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Major fieldwork for this soil survey was done in the period 1960-67. Soil names and 
descriptions were approved in 1968. Unless otherwise indicated, statements in this pub
lication refer to conditions in the county in 1968. This survey was made cooperatively by 
the Soil Conservation Service and the Texas Agricultural Experiment Station. It is part 
of the technical assistance furnished to the Navarro Soil and Water Conservation District. 

Either enlarged or reduced copies of the soil map in this publication can be made by 
commercial photographers, or they can be purchased on individual order from the Carto
graphic Division, Soil Conservation Service, USDA, Washington, D.C. 20250. 

HOW TO USE THIS SOIL SURVEY 

THIS SOIL SURVEY contains infor
mation that can be applied in man

aging farms, ranches, and ,yooc1lands; in 
selecting sitrs for roads, ponds, buildings, 
and other structures: and in judging the 
suitability of tracts of land for farming, 
industry, and recreation. 

Locating Soils 

All the soils of Navarro County are 
showl! on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo
graphs. Each sheet is numbered to cor
respond with a number on the Index to 
Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the arra if there is enough 
room; ot.herwise it is outside and a pointer 
shows where the symbol belongs. 

Finding and Using Information 

The "Guide to Mapping Units" can be 
used to find information. This guide lists 
all of the soils of the county in alphabetic 
or<1pr by map symbol and gives the capa
bility classificat.ion of each. It also shows 
the page where each soil is described and 
the page for the pasture and hay "group 
and range site in ,yhich the soil has been 
placed. 

Indi"idual colored maps showing tile 
rdatiye suitability 01" degree of limita
tion of soils for many specific purposes 
can be developed by using the soil map and 
tlll' informat.ion in the tcxt. Translucent 
matl'l"ial can be used as an ovrrlay over 
the soil lila p and colored to show soils 

that. have the same limitation or suitabil
ity. For example, soils that have a slight 
limitation for a given use can be colored 
green, those wit.h a moderate limitation 
can be colored yellow, and those with a 
severe limitation can be colored red. 

Farmers and those "who work with 
farmers can learn about use and man
agement of the soils from the soil descrip
tions and from the discussions of the 
capability units, range sites, and pasture 
and hay groups. 

Game managers, sports1rwn and others 
can find information about soils and 
wildlife in the section "Use of the Soils for 
vVildlife. " 

Ranchers and others can find, under 
"Use of the Soils for Range," groupings 
of the soils according to their suitability 
for range, and also the names of many 
of the plants that grow on each range site. 

Oommunity planlwl's and others can 
read about soil properties that affect the 
choice of sites for nonindustrial buildings 
and for reCl"ration areas in the section 
"Town and Country Planning." 

Engineers and builders can find, under 
"Engineering Uses of the Soils," tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about 
hmy the soils formed and how they are 
classified in the section "Formation and 
Classification of Soils." 

NCICc01ners in Naval'ro Oounty will be 
especially interested in the section "Gen
eral Soil Map" where broad patterns of 
soils are described. They will also be in
terested in the information about the 
county given at. the beginning of the 
publication and in the section "General 
N aturc of the County." 

Covel': Rolling Blackland range site on Frrris and 
Hl'iden days, 5 to 15 percent slopes~ eroded. 
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Figure I.-Location of Navarro County in Texas. 

N A V.\'RRO COUNTY is in the nort.h-central part of 
Texas (fig, 1), The total area of the county is 

696,:320 acres, or 1,088 square miles. This acreage includes 
Iyater arras, earh a I'eraging: more' than 40 acres in size', 
Iyhich han' a total area of about 7,200 acres. The Trinity 
Ri "er is the eastcrn bounda ry of the county. Corsica na, 
the county scat , is in about t.he center of thc county. 

From 1930 through 1940, the main farm enterprise ,yas 
gro wi ng cult i vated rmps. Cotton ,,'as the main crop. In 
more n'ceut Ye'ars the shift has been to lin':-;tock produc
tion, mainly beef, and the acreage ill cult.il·ated crops has 
been gTeatly reduced. Grain sorghum is no,,' the principal 
crop. 

How This Survey Was Made • 

Soil scient. ists made this sUI'\'e\, to learn ,,,hat kinds of 
soil are in N al'a1'1'O County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
had already secn and perhaps some they had not. As they 
t.raveled ol'er the county, they obsel'l'ed the steepness, 

length, and shape of slopes, the size and speed of st reams, 
the kinds of native plants or crops, the kinds of rock, and 
many facts about the soils. They dug many holes to ex
pose soil profiles. A profih' is the sequence of natural 
layers, or horizons, in a soil; it eA-tends from the surface 
down into the parent material that has not been changeu 
much by leaching or 'by the action of plant roots. 

The soil scil'lltists made comparisons among the profiles 
they studied. amI they compared these profiles ",ith those 
ill counties nearby anel in place,.; more di stant. They classi 
fied and named the soils i( ccording to nationwide, uniform 
procedu res. The soil .';r:1'ies and the soil Jlha.~e a re the cate
gories of soi l classification most ll sed in a local survey. 

Soi ls that ha\'e profiles almost alike' make up a soil se
ries. Except for difl'en'nt texture in the surface layer, all 
the so ils of one series 'have majoJ' horizons that are similar 
ill thickness, arrangement, and other important charac
ter j,.tics. Each soi I series is named for a to'''I1 or other 
geographic feature near the plaer ,,·here a soil of that 
series ,,,as first obseJ'I'ed and mapped. Axtell and Crockett, 
fOI' example, a re the names of two soil serips. All the soils 
in the United States hal'ing the same series naIlle are es
sentially aiike in those characteristics that afl'ect their be
hal"ior in the undistm'bcdlandscape. 

Soi ls of one series can differ in teA-ture of the surface 
soi l and in slope, stoniness, or some other l'haracteristic 
that affects use of the so ils by man. On the basis of such 

• 
d ifferences, a soil sc ries is dil'ided into phases. The name 
of a soil phase indicates a feature that affects management. 
For example, 1Vilsou clay loam, 0 to 1 percent slopes. is 
one of sel'eral phases withill thr "Wilson seri es. 

;\.fter a p;ll;dp for classifying and naming the soils 'had 
been worked out, the soil scirntists dre", the boundaries 
of t.he individual soils 0~1 aerial photographs. Tlwse photo
graphs sho", ,,·oodlancls. bllilclings. field borders, trees, and 
other det ai],;; that help in drawing boundaries acclll'ately. 
Thr soil map in the back of this ]lllblir-ation was prepared 
hom the aerial photographs. 

TIll' areas shown Oil a soil map are called mapping un its. 
On 1110St maps detailed enough to be useful in planning 
the mannl!rl11ent of farms and firlds, a mappillg unit is 
nrarly equil'alent to a ,.;oil phase. It is not exaclly cquinl
lent, because it. is not pract ical to sho l\' on such a map all 
the small, scattered ,bits of soil of somc other kind that 
hal-e been serll within an area that is dominantly of a 

• 

recognized soil phase. 
Some mapping units are made up of so il s of different 

series, or of di ffercnt phases within one series. T",o such 
1 
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kinds of mapping units shown on the soil map of Navarro 
County are soil complexes andllndiffeJ'pntiatl'd groups. 

A soil complex consists of areas of two or more soils, 
so intricately mixed 01' so small in size that they cannot 
be shown separately on the soil map. Each area of a com
plex contains some of ('a(~h of the two or more dominant 
soils. and the pattern and relative proportions are about 
the same in an areas. The name of a soil complex consists 
of the names of the dominant soils. Venus complex, 5 to 15 
percent slopes. is an example. 

An undifferentiated group is made up of two or more 
soils that ('ould be drlil1l'ated indil'i(lually but are shown 
as one unit b('ca usc, for the purpose of the soil survey, there 
is little value in separatillg tlwm. The pattern and propor
tion of soils are not uniform. An area shown on tIll' map 
may lw madl'. up of only one of the dominant soils, or of 
two or more. The namp of an umlifferentiated grou}? con
sists of the names of tlw domillant soils, joined by and." 
Fl'rris and Hp-iden clays. il to Hi percent slopes, eroded, is 
an example. 

'Vhile a soil slll'I'ey is in progress, samples of soils are 
taken, as nred(·d, 1'01' laboratory measurements and for en
gineering tests. Laborator.v data from the same kinds of 
soils in other places are assembled. Data on yields of crops 
nndpr defined pra('ticrs are assembled from farm records 
and from field or plot experinwnts on the same kinds of 
soil. Yiplds lInder definl'.d management are estima.trd for 
all the soils. 

But onl.v part of a soil sune,\' is done ,yhen the soils 
ha n' bpen namecl, described, and delineated on the map, 
and the la:horatory data and yield data have been as
sembled. The mass of detaill'd information then needs to 
be organized in such a way as to be readil~' usdul to dif
ferent groups of users. among them farmers: managers of 
woodland and rangeland, and engineers. 

On the basis of yield and practice tables and othpr data, 
the soil scinntists set, up trial groups. They test these 
groups b.y fllrther study and by consultation with farmers, 
agronomists, pngineers, and others, then adjust the groups 
according to the results of their stud irs and consultation. 
TIms. tlw gronps that arr finally eyoh-pd reflrd up-to-datp 
knmyJpdge of the soils and t.heir behavior undpr present. 
met hods of lise and managenwnt. 

General Soil Map 
The general soil map at the back of t.his survey shows, 

in color, the soil associations in Navarro County. ;\ soil 
associat.ion is a landscape that has a distinctin~ propor
t.ional pattern of soils. It. normally consists of one or more 
major soils and at least. one. minor soil and it is named for 
the major soils. The soils in onp, association may occur in 
anotlwl', but. in a different pattel'll. 

A map showing soil associations is usdul to people who 
want. a geneml idea of t.he soils in a county, who want 
to compare different. parts of a county, or who want to 
know t.he locat.ion of large tracts t.hat are suitable for a 

L 

cprtain kind of lanel us£'. Such a map is a useful general 
guide in managing a watershed. a "'ooel£'d t.r:lct. or a wil(l
life area, 01' in planning engineering works, recreational 
facilit.ies, and communit)T <1eY£'lopments. It is not. a suitable 
ma p for planning' t.he management of a farm or field. or 

for selecting the exact location of a road, building, or simi
lar structure, because the soils in anyone association or
dinarily differ in slope, depth, stoniness, drainage, and 
other characterist.ics that afi'l'('t their management. 

The soil associations in Navarro County are each de
scribed in the following pages. The terms for texture used 
in the title for the associations apply to the surface layer 
unless otherwise stated. For example, in the title for as
sociation 1, the words "moderately fine textured and mod
erately coarse textured" refer to texture of the surface 
layer. All major soils in the associations are deep. 

1. Crockett-Wilson Association 
Model'iltely fine textu1'ed and moderately coarse textu1'ed, 
very slowly permeable, nOl1calcarcmlS soils 

This association consists of nearly leyel to sloping, very 
slowly permeable, noncalcareous soils on uplands. These 
soils formed in material from alkaline marine clay and 
shale. 

This association oceupies about 42 percent of the county. 
Crockett soils make up about 52 percent of the association, 
'Vilson soils about 23 percent, and minor soils the remain
ing 25 percent (fig. :.!) . 

Crockett soils have a surface layer of brown fine sandy 
loam about 7 inches thick. The next layer, to a depth of 
about G8 inches, is yen- firm clay mottled with shades of 
gray, red, olive, bro,,:n, and yellow. Crockett soils are 
nearly leyel to sloping. 

'Wilson soils have a surface layer of dark-gray clay loam 
about 3 inches thick. The next layer is very dark gray clay 
joam about il inclws thick. Below this is about 20 inches 
of dark-gray, very firm clay. The next layer, about 20 
inches thick, is mottled, very firm clay that is grayish 
brown in the upper part and light brownish gray in the 
lowpr part. The underlying material is firm day, mottled 
in shades of olive. ye]]ow, brown, and gray that pxtends 
to a depth of GO inphrs. 

There is no pronounced difference in relief bet.ween the 
Crockett and "Tilson soils, but 'Vilson soils generally are 
slightly less sloping. 

Minor soils in this association are in the Axtell, Gowen, 
Bonham, Heiden, and Bazettp series. 

This association is used mostly for pasture. A large 
acreage was under cultivation at one time. 

2. Houston Black-Heiden Association 
Fill('-textllred, ve1'y slO1vly permeable, calc(f}'eous soils 

This association consists of nearly level to moderately 
stl'e.p soils on uplands. These soils formed in calcareous 
clay. 

This assoeiation occupies about 23 percent of the county. 
Houston Black soils makr up about 04 percent of t.he as
sodation, Heiden soils about 01 percent, and minor soils 
t.he rpmaining 05 prrcent (fig. 0). 

Houston Black soils a,re calcareous clay to a depth of 90 
inches. TllPy are Yery dark gray in the upper part and 
grade to light olive gray in t.he Imwr part. They are pre
dominantly nearly len~l to gently sloping, but. in some 
areas they are sloping. A small acreage is eroded. 
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Figure 2.-Typical pattern of soils in the Crockett-Wilson soil association. 

Heiden soils have a surface layer of dark grayish-brow'n 
clay, about 18 inches thick, over mottled olive clay that 
extends to a depth of more than 80 illC'hes. These soils am 
gently sloping to moderately steep. About half of the 
acreage is eroded. 

Minor soils in this association are in the Ferris, Lamar, 
Trinity, and Wilson series. 

The areas of this association are cultivated and used for 
pasture. 

3. TI'inity-Kaufman Association 
Fine- texturcd, vel'!! slowly peJ'lIIcable, calcareous IIlId 'Ilon
calcareous soils,' on bottom 1 (( lid 

This association consists of soils on flood plains along 
the major streams throughout the county. Thesr soils 
formed in sediment ''lashed from tIl(' surrounding up
lands. This association occupies about 16 percent of the 
county. Trinity soils make up 74 percrnt of the associa
tions, Kaufman soills about 13 percent, and minor soils 
the remaining 13 percent. 

Trinity soils haye a surface layer of very dark gray, cal
careous clay, about 24 inc.hes thick. The next layer, to a 
depth of 36 inches, is dark-gray, vel'y firm clay. The under
lying material is black, very firm clay. 

Kaufman soils are n'ry dark gl'U'y clay to a depth of 
62 inches. 

~Iinor soils in this association are in the Gowen, Axtell, 
and Patilo series. 

:\[ost of the acreage of this soil association is in pasture, 
but seyeral areas are culti vated. 

4. Wilson-Burleson Association 
Fine te,l't /l1'cd (J;1Ir! lIIodel'lltely fine textw'(d, 'cery slowly 
permeable, 1Wncalc((}'coUS soils 

This association consists of nearly leyel to gently sloping 
soils on uplands. These soils formed in alkaline marine 
clay and shale. • 

This association makes up about 1~ percent of the county. 
,\Tilson soils make up about ~~ percent of the asso('iation, 
Burleson soils about ~!i percent, and minor soils the re
ma ining 4:\ percent (fig. 4) . 

"Vilson soils haw a surface layer of dark-gray clay loam 
about 3 inches thick. The next layer is very dark gray day 
loam about 5 inches thick. It is underlain by about 20 inches 
of dark-gray, very firm clay. Below this is about 2() in('hes 
of mottled, ypry firm ('lay that is grayish brown in the 
upper part and light brownish gra.v in the lower part. The 
und('rlying matrrial to a depth of 60 inches is firm clay 
mottled in shades of olive, yellow, brown, and ,L!.Tay. Wilson 
soils an' nearly level to gently sloping. 

Burleson soils hav(' a surface layer of very dark gray 
clay about 30 inches thick. The next layrr. to a depth of 45 
inches, is dark-gray, yery firm clay. The underlying mate-
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Figure 3.-Typical pattern of soils in the Houston Black-Heiden association. 

rial, to a depth of (;:\ inches, is mottled, very firm clay. 
Burleson soils an' nearly level to gently sloping. 

"jIinol' soils of this association are in the Crockl,tt, 
Heiden, Bonham, and Gowpn series. 

Much of thp al'l'eag'p of the soils in this association is in 
pasture, but-nearly half of it is culti,·ated. 

5. Axtell-Konawa Association 
Moderate7y r:oa)'se te;I'fII/'er!. /'(')',11 s701l'7y pel'lJIeable alld 
model'ately Ilel'lJI('(rble, '/Iol/calcareous soils ' 

This association consists of gently sloping to strongly 
sloping soils on uplands. It. o('~upies about (j percent of the 
cOllnty. Axtpll soils make lip about 57 pen~ent of the asso
ciat.ion, Konaw:t soils about. R percent. and minor soils the 
remaining ;\f> pel'cp,nt.. 

AxtC'll soils have a sUI'facl' laym' of light brownish-gray 
fiue sandy loam about. 4- inclws thick. The next, layC'1' is 
\'pry pale' brmYll fine san(ly loam about 6 inches thi'clc It 
oYC'rlies 1l10tth'd. blocky clay that extends to a depth of 82 
indws .. \xtC' 1I soi Is an' gent ly sloping to strongly sloping. 

Kona ",a soils ha I'e :\, surface layC'r of light -brown 
filW sandy loam that. is abollt 10 inches thick and slightly 
aeid. Belo", is st.mugly aci(l sandy clay loam that reaches 
to a dppth of about, 45 inches. Kona\Ya soils an' gputly 
sloping to sloping. 

Minor soils in this association are in the Gowen, Patilo, 
and Crockett series. 

This assoeiation is used mainly for pasture. Most areas 
were cleared and fanned at onp time, but only small areas 
are no\\' cultivated. 

Descriptions of the Soils 
This section dC'scrilws the soil series and mapping units 

in X avalTO Count.y. Each soil series is described in con
siderable detaiL and then, bridlv. each mapping unit in 
that. series. l~nlpss it is specifica.llYmentioned othenyise. it 
is to be assnmed that. what is statl'd about tIll' soil series 
holds tnw for tlll' mapping units in that serips. Thus, to 
get full information about any Ol1l' mapping unit. it is 
necessal'\' to rpad both the description of the rna pping unit 
and the 'dC'scription of thp soil series to which it belongs. 

An impOltant part of the description of each soil series 
is the soil profilp, that. is, the seqllpnce of Ja):ers from ~he 
surfacp downward to rock or otlll'r unclprlymg materIal. 
Each series contains two descriptions of this profile. The 
first is brief and in tenTIS familiar to the layman. The , 

second. det.ailed and in technical terms, is for scient.ists, 
enginpprs, and oUH'rs 'who need to make thorollgh and 
precise studies of soils. Unless it is othel'lyise stated, the 
colors gin'n in the descriptions are those of dry soil. 
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Figure d.-Typical pattern of soils in the Wilson-Burleson association. 

Following the name of each mapping unit is a symbol in 
parentheses. This symbol identifies the mapping unit on the 
det.ailed soil map. Listed at the end of each description of 
a mapping unit is the ea pabilit.:v unit, range site. and pas
ture and hay group in "'hich the mapping' unit has been 
placed. The page for the description of each capability 
unit, range site. and pasture and hay group can be found 
by rderring to the "Guide t.o ~Iapping "Cnits" at tIll' back 
of this survey. 

• 
The acreage alld proportionate extent of ea<:h mapping 

unit are shown in table 1. SOllll' of the terms llscd in de
scribing soils are define(l in the section "How This Survey 
vVas Made" and many ('an be found in tIll' Glossal'.\' at the 
end of t.his suney. More detailed inforlllat.ion abont. tlw 

• 

terminology and methods of soil mapping can be obtained 
from the Soil Survey Manual (6).1 

Al toga Series 
The Altoga series consists of deep, well-drained, friable, 

calcareous soils that formed in marl. The slll·facc is con
"ex and plane. These soils haye high ayailable "ater C'.;t

pacity. Permcnbilit.y ism()derat~. 
In a representati ve profile t.he snrface layer is calcareous, 

1 Italic Ilumbers in parentheses refer to Litprature Citpd, p. 67. 

dark grayish-brown silty clay about, 8 inches thick. The 
next laver is liO'ht olive-hrown, friable' silty clay in the J h • • 

upper 7 inches and yellmy silty day loam in thl' lmwl' ;lO 
inches. The underlying matL'I'ial is ,yhitl', chalky silty clay 
loam to a depth of a bout 57 i IIches. 

Represent.ative profile of .\ ltoga silty clay. ~ to 5 percent 
slopes (;1() feet frol11 the fl'l1<'p. east of a county road. 0.3 
mile north of Farm Road 1;)94, and !'i.l miles soutll\\"est of 
Hic,hland from t.he intersection of Farm Road 1:301 and 
State Highway 1+) : 

:\1-0 to 8 inches. dark grayish-hrown (:!.;")Y -!/:!) silty clay. 
Yen' dark ~rayish hrown (2.fiY 3/:!) moist: IIloderate, 
medium, granular stru(·ture; hard, friable, sticky and 
plasl ic'; common roots anll worm east'l; calcareous; 
moderately alkaline: deal', smooth houndary . 

B21-S to 15 inehes. light oliw-brown (2.f)Y :;;4) silty clay. 
olive brown (2.f)Y 4/4) moist, with abollt :!() pereent 
of light yellowish hrown: slrollg, Ill!'dium, granular 
structure: hard, fria hIe. stic'ky and plastic-: f'OlIImon 
roots and worm casts; 'few small cakium carhollate 
cOIl('rptions: cakareous: moder:! tply alkaline; clear. 
smooth bounda ry. 

R22('a-1t; to 45 inC'hes, ypllow (:!.r;y .. /6) silty clay loam. oliye 
yellow (2.r;y 6/1i) moist: w('ak, fine, granular struc
ture: slightly hard. very friable, slightly sti('k~' and 
slightly plastic; t he upper 3 or -! inches :end the lowpr 
few inches of this horizoll are sandy clay loam amI the 
upper 3 or 4 inches appeal' to be remnants of weakly 
consolidated sandstone: fp,," finp roots; cal('arp()us; 
moderately alkaline; gradual, smooth boundary. 



6 SOIL SURVEY 

TABLE I.-Approximate acreage and proportionate extent oj the soils 

Soil 

Altoga silty clay, 2 to 5 percent slopes _______ _ 
Axtell fine sandy loam, 1 to 3 percent slopes __ _ 
Axtell fine sandy loam, 3 to 5 percent slopes __ _ 
Axtell fine sandy loam, 2 to 5 percent slopes, eroded ______ __ ___ ____ ____ ______________ _ 

Axtell fine sandy loam, 5 to 12 percent slopes __ 
Bazette silty clay loam, 5 to 20 percent slopes __ _ 
Bonham l oam, 1 to 3 percent slopes __________ _ 
Bunyan l oam, calcareous varianL ___________ _ 
Burleson clay, 0 to 1 percent slopes __________ _ 
Burleson clay, 1 to 3 percent slopes __________ _ 
Chickasha fine sandy loam, 3 to 8 percent slopes ________ ___ ________ ___ ___ __ ____ ___ _ 

Chickasha soi ls, 5 to 10 percent slopes, eroded __ _ 
Crockett fine sandy loam, 0 to 1 percent slopes __ _ 
Crockett fine sandy loam, 1 to 3 percent slopes __ _ 
Crockett fine sandy loam, 3 to 5 percent slopes __ _ 
Crockett fine sandy loam, 5 to 8 percent slopes __ _ 
Crockett soils, 2 to 5 percent slopes, eroded ___ _ 
Crockett soils, 2 to 8 percent slopes, severely eroded _________ ____ ________________ ____ _ 

Dougherty loamy fine sand, 0 to 3 percent 
slopes ___________________ ______ ____ ___ __ _ 

Ellis clay, 3 to 12 percent slopes _____________ _ 
Engle clay loam, 1 to 5 percent slopes _____ __ _ _ 
Ferris' clay, 3 to 8 percent slopes, eroded _____ _ 
Ferris and Heiden clays, 5 to 15 percent slopes, eroded _________ ___ _________________ __ __ _ 

Ferris and H ei.den stony clays, 8 to 15 percent 
slo pes _____ ______________ ___________ __ __ _ 

Freestone fine sandy loam, 0 to 1 percent slopes_ 
Freestone fine sandy loam, 1 to 3 percent slopes_ 
Gowen fine sandy loam ___________________ _ _ 
Gowen fine sandy loam, frequently fiooded ___ _ 
Gowen clay loam _____ _______________ ______ _ 
Gowen clay loam, frequently fiooded ________ _ _ 
Heiden clay, 1 to 3 percent slopes ___________ _ 
Heiden clay, 3 to 5 percent slopes _______ ____ _ 
Heiden clay, 3 to 5 percent slopes, eroded ____ _ 
Heiden clay, 5 to 8 percent slopes ___________ _ 

1 Less than 0.1 percent. 

Acres 

500 
17,200 

7, 200 

1,900 
6, 300 
2, 000 
6,100 

700 
22, 300 
14, 700 

1, 500 
400 

37, 700 
74, 300 
12, 500 
5, 200 

22, 900 

8, 500 

700 
5,600 

200 
9, 100 

10, 800 

100 
800 
500 

7,000 
1, .100 
8, 600 

10,200 
4, 500 

14,600 
14, 400 
8, 900 

Percent 

O. 1 
2. 5 
1.0 

.3 

.9 

.3 

.9 
· 1 

3. 2 
2. 1 

. 2 
· 1 

5. 4 
10. 7 
1.8 
.8 

3. 3 

1.2 

· 1 
.8 

(1) 
1.3 

1.6 

· 1 
· 1 

1.0 
.2 

1.2 
1.5 
.6 

2. 1 
2. 1 
1.3 

CCa-45 to 57 inches, white (10YR 8/1) Silty clay loam, same 
color moist, with about 10 percent very pale brown; 
massive; slightly hard, very friable, slightly sticky 
and slightly plastic; mostly white chalk and soft lime; 
lower few inch es are very pale brown; calcareous; 
moderately alkaline. 

