine sand
11A-1 Wet clayey alluvial land’
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