The Al horizon ranges f rom 6 to 9 inches in thickness. It 
ranges from very dark gray to dark grayish brown and very 
dark grayish brown. Structure ranges from granular to 
subangular blocky. 

The B2 horizon is 12 to 40 inches in thickness. Colors are 
in shades of yellow, brown, and olive. The texture ranges from 
silty {?lay to silty clay loam, and the clay content ranges from 
35 percent to about 45 percent. The structure is angular 
blocky to granular. 

The C horizon ranges from white, gray, yellow, and brown 
to olive. 

. Altoga silty clay, 2 to 5 percent slopes IAIC).- This 
IS th.e only A}toga soil mapped in the county. It is gently 
slopmg and IS on 'broad ndegtops on uplands and in low 
areas at the heads of drains. The areas are irregular in 
shape and generally follow the riclgetops or the general 
contour around the steeper part of the slope. They are 
about 20 acres in size. 

Included with this soil in mapping are areas of Engle, 

Soil 

Heiden clay, 5 to 8 percent slopes, eroded ____ _ 
Houston Black clay, 0 to 1 percent slopes ____ _ 
Houston Black clay, 1 to 3 percent slopes ____ _ 
Houston Black clay, 3 to 5 percent slopes ____ _ 
Houston Black clay, 2 to 5 percent slopes, eroded ______________ ______ _______ ______ _ 
Houston Black clay, 5 to 8 percent slopes ____ _ 
Kaufman clay __________ ____ ___ - ___ - _______ _ 
Kaufman clay, frequently fiooded __ _________ _ 
Konawa fine sandy loam, 1 to 3 percent slopes_ 
Konawa fine sandy loam, 3 to 8 percent slopes
Konawa fine sandy loam, 5 to 8 percent slopes, eroded ______ ____________________ _______ _ 
Lamar clay loam, 3 to 8 percent slopes ______ _ _ 
Lamar clay loam, 5 to 12 percent slopes, eroded_ 
Lufkin fine sandy loam, 0 to 1 percent slopes __ _ 
Nimrod loamy fine sand, 0 to 2 percent s lopes __ 
Okemah loam, 0 to 1 percent slopes __________ _ 
Patilo loamy fine sand, 1 to 8 percent slopes __ _ 
Pursley clay loam ___ _______ __ _____________ _ 
Pursley clay loam, frequently fiooded ________ _ 
Purves rocky clay, 1 to 5 percent slopes ______ _ 
Stidham loamy fine sand, 1 to 5 percent slopes_ 
Tabor fine sandy loam, 0 to 1 pcrcent slopes __ _ 
Trini ty clay ____ ___ _____ __________________ _ 
Trinity clay, frequently Rooded _____________ _ 
Tuckerman loam, ponded ____________ ______ _ _ 
Venus complex, 5 to 1.5 percent slopes ________ _ 
Wilson very finc sandy loam, 0 to 1 percent slopes ___ ________ __ __ __________________ _ _ 

Wilson very fine sandy loam, 1 to 3 percent slopes _____ _____ _____ __ _______ __________ _ 
Wilson clay loam, 0 to 1 percent slopes _______ _ 
Wilson clay loam, 1 to 3 percent slopes ___ ___ _ _ 
Wilson clay loam, 3 to 5 percent slopes _______ _ 
Wilson clay loam, 2 to 5 percent slopes, eroded_ Water ______ ______ _______ __ __ ___ ____ ____ _ 

Acres P erc en t 

7, 300 
5, 700 

51,200 
4, 000 

4, 300 
800 

17,300 
6, 500 
1,200 
2, 300 

700 
11,800 

2, 500 
1,400 

900 
6,400 
1,200 
3, 320 
1,300 

400 
1, 500 
3, 700 

41, 200 
62, 000 

300 
600 

26,300 

8, 700 
27, 200 
38, 500 

7,200 
2,400 
7,200 

1.0 
.8 

7. 4 
.6 

.6 
· 1 

2. 5 
.9 
.2 
.3 

· 1 
1.7 
.4 
.2 
· 1 
. 9 
.2 
.5 
.2 
· 1 
.2 
.5 

5. 9 
8. 9 

(1) 
· 1 

3.8 

1.2 
3. 9 
5. 5 
1.0 
.3 

1.0 
- - -- ----

TotaL _____ ___ ___ ___ __ ______ ___ __ ___ __ 696, 320 100. 0 

Heiden, and Lamar soi ls, which make up about 10 percent 
of any mapped area. 

This Altoga soil is used mainly for pasture or as 
range. A few small areas are cultivated. The hazard of 
erosion is moderate. Some formerly cultivated areas are 
slightly eroded and ha\'e a few gullies. Capability unit 
IIIe-4; pastme and hay group 7C; Rolling Blackland 
range site. 

Axtell Series 
The Axtell series consists of deep, moderately well 

drained soi ls that have clayey lower layers. These soils 
are gently sloping to strongly sloping and are on uplands. 
The surface is convex and plane. Axtell soils have 
moderate available water capacity. Permeability is very 
slow. 

In a representative profile the surface lay('r is fine sandy 
loam. It is light brownish gray in t he upper 4 inches and 
very pal e brown in the lower 6 inches. The next layer in 
sequence from the top is: 8 inches of mottled, grayish
brown, yellowish-red, and light olive-brown, very strongly 
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acid, very firm clay; 16 inches of light olive-brown, 
strongly acid clay; 12 inches of yellowish-brown,neutral 
clay; and 36 inches of light yellowish-brown, moderately 
alkaline clay. The underlying material to a depth of about 
88 inches is yellowish-brown, very friable very fine sandy 
loam. 

Representative profile of Axtell fine sandy loam, 1 to 
3 percent slopes (in woods 220 feet southwest of a county 
road, 0.6 mile northeast and 0.3 mile nortlw,'est of Goode 
night, which is about 4.5 miles southeast of K erens) : 

AI--O to 4 inch es, light urownish-gray (10YR 6/ 2) fine sandy 
loam, dark grayish urown (lOYR 4/2) moist; weak, 
medium, granular structure; slightly hard, friable ; 
few fine roots; few worm casts; s lightly acid; abrupt, 
smooth boundary. 

A2--4 to 10 inches, very pale urown (lOYR 7/ 3) fine sandy 
loam, pale brown (10YR 6/ 3) moist; weak, fine, 
suuangular blocky structure; slightly hard, very 
friable; few siliceoll!-; pebbles % to % inch in cliam
eter; few fine roots; very strongly acid; abrupt, 
wavy boundary. 

B2lt-l0 to 18 inches, mottled, grayish-brown (10YR 5/ 2), 
yellowish-red (5YR 4/6), and light olive-browll 
(2.5Y G/ 4) clay; moderate, medium, angular blocky 
structure; extremely hard, very firm, very sticky and 
very plastic; continuous clay films 011 11ed faces; few 
fine roots; few siliceous peubles 1.4 inch in diameter; 
very strongly acid; clea r , smooth boundary. 

B22t-18 to 34 inches, light olive-urowll (2.5Y Gj-!) clay, olive 
brown (2.5Y 4/ 4) moist; common, fine, prominent, 
red and grayish-brown mottles which decrease with 
depth; weak, medium, angular blocky structure; ex
tremely hard, very firm, very sticky and very plastic; 
continuous clay films; few fine roots; few fine iron 
concretions; strongly aciel; clear, smooth boundary. 

B23t-34 to 46 inches, yellowish-brown (10YR 5/ 6) clay, 
light olh'e urown (2.5Y G/ 4) moist; few , fine, faint, 
strong-brown mottles; weak, coa rse, subangular 
blocky structure ; ext remely hard, very firm, very 
sticky and very plastic; few disco ntin ous clay films; 
few siliceous pebbles Vl inch to Ph inches in diame
ter; few medium iron concretions; neutral; clear, 
smooth boundary. 

B3----!6 to 82 inches, light yellowish-brown (2.5Y 6/ 4) clay, 
sa llle color mOist; few, medium, faint , light brownish
gray, olive-yellow, and light-gray mottles; weak, 
coarse, subangulal' blocky structure; very hard, firm, 
sticky and plastic; few fine roots ; fe\v calcium car
bonate concretions; few siliceous pebbles % to Ih inch 
in dillletel'; fe\\' JinE' iron concretions; few patchy 
clay films; moderately a lkaline; abrupt, smooth 
boundary. 

nC-82 to 88 inches, yellowish-brown (10YR 5/ 4) \"ery fine 
sa ndy loam, dark yellowish brown (10YR 4/ 4) moist; 
massive ; slightly hard, very friable, slightly sticky 
and slig htly plasti c ; layer of weakly cpmenrpd light 
olive-urown sandstone, 1,6 inch thick, at upper bound
ary; neutral. 

The A horizon rungps from 2 to 12 inches in -thickness. The Al 
horizon l'lluges from light brownish gray to dark grayish brown 
and pale bro\vn. It l'llnges from subangular blocky to gI"anular 
in structure, 01' it is massive. Reaction i ' st rongly acid to 
neutral. 

The A2 horizon l'llnges from light gray or brown to pale 
brown or very pale hrown. It is strnctureless (sillgle grain ) or 
has wpak sllbangnlnr hl ocky s tructure. Reaction is neutral to 
very strongly acid. 

The B2t horizon is mottled in shades of gl'ay, red , yello\\', 
brown, and olive. The B21t hori7.0n ranges from strongly acid 
to very strongly acid in reaction. The B22t Ilorizon ranges 
from strongly a cid to neutral in reactioll. 'l'he t ,,·o lower Bt 
horizons range from mediulIl acid to moderately allmline. 

The C horizon is mottl ed in shades of gray, white, r ed. ~'el
low, "brown, and olive. It rn nges from very fine sandy loam 
to clay. Reaction is moderately alkaline to very strongly ficid. 

Axtell fine sandy loam, 1 to 3 percent slopes (AxBl.
This gently sloping soil is on broad upland ridgetops. The 
areas are irregular and average about 50 acres in size. 

This soil has the profile described as representative ofthe 
series. Included in mapping are small areas of Crockett, 
Freestone, Konawa, Lufkin, and Tabor soils. These in
cluded soils make up less than 15 percent of any mapped 
area. 

About 65 percent of the acreage of this soil is used for 
pasture, about 10 percent is cultivated, and about 25 per
cent is in native vegetation of trees and an understory of 
grasses. The hazard of erosion is moderate. Capability 
unit IIIe-1; pasture and hay group 8A; Tight Sandy 
Loam range site. 

Axtell fine sandy loam, 3 to 5 percent slopes (AxCl.
This gently sloping soil is on uplands on narro,Y ,yatershed 
diYides or on the steeper part of the landscape above dmin
agen-ays. Natural drains are common throughout the areas 
and there are a few gullies. The areas are irregular in shape 
and generally follow the contour of the land. They average 
about 30 acres in size. 

The surface layer is dark grayish-brown fine sandy loam 
in the npper 3 inches and pale-bro\\ll fine sandy loam in 
the lower 6 inches. The next layer is yellowish-red, very 
firm clay that has many light olive-brown and brown 
mottl es. It is very strongly acid. The lm,er part grades to 
mottled light brownish gray, yello,yish brown, and brown
ish yellow and is moderately alkaline. It extends to a depth 
of about 65 inches. The underlying material, to a ~lepth of 
about SO inches, is light yello,,,ish-brown, firm shaly silty 
clay that has light brownish-gray and yellow mottles. 

Included ,,,ith this soil in mapping are areas of Crockett, 
Konan-a, and Nimrod soils. These included soils make up 
about 12 percent of any mapped area. 

About 40 percent of the acreage is in native vegetation. 
About G5 percent ,yaS formerly farmed but. is now aban
doned or in pasture. About 5 percent of the acreage is cul
tivated. ~Iost areas are protected from erosion by a ,-egetn-
tive cover, and very little erosion has taken place. The soil 
is subject to severe erosion unless protected. Capability 
unit IVe- 1; pasture and hay group SA; Tight Sandy 
Loam range site. 

Axtell fine sandy loam, 2 to 5 percent slopes, eroded 
(AxC2).-This gently slopin(T soil is on uplands. It·occupies 
the steeper part of the landscape between areas of gently 
slopillg soils above and the soils along natural eh·ains. The 
a.reas are irregular in shape and generally follow the con
tonr of the lanel. Tlwy a\'erage about 20 acres in size. 

The surface layer is brm"n fine sandy loam about 6 inches 
thick. The next layer is mottled, dark i'eddish-bro\Yll , weak
red, and browll "ery firm clay that is n~ry strongly acid in 
the llpper part. It grades to mottled, oliye-bro\Yll and yel
lowish-bro,yn, \"Cry firm, nonca1careous, mildly alkaline 
clay that extends to a depth of about 60 inches. The under
lying material to a depth of about SO inches is mottled, 
,,,hite, grayish-brown, and brownish-yellow, firm shaly 
clay that. is noncalcareous and moderately alkaline. 

Included in mapping are areas of se\'erely eroded 
Crockett soils. These included soils make up about 12 per
cent of any mapped area . Practically all the acreage has 
been clllti mted. Now, only about 10 percent of the acreage 
is under cultivation. About 70 percent is idle or in pasture. 
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This soil is subject to sheet and gully erosion. The gullies 
are shallow and V-shaped and are from 30 to 200 feet apart. 
Some areas between the gullies are only slightly eroded. 
Capability unit IVe-I; pasture and hay group 8A; Tight 
Sandy Loam range site. 

Axtell fine sandy loam, 5 to 12 percent slopes (AxE).
This sloping to strongly sloping soil occupies breaks be
tween the more level upland soils above and narrow flood 
plains along small drainageways. The slopes are mostly 
convex and plane but are steeper near the natural drains. 
The areas are irregular in shape and generally follow the 
contour of the land. The areas average about 30 acres in 

• SIze. 
The surface layer is dark grayish-brown fine sandy loam 

about 4 inches thick. The next layer is mottled red, red
dish-brown, and light brownish-gray very fine clay that 
is strongly acid in the upper part and very strongly acid 
in the lower part and is 30 inches thick. The underlying 
material, to a depth of about 80 inches, is mottled, 
yellowish-brown, light-gray, and pale-yellow, firm silty 
clay loam that is very strongly acid in the upper part and 
grades to mildly alkaline in the lower part. 

Included in mapping are areas of Crockett and Konawa 
soils. These included soils make up about 10 percent of any 
mapped area. 

About 60 percent of the acre!llge of this soil is in native 
vegetation and about 40 percent is in pasture. This soil is 
not suitable for cultivation. Capability unit Vle-1, pas
ture and hay group 8B; Tight Sandy Loam range SIte. 

Bazette Series 
The Bazette series consists of moderately deep, well

drained soils on uplands. These soils are mainly sloping 
to moderately steep. They have slow permeability and high 
available water capacity. 

In a representative profile the surface layer is dark 
grayish-brown silty clay loam about 6 inches thick. The 
next layer, to a depth of about 34 inches, is light olive 
brown. It is silty clay in the upper part but grades to silty 
clay loam in the lower part. The underlying material is a 
light-gray shaly clay that extends to a depth of about 60 
inches. 

Representative profile of Bazette silty clay loam, 5 to 20 
percent slopes (4.25 miles northwest of Kerens on Fann 
Hoad 636 to Bazette and 3.15 miles northeast on county 
road) : 

A1-0 to 6 inches, dark grayish-brown (10YR 4/2) silty clay 
loam, very dark brown (10YR 2/2) mOist; compound, 
moderate, very fine, angular blocky structure and 
moderate, medium, granular; hard, firm, sticky and 
slightly plastic; common roots and pores; slightly 
acid;· clear, smooth boundary. 

B2t 6 to 22 inches, light olive-brown (2.5Y 5/4) silty clay, 
olive brown (2.5Y 4/4) moist·; few, fine, faint splotches 
of light yellowish brown; moderate, medium, angular 
blocky structure that parts to very fine angular blocky; 
clay films on some ped faces; hard, firm, sticky and 
plastic; contains few worm casts; common fine roots 
and pores; slightly acid; gradual, smooth boundary. 

B3 22 to 34 inches, light olive-brown (2.5Y 5/6) silty clay 
loam, olive brO\v.n (2.5Y 4/6) mOist; weak, fine, blocky 
structure; hard, firm, sticky and plastic; thin clayey 
shale fragments in the lower part; slightly acid; 
gradual, smooth boundary. 

C-34 to 60 inches, light-gray (2.5Y 7/2) shaly clay, light 
brownish gray (2.5Y 6/2) moist; common, medium, 
distinct, olive-yellow mottles and few, fine, faint, 

brownish-yellow mottles; stratified or thin bedded with 
yellowish-brown silty clay loam and shale fragments; 
massive; very hard, very firm; slightly acid. 

The A horizon ranges from 3 to 9 inches in thickness. It is 
dark grayish brown to brown. Reaction is medium acid to 
neutral. 

The B2t horizon ranges from 9 to 24 inches in thickness. It is 
light yellowish brown, yellowish brown, light olive brown, or 
olive yellow. Reaction ranges from medium acid to neutral. 

The B3 horizon ranges from 6 to 24 inches in thickness. It is 
yellowish brown, light olive brown; brownish yellow, or olive 
yellow. Reaction is medium acid to neutral. 

The C horizon has mottles in shades of gray, yellow, brown, 
and olive. Reaction is medium acid to mildly alkaline. 

Bazette silty clay loam, 5 to 20 percent slopes (BaF} •. -
This is the only Bazette soil mapped in the county. It is 
sloping to moderately steep. The areas are irregular in 
shape and generally follow the contour of the land. They 
average about 90 acres in size. 

Included with this soil in mapping are areas of Axtell, 
Crockett, and Ellis soils. These included soils make up ap
proximately 8 percent of any mapped area. 

This Bazette soil is not suitable for cultivation. About 
60 percent of the acreage is in pasture, and the rest is 
cleared and used for range. The erosion hazard is severe. 
Some pebbles and stones in concretions as large as 4 feet 
in diameter are on the surface and in the profile (fig. 5). 
Capability unit Vle-2; pasture and hay group 7I; Gray
land range site. 

Bonham Series 
The Bonham series consists of deep, moderately well 

drained soils. These soils are gently sloping and are in 
broad upland areas. The soil surfaces are plane to convex. 
Slopes range up to 3 percent. Permeability is slow, and 
available water capacity is hi h. 

grayish-brown loam a out 9 inches thick. The next layer in 
sequence from the top is: about 10 inches of brown, finn 
clay loam; 16 inches of brown, very firm clay mottled in 
gray, grayish brown, and yellowish red; and 55 inches of 
light brownish-gray, very firm clay mottled in shades of 
gray, brown, yellow, olive, and red. 

Representative profile of Bonham loam 1 to 3 percent 
slopes (33 feet south of a county road ditch, 0.55 mile east 
and 1.7 miles north and 0.05 mile east of intersection of 
Farm Road 633 and State Highway 31 in Powell) : 

A1 0 to 9 inches, very dark grayish"brown (10YR 3/2) loam, 
very dark brown (10YR 2/2) mQist; moderate, medi
um, sll!bangular blocky structure; hard, friable, sl!ight
Iy sticky and slightly plastic; few fine and medium 
siliceous pe\jbles; few worm ca'Sts and roots; slightly 
'acid; clear, smooth bo~ndary. 

Bl-9·to 19 inches, brown (lOYR 4/3) clay loom, dark brown 
(10YR 3/3) moist; common, fine, faInt mottles of dark 
yelloWish brown; mooel"ate, medium, subangular 
'blocky structure; very hard, firm, sticky and plastic; 
few siliceous pebbles up to 1% inches in diameter; 
few roots; few worm mats; few iron concretions; 
medium acid; clear, smooth boundary. 

B2lt-19 to 35 inches, brown (lOYR 5/3) clay; many, fine 
and medium, distinct mottles of gr'ay (10YR 5/1), 
grayish brown (lOYR 5/2), and yellowish red (5YR 
5/6) ; mooerate, medium, sU'bangular iblQCky structure; 
extremely !rard, very finn, very sticky and very plas
tic; CQIIlIIlon clay films on ped falces; few fine roots; 
few fine iron concretions; few siliCeous pe!jbles up to 
14 inch in diameter; slightly acid; gradual, smooth 
boundary. 
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Figure 5.- Concretions of calcareous sandstone and lim estone on Bazette silty clay loam, 5 to 20 percent slopes. 

B22t-35 to 44 inches. distinctly and coarsely mottled, gray
ish-l!rOIYIl (10YR ;;/ 2), g-ra~' (10YR 5/ 1), and yellow
ish-brown (10YR ii/ G) ('Iay: common. prominent, yel
low ish-red (5YR 5/ 6) mottles; weak. '·"arse. I,locky 
structure; extremel.,· h:1nl, \'cr~' firm, "ery stil'k;> and 
\'ery plastic; cla~- films 011 Iled faces: few fin(' root::;; 
fp,v fine iron concretions; few siliceous pebbles up 
to 1/1 inch in diameter; neutral; diffu,c. smooth 
boundar;>. 

B23t 44 to 5-1 inches. Iig-ht brownish-gray (10YR 6/ 2) cla~· . 
grayish brown (10YR 5/ :!) mOist; many. coarse, dis
tinct mottles of brownish .'·ello,," (10YR G/ 6) and 
olive yellow (2.5Y 6/6) ; weak, "":lrse, blocky struc
ture; extremel;> hard, \,ery firm, \'ery sl icky and very 
plastic; clay films on ped faces; few fine roots; few 
medium iron cOllcretions : s li ghtly add: diffuse. 
smooth boundary. 

B3lt-54 to G5 inches, mottled, light bro' .... nish-gray (2.o,y 6/2) 
and I,ale-olive (5Y 6/ 3) clay: weak, hlll .. ky structure: 
extremely hard, very firm, \' ery sticky and ,'er;> plas
t'ic: clay films on ped faces; fell' fine roots; few sili
ceous pebl,les % inch in diameter; med ium iron con
c retions; s li ghtl~' acid: diffuse. smooth l!oundary. 

B32t-G5 to 00 inches, light brOll'ni sh-,!!Tay (:!.;;Y 6/ :!) da." 
grayish brown (2.5Y 5/:!) moist: few, tine, faint. light
gray and light o!i" e-LJro\\'n mottles: weak. coarse. 
hlocky structure : extremely hard . \'ery firm. \'ery 
sl icky anel "err plastic: felY cla.,- films on ]If'd faces: 
few iron concretions as much as ',I inch in diameter : 
few calciulll cn rllonal'e concretions as lIlllt'h as % inch 
in dinllleter : moderatcl~' alkaline. 

The .\. horizon ranges from 5 to 12 inches in t.hickness. It is 
g ray, brown, or ,er;> dark grayish brown. Reaction i" neutral 
to medi UIlI acid. 

The ill h orizon ranges f rom 5 to 10 inches in thickness. It is 
mainly dark grayish brown to brown. 

The B2t horizon is a mixture of colors in shades of gray, red. 
yellow, oli Ye, and brown, Reaction is strongly acid to neutral. 

Bonham loam, 1 to:3 percent slopes (BmB). This is the 
only Bonham soil ma pped in the county. It is gently slop
iJ1g and is on uplands. The areas are incgular and fwerage 
about:;o acres in size. 

Included with this soil in mapping :Ire areas of Crockett 
and Wi lsoll ;.;oi ls. These included soils make up about 10 
pl'rcrnt of any mapped area . 

Abollt GO percent of the acreage of this soill is in pasLun', 
and the rest is culti ntted. Much of the acreage now in pas
ture was formerly culti\'atec1. Capahility unit IIe-5: pas
ture and hay group TG; Loam range site. 

Bunyan Series, Calcareous Variant 

These variants from the normal Buny:m soils are well 
drained and are calcareous. Thesn soils fOl11led in mixed 
loa,m}' allll\·ium on flood plains. The soi l surface is sli ,!!'htly 
conl'ex. These soils arc subject to flooding once ill ::! to 10 
yr<trs. but the floods a,l'I~ of short dlll'at.ion. The <tn'as are 
at. sl ightly higher ele\'ation th:1ll the rest of the flood 
plain and arc nat.lIral )evees adjacent to the channel or 
a.t the outer pa,rt of the flood plain . The soils have high 
availahle water capacity. They aI'(' moderately ppl1neable. 

In a, represpntative profile (fig'. 6) t.he surface hycr is 
ealcareous, ,!.!Ta,yish-brown loam about 7 inches thick. 
Below the surface layer is light brownish-gray, stratified 
fine sandy loam, sandy clay loam, clay loam, or silty clay 
loam to a, depth of about 65 inches. 
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Figure G.-Profile of Bunyan loam, calcareous variant. 

Representati,-e profile of Bunyan loam, calcareous vari
ant (150 feet west of Rush Crepk, 0.15 mile north of a 
county road, and 1.45 miles southwest of Corbet) : 
A~ to 7 inches, grayish-brown (2.5Y 5/2 ) loam, dark gray

i~h brown (2.5Y 4/ 2) moist; moderate, fine, subangular 
blocky structure; hard, friable; few fine roots; cal
careous; moderately alkaline; clear, smooth boundary. 

01-7 to 20 inches, light brownish-gray (2.5Y 6/ 2) loam, dark 
grayish brown (2.5Y 4/2 ) moist; massive; slightly 
hard, very friable; few fine roots; calcareous; mod
erately alkaline; clear, smootb boundary. 

02-20 to 65 inches, light brownish-gray (2.iiY 6/ 2) clay loam 
or silty clay loam, dark grayish brown (2.5Y 4/ :2) 
moist; stratified, with bedding planes; hard, friable, 
sticky and plastic; calcareous; moderately alkaline. 

The A horizon ranges from 4 to 26 inches in thickness. It is 
light brownish gray, grayish brown, dark grayish browIl, light 

olive brown, or light yellowish brown. The texture is fine sandy 
loam, silty clay loam, or loam. Structure is subangular blocky 
to granular. 

The 0 horizon ranges in color from light gray, light brown
ish gray, grayish brown, light olive brown, to light yellowish 
brown. Its texture is fine sandy loam, sandy clay loam, clay 
loam, or silty clay loam, and in some places clay or loamy fine 
sand. 

Bunyan loam, calcareous variant (Bn). ~his is the 
only variant from the normal Bunyan series mapped in the 
county. It occupies areas on flood plains along creeks. 
These areas generally are long and irregular in shape and 
average 50 acres in size. 

Included with this soil in mapping are areas of Gowen, 
Pursley, and Trinity soils. These included soils make up 
about 12 percent of any mapped area. 

About 65 percent of the acreage of this soil is in cropland 
and 35 percent is in pasture. Capability unit 1-2; pasture 
and hay group 2A; Bottomland range site. 

Burleson Series 
The Burleson series consists of deep, moderately well 

drained, clayey s.oils. These soils are nearly level to gently 
sloping and occupy broad upland areas. The soil surface 
is mainly plane to convex, but in some areas it is slightly 
cone aye. Slopes range up to 3 percent. Burleson soils have 
high ayailable water capacity. They are very slowly per
meable, except when the soil is dry and cracked. In places 
a crust forms on the surface after heavy rains. 

In a representative profile the surface layer is very dark 
gray to dark gray, very firm clay about 45 inches thick. 
The underlying material to a depth of about 63 inches is 
gray, very firm clay that has yellowish-brown mottles. 

Representatiye profile of Burleson clay, 0 to 1 percent 
slopes (100 feet southwest of right-of-way along Farm 
Road 1393, which is 2 miles southeast of mtersection of 
Farm Road 1393 and State Highway 31 and 1.85 miles east 
of Powell) : 
A~ to 8 inches, very dark gray (10YR 3/1) clay, black 

(10YR 2/1) moist; weak, fine, subangular blocky 
structure; extremely hard, very fil'lll, very sticky and 
very plastic; few fine roots; distinct plowpan com
pacted by tillage at the lower boundary; mildly alka
line; abrupt, smooth boundary. 

All-8 to 30 ilH"hes, very dark gray (10YR 3/1) clay, black 
(lOYR 2/ 1) mOist; weak, coarse, blocky structure; 
extremely hard, very firm, very sticky and very plas
tic; few fine roots; few indistinct pressure faces; few 
very fine iron concretions; mildly alkalhie; diffuse, 
smooth boundary. 

A12-30 to -I" inches, dark·gray (10YR 4/1) clay, very dark 
gray (lOYR 3/ 1) moist; weak, coarse, blocky struc
tlu'e; extremely hard, very firm, very sticky and very 
plastic; fp\y masses of soft lime; few fine iron concre
tions; few intersecting slickensides and parallelepip
eds ; mildly alkaline; diffuse, wa vy boundary. 

AO '15 to 63 inches, gray (10YR 5/1) clay, dark gray (10YR 
4/ 1) moist; few, fine, faint, yellowish-brown mottles; 
weak, coarse, blocky structure to massive; extremely 
hard, vpry firm, very sticky and very plastic; few 
masses of soft lime; few fine iron concretions; few 
intersecting slickensides; mildly alkaline. 

The A horizon is very dark gray, dark gray, or black. It 
ranges from medium acid to moderately alkaline in reaction. 

The AO horizon ranges from 8 to 34 inches in thickness. 
It is gray, dark gray, very dark gray, very dark grayish brown, 
or grayish brown and has mottles of brown, yellow, yellowish 
hrown, and light olive brown to olive. Reaction ranges from 
neutral to moderately alkaline. 
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The C horiZ'On, generally below a depth of about 63 inches, 
is mottled in shades of gray, yel'low, brown, and olive. Reaction 
is mildly alkaline to moderately alkaline. 

Burles.on clay, 0 to 1 percent slopes (BuA). Some 
areas of this nearly level soil are on 'broad uplands or on 
narrow ridgetops. Others are in slightly depressed areas 
where water stands for a short time. The areas generally 
are irregular in shape, hut in places they are oval to 
oblong. They average 120 acres in size. 

This soil has the profile described as representative of 
the series. Included in mapping are small areas of Okema:h, 
Houston Black, and 'Wilson soils. These included soils 
make up about 12 percent of any mapped area. 

About 65 percent of the acreage of this soil is cultivated. 
and the rest is in pasture. Capability unit II w-2; pasture 
and hay group 7 A; Grruy land range site. 

Burleson clay, 1 to 3 percent slopes (BuB). The areas 
of this gently sloping upland soil are irregular in shape. 
They average 40 acres in size. 

The uppermost 20 inches of this soil is nry dark gray, 
very firm clay. The next layer, to a depth of about 50 
inches, is dark-gray, very firm clay. The underlying ma
terial to a depth of about 65 inches is mottled, dark grayish
brown, olive-yellow, and light olive-brown, very firm clay. 

Included with this soil in mapping are small areas of 
Heiden, Houston BlarIe and Wilson soils. These in
cluded soils make up 3Jbout 12 percent of any mapped area. 

About 30 percent of the acreage of this soil is cultiYated, 
and the rest is in pasture. The hazard of erosion is mod
erate. Capability unit IIIe-2; pasture and hay group 7.A; 
Grayland range site. 

Chickasha Series 
The Chickasha series consists of deep, "'ell-drained 

upland soils. The soil surface is convex and plane. Slopes 
are predominantly 5 to 7 percent, but in places they are 
as much as 10 percent. Chickasha soils have high available 
",'ater capacity. They are moderately permeable. 

In a representative pl'ofile (fig. 7) the surface layer is 
very dark grayish-brown fine sandy loam about 8 inches 
thick. The next layer in sequence from the top is: 16 inches 
of sandy clay loam that is brown in the upper part and 
yellowish brown in the lower part; and 21 inches of a 
loam that is pale brown in the upper part and light gray 
in the lower part. Below is weakly cemented sandstone of 
friable loam that is light gray. It extends to 88 inches. 

Representati ve profile of Chickasha fine sandy loam, 
3 to 8 percent slopes (50 feet north of roadbank on Farm 
Road 2930, which is east of Grange Hall Cemetery, 1.3 
miles northwest of the intersections of Farm Road 2930, 
and Farm Road 1126 in the Cryer Creek community) : 

A1-O to 8 inches, very dark grayish-brown (10YR 3/2) fine 
sandy loam, very dark brown (10YR 2/2) moist; 
weak, medium, granular structure; slightly hard, very 
friable; few fine roots; slightly acid; clear, smooth 
boundary. 

B2lt-8 to 12 inches, brown (10YR 4/ 3) sandy clay loam, dark 
brown (10YR 3/ 3) moist; many, medium, faint, yel
lowish-brown mottles and few, fine, distinct, red mot
tles; moderate, coarse, prismatic structure; very hard, 
firm, sticky and plastic; few fine roots; clay films on 
ped faces; mediulll acid; clear, smooth houndary. 

B22t-12 to 24 inches, yellowish-lJrown (lOYR 5/4) sandy clay 
loam, dark yellowish brown (10YR 4/4) moist; mod-

Figure 7.-Profile of Chickasha fine sandy loam, 3 to 8 percent 
slopes. 

erate, coarse, prismatic structure; hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
few clay films on ped faces; strongly acid; gradual, 
smooth boundary. 

B23t-24 to 38 inches, pale-brown (lOYR 6/ 3) loam, olive 
brown (2.5Y 4/4) moist; weak, coarse, blocky struc
ture; hard, friable, slightly sticky and slightly plas
tic; few fine roots; strongly acid; gradual, smooth 
boundary. 

B3-38 to 45 inches, light-gray (10YR 7/2) loam, light brown
ish gray (lOYR 6/ 2) moist; massive; hard, friable; 
few fine roots; medium acid; gradual, wavy boundary. 

R-45 to 88 inches, light-gray (lOYR 7/2) weakly cemented 
sandstone of loam texture, light brownish gray (10YR 
6/ 2) moist; COIllDlon, medium. distinct mottles of 
brownish yellow and light yellowish lJrown ; massive; 
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hard, friable; few strongly cemented sandstone con
cretions; few fine calcium carbonate concretions and 
masses of soft lime; slightly acid in upper part and 
neutral in lower part 

The A horizon ranges from 7 to 18 inches in thickness. It is 
dark grayish brown, very dark gray, grayish brown, very dark 
grayish brown, dark brown, or brown. In places a part of the 
original A horizon has been lost through erosion, and this 
horizon is only 3 to 6 inches thick. The material presenHy in 
the A horizon is mixed with material formerly in the Bt hori
zon. It is yellowish brown, olive yellow, light yellowish brown, 
light olive brown, olive brown, grayish brown, or brown. The 
texture is fine sandy loam or sandy clay loam. 

The B2t horizon ranges from 6 to 30 inches in thickness. It 
is brown. yellowish brown. pale brown. light brownish gray. 
dark grayish brown. light olive brown, or olive yellow and has 
mottles of red. brown. yellowish red, and reddish yellow. 
Texture ranges from loam to sandy clay loam. 

The B3 horizon ranges from 6 to 32 inches in thickness. It is 
pale brown. light gray. light brownish gray. brownish yellow. 
or olive yellow and has mottles of reddish yellow. yellowish 
,ed. yellow, and light yellowish brown. Reaction is strongly 
acid to medium acid. 

The R layer is light brownish gray. light gray. or olive yellow 
to yellow. It has mottles of reddish yellow. light yellowish 
brown. and hrownish yellow. Depth to the R layer is 40 to 
60 inches. 

Chickasha fine sandy loam, 3 to 8 percent slopes 
(ChD). This gently sloping to sloping soil is on the sides of 
drainageways. They are irregular in shape and average 
41: •• 
. ,J acres In SIze. 

This soil has the profile described as representative of 
the series. Included in mapping are areas of Crockett and 
Lamar soils. Also included are some eroded spots. These 
included soils make up about 12 percent of any mapped 
unit. 

This soil is used for pasture and as range. The hazard of 
erosion is moderate to severe. Capability unit IVe-3; pas
ture and hay group 8C; Loam range site. 

Chickasha soils, 5 to 10 percent slopes, eroded 
(CkD2). These sloping to strongly sloping soils are in 
upland areas adjoining major streams. The areas are on 
t.he steeper parts of the landscape between uplands and 
bottom lands. The areas are irregular in shape and aver
age 25 acres in size. 

The surface layer typically is dark grayish-brown fine 
sandy loam or sandy clay loam about 4 inches thick. The 
next layer is brown sandy clay loam to a depth of about 
20 inches. Below, to a depth of about 43 inches, is pale
brown loam. The underlying material, light-gray loam 
that has stratified layers of weakly cemented sandstone, 
extends to a depth of about 80 inches. 

Incl\ldl'd with these soils in mapping are areas of 
Crockett, Ferris, and Lamar soils. These included soils 
make up about 1-1 percent of any mapped area. 

These Chickasha soils are used mainly as range. The 
hazard of erosion is severe. Capability Unit Vle-2; pas
ture and hay group 8C; Loam range site. 

Crockett Series 
The Crockett series consists of deep, moderately well 

drained soils. The soil surface is convex to plane. Slopes 
are predominately 1 to 3 percent, but they are as much as 
8 percent in places. Permeability is very slow, and avail
abll' water capacity is high. 

In a representative profill' the surface layPr is brown 
fine sandy loam about 7 inches thick. The next layer is 

very firm clay to a depth of about 68 inches. It is mottled 
red, yellowish red, dark yellowish brown, light olive brown, 
dark grayish brown, and very dark grayish brown in the 
upper part. The lower part is mottled in shades of brown, 
gray, olive. and red. The underlying material is mottled 
in shades of gray, olive, brown, and yellow. It is clay loam 
in the upper part and grades to shaly cla:y and sandy clay 
loam. It extends to a depth of about 108 lIlches. 

Representative profile of Crockett fine sandy loam, 1 to 3 
percent slopes (220 feet northeast of a county road, at a 
point 0.4 mile east, 1.55 miles southeast, and 0.3 mile 
southwest of the intersection of U.S. Highway 287 and 
Farm Road 637 -at Eureka) : 

Ap--O to 7 inches. brown (10YR 5/3) fine sandy loam, dark 
brown (10YR 3/3) moist; weak. fine, granular struc
ture; slightly hard. very friable; few fine roots; few 
medium and coarse quartz pebbles as much as %, inch 
in length; medium acid; abrupt. wavy boundary. 

B2lt-7 to 27 inches, mottled. red (2.5YR 4/6). yellow
ish-red (5YR -!f6). dark yellowish-brown (10YR 4/4). 
and light olive-brown (25Y 5/±) clay; weak, medium. 
blocky structure; extremely hard. very firm. very 
sticky and very plastic; few roots; few medium quartz 
pebbles; few medium iron concretions; few prominent 
pressure faces and clay films; medinm acid; gradual, 
smooth boundary. 

B22t-27 to 45 inches. dark grayish-brown (10YR 4/2) clay. 
very dark grayish brown (10YR 3/2) moist; few. fine, 
distinct mottles of red an'<l dark reddish brown; weak • 
medium. blocky structure; extremely hard. very firm. 
very sticky and very plastic; few fine roots; few medi
um quartz pebbles; few fine and medium iron con
cretions; several prominent pressure faces and clay 
films; few calcium carbonate concretions starting at 
a depth of 40 inches; moderately alkaline; gradual. 
smooth boundary. 

B3 45 to 68 inches. mottle'<l. brown (10YR 4/3). pale-brown 
(10YR 6/3). light-gray (10YR 6/1). light yellowish
brown (10YR 6/4). light olive-brown (2.5Y 5/4). and 
red (2.5YR 4/6) clay; weak. coarse. blocky structure 
to massive; extremely hard. very firm. very sticky and 
ver.,· plastic when wet; few calcium carbonate concre
tions and a few masses of powdery lime; few fine and 
medium iron concretions; few patchy clay films; cal
careous; moderately alkaline; diffuse, wavy boundary. 

CI-68 to 92 inches. mottled. light-gray (10YR 6/1), olive-gray 
(5Y 4/2). olive (5Y 5/4). and brownish-yellow (10YR 

6/6) clay loam; massive; hard, friable. sticky and 
plastic; few fine. soft iron concretions; few calcium 
carbonate concretions; stratified layers of shal, clay 
and sandy clay; calcareous; moderate alkaline; clear, 
wavy boundary. 

C2ca-92 to 100 inches. olive (5Y 5/3) shaly clay. same color as 
above moist; many. coarse. light olive-brown mottles; 
massive; very hard. firm. sticky and plastic; about 
20 percent. by volume. soft masses of lime; calcareous; 
moderately alkaline; clear. wavy boundary. 

C3 100 to 108 inches. light yellowish-brown (2.5Y 6/4) sandy 
clav loam. light olive brown (2.5Y 5/4) moist; few. 
fine, faint. light-gray and olive-gray mottles; massive; 
hard, friable, sticky and plastic; about 10 percent, by 
volume. masses of soft lime; calcareous; moderately 
alkaline. 

The A horizon ranges from 3 to 15 inc'hes in thickmess. It 
is brown. gray. very dark grayish brown, yellowish brown, dark 
grayish brown. or lig-ht yellowiSh brown. The texture ranges 
&om fine sandy loam to loam. neaction is slightly acid to 
strongly acid. 

The B2t horizon is mottled in S'hades of gray. red. yel1ow. 
olive. and brown. Its texture is clay. silty clay. or sandy clay. 
Reaction is medium acid. to moderately alkaline. 

The C horizon is mottled in shades of white. gray. brown. 
yellow, Olive. and red. Its texture ranges from loam to clay. 
shaly silty clay, or clayey shale. Reaction is slightly acid to 
moderately alkaline. 
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Crockett fine sandy loam, 0 to 1 percent slopes (CrA).-
11he areas of this nearly level soil are on broad uplands 
or on narrow ridgetops throughout the county. The areas 
are irregular in shape and average aibout 60 acres in size. 

The surface layer of this soil is brown fine sandy loam 
about 6 iMhes thICk. The next layer, to a depth of 8;oout 68 
inches, is very firm clay. The upper part is mottled in 
shades of red, dark yellowish brown, and olive brown. 
The lower part is mdttled in shades of red, light olive 
brown, and gray. The underlying material is mottled 
white, gray, yellowish..lbrown, and olive-yellow, firm clay. 
It extends to a depth of about 100 inches. 

Included with this soil in mapping are areas of Okemah 
and Wilson soils. These included soils make up about 15 
percent of any mapped area. 

About 90 percent of 'the acreage of this soil is in pasture 
or range, and the rest is cultivated. A large part of the 
acreage now in pasture or range formerly was cultivated. 
Capa;bility unit Ills-I; pasture and hay group 8A; Gray-
land range site. . 

Crockett fine sandy loam, 1 to 3 percent slopes (CrB).
This gently sloping soil occupies broad areas on uplands. 
The areas are irregular in shape and average 65 acres in 
size. This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are spots of Axtell, 
Bonham, and Wilson soils. These included soils make up 
about 15 percent of any mapped area. 

This Crockett soil IS used mainly for pasture; 1?art of 
the acreage is cultivated. Most of the acreage now III pas
ture formerly was cultivated. The hazard of erosion is 
moderate. Capability unit IIIe-1; pasture and hay group 
SA; Grayland range site. 

Crockett fine sandy loam, 3 to 5 percent slopes (CrC).
Some areas of this gently sloping upland soil are on the 
steeper slopes near bottom lands and in sloping areas on 
each side of drainageways. The areas follow the approxi
mate contour of the land. They are irregular in shape and 
average about 25 acres in size. 

The surface layer is dark grayish-brown fine sandy loam 
about 9 inches thick. The next layer is mottled reddish
brown, brown, and light olive-brown, yery firm clay in the 
upper part and mottled light yellowish-brown and brown
ish-yellow, firm silty clay in the lower part. It is about 31 
inches thick. The underlying material is shaly silty clay 
that is mottled in shades of brown, yellow, and gray. It 
extends to a depth of about 100 inches. 

Included with this soil in mapping are areas of Axtell, 
Heiden, and Wilson soils. Also included are some eroded 
spots. These included soils make up about 12 percent of 
any mapped area. 

This Crockett soil is used mainly for pasture; a small 
acreage is cultivated. Part of the acreage now in pasture 
formerly was cultivated. The hazard of erosion is severe. 
Capability unit IVe-1; pasture and hay group 8A; Gray
land range site. 

Crockett fine sandy loam, 5 to 8 percent slopes (CrD).
This sloping upland soil occupies steeper slopes between 
ge:ntly sloping areas of higher lying Crockett or Wilson 
soIls and sloping areas on each side of drainageways. The 
areas are irregular in shape, generally follow the contour 
of the land, and average about 25 acres in size. 

The surface layer is brown fine sandy loam about 6 
inches thick. The next layer, mottled in shades of brown 
and red, is very firm clay in the upper part. The lower part, 
mottled in shades of brown, gray, and yellow, is firm 
silty clay. It is about 42 inches in thickness. The underly
ing material, to a depth of about 100 inches, is loam that 
is mottled in shades of brown, yellow, and white. 

Included with this soil in mapping are spots of Axtell, 
Ellis, and Heiden soils. These included soils make up 
about 15 percent of any mapped area. 

Most of the acreage of this soil is in pasture; some 
of the acreage formerly was cultivated, The hazard of 
erosion is sev'Cre. Tlus soil is unsuitable for cultivation. 
Capability unit VIe-I; pasture and hay group 8B; Gray
land range site. 

Crockett soils, 2 to 5 percent slopes, eroded (CtC2).
These gently sloping upland soils mainly occupy the steep
er part of the landscape between gently sloping uplands 
and natural drainage ways. The areas generally follow the 
contour of the land and average 20 acres in size. 

The surface layer is brown fine sandy loam or loam and 
is about 4 inches thick. The next layer is mottled, brown 
and reddish-brown, very firm clay in the upper part and 
~des to mottled, gray, brown, and yellow, very finn clay 
m the lower part. It is about 56 inches thick. The underly
ing material is light olive-gray clay that has mottles ill 
shades of yellowish brown and olive yellow. It extends 
to a depth of about 100 inches. 

Included with these soils in mapping are areas of Heiden 
and Wilson soils. These included soils make up about 14 
percent of any mapped area. 

Most of the acreage was formerly cultivated
1 

but large 
acreages are now in pasture. The soils have been dam
aged by sheet and gully erosion. The gullies are V-shaped, 
short, broad, and shallow. Capability unit IVe-5; pasture 
and hay group 8A; Grayland range site. 

Crockett soils, 2 to 8 percent slopes, severely eroded 
(CtD3). These gently sloping to sloping soils are on the 
steeper part of the landscape and on the sides of drainage
ways. The areas are irregular in shape, generally follow 
the contour of the land, and average 15 acres in size. 

The surface layer typically is brown fine sandy loam 
or loam about 3 inches thick. The next layer is mottled, 
brown, dark grayish-brown, and reddish-brown, very firm 
clay in the upper part. It grades to mottled, light olive
brown, yellow, and gray, firm clay in the lower part. It is 
about 42 inches thick. The underlying material is very 
firm clayey shale that is mottled in shades of brown and 
gray. It extends to a depth of about 100 inches. 

Included with these soils in mapping al'p areas of Ellis 
and Ferris soils. These included soils make up about 12 
percent of any mapped area, 

These soils are in pasture. They are severely eroded. 
Shallow V-shaped gullies, 5 to 30 feet wide, cut into much 
of the areas. Areas between gullies range from 30 to 100 
feet in width. Capability unit VIe-I; pasture and hay 
group 7I; Grayland range site. 

Dougherty Series 

The Dougherty series consists of deep, well-drained soils. 
These soils are nearly level to gently sloping and occupy 
sHghtly undulating uplands. The soil surface is slightly 
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convex (LnG plane. :-;lopes I'ange from 0 to 3 percent. In
tm'nal drainage is medium, permealJility is moderate, and 
available \yu,tt'r c:tpacity is low. 

III a represl'lltati ve profile the ~1\da('(' layer is loamy 
fhw salld about 24 inches thick. It is pak brown in the 
ILpper part and light yellowish bl"Own in the lower part. 
The next layel', to a deptli 01' about 7:2 in!'\l('s. is yellowish
red sHndy day loam. The underlying' matt'rial to a depth 
of about 100 i ndll's is reddish-yellow sandy cIa y loam. 

Hl'presenbti v(' profile of Dougherty loamy finl' sand, 
() to 3 percent slopes (wrst or ('OlUlty road, 811 reet rrom 
fCIl(:e, (U mile north of Findl School, 1.5 mill's east, and 
~.iJiJ miles lIorth 01' Farlll Hoad 1129 from its junction with 
Farm Road lGO;; nOl'theast of Chatfidd) : 

."-1-0 to !) indll'S, Imle-ur<Jwn (10YR 6j:q loamy fill" sand, 
brown (10YR 4/3) moist; weak, fill!'. granular stl"llC
tUl"(' to sing-i<~ grain; soft, loose: many roots: slightly 
ad (I ; ('\ear, ,va vy boundary. 

A2-D to :!·l indH's, light yellowish-brmvn (10YR 6/4) loamy 
fine saIH1, brown (7.:lYR 4/4) moist: single grain; 
soft, loose; few roots; few very fine iron concretions; 
slightly ncW: ckar. smooth boundary. 

B:!lt-2·l to 38 in('hes, ydlowish-rl'd (5YR 5/8) "andy day 
loam, darkl'r ~'('Ilowish red (GYR 4/6) moist; mod
erate, coarse. prismat ic "tructur(' hrealdne: to weak. 
llIeCliUlll subangular blo('ky; cl:iy films on ped faces; 
very ha ('(I, firm: few very fine iron ('oncretions; 
slightly add; gradual, smooth boundary. 

H22t-~." to !'it; inches, yellowiHh-red (:lYR 5/6) ~andy clay 
loam, da rker yellowish red (5YR 4/6) moist; weak. 
coar~l'. prismatic st rudure breaking to weak, coarse, 
sllbang"ular hlocky : clay films on ped faces nnd bridg
ing sand gI"ains: very hard, firm; few, very fine, ~oft 
iroll concretions: Slightly acid; gradual, wavy bound
ary. 

B:l·-G8 to 7:! inches, ypllowi~h-red (:iYR 5/6) ~andy clay loam. 
da rker y!'llowish red (;".YR ·1/6) moist; weak, coarsp, 
~uhanglliar bl, Icky stru(ture; very h:lnl, firm; few, 
Vl~ry fine, soft iron concretions; medium acid: diffusp, 
,vavy boundary. 

('1-72 to 100 inche". reddish-yellow (7.5YR (J/6) sandy clay 
loam, strong" hrown (7.:lYR .i/6) llloi~t: mnssiYe: hard. 
I"riahlp; "Jig-htly stratified; [pw. very fine, ~oft iron 
cOllcretions; strongly add; gradual, wavy boundnry. 

():!-100 to 124 inches, reddish-yellmv (GYR G/6) loamy fine 
sand. y('llowi~h r('d (:lYR :1/6) llloist; massive: 
~Iightly hard. very friable, ~lightly sticky and 
sli.~hlly plasti!'; fpw 1.0 ('Olllmon fine siliceous pebbles: 
f('w vcry line spots 0 r soft. iron coneretions: verv 

• 
strongly acid. 

Thl' A horizon ranges from 20 to 36 inches in thickness. The Al 
h(\rizoll is pale brown. browlI, or brownish y('llm,·. '.Ph(· ,,\2 horizon 
is light. hrowll, "ery pal(' brown. pale hrown. or lig-ht yellOWish 
hl'Own. The H:..:t horizon i~ 3·l to :;0 inchps in thickn(~~s. It b red
(lish yellow. y('llowish red. browl1, or strollg bro,Yn. The B3 horizon 
i.~ Ii to :!:: inch!'s in thil'kll!'s~. It i~ yellowish red to reddish yel
low. 'rhe C horizon is loamy tin(' sand. fine sandy loam, or sandy 
('la v loam . • 

Dougherty loamy fine sand, 0 to 3 percent slopes 
(DaB). This i" thC' only Dongherty soil mapped in thr 
COllllty. Thi" nearly level to gently sloping soil is on up
lands. The areas are irregnlarly shaped and aH'rnge Hi) 

• • acres III size. 
II.lClnded with this soil in mapping are areas of Konawa, 

Pablo, and Tuckerman soils. Till'se included soils make lip 
about 10 pl~l'CI'.nt or any mapped area. 

X r:1 1'1y all tlw aen'age 0 f this soil is in pasture. All the 
al'l'l'a!!e is eleared: and 1110";t. of it. forml'rlv "'as cllltivatC'd. 
CapabilJty unit IIs-3; pastnt'(' and hay iroup 9A; Sandy 
range Sltl'. 

Ellis Series 
The Ellis series consists of moderately dC'ep, clayey soils 

on uplands. The soil surfa('e is convex to plane. Slopes are 
(·omplex. They are predominantly 5 to 10 percent but range 
from about 3 to 12 percent. The soils have low available 
water capacity. 

In a representative profile (fig. 8) the soil is clay to n, 
depth of about 30 inches. The upper part is grayish brown. 
The lower part is gray, oli\'e, 01' brown and is mottled in 
shades of gray, olive, yellow, 01' brO\Yll. The underlying 
material, to a depth of 36 inches, is mottled shaly clay that 
grades to shale. 

Repl'esentatiYe profile of Ellis clay, 3 to 12 percent 
~lopes (+.~.") miles northwest of Kerens on Farm Road 636 
to Bazette, and :.!.2 miles nortlwast on county road) : 

A-O to 4 inc'hes, grayish-brown (2.5Y 5/:2) clay, dark grayish 
brown (2.:lY 4/2) moist; hard surface cnl~t about 
% inch thick; moderate, medinm, su\)angular and 
angular blocky structure: extremely hard, yery firm, 
stieky and plastic; few fine roots; neutral; gradual, 
smooth boundan·. • 

Bl-4 to 13 inches, olive (GY 5/3) clay, darker olive (GY 4/3) 
m' list; modem te, medium, subangular and nngular 
blocky structure; extremely hard, n'ry firm, stkky and 
pins tic ; few roots; few fine and medium, strongly 
cemented. calcium carbonate concretions; neutral; 
grndual. smooth boun(lary. 

B2-1:~ to :23 inchl's, distinctly and coarsely mottled, olive-yel
low (2.5Y il/G) nnd gray (10YR 5/1) clay; weak, 
coarse, subangular hVwky structure that breaks to 
moderate, fille, angular blocky; (>xtremely hard, very 
firm, sticky and plastic; few fine roots; few small 
sli<:kenside~ : few strollgly cemented cnlciUlll carbonate 
concretions; mildly alkaline; gradual, smooth 
boundary. 

B3-:2:{ 10 30 inches, gray (X 6/0) clay, d'arkPr gray (N G/O) 
when moi"t, few, medium, distinct mottles of brownish 
yellow; weak, medium and fine, subangular and an
g11lar bl'll'ky structure; exlremely hard, very firm, 
sticky and plastic; few small sli('kl'nsides; fe,,·. fine, 
strongly cemented, calcium carbonate concretions; 
mildly alkaline: .~ra(lual, smooth bound'Ury. 

C-30 to 3G inches, dhtini"lly ,lIld coarsely mottlecl, light olive
gray (5Y 6/2) and yellow (5Y 7/G) shaly day; mas
siYe but natural eieavage of ~hale is coarse, anguar 
blo('ky; extremely hard, very firm, sticky and plastic; 
few fine roots; mildly alkaline; clear, irregular bound
ary. 

R-36 to 66 in('hes, gray (6/0) shale; dist inct, yellow mottles; 
massive, rock structure; extremely hard, very firm; 
few fint' roots in crevicl'~ ; mildly alkaline. 

'.1'he A horizon ranges from 2 to 10 inches in thidmess. It is 
.~rayish brown. clark grayish brown, yellowish brown, or light 
oli"e brown. Structure is blocky to granular. 

The B1 and B:! h, ,lizons combined nlllge fl'Om 6 to 29 inches 
in thi(·kness. They are Ib':'ht olive bro,Yn, yellow. gray, dark 
~rayish brown, olive yellO\y to olb'e, and they have few to 
common mottles in these ('0101':-:. The B3 horizon ranges from 
.. to 14 inches in.1 hickn(~s~. It is gray, light olive hrown to oliv!' 
yellow, and has few to common. distinct mottles. '1'he C horizon 
rangps from 4 to 16 inch('~ in thickness. It is mottled in shades 
of gTay. yellow. brown, and olb·e. 

'['he R layer is unwpathered "hale, which C,1Il be dug with a 
spade. It is mottled in sll:ldes of gray. yellow, brown, and olive 
when dry. Indura ted iro!j sl'hernidal concretions 4 to 12 inch('.~ 
in diameter are common. 

Ellis clay, 3 to 12 percent slopes (EIE). This is the only 
Ellis soil mapped in thl' county. The areas of this gentl)r 
sloping to ,.;t.rongly slopin:.r upland ~oil an' irregular in 
shape and generally follow the (:ontour or the land. They 
a ,-erage ahout .!tJ acres in size. 
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Included with this soil in mapping arc areas of 13nzcttc, 
13uI'\e:-;on, ('rockcl t. FCl'ris, and lIeidl'll so ils, Tiles!' in 
cludcd so ils make lip auo ll t 1~ pl'l'l'cnt of any mappcd 
area , 

This Ellis soil is used for pastul'l' or as range. It is Ull

suitabl c for l'.ultinltioll b('!.':lu::,c of stcep slopt's and hazard 
of crosion. Capability unit VI('- 1 ; pasturl' and hay group 
713; ~haly Ha nll a ncl raJI!.!.·e site. 

Engle Series 
The Engle serics ('onsists of moderately deep, well

draincd. calcan'olls, 10alilY so il s ol'c r \yea kly l'onsoliclatecl 
cal('al'eous sallc1stolH', The so il surfaces arc COll\'CX and 
plane. S lopes :11'1' [ll'cclOiliinatcly ~ to , ~ percent, l)lIt tlwy 
range from 1 to 5 pl·n'(·nt. Engle soil s have l0\V H\'ailalJle 
water ca pac it)'. Int!'l'lla 1 dra i nag!' is Ill Cdilllll n nd per
meability is moderate. 

In a )'epl'esentatil'e profil e (fig. 9) the sudae(: layer is 
very dark grayish-brown clay loalll auont. 1~ inciles thid,. 
Thc next layer, about Hi incill's thi ck, al so is ("lay loam. 
It is grayish brown in the upper part and pale ye llo\\' 
in the lowcr part. The lIndt'l'lying material to a depth 
of :12 indies is a pale-yellow, wen Idy cemented. ('n Icarcons 
sandstonc. 

RCpl'eSl'lltati\'(' ]lrofil l' of ElIgJ<. clay loam , 1 to [) per
ccnt slopes (: ~ 50 f ect nOl'tll\\'l'st of fencc along Farm Road 
139+. alll1 ·1.9r, milcs sout.hll'cst of interscct.ioll of Farm 
Road 13!)-l and S tatc I-Iiglmny 14 at Richland) : 

.\1--0 to 12 inche", \'er~' dark g rayish -brown (10Yll 3/ :2 ) 
cla,\' loam, very dark brown (10YR 2/2) mOist; mod
e rate, medium. /-:ranular ~ tructure ; very hard , lirm, 
~ticky and plastic; f('w fin e roots; many \\'orm casts ; 
cakareous; moderately alkaline; gradual, smooth 
boundary . 

B2- 12 t o :!2 in"h('~, ~r:lyi sh-hrown (10Yll :;;2) clay loam , 
dark grayish bro\\'II (10YR 4/2) moist; moderate, 
medium and coarse, g ranular structure: hard, fri
ablP, "tiek." and pla"t iC; few roots : man~' worm ca "ts 
of d:1I'ke r mate rial from auoye and of 1lI01'e ~'e ll ow 
soils from uelow; few, \"ea kly cemen ted, pa le-olive 
151: 6/ 3), (·akareon". sandsto ne fragments; C:I ICll n' 
ous ; modera tel~' alka line ; g radual. wavy bonndary. 

H3ca - :!:! to 2.'-: ilwh es, pa Ip'.\'(,11 0 \\' I:! .:;Y 7/ 4) c-l a." loam, Ii~ht: 
yellowish Iorown 12,:;Y 6/4) moist; weak, finl', ~ ub
angular hl l)(' I(~' st rlll ·t nre; hard, f riahl e, s li glHI." 
,:tkky and "li~htI,\' plastic: lh to 2 pen'ent, I>y \'01-
limp. of white pow(\e l'y lime and few we:lkly cemented 
calcium ca rhonate concretions; calca reons; moder
atpl,' allwliIH' : d ea l'. \ya \,." bOlllldal'.'-. 

R-28 to 32 inch es, pale-yello\\' (2.:'Y 8/ 4) weakly cemented 
sambtone; .. ale:1I'1'ons; moderat!'l.\' alIwline. 

The A horizon ranges f rom!) to 15 inches in t hi ckness. It. 
is b r own, dark gra yish brown. 0 1' very darl, gmy ish lorowll. 

The B2 h ori zon ranges f rom ,c..: to 11 in('h('s in thkl(JJess. It is 
pale I>rown, brow n, 01' gTa~'bh Iol'.,\\,n. The B3 horizon ra nges 
from 6 to 8 inches in thic-knl'.';S. It is pale uroll'n or pall' yellow 
to ~'ellow , 

The R laye r is ca lca l'eons sa ndstone, It is light gra y, pale 
yellow, ~'ellow, or light oliYe brown. 

Engle clay loam, 1 to 5 percent slopes (EnC) . T his is 
th c onl,\' Englc soil mappc(1 ill t,hc county. It.is on hro~d 
ridgl'tops and on side slopes. Thc arcas are Irregnlar III 

shape and a\'erage about 20 :l cres in sizt' , 

Figure B.-Profile of Ellis clay, 3 to 12 percent s lop es (top view) 
and shale underlying thc clay (bottom view). In places rounded 

ironstone concretion s are in the shale. 
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Figure 9.-Profile of Engle clay loam, 1 to 5 percent slopes. 

Indmled with this soil in mapping are areas of Altoga, 
Heiden, Lamar. and l'UI'Vl'S soils. ~\lso included ic; a soil in 
which calcareous sandstone is at a depth of less· than 20 
inches. Thl'sl' included soils make up about 12 percent of 
allY mapped area . . 

Allof the acreage of this soil is in pasture. TIll' hazard 
of erosion is moderate. Capability unit IIIe-4; pasture 
and hHY group 7C; Loam rangl' site. 

Ferris Series 
The Fl'lTis sel·ins consists of gl'.lltly sloping to moder

ately steep, somewhat 0xcessin~ly drained, calcareous, 
clayey soils on upland areas. These soils formed in calcare
OilS clays a ncl lila rls. \"hich are shaly ill SOTlW placl's. The 
c;oil surfaces an' convex to plane. ~lopes are dominantly 
;\ to l() pl~rCl' llt, but. they art' as much as 15 percent in 
pInces. Some amas ha\'e microl"plir.f of narro,,' ridges and 
va.l lPys t lla t. ('.xtellll II p and down the slope. Infiltration is 
rapicl if till'. soils arc dry and cracked and very slow if the 

soils arc wet. Permeability is very slow, and available wa
ter capaeity is high. 

In a representative profile the surface layer is olive, very 
firm clay about 8 inches thiclc Below the c;urface layer is 
pale-olin, very firm clay that extends to a depth of abollt 
40 inches. It has faint mottles of brownish yello\\". The un
derlying material is pale-olive and yellow very firm shaly 
day that extends to n, depth of about 6() inehes. It has 
coarse. prominent mottles. 

Represcntati\'e proiile of Ferris clay, 3 to 8 percent 
slopes, eroded (190 feet east of a county road from a point 
3 . ~ miles north of its intersection \yith State Highway 22 
at Blooming Grove, about 15 miles west of Corsicana) : 

Ap-O to 8 inches, o\il'e (5Y 5/ 3) clay, olive (5Y 4/ 3) mOist; 
weak, medium and fine, angular blocky structure, ex
tremely hard, very firm, Yery sticky and very plastic; 
surface has mulch, ahout % inch thick, of fine, ex
trpmely hard, discrete aggregates; few, fine, ><trongly 
cemented, calcium carbonate concretions; few fine 
grass roots; ca lcarcous; moderately alkaline; grad
lIal, smooth boundary. 

AC-8 to 40 inches, pale-olil"e (5Y 6/ 3) c1a~', olive (5Y 5/3) 
moist; faint mottles of brownish' yellow; moderate, 
fine, angular blocky structure; extremely hard, very 
firm, very stieky and yer,\" I)lastic,; common; coarse, 
intersecting slickensides at a depth of 24 inches; paral
lelepipeds have long axes titlted up to 45° from the 
horizontal; pt'essure faces are shiny; vertical cracks 
1 to G cm, wide and 18 inches apart exh'nd to a depth 
of 40 inches; few, finE', strongly cemented caldum car
bonalt' concretions and few pOlvdery masses of calcium 
carbonate; fell' roots; calcareous; moderately alka
line; diffuse, wavy boundary" 

C 40 to 66 inches, prominently and coarsely mottled, pale
olive (5YR 6/3) and yellow (2,5Y 7/8) shaly clay: 
weak, coarse, angular blocky structure mixed with 
coarse, blocky, shale frag-ments; extremely hard, yery 
firm; few ('oarse slickensides; few fine masses ami con
cretions of calci 11m carbonate; few roots between 
blocks of rock structure; calcareous; moderately 
alkaline. 

'.rhe A horizon ranges from 3 to 22 inches in thickness. It is 
dark gray, very dark gray, dar'k olive gray, olive, or pale olive. 
The AC horizon ranges from 5 to 46 inches in thickness, It is 
mottled in shades of gray, yellow, brown, and olive. The C 
horizon is mottled in shades of gray, yellow, brown, and olive. 
It is d:\~", shaly clay, or silty clay" 

Ferris clay, 3 to 8 percent slopes, eroded (FeD2). This 
gentl~' sloping to sloping soil is on ridgetops and on side 
slopes abo\'l\ bottom land. The areas are irregular in shape, 
and they a\"erage about 30 acres in size. This soil has the 
profile described as representative of the serirs. 

Included with this soil in mapping arc areas of Crockett, 
Hcidpn, Houston Black, and Lamar soils. These included 
soils make' up about 10 percent of any mapped area. 

:Most of the acreage of this soil formerly was cultivated, 
and about 10 percent is still farmed. TIll' rest of the acreage 
is used for pastllre or as range. This soil has been damaged 
by sheet and gully erosion. Broad shallow gullies 10 to 50 
feet wide and 10 to 50 feet apart are common. Capability 
unit IVe-2; pasture and hay group 7B; Rolling Blackland 
range site. 

Ferris and Heiden clays, 5 to 15 percent slopes, eroded 
(FhE2). The major soils in this undifferentiated unit are 
Ferris soils (67 percent) and Heiden soils (28 percent). 
These sloping to moderately steep soils are irregular in 
shape; they folIo'\\ the contour of steep slopes adjacent 
to large drainageways. The areas aYl'l'age ~o acres in size. 
Ferris soils occupy ridgetops and the upper parts of slopes. 
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Heiden soils occupy the lower parts of slopes and the upper 
parts of less steep areas. Some areas consist entirely of 
Ferris soils, some areas consist entirely of Heiden soils, 
and some areas are a mjxture of both soils. 

Ferris soils have a surface layer of calcareous, olive, 
firm clay about 6 inches thick. This layer overlies a layer 
of pale-olive, firm clay that has olive and olive-brown 
mottles. This layer is about 16 inches thick. The underly
ing material is pale-yellow clayey shale that has yellowish
brown mottles to a depth of about 60 inches. Heiden soils 
have a surface layer of very dark gray, very firm clay, 
about 13 inches thick, that grades to olive-gray, very firm 
clay about 37 inches thick. The underlying material is 
mottled, olive-gray and light olive-brown shaly clay to 
about a depth of 80 inches. 

Included with these soils in mapping are areas of Lamar 
soils. These included soils make up about 5 percent of any 
mapped area. 

The soils in this unit are suitable for pasture or :vange. 
Much of the surface layer has been lost through erosion, 
and gullies 10 to 50 feet wide, 1 to 5 feet deep, and 50 to 
200 feet apart cut through the areas. A few of these gullies 
are uncrossable with farm machiner . Some areas of 

VIe-2; pasture and ayland group 7B; Rolling Black
land range site. 

Ferris and Heiden stony clays, 8 to 15 percent slopes 
(FIE). This undifferentiated unit is 46 percent Ferris soils, 
40 percent Heiden soils, and 14 percent less extensive 
soils. These soils are sloping to moderately steep. Narrow 
limestone ledges originally exposed at the top of steep 
areas are still present in a few places but most of them 
have been removed for road material. Below these ledges 
many rock outcrops and stone or boulders, 4 to 5 feet in 
diameter, are scattered on and throu'fh the soil. Ferris 
soils occupy the more convex part 0 slopes. The areas 
of the soils in this unit follow the contour of steep slopes 
along the landscape, and they average 45 acres in size. 

. Ferris soils have a surface layer of dark olive-gray, firm 
clay about 6 inches thick. The next layer is light olive
brown clay, about 32 inches thick, that contains dark gray
ish-brown mottles. The underlying material is mottled 
light yellowish-brown and gray, firm silty clay to shaly 
clay. Heiden soils have a surface layer of very dark gray, 
very firm clay, about 20 inches thick, that grades to dark 
grayish-brown, very firm clay. The next layer is dark
grayish-brown, very firm clay that has light olive-brown 
mottles. It is about 13 inches thick. The underlying ma
terial, to a depth of about 80 inches, is light olive-brown, 
olive-brown, and light yellowish-brown, very firm cal
careous clay or shaly clay. 

Included with this soil in mapping are areas of Houston 
Black clay. This included soil makes up about 14 percent 
of any mapped area. 

Ferris and Heiden stony clays are suited to pasture 
and to range. The hazard of erosion is severe because of 
steepness of slopes. Capability unit VIe-2; pasture and 
hay group 7B; Rolling Blackland range site. 

Freestone Series 
The Freestone series consists of moderately well drained 

to somewhat poorly drained upland soils. These soils are 
nearly level to gently sloping and are on uplands. The 

soil surface is plane to convex. Slopes range from 0 to 3 
percent. Permeability is slow, and available water capacity 
is high. 

In a representative profile the surface layer is fine sandy 
loam about 18 inches thick. The upper part is light 'brown
ish gray, and the lower part is light gray. The next layer, 
to a depth of 66 inches, is dominantly yellowish brown. 
In the upper part it is sandy clay loam and has gray
ish-brown and red mottles. In the lower part it is clay 
loam that grades to sandy clay and is mottled in shades 
of gray, brown, yellow, and red. Between depths of 66 and 
88 inches is light gray and white, moderately alkaline 
sandy clay and sandy clay loam. 

Representative profile of Freestone fine sandy loam, 0 
to 1 percent slopes (southeast of county road, 200 feet from 
fence, 0.7 mile northeast of Kerens City Lake dam, 3 miles 
east of Kerens) : 

AI 0 to 9 inches, light brownish-gray (10YR 6/2) fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak, 
subangular blocky structure; slightly hard. very fri
aoble; few fine roots; slightly acid; clear, smooth 
boundary. 

A2-9 to 18 inches, light-gray (10YR 7/2) fine sandy loam, 
brown (10YR 4/3) moist; single grain; slightly hard, 
very friable; few fine roots; few specks of iron con
cretions; medium acid; clear, smooth boundary. 

Blt-18 to 25 inches, yellowish-brown (10YR 5/4) sandy clay 
loam, dark yellowish brown (10YR 4/4) moist; com
mon, medium, faint, grayish-brown mottles and few, 
fine, faint, red mQttles; weak, coarse, prismatic struc
ture; hard, friable, slightly sticky and plastic; few 
clay films bridging sand grains; few fine roots; few 
very fine specks of iron concretLons; very strongly 
acid; gradual, smooth boundary. 

B2lt-25 to 36 inches, yellowish-brown (10YR 5/4) clay loam, 
dark yellowish brown (10YR 4/4) moist; common, 
medium, grayish-brown and light yellowish.brown 
mottles; moderate, medium, prismatic to blocky struc
ture; extremely hard, very firm, sticky and plastic; 
clay films on ped faces; few very fine specks of iron 
concretions; medium acid; gradual, smooth boundary. 

B22t 36 to 66 inches, mottled, yellowish-brown (10YR 5/4), 
red (2.5YR 4/6), pale-brown (10YR 6/3), and light 
brownish-gray (lOYR 6/2) clay loam; weak, coarse, 
blocky structure; extremely hard, very firm, sticky 
and very plastic; clay films on ped faces; few fine 
roots; few very fine iron concretions; neutral; dif
fuse, smooth bounililry. 

B23t 66 to 78 inches, light-gray (2.5Y 7/2) sandy clay, light 
brownish gray (2.5Y 6/2) moist; common, medium, 
distinct brownish-yellow mottles; weak, coarse,.blocky 
structure; extremely hard, very firm, sticky and very 
plastic; few clay films in ped faces and bridging sand 
grains; few fine roots; few weakly cemented iron con
cretions and some masses of soft -lime; few, white, 
noncalcareous soft masses and concretions; moder-
ately alkaline; diffuse, wavy boundary. . 

B3 78 to 88 inches, white (2.5Y 8/2) sandy clay loam, light 
gray (2.5Y 7/2) moist; weak, coarse, blocky structure 
to massive; very hard, firm sticky and plastic; very 
few clay films on ped faces and bridging sand grains; 
few specks of weakly cemented iron concretions; few 
fine siliceous pebbles; moderately alkaline. 

The A horizon ranges from 6 to 20 inches in thickness. It is 
very pale brown, light gray, or light brownish gray. Reaction 
is medium acid to slightly acid. The A2 is light gray or very 
pale brown. Reaction ranges from strongly acid to slightly acid. 

The Blt horizon ranges from 3 to 10 inches in thickness. It 
is reddish yellow, brown, yellowish brown, or brownish yellow 
and is mottled in shades of brown, red, and light brownish 
gray. Reaction is medium acid to very strongly acid. The B2t 
horizon ranges from 26 to 53 inches in thickness. It is mottled 
in shades of red, yellow, brown, and gray. The texture is clay, 



18 SOIL SURVEY 

sandy clay, or clay loam. The B3 horizon is mottled in shades 
of gray, white, red, yl'ilow, and brown. The C horizon is mottled 
in shades of gray, white, yellow, and browll. 

Freestone fine sandy loam, 0 to 1 percent slopes 
(FrA): This n~arly level soil is on upland area>'. The areas 
~tre Irregular m shape and a\Oeraae about 35 acres in size. 
Th!s soil has the profile described as repl'Psentative of the 
serIes. 
In~luded wit)l this soil in mapping are areas of Tabor, 

Luflnn, and Nimrod soils. These included soils make up 
about 12 percent of any mapped ~trea. 

About 97 p~rcent of the acre~g;e of t~is soil is in pasture, 
and the rest IS farmed. CapabIlIty Hlut 1-3; pasture and 
hay group 8C; Sandy Loam range site. 

Freestone fine sandy loam, 1 to 3 percent slopes 
(FrB). Thi~ gently ~loping soil is on upland areas. The 
areas are Irregular III shape and average 30 acres in size. 
1\ atural drains an' common. 

The sll:face laye~' is light brownish-gray fine sandy loam 
about 7 lllches thIC~. The next layer is light-gray fine 
sandy loam about f) mches thick. The next lower layer is 
brown sandy cby loam about 6 inches thick. Below this 
layer is mottled, yellowish-brown, dark-red, and light-gray 
clay loam that extends to a depth of about 65 inches. The 
underlying material is reel and light-gray sandy clay loam 
t.hat extends to a depth of about 60 inches. It has brownish
yellow mottles . 
• 

Included witl~ this soil in mapping are areas of Axtell, 
Konawa, and Nimrod soils. These included soils make up 
12 percent of any mapped area. 

About 90 p~rcent .of the acreage of this soil is in pasture, 
and the rest IS cultIvated. The hazard of erosion is mod
erate. Capability unit IIe-3; pasture and hay aroup 8C' 
Sandy Loam range site. b' 

Gowen Series 
The Gowen series consists of deep, well-drained soils. 

These nearly level soils are on flood plains of small streams 
and ~long the oute~' edges of larger streams. The soil sur
face IS plane and sbghtly convex to concave in small areas. 
P.crmC'abilit.y is moderate, and available watl'r capacity is 
lllgh. 

In a rC'present.ative profile the s.urface layer is dark-gray, 
firm clay loam III the upper 12 mches and dark grayish
broWl~ clay loam to a depth of 4~ inche~. ~he underlying 
ma.terlal to a depth of about 62 mches IS lwht brownish-
gray, stratified loam. b 

Representative profile of Gowen clay. loam, frequently 
flooded (nortlmest of county road, 100 feet from fence 
and 150 fed northeast of bridge on Rush Creek 2.1 mile~ 
west of Kerens on Highway :n, then o.~ mile'southeast 
and 0.2 mile southwest to bridge) : 

A11-O to I:! inches, dark-gray (10YR 4/1) clay loam. very 
dark ){rayi~h Ill'OWIl (10YR 3/2) moist; moderate, 
medium, suball){ular blocky stnlCture; ver~o hard, lirm, 
sticky and pIa ~tic; few tine roots; few worm casts 
and pores; some peds with slick surfaces; medium 
add; clear. ~moot.h honllllan° . • 

Al:!-l:! to 30 inches, dark grayish-hrown (lOYR 4/2) clay 
loam, dark brown (10YR 3/3) llloist.; weak. tine, sub
IUl){ular blocky structure; ypry hard, flrlll. sticky and 
plastic; f('w fine roots; few yery fine. soft iron COll

cretion~: ~lightly acid; gradual, smooth boundarv. 
A13-30 to 48 inl'hes, dark grayish-brown (lOYR 4/:!) ~lay 

loam to loam, dark brown (10YR 3/3) moist; weak, 

fine, suhangular blocky ~tru(-ture ; hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
medium acid; gradual, smooth boundary. 

C 48 to 62 inches, li.e:ht brownish-gra~o (lOYR 6/2) loam, dark 
grayish-brown (10YR 4/2) moist; common, fine, faint, 

, mottles of pale brown; massive; slightly hard. yery 
friable. slightly sticky and slightly plastic; few fine 
roots; few bedding planes that contains thin strata of 
sandy loam; slightly acid. 

The A horizon ranges from 20 to more than 60 inches in 
thickn(!~s. Texture ranges from fine sandy loam to day loam. 
This horizon is grayish-brown, dark gray, very dark gray, yery 
dark grayish brown, or brown. 

'l'he C horizon is grayish brown, light gray, verJ- dark brown, 
or very pale brown. It has common mottles of brown, brownish 
yellow, and yellowish brown. Texture ranges from loamy fine 
sand to clay loam that contains thin strata of clay. 

Gowen fine sandy loam (Gnl. Some areas of this soil 
are on bottom lands or on flood plains of major streams. 
Other areas occupy the entire flood plain along minor 
streams. The al'l'as are irregular in shape, are rounded to 
long and narrow, and average 45 acres in size. Most of this 
soil is subject to flooding about once in every 4 to 10 years, 
but. some areas are never flooded, because they are protected 
by flood-prC\-ention structures and leyees. Shallow scour 
ehannels haye been cut in a few areas. 

The surfa('C' la Yet' is grayish-brown fine sand \-loam about 
10 inches thick. Below the'surface layer, to a depth of about 
40 inches. is stratified dark-grayish brown and dark-gray 
clay loam. The underlying sediment, to a depth of about 
60 inches, is loam that contains thin strata of clay. 

Included with this soil in mapping are areas of Gowen 
clay loam. Also included are areas of Kaufman and Trinity 
soils. These included soils make up about 14 percent of any 
mapped area. 

~'-bout 60 percent of the acreage of this soil is in pasture, 
and the rest is cultivated. Capability unit 1-2; pasture and 
hay group lC; Bottombnd range site. 

Gowen fine sandy loam, frequently flooded (Gol •. -
This soil occupies flood plains of streams. The areas are 
long and naITO\Y and follow the contour of the flood plain. 
!hey a\-erage 40 acres in size. This soil is subject to flood
lllg at least once every 2 to 3 years during the growing 
season. Numerous short, shallmv scour channels cut in most 
areas, and the relief is slightly undulating. 

The surface layer is grayish-brown fine sandv loam 
ab~ut 10 ~nches thick: The next layer to a depth of about 
45 ,l.nches 1.S dark graYIsh-brown clay loa~. The underlying 
SPl.Iment IS graYlsh-brmyn loamy matenal to a depth of 
about 60 inches. 

Included with this soil in mapping are areas of Gowen 
clay loam and areas of Kaufman and Trinity soils. These 
included soils make up about 12 percent of any mapped 
area. 

All the acreage of this soil is in pasture. Because of fre
quent a.nd irregular flooding, this soil is not suited to crops. 
Capability u~it \"w-1: pasture and hay group 1C; Bottom
land range site. 
Go~en clay loam (Gw). This soil occupies long, nar

row, Irregularly shaped areas on bottom lands. The areas 
average 50 acres in size. This soil formed in allm-illlll of 
mixed origin. It is subject to floodin a about once even- 4 to 
10 years, but some areas are Iw\'('r fl~oded because th~y are 
protl'cted by flood-prevention structures andle\Tees. A few 
scour channels have been cut in areas of this soil. 

The surface layer is vpry dark grayish-brown clay loam 
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about 10 inches thick. The next layer, to a depth of about 
40 inches, is very dark gray and ,-ery dark grayish-brown 
clay loam or sandy clay loam. The underlying sediment to 
a depth of about 60 inches is very dark brown. 

Included with this soil in mapping are areas of Gowen 
fine sandy loam and areas of Kaufman and Trinity soils. 
These included soils make up about 12 percent of any 
mapped area. 

About 40 percent of the acreage of this soil is cultimted, 
and the rest is in pasture. Capability unit 1-1; pasture and 
hay group lC; Bottomland range site. 

Gowen clay loam, frequently flooded (Gy). This soil 
occupies narrow flood plains that drain mixe(l upland soils. 
The areas are irregular ill shape and average 75 acres in 
size. This soil floods at least once eYery :2 to 3 years dur
ing the growing season. A few short, shallow scour chan
nels occur in some areas. 

This soil has the profile described as representative of 
the series. Included in mapping are areas of Bunyan, cal
careous variant, and areas of Kaufman, Pursley. and Trin
ity soils. These included soils make up about 1:2 percent 
of any mapped area. 

About half of the acreage of this soil is cleared and is in 
pasture. Because this soil is subject to frequent and irregu
lar flooding, it is not suitable for cultivation. In some years 
floodwater stands in some low areas for several days or 
weeks. Capability unit V,,--I; pasture and hay group lC; 
Bottomland range site. 

Heiden Series 
The Heiden series consists of deep, well-drained, calcare

ous clay soils that formed in weakly consolidUJ'ted clay and 
clayey shale. These gently sloping to moderately steep soils 
are on uplands. The soil surface is plane to convex. Inter
nal drainage is slow. Infiltration is rapid if the soils are 
dry and cracked, but "ery slow if the soils are \Yd. Per
meability is Vl\ry slow, and available water capacity is 
high. 

In a representative profile the surface layer is dark gray
ish-brow-n, "ery firm, calcareous clay about 18 inches thick. 
The next layer is olive, very firm clay about 26 inches thick. 
It has light olive-brmyn and oli \-e-yellow mottles. The un
derlying material, to a depth of about 88 inches, is mottled, 
light olive-brown, brownish-yellow, and light oli\-e-gray, 
firm shaly clay that is calcareous. 

Representati\-e profile of Heiden clay, 3 to 5 percent 
slopes (northeast of a county road, :,)0 feet from fence, and 

. 3.35 miles north on ,yin ding road of State Highway 22 
at Blooming Gro\-e) : 

Ap--{) to 6 inches, <lark grayish-brown (2.5Y 4/2) clay, "ery 
dark grayish brown (2.5Y 3/2) moist; moderate. 
medium, granular struet ure; very hard, very firm, 
very sticky and very plastic; few fine roots; several 
calcium carbonate concretions; many worm casts; cal
careous; moderately alkaline; abrupt, smooth bound
ary. 

AI-6 to 18 inches, dark grayish-brown (2.5Y 4/2) clay, very 
dark grayish brown (2.5Y 3/2) moist; moderate, 
medium and fine. angular blocky structure; very hard, 
very firm, very sticky and very plastic; few fine roots; 
many worm casts; se,'eral calcium carbonate concre
tions as much as 1 inch in diameter; few slickensides 
and parallelepipeds in lower part; shiny ped faces; 
calcareous; moderately alkaline; gradual, wavy 
boundary. 

AC-18 to 44 inches, olive (5Y ;,/3) clay, darker olive (5Y 4/3) 
moist: many, medium, faint, light olive-brown and 
olh'e-yello\Y mottles; moderate, medium, angular 
block,' structure; extremely hard, very firm, very 
sticky and very lllastic: intersecting slickensides as 
much as 1 foot aCl'OSS : parallelepipeds, Ph inches long, 
tilted more than 30 degrees from the horizontal; partly 

• 
sealed cracks about 15 inches apart: few roots; com-
mon calcium carbonate concretions; calcareous; 
moderately alkaline; diffuse, wan' IJoundary. 

C 14 to 88 inches, prominently and coarsely mottled, light 
olive-brown (2.5Y 5/4), brownish-yellow (10YR 6/6), 
and light olive-gray (5Y (jf2) shaly day; rock struc
ture; "ery hard, firm, very sticky and Vl'ry plastic, 
few ma~~es of powdery lime; few fine roots; few cal
chlm carbonate concretions; calcareous; moderately 
alkaline. 

The .\ horizon ranges from 4 inches to 38 inches in thickness. 
It is dark .~ray, very dark gray, very dark brown. very dark 
grayish brown, dark grayish brown, olive gray, or dark olive 
gray. The AC horizon is 8 to 37 inches in thickness. It is mottled 
in shades of gray, yellow, brown, olive, and black. The C hori
zon is mottled in shades of gray, yellow, brown, and olive. 

Heiden clay, 1 to 3 percent slopes (HoB). This gently 
slopinO" upland soil is on riclgetops, on long side slopes, 
and Ol{'foot slopes below steeper Heiden soils. TIll' areas ~Lre 
irregular in shape and average abollt 20 acres in size. 

The surface layer is very clark grayish-brown, very firm 
clay about ~8 inches thick. B~low the .surface la~er is d.ark 
grayish-)JrO\Yll clay about 14 m.("hes thwk..It h~lS lIght ol~ve
brown mottles. The underlymg materIal IS pale-olIve, 
"ery firm clay to a (lepth of about 80 inches. . 

Included with this soil in mapping are areas of FerrIS, 
Houston Black, and 'Wilson soils. These included soils 
make up about 12 percent of any mapped area. 

About 70 percent of tlll' acreage of this soil is in pasture, 
and the rest is cultivated. A high percentage of the acreage 
!lOW in pasture formerly was (·.ulti vatecl. The hazard of 
erosion is moderate. ~ome areas are slightly eroded and 
ha \-e a few gullies. (~apability unit lIe-I; pasture and hay 
group 7A: Rolling Blackland range site. . 

Heiden clay, 3 to 5 percent slopes (HaC). TIllS gently 
slopinO" upland soil is on breaks, on the steeper parts of 
the la~dscape, and on narrow ridgetops. The areas are 
irregular ill shape and generally follow the contour of the 
land. They average 25 acres in size. A few short, shallow . -

gulliC's OC('ur in some an'as.. . 
This soil has tlll' profile descl'lhecl as representatIve of 

the series. Included in mapping are areas of Ferris, Hous
ton Black, and 'Wilson soils. Also incluclpd is a soil similar 
to Heiden clay, except t.hat it.is lloncalcareous throughout 
the profile. These included SOlIs make up about 14 percent 
of allY mapped area. . .. . 

About sO percent. of the acreage of tIllS SOIl IS m pasture, 
and the rest is Gultivat<,cl. A high perc;entagc of the acreage 
now in pastme fOI'medy was eultivate(l. The hazard of 
erosion is ll1oderatp. Capability unit IIIe-2; pastllre and 
hay grou p 7 ~\ ; Rolling Bla(·kland range site. 

Heiden clay, 3 to 5 percent slopes, eroded (HoC2).
This gently sloping soil is on upland hreaks, on the steeper 
part of siclp slopes. and on ridgetops. The areas an~ gullIed. 
The soil areas are irregular in shape and generally follo~v 
the contOlll" of the land. They a verage about 35 acres m 

• sIze. 
TIl(' surface layer is very clark grayish-bro\yn day ~lbout 

31 inches thick. Below the surface laye,' to a depth of about 
50 inches is mottled, light olive-brown and dark grayish-
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brown calcareous clay. The underlying material, to a depth 
of about 80 inches, is light olive-gray with light yellowish
brown and olive-yellow, firm slialy clay grading to cal
careous shale. 

Included with this soil in mapping are areas of Ferris 
and Houston Black soils. These included soils make up 
about 15 percent of any mapped area. 

About 70 percent of the acreage of this soil is in pasture, 
most of which formerly was cultivated. The rest of the 
areas are cultivated. The areas generally are dissected by 
broad, V-shaped gullies that are 10 to 60 feet wide and 
from 1 to 3 feet deep. These gullies make up about 10 
percent of the area. They are difficult to terrace because 
they require many fills, and water stands in the low places. 
Capability unit I1Ie-3; pasture and hay group 7A; Roll-
ing Blackland range site. " 

Heiden clay,5 to 8 percent slopes (HaD). This sloping 
soil occupies breaks and also the steeper part of slopes 
above and below areas of gently sloping soils. The areas 
are irregular in shape and generally follow the contour of 
the land. They average about 25 acres in size. 

The surface layer IS dark grayish-brown, firm clay about 
22 inches thick. Below the surface layer is very dark 
grayish-brown clay that has light oli"e-brown mottles 
and extends to a depth of about 42 incIles. The underlying 
material to a depth of ubout 80 inches is light olive brown 
and light yellowish-brmYll, very firm, calcareous clay. 

Included with this soil in mapping are areas of Ferris 
and Houston Black soils and a soil that is similar to 
Heiden clay, except that it is noncalcareous throughout 
the profile. These mcluded soils make up about 12 percent 
of any mapped area. 

About 80 percent of the acreage of this soil is in pasture. 
The remainmg 20 percent is cultivated. Some of the acre
age now in pasture formerly was cultivated for a short 
time. The hazard of erosion is severe. Capability unit 
IV 0-2; pasture and hay group 7B; Rolling Blackland 

• range SIte. 
Heiden clay, 5 to 8 percent slopes, eroded (HaD2).

This sloping soil is on breaks .and on the steeper part of 
slopes above and below more gently sloping soils. The areas 
are gullied. They are irregular in shape, generally follow 
the contour of the landscape, and average about 25 acres 
• • 
11l SIze. 

The surface layer is d.ark olive-gray, very firm clay about 
22 inches thick. Below the surface layer is dark olive
gray clay that has olive-brown mottles. It is calcareous 
and about 10 inches thick. The underlying material is 
mottled light brownish-gl'aJ1, light-gray', grayish-brown, 
and yellowish-brown, very firm, calcareous clay and ex
tends to a depth of about 80 inches. 

Included with this soil in mapJ?inO' are areas of Ferris 
and Houston Black soils. These mcfuded soils make up 
less than 15 percent of any mapped unit. 

Most of the acreage of this soil formerly was cultivated, 
but only about 20 percent is now farmed. The remaining 
80 percent of the acreage is in pasture. This soil has been 
grea~ly damaged through erosi<?n, l'specially gully erosion. 
Gulhes range from 1 to 5 feet III depth and from about 5 
to 60 feet in width. They are broad and v-shTEed and make 
up about 10 to 15 percent of the acre8.00'0. lese areas are 
difficult to termce because they need earth fills, and water 
stalids in the low places. en pability unit IVe-2; pasture 
and hay group 7B ; Rolling Blackland range site. 

Houston Black Series 
The Houston Black series consists of deep, moderately 

well drained Clay soils that formed in calcareous material. 
The soils are nearly level to sloping and occupy upland 
areas. The soil surface is plane to convex. Water enters the 
soil rapidly if it is dry and cracked, and 'Very slowly if it 
is mOlst. Permeability is very slow, and available water 
capacity is high. 

In a representative profile the surf.ace layer is very dark 
gray, firm clay about 17 inches thick. The next layer, to 
a depth of about 40 inches, is gray calcareous clay. Below 
this layer, to a depth of about 90 inches, is light olive-gray 
clay that has sJ?ots of brownish yellow. 

RepresentatIve profile of Houston Black clay, 1 to 3 
percent slopes (100 feet north of a county road, 0.25 mile 
northeast of Farm Road 1126, and 0.9 mile southeast of 
intersection of Farm Road 1126 and State Highway 22 
at Barry) : 

Ap---O to 7 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderate, medium, granular struc
ture; very hard, firm, very sticky and very plastic; 
few roots; calcareous; moderately alkaline; abrupt, 
smooth boundary. 

Al-7to 17 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderate, medium, angular blocky 
structure; very hard, firm, very sticky and very 
plastic; few roots; few calcium carbonate concretions; 
shiny pressure faces throughout; prominent slicken
sides; parallelepipeds evident in the lower part, long 
axes tilted more than 10 degrees from the horizon
tal; calcareous; moderately alkaline; gradual, wavy 
boundary. 

..\.01-17 to 40 inches, gray (5Y 5/1) clay, dark gray (5Y 
4/1) moist; streaks of olive yellow and very dark gray; 
very hard, firm, very sticky and very plastic; few soft 
masses of lime; some slickensides intersect, but they 
are not so prominent as those in the Al horizon; cal
careous; moderately alkaline; diffuse, wavy boundary. 

AC2 40 to 90 inches, light olive-gray (5Y 6/2) clay, olive 
gray (5Y 5/2) moist; spots of brownish yellow; mod
erate, coarse, blocky structure to massive; very hard, 
firm, very sticky and very plastic; some seams of cal
cium carbonate; calcareous; moderately alkaline. 

The A" horizon ranges from 4 to 46 inches in thickness. It 
is very dark gray, dark gray, or black. The AC1 horizon 
ranges from 6 to 38 inches in thickness. It is gray, very "dark 
gray, dark gray, or very dark grayish brown and is mottled 
in shades of gray, brown, yellow, and olive. In the AC2 horizon 
color is mottled in shades of gray, yellow, brown, and olive. 

Houston Black clay, 0 to 1 percent slopes (HbA). This 
nearly level soil occupies broad upland areas. The areas 
are irregular in shape, but they generally are nearly oval 
to oblong. They average 55 acres in size. 

The surface layer is very dark gray, firm clay about 
30 inches thick. The next layer is about 16 inches thick 
and is a very dark-gray, firm clay that has grayish-brown 
mottles. Below this is mottled grayish-brown, light olive
brown, dark-gray, and yellow, firm clayey shale to a depth 
of about 90 inches. 

Included with this soil in mapping are areas of Burle
son and Wilson soils. These includecf soils make up about 
10 percent of any mapped area. 

About 80 percent of the acreage of this soil is cultivated. 
The rest is in pasture. The native vegetation is tall prairie 
grasses. Capability unit IIw-2j pasture and hay group 
7 A; Rolling Blackland range site. 

Houston Black clay, 1 to 3 percent slopes (HbB). This 
gently sloping soil occupies upland areas. In some places 
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it is on all of the landscape. on ]Jroad "atershed diyides, 
on side slopes, and on small drainageways. The arcas are 
very inegular in shape, and they average 110 acres in 

• SIze. 
This soil has the profile described as rcpresentati \'e of 

the series. Included in mapping an' areas of Burleson, 
Ferris, Heiden, and ~Wilson ;.;oils. These included soils 
make up about U percent of any mapped area. 

About 60 percent of tIl(' acreage of this soil is cultivated. 
The rest is in pasture. The hazard of erosion is moderate. 
A fmv short, shallow gullies occur in SOI11(' areas. and 
natural drains are common. Capability unit lIe-I; pasture 
ancl hay group 7A; Rolling Blackland range c;ik 

Houston Black clay, 3 to 5 percent slopes (HbC).,
This gently sloping soil is on uplands on breaks or the 
steeper part of the side slopes. The areas generally follow 
the contour of the land. They average about :35 acres in 

• SIze. 
The surface layl'l' is dark-gray, very firm clay about 16 

inches thick. The next layer is dark-,!.lTay clay that has 
mottles of light olive-brown and light brownish gray. 
It is about 16 inches thick. Below this is a light oli,-e-gray 
layer that has pale-oliye and dark yellowish-brown mottles. 
It is very firm, calcareous, shaly clay that extends to a 
depth of about 90 inc 11es. 

Included wit 11 th is soil in mapping' are arpas of Burleson, 
Ferris, and Heiden soils. These included soils make up 
about 12 pen,pnt of any mapped area. 
~\bout 60 percent of the acreagp of this soil is in pasture. 

The rest is cultivated. The hazard of erosion is moderate. 
9apability unit IIIe-2; pasture and hay group 7A; Roll
mg Blackland range site. 

Houston Black clay, 2 to 5 percent slopes, eroded 
(HbC2). This gent.ly sloping upland soil occupies hreaks 
or the steeper part of the slopes. The areas gelH'rally fol
Imv the approximate contoUl' of the land, and t11eyaverage 
about 35 acres in size. 

The surface laypr is wry dark gray, very firm clay about. 
26 inches thick. Below the surface layer is dark-gray clay 
that has mottles of dark o-rayish brown, light olin' brown, 
and olive yellO\". It is about If) ilH:he,; thick. Bdow this 
is olive-yellow shaly clay that has mott.les of light brown
ish gray and brownish yellow. It extends to a depth of 
about 90 inches. 

Included with this soil in mapping are areas of Ferris, 
Heiden, and Wilson soils. These incl uded soils make up 
about U pl'rcent of any mapped area. 

Nearly all of the acreage of this soil formerly ,,-as culti
vated, but only about ·10 percent is now cultivated. The 
remaining 60 percent is in pasture. This soil has been 
greatl), damaged through erosion. especially gully erosion. 
Many of the areas are dissected by gullies i) to GO feet wide 
and from 10 to 100 fert apart. About 30 to 60 percrnt of 
the l'rodpd areas are cut into by gullies, "'hidl are broad, 
V-shaped, and mainly 2 to 4 feet deep. Capabilit.\, nnit 
IIIr-3; pasture and hay group 7 A; Rolling Blackland 
range site,. 

Houston Black clay, 5 to 8 percent slopes (HbD).
This sloping upland soil o('("urs on the breaks between 
areas of gently sloping soils. The areas are irregular in 
shape an([ generally follow the ~ontour of the land. They 
average 20 acres in size. 

The surface layer is black in the UppC'l' part and \'ery 
dark gray in the lower part. It is a firm clay about 42 

inche::; thick. Below the surface layer, the soil is da rk gray
ish brown :tncl has mottles of light oli\'e brown and light 
yellowish brown. This layer i,; clay and is abont 8 inches 
thi~k. Below this is mottled light olive brown, grayish 
hmwn, and browni"h yellow calcan'ons clay that grades 
to mot! ll'ti, light brownish-gray <uHllight oli \'e-gray, very 
firm. calcareous shale that extends to a depth of about 
90 inches. 

Included \yith this soil in mapping are areas of Ferris 
Hnd Heiden soils. Th('~e included soils make up about 12 
percent of any lila pped area. 

About !l5 perCl'llt of the acreage of this "oil is in pasture. 
The remainder is cuI ti \'ated. The hazard of erosion is se
"ere. Capability unit IVe-J: pasture and hay group 7B; 
Holling Blaekland range site. 

Kaufman Series 
The Kaufman series consists of deep, s0ll1rwhat poorly 

drained, c.layey soils that formed in allm-ium. The soils 
are nearly level and are on flood plains. The soil sudaee 
is mainly plane, but it is slightly com-ex to conca\'e in 
some areas. These soils han3 high availabll' ,Yater capacity. 
If tIll'.\" an' dry ancll'racked, mltl'1' pnsses through rapidly, 
and if they are wet, water passes through \'ery slowly. 
Permeability is yery slow. 

In a representati\'e profile \'ery dark gray clay extends 
to a (lepth of about (;~ inches. The upppr 6 inches, or the 
plo,,- layer, is mildly alkaline, but the rest of the profile 
is moderatdy alkaline. 

Representati \'e profile of Kaufman chy (100 feet west 
of felll'e along Interstate Higlnyay -:1:5, and 1.-:1: miles north 
of Chambers Creek bridge) : 

Ap-O to 6 inches, very dark gray (lOYR 3/1) cJa~', hlack 
(10YR 2/1) moist: weak, ~ui>angular blocky stnl<"
ture; very hard, firm, very sticky and very plastic; 
thin surface crmrt of light gray; few fin!' roots, Illildly 
alkaline: ahru\lt, slllooth boulldary. 

All-6 to 14 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist: Illoderate, medium, sull!lllgular 
blocky structun'; Yen- hard, firm. yery sti"ky and 
very plastic; few fine roots; peds have ~Iick surfaces; 
calcareous; moderately alkaline; c\('ar, smooth 
boundary. 

,\,12-14 to 62 inches, vpry dark gray 1l0YR 3/1) clay, black 
(10YR 2/1) mOist; weak, co:! rse, blol:ky structure; 
extremely hard. very firm, ycry sti<-ky and very plas
tic; few fine root~ to depth of .J() illc'h('s; few thin 
strata of very fine sand in lower part; moderately 
alkaline. 

Thickness of the solum i~ .JO to 6:! incllPs. Th(' solum is dark 
gray to very dark gray. Reaction rang .. " from medium acid 
to moderately alkaline. SOIll" l)rofiles hay!' a very (lark gray 
to very dark grayiSh-brown Bg horizon b('lo,," 24 inches. 

Kaufman clay (Ka). This nearly l('"el soil occupies 
flood plains. ~lost areas are very irregular in shape, but 
they generally are oval to oblong. Areas aV(~rage about 
100 acn's in size. Runoff is c;low, and water stands in some 
11,l'('aS for short periods. This soil is sU]JjPct to flooding 
about once en~ry + to 10 veal's. . .' 

This soil has the profi Ie de,.;cri bed as representative of 
the sCl·ies. IncllHled in lJlapping are areas of Oowen and 
Trinity soils. These included soils make lip alJOut 12 per
cpnt of the delineations. 

.\.bout 6"ferecnt of the acreage of this soil is in pasture. 
The rest 0 the aCl"('age is (·,ultivated. Capability unit 
II w-1; pasture and hay group 1A; Bottomland range site . 

• 
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Kaufman clay, frequently flooded (Ke). This soil 
occupies areas adja,~ellt to stn'allJs. SOIlll' of these areas 
are undlllating l)('('au:-;I~ sl'our channels am lllnnerous. The 
areas are irl'(~gular in shapt', hut they gl'nerally aI'(' oblong. 
They a\'crage DO al'res in size. This soil is suhjel·t, to flood
ing once every 2 to;~ years during the growing' spason. 

The surface layer is vcry dark gray, very firm ('lay about 
20 indl('s thil·k. Bt'low t,he surfacp laYl'r, to a depth of iiO 
iw'ht's, is stratified, \'ery dark gray and vcry dark grayish
brown, vcry firm clay. The nn,lerlying e1a,\'py sediment, 
to a depth of about GO inches, is very dark grayish brown, 
v('.ry fiJ'ln, and mildly alkalilH' .. 

In(',lwJp,II witll this soil in llla,pping are an'as of Gowen 
and Trinity soils. These induded soils nutkP np about U 
pcrcent of any ilia ppecl areas. , 

.\bout ;~5 percent of the :lI'reag(' of this soil formprly 
was cultivated, but it is lIOW in pa:-;tul'l'. The l'Pst of the 
aCl'eag!' is in range. This soil is not suitp(] to crops becalisP 
it is subject to fn'quent and irregular flooding. Water 
stall(h-; in s('our I'hannels for long periods. Some broad arpa:-; 
remain wet for several months during some years. Capa
bility unit Vw-1; pasture awl hay group 1A; Bottomland 

• range SIt.l'. 

Kona wa Series 
The Kona wa spries I'ollsists of deep, well-dr:! ined soils 

on uplalllls in forp:-;te(l an'as. Thpse soils are gently slop
ing to sloping. The soil surface is ('onwx and plane. ~lopes 
range fro III 1 to H pen'ent. These soils havp, modpratc anlil
able waJPI' ('apa('ity an(l 1lI0clprafl' p<'rmpability. 

In a repl'l'spntativl' profilp the surface layer is light
brown, slight Iy acid fill(' sanely loam about 1() inches thi('lc 
The IIpxt laypr, to a (lppth of about 4n indws, is strollgly 
aei(l san(ly d:ly loam. It is red in thp lIpppr pal't., yellowish 
)'C'd in the micldlp part., awl rpddish ypllOiY in tIl!' 10\\'p1' 
part. TIl!' underlying material is reddish yellow, strongly 
tu,icl loamy fine sand to a, (lepth of aiJout Gl iw:hps. 

R(\l)l'pscnt:Lti \'(, profil(' of Kona W,t fin!' sanely loam, 3 
to I' perc!'nt slopes (;~7() fet't nOlthwest of a fpnc',!, OJ; milc 
llort.hpast of a cOllnty marl, 0.4;; mile northeast 0 f stOl'(' at, 
Rural Shaclp, and 4.0 miles soutlwast along (·()Ullt.y l'oad) : 

.\1--0 to 10 inches, light-hrown (7.iiYR 6/4) fine sanely loam, 
brown (7.iiYR 4/,1) moist·: \wall:, subangular hlocky 
struct ure; slightly hanl, vpry friahl!': few tine roots; 
c:onunon worm pasts; slig-htly :wid: dea 1', "lIIooth 
boundary. 

13:!lt-10 to :25 inches, red (:!.5YR 4/6) srlllely 1:lay loam, dark 
red (2.5YH 3/6) moist; modera t l'. eo" rse, prisma tic 
structure that hreaks to moderate, medium, sulmngu
lar blocky ; n~ry hard, firm, slig-htly stil'ky and plastic; 
day IiIms on !led faces :Illd bridging sand grains: fe,,· 
roots: fe\" fifl(' iron concrl'tiolls: strongly acid; grad
ual, smooth boundary. 

B22t-:!5 to 36 inches, ypllowish-]'(~(] (iiYR !i/6) sanely day 
loam, darker yellowish red (!iYR '!l6) moist: moder, 
ate, coarse. prismati(' strudure that hreaks to Illodpr
atl'. coarse, hlocky: ypry hnnl, firm, slightly sti('lI:~' 
and plastic: fl'\\' fine roots: clay films on ped surfac!'s 
and hridl,,'ill,g sand g-rains: strongly acid: gradual. 
Sllloot h boulHla ry. 

B3-3G to ·Iii inclws, redllish-yellow (iiYIl 6/S) sandy da~' 
loam, ydlo\yish red (iiYR ;,/S) moist; \\'t'ak, coarse, 
prismatil' st l'uctUl'l': slight.ly han1. vet·,v friable, slight
ly sticky and slightly plastic: few fill(' roots: strongly 
acid; gradual, wavy boundary. 

C 45 to 61 inches, reddish-yellow (7.5YR 7/6) loamy fine 
sand, strong hm\"ll (7.ii YR G/G) moist.; st.ruct ureless 
(single grain); sort. loose; few fine roots; strongly 
add. 

The Al horizon ranges from 3 to 18 inches in thickness. It 
is grayish brown, brown, yellowish brown, light brown, very 
pale bro\yn, or reddish yellow. The B:!t horizon ranges fr()m 
12 to 40 inches in thickness. It is red, yellowish red, or reddish 
yellow. 'l'he content of clay in the Il!lper 20 inches of the B2t 
horizon ranges from 18 to 35 percent. 'l'he B3 horizon ranges 
from 9 to 28 inches in thiclw(',ss. It is reddish Yl'llow or yel
lowish red. The C horizon is reddish yellow to very pale 
brown. 

Konawa fine sandy loam, 1 to 3 percent slopes (KoB).
This gently sloping soil is on uplands. The areas are ir
regular in shape, and they average about 20 acres in size. 

The surface la.wr is brown, very friable fine sandy loam 
ahout 12 inches thick. The next layer is sandy day loam 
about 33 inches thiclL The uppel' part is red, and the lower 
p:llt is yellowish red and is strongly acid. The underlying 
material is reddish yellow, soft loamy fine sand to a depth 
of about GO inches. 

Included with this soil in mapping are areas of Axtell, 
Dougherty, Freestone, LlIfkin, Ximrod, and Patilo soils. 
These included soils make up about 12 percent of any 
ma pped area . 

About 95 percpnt of the acreage of this soil is in pasture, 
and the rest is cultivated. Most of the acreage is cleared, 
and formerly was culti,'ated. The hazard of erosion is 
modpratp. Ctlpability unit I1e-3; pasture and hay group 
8C; Sandy Loam range site. 

Konawa fine sandy loam, 3 to 8 percent slopes (KoD).,
This gently sloping to sloping upland soil occupies the 
st(:!'per part of the landscape. The areas generally follO\y 
the contour of the land. They are irregular in shape and 
[l,V!'l':q,re :30 acres in size. . . 

This soil has the profile describerl as representative of 
the series. Included in mapping are areas of Axtell, Nim
rod, and Patilo soils. These included soils make up about 
1~ percent of any mapped area. 

This Kona ,,'a soil is nsed mainly for pasture. Most of the 
acreage is cleared and formerly was cultivated. The hazard 
of erosion is moderate to senre. Capability unit I1Ie-6; 
pasture and hay group 8C; Sandy Loam range site. 

Konawa fine sandy loam, 5 to 8 percent slopes, eroded 
(KoD2). This sloping soil is on uplands. It oc('upies the 
stppper part of the landscape. The areas are irregular in 
shape and gelWrally follow the contour of the lanel. The 
areas a\'erage 20 acn's in size. 

The surIaep layel' is light yellowish-brown, friablc fine 
sandy loam about 6 inches t.hicle The IIpxt layer is sandy 
clay 10al1l about 44 inches thick. The nppe1' part is red~ amI 
tIl!' lowpr part is yellowish reel and strongly acid, The 
unclprlying material is yellmyish-red loamy fill!' sand to a 
depth of about 60 inches. 

Includecl \yith this soil in mapping are areas of Axtell 
soils. Thpse included soils make up about 12 percent of any 
mapped area. 

~\ II of the acreage of this soil is cleared. Nearly all of 
the acreage formerly ,yas cultivated, hnt all of it is now in 
pastnre. The haza 1'(1 of erosion is severe. This soil is sub
jPct to sheet and gully erosion. Most al'pas an' cut by gullies 
about 100 to 400 feet long, 3 to 8 feet deep, and f) to 30 
feet widp. The distance between gullies is 10 to 200 feet. 
Capability unit IIIe-7; pasture and hay group 8C; Sandy 
Loam ran12:e site. 

~ 
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Lamar Series 
The Lamar series consists of moderately deep, " ell

drn,ined, calcn,reous, lon,my soils. These soils a re gently 
sloping to strongly sloping and are on uplands. The soil 
surface is convex and plane. Lamar soils n,re moch'l'atel.\' 
permeable, and they have high n,vailable \yater capacity. 

Lamar soils typically have n, day loam texture n,nd are 
calcareolls to a depth of about 62 Jl1ches. In a representa
tiYe profile the surface layer !s g rayish b~'owll aJl~ n,bout.4 
inches thick. The npxt layer lS about 28 lllches tlllCk. It IS 
light yellowish brown in the upper part a~ld ?li \'e yell~:}\\' 
in the lo\yer part. The underlymg matel'lal IS browlllsit 
yellow. 

Representative profile of Lamar clay loam, 3 to 8 percent 
slopes (200 feet south of n, fence and approximn,tely 1,450 
feet east of county road, 1.4 miles north of "Y" at 
Chambers Creek on road beL\veen Pettys Chapel and 
Roane, or 3.5 miles south on gravel road from Tupelo 
Methodi:-;t Church) : 

AI-0 to 4 inches, grayish-bro\m (lOYR G/ :.! ) clay loam. dark 
grayish hrown (10YR 4/ 2 ) moist; weak, fine, sub
angulal' hlocky and granular structure; hard, friable, 
sticky and plastic; few fine roots, many worm casts : 
many fine pores; cal<:areous ; moderately alkaline; 
clear, smooth boundary. 

B21 1 to 18 inches, light yellowish-brown (2.5Y 6/4) clay 
loam, light olive brown (2.5Y 5/ 4) moist; moderate 
fill e, subangular blocky structure ; hard, friable, stick~' 
and plastic; com mon ,co;rass roots; many fine pores: 
common worm casts; f ew to common, fine, indurated 
calcium c:! rbonate concretions; calcareous; modem tely 
alkaline; clear, smooth boundary. 

B22-18 to 32 inches, olh'e-yellow (2.5Y 6/ 6) clay loam, light 
oU\'c brown (2.5Y 5/ 6) mois t: moderate, fine, angular 
and subangular blocky struc ture ; hard firm, sticky and 
plastic; many fine roots; few \\'orm casts; common 
soft masses of calcium carbonate and fin e, indurated, 
calcium ca rbonate concretions; calcareous; moderately 
akaline; gradua l, smooth lJO llndary. 

C-32 to G2 inches, brownish-ypllow (10YR 6/ 6) clay loa m, yel
lowish browll (JOYR fi/ 6) mOist; s trllctllreles,.; (ma s
sive) : few horizontal clea \'age planes; H'ry ha rd , fri
aille. sticky and plastic; few fiue roots; mall), soft 
masses of calci lim ca rbonate : calc:! reolls; moderately 
alkaline. 

The A horizon ranges from 3 to 13 inches in th ickness. It is 
grayish brown, yery dark gray ish brown, light yellowish brown, 
or oliyc yellow or brownish yellow. The B2 horizon ranges from 
10 to -10 inches in thickness. It is light yellowish In·own. dark 
gray ish brown, grayish brown, light oliYe brown, olive, or oliYe 
yellow. The U horizon is white, light olive brown. pale olive, 
brownish yellow, or yellow. 

Lamar clay loam, 3 to 8 percent slopes (laD). This 
gently sloping to sloping soil occupies areas adjacent to 
the major streams. About G9 p('l'cent of this soil is noncal
careous in the upper 15 to 20 inches. The areas are irregu
lar in shape and generally follow the contour of the land. 
They average 20 acres in size. 

This soil has the profile described as representative of the 
series. Included in mapping are areas of Chickasha, Ferris, 
Heiden, and Venus soils. Also included are areas of Lamar 
soils, eroded. These included soils make up about 12 percent 
of any mapped area. 

This Lamar soil is used only for pasture. The hazard of 
erosion is modemte to severe. Ca pabilit~· unit IVe-3; pas
ture and hay group 7C; Loam range site. 

Lamar clay loam, 5 to 12 percent slopes, eroded 
(laE2) .- This gently sloping to strongly sloping soil is on 

breaks to creeks. Slopes are com'ex. The areas are irregular 
in shape and generally ~oll?\\' the contour of the land. They 
a\'era (I'e about ~5 acres III SIze. Deep, U-shapetl, ullcrossable ,.., 
gullies occur in some ~re~s. . . 

The surface layer IS lIght yellowlsh-brown, frIable clay 
loam about 3 inches thick. The next l::Lyer is about 31 inches 
thick, and is un oli\'e-yellow, cn,lc,treous cl::Ly loam. The 
underlying material is yellow, friable clay loam to a depth 
of about. 60 inches. 

Included \"ith this soil in mapping are areas of Chick
asha and Ferris soils and areas of Lamar soils, uneroded. 
These illcluded soils make up about 10 percent of any 
mapped arc',a. 

This Lamar soil is used for pasture. Most of thl' acreage 
fo nm'rlv was funned. T lll' hazard of t'rosion is severe. 
Cnpability unit VIe-:2; pasture and hay group 7D; Loam 
range site. 

Lufkin Series 
The Lufkin series consists of deep, somewhat poorly 

dminecl to poorly drained, nearly level, clayey soi ls that 
ha\'e a plam' to ('oll ca \'e surface. Slopes are 1 peycent or 
less. Lufkin soils have high available water capaCIty. Per-
meability is very slm\'. . 

In a representati\'e profile (fig. 10) the surface layer IS 
fine sandy loam about 8 inches thick. The upper part is 
light brownish gray, and the lo\yer part is white. The next 

Figure 
slopes. 

lO.-Profile of Lufkin fine sandy loam, 0 to 1 percent 
Note w.avy contact between the s urface layel' and the 

next layer. 
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lower layer, to a depth of about 45 inches is dense, very 
firm clay. It is grayish brown to a depth of 20 inches, gray 
to a depth of about ~8 iJ1('hes, and lig-ht gray to a depth 
of 45 inches. The underlying material is light-gray clay or 
silty clay to a deptll of abollt GO inches. 

Hepresentati\'e pmfile of Lllfkin fine sandy loam, 0 to 1 
percent slopes (solltheast of a county road, and 30 feet 
from mad ditch; 1.2 miles south \rest, ~.25 miles southeast 
of State Highway 22, 0.G5 mile west of interspction of 
Highway 22 aJld Farm Road r,5 in Blooming Grove) : 

A1- 0 to 5 inehes, ligllt brownish-gray (10YR 6/2) fine sandy 
loa III , dark grayisll browll (10YIt 4/ :2) moist; Iyeak, 
suballgular, blocky structure; hard, frial,le; llIany 
l'Ool"s; strongly add; abrupt, slllooth !>oundary. 

A:2g- ;) to S inches, white (10YR S/ l) fine sandy loam. light 
gray (lOYR 6/ 11 moist: strlldureless (massire); 
hard, friable, slightly sticky a!l(l slightly plastic; few 
l'Ool"S; few, fine, silic('olls 11eIJbl('s; strongly acid; 
abrupt, wal'y bOllndary. 

B2ltg- S to 20 inches, grayish-brown (lOYR 5/:2) clay, dark 
grayish hroml (lOYR -1/2) Illoist; fell', medilllll, dis
tinct mottles of bl'OlI"n; moderate. llIedium. bl()ek~' 
structure; extremely han!. "ery firm, "ery sticky and 
very plasUc ; few fine roots; distinct clay films on ped 
faces; few, fine, siliec()us pebbles; strongly acid; 
gradual, wavy !>oundary, 

B:!::!tg- 20 to :2S inches, gray (lOYR 5/ 1) clay, dark gra.I' (10YR 
HI) moist; few, mpdium, faint mottles of grayish 
hrown; III ode rate, Illedi um, blocky structure: ex
tremely hard, I'pry firm, yery sticky and I'ery plastic; 
few fine roots; distinct day films on ped faces: few 
iron con<Tptions; fp\\,. fine, siliceous pebbles; neutra l 
at a d('pth of :!:! inl'iws and moderately alkaline at a 
depth of :.!() inches; gradual, wal'y boundary. 

1l3g--28 to ~:; iU('heR, light-gray (10YR 6/ 1) cla,l', gra~' (lOYR 
;>/1) moist; few, fine, faint mottles of light brown
ish gray; weak, coa rse, block~' structure; extremely 
hard, "ery firm, very sticky and very plastic; few fine 
roots; larg(' arpas of lime coatings; few, fine, iron 
('()Jwr('tions: few. fine , siliceous p(!bliles; moc\(>rately 
all,aline: diffuse. wan' houndarv, • • 

CIg liJ to 56 inches, light-gray (~,:;Y 7/ 2) clay, light brown-
ish .~ray (2,iJY 6/ 2) moist; stru('tllreless (massive); 
extremely hard, yery firm, very sticky and very pla;;
tic; few areas of powdery lime and calcium carbonate 
concretions; few iron concretions; few roots; moder
ately alkaline; diffus!', Slllooth boundary, 

C2g-56 to 60 inches, light-gray (5Y 7/::!) silty clay, light olive 
gray (51' 6/ 2) moist; few, fine, faint mottles of brown
ish yellow; structureless (massil'p) : extremely harel, 
very firm, very ;;ticky and very plastic; many masses 
of powden' lillle and calcium carbonate concretions; 
few il'OIl cOllcrdions; moderately alkaline, 

'l'he Al horizon ranges from:! to 8 inches in thiclmt'.;;s, It is 
light brownish-gray, g-ray, brown, or pale brllwn, Reaction i;; 
strongly acid to medium acid, 

'L'he A2 horizon ran.~('s from:! to 5 inches in thickness. It is 
light brownish grny, very pale hrown, or, white and has a few, 
fine, faint, .I'ellow, and yellowish-brown mottles, Reactioll is 
strong-Iy acid to mcdium acid,. 

'l'he B~t horizon ranges from 20 to 39 inches in thickness, It 
is clark gray, grayish brown, light brownish gray, or gray and 
has mottles ill shall!'s of g-ray. brown, or yellow, R!'actioll is 
str(lngly acid to modera tely alkaline. 

Th(' B3 horizon ranges froll1 15 to 17 inches in thickness. It 
i;; g-rny to light hrownish gray or ligllt g-ray, and has mottles of 
light brownish gray or brownish yellow, 

The C horizoll is li .dlt gray or light brownish gray, and has 
mottles of pale brown to brownish yellow. 

Lufkin fine sandy loam, 0 to 1 percent slopes (LuA).
This is tIll' only Lufkin ~oil mapped in the county. It is 
• • 
III upland clay pan :lrpa~. The areas are irregular in shape 
and :werage ;2;) aC'l'PS in size. 

IncludC'd with this ~()il in mapping arp small areas of 

Tabor and \"imrod soils. These includC'd soils make up 
about 1:2 peLTcllt of any mapped area. 

About !)S peL'l'C'lIt- of tIll' acreage of this Lufkin soil is 
in pastnre. Only alJoat 2 percent of the acreage is culti
yated, thollgh most of the acreage formerly was farmed. 
Capability Imit IIIw- 1; pasture and hay grollp SA; Tight 
Sandy Loam range site. 

Nimrod Series 
The Nimrod series consists of deep, ]1(':a rly level to gently 

sloping soils on upland areas. The soil surface is plane to 
slightly convex. Internal drainage and permeability are 
Illodel'lvtply slolL Available ,Yatpr capacity is low. 

In a representative profile (fig. 11) the surface layer is 
loamy fine sand about :2~ inches thick. The upper 7 inches 
is light gray and the lower 15 inches is .. ery pale brown. 
The next layer, to a depth of about 64: inches, is sandy clay 
loam that is llIottled in shades of brmyn, yellow, gray, anel 
red. The lllldedying material is light-gray and strong
brown sandy clay loam to a depth of about S6 inches. 

Representative profile of ~iIllrodloalll'y fine sand, 0 to 2 
percent slopps (east of road and 45 feet from fencl', 0.15 
mile northeast of intersection of Farm Hoaels 85 anc11129, 
and 4.9 miles northeast on Farm Road 112D from its inter
section with Farm Road 1603 east of Chatfield) : 

"\1-0 to 7 inche~, light-g-ray (10lR 7/ :2) loamy tine sand, 
brown (10YR ~/3) mOist; structureless (single grain) 

Figure H .-Profile of Nimrod loamy fine sand, 0 to 2 percent 
slopes. 
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to weak, subangular blocky structure; loose; few fine 
roots; common fine pores; few iron concretions; 
medinm acid; clear, smooth boundary. 

A2-7 to 22 inches, very pale brown (10YR 7/3) loamy fine 
sand, yellowish brown (10YR 5/4) moist; structure
less (single grain) ; loose; few fine roots; common fine 
pores; few iron concretions; medium acid; clear, 
smooth boundary. 

B1t-22 to 27 inches, mottled, light yellowish-brown (10YR 6/4) 
and brownish-yellow (10YR 6/6) sandy clay loam; 
moderate, medium, prismatic structure that parts to 
angular blocky; hard, friable, slightly sticky and 
slightly plastic; few fine roots; common fine pores; few 
iron concretions; few patchy clay films on ped faces; 
medium acid; gradual, smooth boundary. 

B2lt-27 to 44 inches, mottled, light brownish-gray (10YR 
6/2) brownish-yellow (10YR 6/6), and red (2.5Y 4/8) 
sandy clay loam; weak, medium, blocky structure; 
very hard, firm,_ sticky and plastic; clay films on verti
cal ped faces; few fine roots; common fine root pores; 
medium acid; gradual, smooth boundary. 

B22t H to 50 inches, mottled, light brownish-gray (10YR 6/2), 
brownish-yellow (10YR 6/6), and red (2.5Y 4/8) 
sandy clay loam; weak, coarse, blocky structure; very 
hard, firm, sticky and plastic; clay films on ped faces; 
few fine roots; strongly acid; gradual, smooth 
boundary. 

B23t-50 to 64 inches, mottled, red (2.5YR 4/8), brownish-yel
low (10YR 6/6), and light-gray (10YR 6/1) sandy 
clay loam; weak, coarse, blocky structure; very hard, 
firm, sticky and plastic; few fine roots; decaying roots 
in root channels; some clean sand grains; very strongly 
acid; gradual, wavy boundary. 

C-64 to 86 inches, coarsely mottled, light-gray (10YR 6/1) 
and strong-brown (2.5YR 5/6) sandy clay loam; struc
tureless (massive) ; hard, friable, slightly sticky and 
slightly plastic; strongly acid. 

The A horizon ranges from 20 to 40 inches in thickness. The 
Ai horizon is light gray, pale brown, light yellowish brown, or 
very pale brown. Reaction is medium acid to slightly acid. The 
A2 horizon is yellow, very pale brown, or light brown. Reaction 
is strongly acid to neutral. 

The Bit horizon ranges from 4 to 7 inches in thickness. It 
is mottled in shades of red, yellow, and brown. Reaction is 
strongly acid to medium acid. The B2t horizon ranges from 23 
to 40 inches in thickness. It is mottled in shades of gray, red, 
;yellOW, and brown. Reaction ranges from very strongly acid 
to medium acid. 

The C horizon is mottled in shades of gray, yellow, and brown. 
Reaction is strongly acid to medium acid. 

Nimrod loamy fine sand, 0 to 2 percent slopes (NmA).
This is the only Nimrod soil mapped in the county. It is 
on watershed divides and in areas at the base of steeper 
slopes. The areas are nearly oval to long and narrow. They 
average 35 acres in size. 

Included with this soil in mapping are areas of Free
stone, Konawa, Stidham, and Tuckerman soils. These in
cluded soils make up about 12 percent of any mapped area. 

About 95 percent of the acreage of this Nimrod soil is 
in pasture, though most of this acreage formerly was culti
va~d. The remaining 5 percent is cultivated. Capability 
umts IIs-3; pasture and hay group 9A; Sandy range site. 

Okemah Series 
The Okemah series consists of deep, moderately well 

drained soils. These nearly level soils occupy broad upland 
areas. The soil surface is plane to convex. Internal drain
age and permeability are slow, and available water capac
ity is high. 
. In a representative profile the surface layer is dark gray
Ish-brown loam about 5 inches thick. The next layer is 

dark grayish-brown clay loam in the upper '7 inches and 
grayish-brown clay to a depth of 66 inches. 

Representative profile of Okemah loam, 0 to 1 percent 
slopes (50 feet southwest of county road, 0.6 mile north
west, 0.25 mile northeast, and 1.55 miles northwest of junc
tion with State Highway 31 and Farm Road 1393). 

• 

Ap-O to 5 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak, coarse, 
subangular blocky and weak, fine, granular structure; 
hard, friable, slightly sticky and slightly plastic; few 
fine roots and worm casts; few iron concretions; medi
um acid; abrupt, smooth boundary. 

Bl-5 to 12 inches, dark grayish-brown (10YR 4/2) clay loam, 
dark brown (10YR 3/3) moist; moderate, medium, sub
angular blocky structure; very hard, firm, sticky and 
plastic; few fine roots; few worm casts; few fine iron 
concretions; strongly acid; clear, smooth boundary. 

B2lt-12 to 30 inches, grayish-brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) moist; common, medium, 
faint, dark-gray mottles; weak, coarse, blocky struc
ture; extremely hard, very firm, very sticky and very 
plastic; few fine roots; few fine iron concretions; clay 
films on ped faces, medium acid; gradual, smooth 
boundary. 

B22t--30 to 52 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; few, fine, faint, 
brown mottles; weak, coarse, blocky structure; ex
tremely hard, very firm, very sticky and very plastic; 
few fine roots; few fine iron concretions; clay films 
on ped faces; mildly alkaline; gradual, wavy boundary. 

B3t-52 to 66 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; many, medium, faint, 
light olive-brown mottles and common, fine, faint, 
brownish-yeHow mottles; weak, coarse, blocky struc-
ture to structureless (massive) ; extremely hard, very 
firm, very sticky and very plastic, few fine iron con
cretions; few clay films on ped faces; moderately 
alkaline; diffuse, wavy boundary. 

Cca--66 to 86 inches, mottled, light yellowish-brown (2.5Y 
6/4), browniSh-yellow (10YR 6/6), olive-yellow 
(2.5Y 6/6), and light brownish-gray (2.5Y 6/2) clay; 
structureless (massive) ; very hard, firm, very sticky 
and very plastic; approximately 2 percent powdery 
lime; few to common soft iron concretions; moderately 
alkaline. 

The A horizon ranges from 4 to 8 inches in thickness. It is 
gray, brown, or dark grayish browIL 

The B1 horizon is 4 to 12 inches in thickness. It is dark 
grayish brown, very dark grayish brown, or brown and has 
few to common, yellowish-red and 'light yellowish-brown mot
tles. The B2t horizon ranges from 10 to 40 inches in thickness. 
It is grayish brown, dark grayish brown, yellowish brown, or 
pale brown. The reaction is strongly acid to moderately alka
line. The B3 horizon ranges from 10 to 15 inches in thtckness. 
It is mottled in shades of gray, yellow, and brown. It is mildly 
alkaline to moderately alkaline. 

The C horizon is mottled in shades of gray, brown, and yellow. 

Okemah loam, 0 to 1 percent slopes (OkA). This nearly 
level soil occupies upland areas. Most areas are slightly 
convex. The areas are irregular in shape and average 50 

• • acres In SIze. 
Included with this soil in mapping are areas of 

Crockett and Wilson soils. These included soils make up 
about 12 percent of any mapped area. 

About '70 percent of the acreage of this !:lOil is cultivated, 
and the rest is in pasture. Capability unit 1--4; pasture and 
hay group '7C; Loam range site. 

Patilo Series 

The Patilo series consists of deep sandy soils. The soils 
are gently sloping to sloping and are on uplands. The soil 
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sllrface is plane to c:onvex. These soils han moderately 
slow permeaiJility and low anlilnLle water mpaeily. 

In a representa.tive profile the surface layer is loamy fine 
"';tnd abollt fi6 iw'hes thick. In sl'cl'tenee frolll the top. it is 
H inc'hes of brown, 30 inc'hcs of pale brown, and 30 lll<"ileS 
of very pale brown. The next 10Wl'!' layer. to a depth of 
aiJ(>llt 13~ inclH's, is a I'('c1<lish-ydlow sandy day loam 
t.hat has light-gray mottle,;. The underl,\'ing material to a 
depth of II() inc'hl's is brownish-yello,\" sandy loam. 

Hepl'esl'.ntative profih' of Patilo loamy fine sancl, 1 to S 
pl'rc:cnt slopl's (nort.hwest of pl'ivate roael, 100 feet, from 
fl~llC'l', llort.hwl''''t, .1.1 miles from State Highway in at 
Ken'ns Oil Farm Roa(l (i:W. then northwest 0.3;\ mile. 
no rtheast 0.H5 TIl i Ie. lIorth w~st 0.+5 mi 1 e. all d 1. ~ miles 
Ilort.heast) : 

AII-O to (i iuc'hes, bl"llwu (IOYR .-i/:;) lorlln~' liue sancl. dark 
yellowish h]'()wn (IOYR 3/4) llloist: strllctllrl'iess 
I single grain) to weak, linp, angular blocky ~tr\1('ture; 
soft, loose: few roots; sli,~'htly add; a hrupt. smol)th 
hounda 1','" 

. \ ll-G Co 3G inl'lll';':, ]lale-browu (IOYH 1i/3) loamy fiue sand, 
browu I 7,iiYR ;1/4) moist: structureless (single ,,,rain) 
to \\,pak, line, subaugular hlocky struC'ture: silft. loose: 
fe'w rOI}ts: fC'I\', \'{!ry finC'. iron c'oncretions: slightly 
add: gl'll<lual. sml)oth boundary. 

A:.!l-:m ,to -I,'> inc'hes. \'('1'.1' pale bro\\'n (IOYR ,'>I:~) loamy fine 
sa ncl, In'own (7},YR iii 4) moist; struct u reless (si ng1e 
grain) : soft, loo~p; few fine root ~: few, vpry finc, iron 
('on('!'('t ions; sl igh tly adel; ;':Tad ua I. ~nlOoth bon nda 1'.1'. 

A:.!:.! 4s to G() iu('hes, vel'Y pale brown (IOYR ,'-'/:q loamy fine 
sanel, light y('llowish brown (10YR 6/-l) moist: r('w, 
medium. distind, reddi"h-hrown mottlc's: strndure
less (single gain) ; soft, loose: few, soft, iron concre
tions up to olle-half inch in dianwter: f('\\', very fine, 
siliceous ppbhles: slightly acid; gradual. slllooth 
hou I1(la ry, 

B:.!II-GG to lOG illC-hes, I'('clclish-,I-ellow I 7,iiYR GIG I sancly clay 
loam, strong hrown (7.iiYR GI61 llloist: many <:oarsl', 
prominent, lig'ht-gray IllOttl('S; weak. C'O:lrse, subangu
lar hloc'ky ~t ruc'tun'; harel, friaIJlp, stkky and lliasti(' ; 
few soft and ["W st l'Ongl.\' cementpll iron conndions 
as lIlUdl as olH'-fourl h inch in eliameter; mediulll acid; 
(liffuse, smooth hounelary. 

B:.!:!t-IO() to 1;1';> inc'hes, reclclish-.I'pllow c 7,5YR-fi/6) s:lnlly clay 
loal\1, strong hrown (7.;;YR ii/6) moist; few, fin!', faint. 
rpd(lish-yellow and n,r), pall' brown mottles: weak, 
"oarse, hlocky strud.ure to structureless (massive); 
hard, fri:lble, slightl~- "til'k~' and slightI~, plastic: me
dium aC'id: graclual, wavy houndary. 

('-13:.! to 140 int:ill's, hrownish-yello\\' (IOYR GIG) "aIHly loam, 
ypilowish hrown (IOYR ii/6) moist': structureless 
(Illassi\"e) ; slightly hard, vpry friabl!', slightly sticky 
nnl! slightly plastic; few iron concretions one-half inch 
in length. 

Tlw .\ horizon !,;In,,(~~ fl'om -l0 to SO inclws in thicknps". '.I'll(' 
, Al i~ lig'ht brownish gray. pale brown, brown, yellowish IIrown, 

hr(lll'nish ydlo\\', or reddish yello\\'. Reaction is slightly aci(1 
or neutraL The A2 horizon is ver~- pah~ bro\yn, yellowish hmwn, 
Ol' Yellow , . 

'I'he H:.!t horizon is rp(ldish yellow to hrownish Yl'llow and 
hn~ mottlt's of light ."ray, r('cl, yellow, :lIld brown. 

Patilo loamy fine sand, 1 to 8 percent slopes (PaD},.
This is the only Pat-ilo ",()il mapped in t-hl' c'Ollllty. This 
gently slopping to sloping ",oil is on uplands. The areas 
:Ire irrpg-illar in shapl' nnd an'ragl' ;;1) al',rl'S in size. 

[ncllHlc'd with this soil in mapping arc areas of Dough
erty, Nimrod. Stidham. anel TuC'kc'nnan soils. These in-. ' ' 

dUllPlI soils make up about. l~ percellt of any mapped area. 
About n;) lw,rcent of the aC'l'l'agl' of this soil is in pasture. 

and 1.11<\ rl'st. is ('.ultinltl'll. 'I'll('. aen'age in pastun' is cleared, 
a nd most of it formerly was farmed. This soil is sllsceptible 

to soil blowing. Capability unit IlIs-2; pasture and hay 
group 9B; Sandy range site. 

Pursley Series 
The Pursley seril's consists of ,yell-drained. calcareous 

soils that forllled in alluvium. These nearjy level soils are 
on flood plains of slllall streallls and along"the ollter edges 
of larger streams. The soil surfa('e is plane and slightly 
convex. Pel'llwability is moderate, and available water 
('apacity is high. 

III a l'('lH'l'Sentati \'(' profile the surface layer is dark 
grayish-brown clay loam about 1-! inelH's thick. The next 
layer. to a depth of about. ;\~ inches, is grayish-brown loam. 
TI\(, underlyillg material is grayish-brown elay loam in 
the uppl'r S inches, stratified thin laYl'rs of slightly sandier 
nlld slightly more clayey sediment in the next S!O inehes, 
and stratified, olin' silty day loam, dark grayish-brown 
silty clay, and oli,-e-grny, calcareous loam to a depth of 
a Lout He; iJl(~hes . 

Representati \'C' profill' of Pursley day loam (110 fel't 
sout h west of pri yatl' road, 0.05 mile southeast of county 
r()ad, 1.;\ miles northeast 011 county road and 2.2 miles 
cast of Ila \\'son on Farm Road 7(9) : 

AI-O to 14 inches, dark grayish-brown (:'!.5Y 4/:.!) clay loam. 
"ery dark grayish brown (:.!,GY 3/2) moi~t; weak, 
"ery fim' and medium, granular stru('ture; hard, 
friahle, stick~' and plastic'; few fine roots; fl'W fine 
pores; common worm ('asts; ('ale'l reous; moclerately 
alkaline; dear. smooth houndary. 

B-I4 to 32 inches, grayish-IJrown (:.!.;;Y 5/2) loam, dark 
grayish broWll (:.!,;'Y 4/:.!) moi~t; weak. medium. sub
angular blcl(·i;,... and grallular structure: hard, friable, , 
slightly stkk,l- an(1 slightly vlastic; few fine roots: 
few fine llores; ('ommon wornl ca~t s; ('a ](oareous: 
modl'rately alkaline; gradual. smooth boundary. 

(:1-32 to 40 inches, gTnyish-brown (2.iiY fi/2) day loam, dark 
gray isll hrowll (:!.ii Y 4/:.!) moist; COllmon, fine. faint, 
pale-browll layers assoeiated with bedding planes; 
structurelpss (massive) ; hard, friable, slightly sticky 
aud slightly plastic'; few fine roots: common bedding 
planes: calcareo\l~; m()(lerately alkal ine; gradual. 
smooth boundary. 

C2 10 to GO illl'hes, stratiliet!, olive (;;Y (/3) silty clay 10:lm 
and dark gl'ayish-bro\\'n (2.5Y 4/:.!) silty clay, few, 
p:llc'-hrown stl':lta along 100~dding planes: struct\lrel('s~ 
(massiye) : very hard. firm, sticky and plastic; com
mon thrpnc1~ of ('akiulll ,'arbollatl' along bedding 
planes; calcareous. moderately alkaline; ch'ar. smOoth 
boundary. 

03-60 to 66 inches, olive-gray (5Y 5/2) loam, darker olive 
gray (GY 4/2) moist; structur€'lpss (massi\-e); hed
ding platH'S: hard, friable, ~lightly sticky ancl slightly 
plastic; fel\' threads of ('alcium c:lrbonate; calcare
ous: moderately alkaline. 

'i'he .\ horizon I"an"es from 7 to 20 inclws in thiekness. It is 
dark gray, very dark ."ray, (1:1 rk "raybh hrown. or brown. 

The Band (' horizons an' stratified. They an' light brownish 
gr:l~-, blaCk, dark g-rayish bl"O\\,ll, grayish bro\\'lI, olive gray, or 
olin'. The t,'xtllre l';lI1g'C's from clay to fille sand\' loam, . , 

Pursley clay loam (Pr). This soil oc('upiC's Hoocl plains 
of ('reeks, ~[ost of thl' arp:1S an' subjl,('t to flooeling about 
onc'(' evpry + to 10 years. hut. a fpw a I'pas a]'(' protl'('ted by 
flood-pre,'ention st.ructures anflll'.\"PPs. The areas gpnerally 
are long- and irregular in shape, anel tlH'y OC(:lIr on slightly 
hid1l't' l'levatiolls as natnral leve(~s alon1!' t.ll(' channel or , . 
along' the outl\l' part of flooel plains. The :1]'(':1S average 
about 55 acres in size. 
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This soil has the profil(' clC'scribcd as rrpresentati ,'e of 
the series. Included in mappillg are areas of Bunyan, 
calcareous YarJant. and Go,,'en ancl Trinitv soils. These 
included soils make up abollt 1;") pereent of any mapped 
area. 

"\bout GO perccnt of tl!c alTeage of this Pnrslry soil is in 
pasture; almost all of tIlls acr(>ag'l~ \ras fOl'll1erly (:ultil'ated. 
A~OLlt 40 percent of this so il is nilt-ivated: Capability 
U,l1lt I-I; pasture and hay group lC: Bottomland rnnge 
S1 t C' • 

Pursley clay loam, frequently flooded (Ps) . This soil 
is in lo\\' an'as adjacent to stream channels and alOlw 
smallpr streams. It extel,lds the width of the flood plail~ 
The areas arc ll'reg'ulal' III shape. They arc long and nar
row and average abollt !if) ac res in size. In somc places 
areas haY<' 111ll11el'OllS SCaliI' clIannels, but other areas havc 
vCI'Y fmy. It is subject to flooding' oncc cve ry 2 to ;~ years 
during tlw gro\ying' season. 
~he surfa?c layer is clark grayish-I,l'o\\'ll day loam ab011t 

p ll1ches t.lncle Brlo\\' thc SUI'i'ncl' layer, to a depth of 40 
])]("hes. the so Il ]S st ratifircl. li!!ht bI'OI\'llish-oTav friable 

1 (' ' , to v' , 
ca careous 111C samly loam and dark grayish-bl'O\Yn, firm, 
calcal'eous clay loam. Tlw 11Jl(lrrlyin!! scdil11l'nt is strnti
fied, light brownish-gray. -friabll' flnc 'sandy loam and cIa\' 
andl'xtl'llcls h) a depth of abont (iO inches. . 

IJl(~lutled \yit.lL this soil ill ma,pring arc areas of Bunyan, 
?alcar('OllS ~'a rlant, and Go\\'ell ancl Trini('y soil s . Thesc' 
lllclllCled SOl is ll1ake up about. 1:.! pCI'I'l'nt of any mappcd 
area. 

This Pursley soil is used for past m e. Some of the aereaO'(' 
fonncr}y ,,'as ('lllti,'ated for a short tinl<', but this soilis 
not ~l1lted to Ct:ops bec~l1 sc of frequent, and incg'ular 
floodmg, CapabIlity Ulllt V\\'-I; pastul'l' and ha~'lnnd 
group Ie; Bot,tomlancl range site. ' 

Purves Series 
The PlltTeS se ries consists of shallow, \Ycll-drained cal 

careous, clayey soils ovcr lim e:-;to lle, Thcs(' aenth slo\lino' 
1 ' ' I 1 '1'1 'I ,b, b SO l S .11 (' 011 IIp a,IlC s, l!' ~() I surface I"; COIl I'ex lIncl plane, 

TIlC')" ha,' e mod~rntt'ly sl,o\\' pcrllleaiJilit," and 1o\\, a ntil
able \\'ater ('apa('lty. 

In a l'l'j)n's('nta t i "C profil c the Sill' facc la vcr is c:llc:lreous 
day ah,out 18 inchps thick orer lilllestO\ ;e, T1H' uPP!'!' !) 
lIleilC'S 1S \'Cl'," dark gr:\y: :llld tl\(, lo\\'er !) inches is dark 
gmyish lJro\rll. 

Rcpl'l'sentati\'c profile of PUtTl'''; (,1:\" in :In an':l of' 
Pl~t'I'eS ro(,ky (' lay, 1 to :) pen 'ent :01 opes '(:.!OO feet \\'('st of 
pnvate road. -LO;) l1Iill's SO llth\,'est of Richland on Farm 
Boad [;)D-!. thcn O.-! Illik nortli on pri,'ate road) : 

All- O 10 !I .inl'hcs, \'(~ r,\' (]ark g'ra." (lOYR 3 / 11 1'1'1,", iJlal'k 
(] 0\ R ~/ll 1Il0ht: mod! 'rat!', nH'd i II III , gra II lila l' ~ I rt 1(' 

tyl'(':, , 'l' r ," han!. Ii 1'111, n'ry ~I i<-ky and \'Pl'." ]l1'I~ti('; 
{I'\\' 11111' roots; ('1, 11111 1" 11 lillll' ~I()IIl' l'"hbh,~t()I\('~ ;\\111111 

-l to () illd\('~ ill cii;\lIIl'\"er: fl'\\' iroll C'''IH' rl'tioIiS al)(I 
qua!'l7- pebbles: I'nlc;\rl'ou ~ : III'HI!'r:!lel.l' alkalille; 
gTadllni. ~ lIlo"th 1)(lllIl(la\'\' , ' 

.\l" - !1 tl) ]:-; in,'It('s, dark ,C!r:t,"ish-IIro'\'1I IIOyIt 4/~) ('lay, 
""1'.1'. <In rk gr:1,l'Ish 111'0\\' 11 (10 YR :;/ '2 I Illoi s i: ~I r"lIg, 
lII;dllllll, gwnlilar ~I ru..turl': ,'cry hard, linn, n'ry 
st l(' I;," nnd very pl;\ ~til': fel\' tine 1'00\'.': rp\\' tinp ~ili
ceous llebbles: ('OIllIlIOn, ~I I'ongl." ('(,lIll'llte(!. I'aldnm 
(',arhollate ,'on('I'plioll~: (';\](';\I'('OIlS; lIIode rately ulka
IllI e : abrupt, ~lIIl)ltlh boundary, 

R- IS 1020 inl'iws, indur:tll'd limes lon e licdnJl'k. 

'l'hl' ,\ hOl'izoll 1':1J\gl'~ from S to 20 indies ill tl1ickn('s~ , It is 
dark g-nlY, n'ry dark ,C!l'ay, "" dark gray i~h 111'01\'11, Limestone 
fl';I ,~lIlL'lits make liP as lIlueh a~ :W IId'cent of I hl' lIIass by 

I 
' , 

\'0 lllll e , 

Purves rocky clay, 1 to 5 percent slopes (PuC) , This 
gently sloping soi l occupies arcas in and adjacent to llat
ural cl!':l!lb alld on till' sides (If ridgetop;:;, The ar('as arp ir
rcgular 1Il shape and averag(~ 40 :I (TeS in s izc. 

Incl\lclC'C~ \\' ith this soil in mapping art' a],(~:lS of Altoga. 
Engle, I-Iclclen, and Hou:-toll Black soils. Thcse included 
so il s make ~IP about 1:2 'peyc~nt of all,\' mapped area, 

All 0 1 tIllS PI\lTeS so il IS 1Il pasturc. It i" too rock" to 1>e 
('l~lti\'ah'cl, alld ~()lI1e are~s :l\'(' too rocky to b(' mO\\'l:d (fig, 
L), I,ll some areas, ('spe('1:111>' up and down thc slopes, lJl'd
!',ne!;: IS pxposcd 111 rows, Llmestonc cobhles alld rocks as 
much as 111 fl'('t in diameter !!(,Ilcralh are on the surface 
of this soi l. III sOllie pl:lI'es the." an' ;"jto :20 f('('t apart, but 
~Il oth~l' pln<:(~s they an~ scattl'l'ccl on tIl<' su rface, Capabi l
]tYUlllt VIS-I; pasture and hay group 1:;A; no rallge s ite 
assigned, 

Stidham Series 
, TI,1c Sti~lhn~n scrie~ cons~st:-: <?f decp, "'ell-drained, gently 
SI~Pl11g ,SOlIs, The SOl i sudacl' lS COil vex and plane', P('I'nw
abIlIl")' IS moderator, and :,LVaiJablc \,vater capacity is lo\\'. 

III a rcpresentat lvc profilc the surfacc layer is loamy fine 
sand abollt :35 inches thick. TIH' upper [) ii,cilcs is .q,;tvish 
browll and thc lower ;\0 inchcs is \'e r}' palc brO\;';l. 'Thc 
ncxt layer, to :I dl'pth of 50 inc:hes, is sandy clay loalll, It 

Figure 12,-Area of Purves rocky clay, I to 5 percent s lopes. 
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is brownish yellow in t.h~ upper part but mottled in shades 
of brown, y<,llow, and red in the lower part. The underly
ing material to a depth of 72 in('lIes is :-;andy loam mottled 
ill sh:l<h~s of brown, yellow, and mcl. 

Hl'preSl'lltative profik of St.idham 10alll,Y line sand, 1 to 
fi Iwrepnt slopes (about 1,770 lCl't south and 4-.6 miles east 
of intersection of Stat.e Highways :\1 and :;of) in Kl'l'ens) : 

AI-0 to 5 inehes, grayish-brown (10YR i'i/~) loamy fine sand, 
very dark g-rayish brown (lOYH 3/~) moist; strw'
tureless (siIlg-!<~ grain) ; loosp; ('Olllmon gl'a~S roots; 
neut ral; dear, smooth uOlllltlury. 

A:!--G to 35 inehes, very J1ale ul'o\\'n (I()YR S/4) loamy line 
sand, light yt'llowisll bl'f)wn (IOYR (i/4) moist: strue
tllreless (single grain) : loose: few fine gras;,; !"Oots; 
few wonn ('ush and pores JilINl with darker material; 
eomlllon quartz pebhles as milch as one-half indl in 
diametpr; ~lightly acid; c!<'ar, smooth uoundar.,·. 

B~ I 1-35 to I:! ineiles, brownish-yellow (lUYR 6/6) sandy ('lay 
loom, yellowish urown (IOYR :";/6 I moist; eommon, 
medium, faint, stl'"u,g--IJI'(,wn mottItos; weak, coarsp, 
blocky strlldure to weak, ('oarse, suhangular hlocky 
stru('ture; harel, friablP. slightly sti<-ky and slightly 
plastic; few quartz pebbles in UI'I,('r part; very strong
ly acid; dpur, SlllOOt II uoundary, 

B:.!:.!t 1~ to 54 inehl's, ('oar~l'ly mottled, brownish-yello\\' (IOYH 
6/6), very pall' urown (IOYR 7/3). and reddish-yellow 
(7.5YR Ii/H) saudy day loam: weak, eoarse, suuan,gu
lar bloeky strudure; ve1',\' hard, firm, ~Iightl~' sticky 
allll slig-hUy plastic: few org-ani<, stains; few, fine, 
spmi-indurated and sort iron concretions; very strong
ly acid; dear, SIU()! ,th houndary. 

B:l-G4 to 60 ineh('~. coarsp!>' mottled, very pal(' urown (IOYR 
7/4), hrownish-yellow (lOYR 6/6), and red (2.5YR 
,I/S) sandy !'lay loam: weak (·o:ll'~e. blocky ,.,truet ure 
t.o llln~sive: hanI. friablP, slig-htly stiek~' anll sli,g-htly 
plnstie; few fine 'luartd vebhlps: few. finc, soft iron 
l:ollcr!'tioll~; lhe red material ('()ntnin~ lliore sand thnn 
tIle very pale brown or brO\\'nish-~'ellow lllatprial. nnd 
auollt 10 vercent of the Illotth'" are in shadps of red: 
vpry stl'Ong-l~' ndd; ..ten 1'. wavy uoundary. 

1:-60 to 7~ illl'lll'S, l:oarsl'l.\' mottled, urowni"h-yellow (lOYR 
li/GI, very pnk "rO\yn IIOYR 7/3), and re(ldish-yel
low (7.;'YR 6/n) sandy loams; structurelp~s (mas
si Yl~) ; slightly hanl, \'pry fria"le. ~Ii,ghtly stick~' and 
sli,dltly pla~til:: few fin(' quartz peb"lps; stratified; 
very st rong'ly acid. 

The Al and A:! horizon (:olllbinl'd range from 20 to 40 inches 
in t hil'klll~SS. '1'he ,AI horiZiln is light gray, g-rayish hrowl1, 
li~ht. yellowish urown, or very vale hrown. Reaction is ~lightly 
:l!'ill to 1ll'lltraI. 'rhe A~ horizon is 'light urownish ,gray, light 
~'dlowi~h hrown. y('lIow. or vpry pale hrown. Renetion is mc
(lilllll :u'id 10 slightly neilL 

'.rIll! Bt~ horizon ranges from In to ~G indIes in thickness. It 
is hrownish y('llow. pale brown. or yellowi"h ilrown. Mottll's 
in shades of red, ~'pllow, or browll inl:rea~e with dppth, Slrue
ture is hloeky to ~llban,g-ular Illoek.,·. The B3 hol'izon r:lllgps 
frolll li to 12 inch('~ in thil'klles~. It is mottled in shades of red. 
ilrown, or ydlow. ' 

'1'h(' (; horizon is mottled in shades of whit(', gray, ~'ello,,', 
red and brown. 

Stidham loamy fine sand, 1 to 5 percent slopes (StC).
This i,..; t.he only :-;tidh:l11l soil mapped in the ('ollnty. This 
gently :-;Ioping soil i,..; on uplands. Tlw areas art' il'l'l'/ ... '1.11ar 
in,..; I w pe and :I \'era gP -!() 11<'1'(':-; in sizp. 

Inclllded "'ith this :-,oil in mapping arl' an'as of Axtell, 
FI'Pl':-;t OIW, Konawa, and Ximrod soil,..;. These includecl 
soiJ:.; lllake np ahout. 12 percent of any mapped arpa. 

Ahollt, H{l pel'l'lmt of tllP. al'l'(~agl~ of tlli,..; soil is in pastnrp; 
thl' remaining {I pl'rl'pnt is in ('I'OPS, ~ro,.;t of the acreagl' is 
l'lpHre(1 and fOl'll1prly was fanned. A few deep 1-..'1.1llies (',lIt 
in some' :lrl'a,..;, ('apability nnit IIIe-8; pa,..;turc and hay 
group !)~\ ; :-;andy rang!' :-;ile, 

Tabor Series 
The Tabor series consists of dl'ep, somewhat poorly 

drained soils, Thcse nearly level soils are on uplands, The 
soil surfaee is plane to vpry slightly COnY0X. Permeability 
is vel'Y slo\\', internal drainage is very slow, and available 
water capacity is low. 

In a representative profile the surface layer is fine sandy 
loam, It. is grayish bro\yn to a depth of about 8 inches and 
light brownish gray to a (lepth of 15 inches, The next layer 
in Se(lllCnCe from the top is: 9 inches of clay mottled in 
shades of gray, brown, red and yellow, B inches of yel
lowish-brown clay that has olive and grayish-brown 
mottlcs. 12 inches of light olive-brown clay that has yel
lowish-browll and dark grayish-brown mottles, and 18 
inches of light brownish-gray clay loam mottled in shades 
of oli\'e, Yl'llow, and brown. The underlying matcrial to a 
llepth of 8f.; in('hes is light brownish-gray loam that is 
mottled. 

Representative profile of Tabor fine :-;andy loalll, 0 to 1 
percent slopes (12() fcet south \\'est from edge of road, 0,9 
mile soutlll'ast of railroad crossing in Corbet, then 0.9 mile 
northeast, 0.6 mile southeast, and 0,3 mile northeast) : 

.\ 1-0 to 1'1 indIes, grayish-brown (lOYR G/~) fill(' sandy loam. 
"pr." dark ,grayish urown (IOYR 3/2) moist: weak, 
fim', granular and suhangular hlocky ~tructure; slight
ly hard, vpry friaule; few fine root,,; neutral; dear, 
smooth boundar~·. 

A~-t1 to 15 inclH's, light brownish-gray (lOYR G/~) line sandy 
loam, dark graybh hrown (IOYR 4/2) moist; weak, 
medium, subangular blocky structure; slightly hard, 
very friable; few fine roots: "ery strongly acid; ahrupt 
wavy boundary. 

B~lt-IG to 24 inches, prolllinpntly mottled, grayish-brown 
(IOYR 3/~). dark-red. (2.iWR ;lj6) , and dark yel-

10wbh-lJrown (lOYR 4/1) day: moderate. coarse 
blocl,y ~tructure: extn'mely hard, \"l'ry firm, "ery 
sticky and "ery plasti('; few fine roots: clay films on 
ped facps: few ,'ery fine iron concrea tions; very 
strongly acid; gradual, smooth boundary. 

B~:.!t·-:24 to :1ti inches, yellowish-hrown (lOYR 5/4) day, dark 
yellowish brown (10YR 4/4) moist; common, medium, 
faint, olive and grayish-hrown mottles; weak, coarse, 
hlocky structure; extremely hard. vpry firm, very 
sticky and very plastic; fpw fine root~; day films on 
ped faees: f(~w "ery fine iron concretions; strongly 
aCid; g-radllal, slllooth uoundary. 

I:~:~t-36 to 48 inches, light olive-brown (:2.5Y 5/4) day, 
oli"e brown (~.3Y 4/4) moist; common, medium. faint, 
yellowish-urown mottles and few, fine, faint, dark 
grnyli~h-brown mottles; weak, eoarse. blocky struc
ture: extremely hard, very firm, very sticky and very 
pIa "tie ; few fine roots; few day films; f('w iron eon
cretions up to 3 millimeters in diameter; few fine 
;;iliceous pel,ules; strongly acid; diffuse. smooth 
boundary, 

B3-4S to 66 inchcs, light brownish-gray (:!.5Y (i/2) day l"am, 
g-rayish brown (~.5Y 5/~) moist; few, Hne, faint, olive
yellow and brown mottles; weak, eoar~('. blocky struc
ture to struetureless (lllassive); very hard, firm, 
sticky and plastie ; few pa tchy cla~' films; few iron con
,·retions. somp up to S millimeters in diameter; mildl~' 
alkaline; diffuse, wa "y uoundary. 

C-66 to SS inches. light urownish-gray (2.5Y 6/2) loam, gray
ish brown (2.5Y 5/2) moist; common, medium, dis

'tinct, urownish-yellow and light-gray mottles; struc
tureless (massive); "ery hard, firm, stieky and 
plastic; few fine iron concretions; mildly alkaline. 

The A horizon ranges from 10 to 20 indies in thickness, The 
Al horizon i~ light hrownbh g-ray. grayi.-oh brown, or urown. 
Rl'action is neutral to medium add. The A~ is light gray, light 
hrownish gray, or very llUle urown. Reaction is very strongly 
acid to medium acid. 
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The B2t horizon ranges from 16 to 3:: indIes in thiclme~s. It 
is mottled in shades of gray, red. yellow, allll. brown. n .. adion 
is moderately alkaline to strongly aei(l. The B:~ horizon ranges 
from 11 to 18 inch!';; in thiclmp~s. It is lll<lttied in "had .. s or 
gray. red, yellaw, oliye, and brown. 

'rhe C horizon is mottled in "hades of gray and brown. 

Tabor fine sandy loam, 0 to 1 percent slopes (TaAI.·
This is the only Tapor soil mapped in the county. This 
nearly level upland soil occurs mo:-:tly as broad watershed 
diyides. The areas are irregular in shape and average about 
:2ii acres in size. In some small areas where the surface i~ 
slightly undulating, water stands for short periods. 

Included with this soil in mapping are al'l'as of ~\xtell, 
Freestone, and Lufkin soils. These included >'oils make up 
about 12 percent of any mapped area. 

About 90 percent of the acreage of this soil is ill pasture 
which is clea,red and formerly was cultivated. The re
rna ining 10 percent is culti nlted. Capability unit III s-l ; 
pasture and hay group 8A; Sandy Loam range site. 

Trini ty Series 
The Trinity series consists of deep, moderately well 

drained to somewhat poorly drained, calcareous clay soils 
that formed in allm"ium. These marly le,"el soils are on 
flood plains. The soil surface is mainly plane, but ranges 
from slightly convex to concave. The permeability is very 
slow. Available water capacity is high. 

The surface layer in a representative profile is \"Cry 
dark gray, firm clay in the upper 24 inches, dark-gray, 
very firm clay to a depth of 36 inches, and black, very firm 
clay to a depth of 58 inches. 

Repl'esentati ,"e profile of Trinity clay, frequently 
flooded (75 feet northeast of county road, 1.4 miles south
east of cemetery at Cheneyboro. Cheneyboro is 3.;~. miles 
southeast of X a varro) : 

All-O to 24 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderatp. medium, angular blocky 
structure; very hard, finn, very sticky and Yen" 
plastic; few fine roots; few fine pores; calca reous ; 
moderately alkaline; dear, smooth boundary. 

A12-24 to 36 inchcs, dark-gray (GY ·1/1) clay, very dark gray 
(5Y 3/1) moist; modcrate, medium, angular blocky 
structure; extremely hard, very firm, very sticky:' nd 
very plastic; few fine roots; common calcium carbon
ate concretions; calcareous; moderately alkaline; 
gradual, smooth boundary. 

A13-36 to 48 inches, black (10yn 2/1) day, same color moist; 
weak, coarse, blocky structure; extremely hard, very 
firm, yery sticky and very plastic; few fine roots: some 
non intersecting slickensides, ('alcareous; moderately 
alkaline; gradual, smooth boundary. 

Ali 18 to ;"i8 inehes, black (10YR 2/1) clay, same color moist; 
weak, coarse, blocky structure; extremely hard, very 
firm, very sticky and very plastic; few very fine cal
cium carbonate concretions; few fine roots; calcare
ous; moderately alkaline. 

The .\1 horizon ranges from 34 to more than 62 inches in 
thickness. It is dark gray, hlack, very dark browl1, very dark 
grayish hrown, dark grayish lJrown, or very dark gray. 

Trinity clay (Tn). This soil is on flood plains. In some 
places it oceupies the entire ,yiclth of the flood plains. 
Thp, areas are il'l'Pgular in shape and a,"erage 270 acres 
• • 
In SIZP. 

In a representative profiIP tIl(' surface layer is ,'ery dark 
gra)", very firm cIa)' about 6' inches thick. The Ilext layer, 
to ~ dppt h . of 60 inches, is Vl'ry dark gray and has alter
natmg horIzons of dark-gray, very firm, calcareous clay. 

Induclpcl with this soil in mapping: an' areas of' Bunyan, 
Gowen, Kaufman, and Pursley soils. Th<:sp included soils 

• 
make up about 10 IH'rcent of any map]wd al'l~a. 

About. G5 lWl'!'pnt of the acreage of this soil is used 
for crops, and 35 percent is in pasturp. Following rainy 
s!'asons, som(' areas of this ;.;oil art' poneled for :L short 
period. Capabilit.y unit II""-l; pastul'C' and hay group lA; 
Bottomland rango site. 

Trinity clay, frequently flooded (Trl.-This soil is on 
flood plains and o(:cnpies the entiJ'(~ flood plain along sonH' 
of the sma 11('1' :-:trpallls. TIlt' arpas gC'nera 11y arc much 
longpr than they an' widp, and some are irregular in shape. 
The areas average -tOO acres in size. In some areas scour 
channels arc numerou:-:, but in other a]'(~as tlwy ar£' fmy. 
TIl(' soil is subjed to flooding on('!' every :2 or :.\ yea rs 
during the grmying season. 

This soil has tIll' profllp dpscl·ibed as rqm'sentatin of 
tho seriC's. Induded in mapping arc areas of Bunyan, 
calcareous variant, and Gowen, Kaufman, and Pursley 
soils. These included soils makP up about 12 percent of 
any mapppd area. 

Because flooding is a hazard on this :-:oil, it is not suited 
to crops. It is usC'd for pasture. Some'areas han' inter
mittent scour challlll'ls of Yal'ious depths and widths. In 
some areas, the ;.;oil remains wet for seYC'r:t1 wel'ks at a 
time. Capability unit Yw-1; pasture and hay group 1A; 
Bottomland rangc site. 

Tuckel'man Series 
Thp Tuchrman series ('onsists of deep, poorly drained 

soils. These soils are ncarly Im"pl and are in depressions 
on low-lying upland areas. The soil surfacc is concave to 
plane. Permeability is slow, and a vailabl!' water capacity 
is high. 

In a l'epn'sl'ntative profile tIll' surface layer is dark 
grayish-brown loam in the IIpp('r 6 inches and light-gray 
fiIll' sanely loam in the lower 10 inches. The next lower 
laypr is gray loam to a dept It of 30 inchps and dark-gray 
loam mottled dark yellowish-browll to a depth of about 
(i() inches. 

Hepresentatiyc proJile of Tuckerman loam, ponded 
(southeast of FarIll Road t;;j, 50 fept from fencl', o.;~ mile 
northeast of intersection of Farm Roads S5 and 1129 and 
-:1:.0 miles north on Farm Road l1:W from its intersection 
with Fal'lll Hoad Woo, which is appl'OxiIllately 1.0 mile 
northcast of Chatfield) : 

A1-O to G inchl'~. dark grayish-brown (10YR 4/2) loam. very 
dark grayish browll (10YR 3/2) moist; common, fine 
and medium, distinct, brown mottles; weak, fine, 
granular structure; Y(,I'Y liard, firm, slightly stkky 
and slightl.," plastic; fl'W roots and "'orm cast s; many 
brown organic stains; vpry strongly add; dear, 
smooth lJoundan". • 

A2g-6 to 16 inches. light-gray (10YR 6/1) fine sandy loam, 
dark gray (10YR 4/1) moist; common, fin(', distinct, 
yellowish-brown mott \es; weak, filll', subangulal' 
blo .. ky structure; hard, friable. nonst ieky and non
plastic; few fine roots; very strongly acid; clear, 
sIllooth boulldar~". 

B2ltg-16 to 30 inches, gray (10YR G/1) loam, dark gray 
(10YR 4/1) 1'lOist; few, fine, dist ind. hrown mottles; 
weak. medium, subangular bloeky structure; very 
hard, firm, slightly sticky and slight Iy plastic; few 
fine root ~; strongly add; clear, smooth boundary. 
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E:!:!g- 30 to (;0 inl'iles, dark-gray (10YR 4/1) clay loam, yery 
dark gl"<IY (lOYR 3/ 1) l1loi,;t; few, fine, dis tinct, (lnrk 
yellowish-hmwn mol lIes ; l1Iode rn te, coarse, block,' 
strllcture; extrelliely bard, very firm, ,;ticky a lid plas
tic; fell' fine roots; day films Oil ped faces; medium 
a cid, 

The . \1 horizon rang!' s from (i to IS inch es in tbickness, 
It is gTay, ligbt ~ray, llark grayish bro\\'n, bro,YI1. or ligbt 
hrowni sh ~ra.l' and has llIottlin~s of tIll'S!' ('ohm; amI yellow
ish brllwn, The A~ borizon ranges from S to :!O incbes in tbick-
1l(!SS, It is wbite 10 light gray and has reddisb-bro\\'n, brown, 
or y!'llowish-hrllwll Ilioltl!-", , 

'I'll!' B2t ranges from 13 to more tban 44 inches in tbick
ness, It is g ray, <lark ~ray, or lighl browni s h gray and is 
l1Ioltl(~<1 in s hades of gray, red, yellow, and brown, It is loam 
01' clay 111:1111. '1'he uppe r 20 incll('s of the Bt hOlizon a I'erages 
1,"; 10 ;{:; 1"-1"('.-nl. ill ,'ontent of 1"1 a,', Reactioll i,; very strongly 
:lcid til nll'rlinnl acid, 

Tuckerman loam, ponded (Tu), This soil is in depres
sions on lo\\' terracrs about. :20 to 40 f('Pt. aboye the flood 
plaill, Tile areas are itTP,!.!:u)ar in shapr, and thpy generally 
arc 10llg and narrow and average 20 acres in sizp, Some 
areas apppar to 1)(' old sconr channels, 

IllI'lwlNl wit.h this soi l in mapping are arras of Free
stOlle, Lllfkin, \imrod, and St.idham soils, These induded 
soils makl' "I' ai)out 10 lwrcrnt of any mapprd area. 

Tit is TIICkprJlHlll soil is used for pastil 1"('. In lllany areas 
of tlli s soil, t,ilp drainagc ontlpt rnd is fillpd with sedimrnt, 
aIHI watpr stallds for 10llg periods in most years. The 
frillg('s of SOI11P arras rrcpive deposits of sandier Illaterial 
frolll SlllTollllrling soils. Fertilizrrs are not dl'edivc unless 
this so il is art.ificially (ll'ained. Capahility nnit VIw-l; 
pnstllre and hay group SE: no range site assigned. 

Venus Series 

Thl' Vpnus series ('onsists of clrpp, wrll-drained, calcarr
OilS, loamy soils. TJlese sloping to modcrn.tply strep soils are 
011 uplands. The soil slIrfac('s are C011\'rx and plane. Prr
nwaoility is 1110derate, -and a "ailable \\'atrr capac'it), is 
high. 

III a reprpsenf:1 ti ,'e profile these soils n re ca lca reous clay 
10al11 to a (l!-pth or ahout 6il inches. The snrface layer is 
about. 11 inches thick and is '-('1'." dark grayish browJl. The 
ncxt. inyel" is li ,L!,'ht, olin' 'lll"O\\"Il to a depth of ab?ut 20 
in r. IH-s alld lio-h t \'(-llml'ish bro\I'Jl to n, depth of 48 mches. 
Tlw ul1(krlyi7lg rilatpl"ial to a deptlt of no inches is mot.tled 
lig-ht. yellowish brown, oli,'e yello\y, and brownish yellow, 

Rq)l"I'sl:ntatiyc profil(~ of Venus clay loam ill an a.rr:1 
of \frlll!s ('omplex, o"j to Ifi perccnt. slopes (ahout !) :~ O feet 
west. of I·011Ilt.y road, 0.1 Blil!' north of Farm Road 13f)-~, 
and -Ul milrs ~ollth\\'l'st of illtrrsedion of I<'al'm Road 1394 
and :-;tatc Hip:lmay Hat Hichland) : 

A1--O til 11 ill Chps, \'ery d:l rk g-rayi~h-hro\\'n (10YR 3/ 21 !'lay 
loam, \"e lT dark browll (10YR :U2) moist: moderatt'. 
ml'(liUlll :11111 tine, :l1I'-!nlar hlocky StTU'ctU)"(- : hard. fri
ahle. sticky and plastil': rl'l\' til!e ("(lots: fel\' line eal
dum ca l"l)()nat.- l'(ll!crptions: common Il'orm cnst~. cal
ca rpous: 1l100ll-r:lle\.\' :llkaline: !'lear, ~llIooth bound:lr~· . 

1:21-,11 10 :!O illclt e,.:, Ikhl olil· .. -bro\\,1l (2,;,Y ;;/ -1) clny loam, 
olil-e brol\'l! I :! ,5Y -1 /.\ ) moist: common. tine. faint, 
(lark-hro\\'1! mottles: llI(l(ll'rnt .. , IHpdinm, allgulnr 
hlocky strncture: hard, fl·inble. sl ick" anll plastk; 
fel\' fin .. ront~: felY \\'orm casi's: fl'll' fin e calcium car
bonate concrpti(lns :It upper boundar,\': call-areous: 
moderately alkaline; gradual, smooth boun(lary, 

B22-20 to 48 in"hes. light. yellowisb-hrown (2,5Y 6/ 4 l clay 
I,,:tm, li ,'-!ht oliye brown ( :!.riY 5/ 4) moist: moderate. 
lllPdium. subangula r blocky structure; hard, fliable, 
"ticky and plastic; few fine roots; few fine calcium 

cal-bonate concretions and SDlall amount of soft pow
Il.!r\" lime: calr':I reous; moderately alkaline; gradual, , 

smooth bounllary, 
Cca--'i18 to 60 incbe~, mott led, light yellowish-brown anll olh-e

yellow day loam: fe\\', fiue, brow~ish-yellolY m?ttles 
in lower part; strudurel!'ss (massl\'e) ; bard, friable, 
sticky and plastic: few fine roots in upper 2 inches; 
com ilion mas~ .. s of powdery lime anll fell" calcinm ear
bonate concretions : calcareous; moderately alkaline. 

The A horizon ranges froll! 10 to 16 inches in tbickness. It 
is dark gray, dark gray ish broll'n, or very rlark grayish brown. 

The B2 is 16 to 3D illl'hes in thicknl,ss, It is ligill yeiluwish 
brown or light olive brown and has few to commo n mottles 
of ligbt gray, dark grayisb broll"n, dark brown, or ligbt yellow
ish brown, 

Tbe C borizon is mottled in shades of gra,", olive, yellow, 
and brown, 

Venus complex, 5 to 15 percent slopes (VeE). This 
complex consists of sloping to n~oderately. steep soils on 
uplands (fig. 13). The arras are ll-regular 111 shape. They 
are mostlv long and narro\\" and generally follmy the con
tour of Uie land. The areas a,'crage 70 acrcs in size. 

Venus soi ls make up about 54 'percent of the complex, 
Bonham soils 16 percent, a limestone ledge or outcrop, 
10 percent, and less extensive soils, 20 percent. Venus 
soils and the less extensive soils occupy areas below the 
limestone outcrop. Bonham soils occupy areas at thr lower 
ele\'ahons and the sides of dl'ainageways. The limestone 
outcrop occllrs in 101lg, natTO\\- arcas on the higher deya-
tions in the complex. . 

Included with these soils in mapping arc areas of ChlCk
asha and Heiden soils. These included soils make up about 
10 pcrcent of any mapp('d a rea. , . . 

All of these soils are used as range. CapabIlrty umt 
VIe-2; pasture and hay group 7D; Loam range site. 

Wilson Series 
The 'WilSall series consists of deep, somewhat Roorly 

chained soils. The soil surface is convex to plane. !:Slopes 

Figure 13.-Typical landscape of Venus complex, 5 to 15 percent 
slopes. 
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are predominantly 0 to 3 pe~cent, but in places they are 
as much as :) percent. These sOlIs are ,"ery slmdy permeable 
and have high available ,Yater capacity. . 

In a representatiye profile thl' surface layer is .dark
gray to ,"ery dark gr~ly, firm clay loam nbout 8 ~nches 
thick. The next layer IS dark-gray, vcry firm clay 1Il the 
upper:W inches and mottled, yery firm clay that is grayish 
brown in the upper part and light brownish gray in the 
lower part in the next 20 inches. The underlying material 
to a depth of 60 inches is mottled olin-yellow, light 
brownish-gray, light olive-gray, and light olive-brown, 
firm, moderately alkaline clay. 

Represe'lltati,"e profile of ",Vilson clay loam, 1 to 3 per
cent slopes (200 feet southwest of fence along eOllnty road, 
1.8 mill>s northwest of intl'rsection of State Highway ~2 
and Farm Road 1839 northwest of Corsicana, then 1.8 
miles southeast and 0.8 mile south west) : 

Ap-O to 3 inches, dark-gray (10YR 4/1.5) clay loam, very dark 
gray (10YR 3/1.5) moist; structure less (massive I ; 

weak, subangular blocky. structure; very hard, firm, 
sticky and plastic: few fine roots; few quartz pebbles 
as much as 1 inch in diameter; neutral: abrupt, 
smooth boundary. 

Al-3 to 8 inches, very dark gray (10YR 3/1.5) clay loam, 
black (10YR 2/1) moist: structureless (massive): 
weak, subangular blocky structure; very hard. firm, 
sticky and plastic: few line roots; common quartz peb
hIes as much as 1 inch in diameter: neutral: abrupt, 
wavy boundary. 

B2ltg-8 to 20 inches, dark-gray (10YR 4/1.5) el:lY, very dark 
grayish brown (10YR 3/:!) moist; moderate, medium, 
blocky structure; extremely hard, very firm, very 
sticky and ypry plastic; fel\" fine roots; day lilllls on 
ped faces; few quartz pebbles as much as one-fourth 
inch in diameter; mildly alkaline; gradual, wavy 
boundary. 

B22tg-20 to 28 inches, dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; moderate, medium. blocky 
structure; extremely hard, very firm, very sticky and 
very plastic; clay film'i on ped faces; few fine roots; 
few quartz pebbles as much as one-fourth inch in (liam
eter; few, very fine, white, noncalcareous concre
tions; few. fine. c:llciulll earbonate l,.,ncretions; mildly 
alkaline; gradual, wavy boundary. 

B23tg-2,s to 36 inches, grayish-brown I1()YR 5/2) clay. dark 
grayish brown (10YR 4/2) moist; few, medium, dis
tinct, light olive-brown mottles: weak, blocky struc
ture; extremely hard, very firm, very sticky and ,'ery 
plastic; few fine roots; few siliceous pebbles as much 
as one-fourth inch in diameter: common calcium car
bonate concretions; few, fine. white. noncalcareous 
concretions: mildly [llkaline; gradual, wavy boundary. 

B3g-36 to 48 inches, light brownish-gray (2.5Y 6/2) (·Iay. 
grayish brown (2.5Y 5/2) moist: many, fine, distinct, 
olive-yellow mottles; weak, blocky structure: ex
tremely hard, very firm, very sticky and very plasHc; 
few fine iron concretions; fpw siliceous pebhles as 
much as 1 inch in diameter; many calcium carbonate 
concretions and masses of powdery lime: mildly alka
line; diffuse, wavy boundary. 

C 48 to 60 inches, mottled olivp-yellow, light brownish-gray, 
light olive-gray. and light olive-brown clay: strnctnre
less (massive) ; very hard. firm. verT stieky and very 
plastic: common masses of powdery lime. and f(~w cal
cium carbonate concretions: calcareous; moderately 
alkaline. 

Thl' A horizon rangp~ from 3 to 18 inches in thicknpss. It is 
gray, dark gray, very dark gra~'. dark grayish brown. ypry 
dark gTayish brown. or grayish brown. Texture ranges froIt! 
clay loam to fine sanlly loam. Reaction ranges from neutral to 
medi um acid. 

The B2tg horizon ranges from 1-1 to 42 inches in thielmess. 
It is dark gray, very dark gray, dark grayish hrown. or light 
brownish gray. The B3g horizon ranges from 6 to 18 inches 

in thickness. It is dark grayish br(lwll. light brownish gray. 
gray, light gray, yellowish brown, dark gr;IY. olin' gray. or 
olive. :'Ilottles are in shades of .<{ray, ~'ello\\', hrown. and olive. 
The st.ructure is blocky to subangular hloeky. ~ilil-eous peb
bles, calc-ium carbonate eoncretions. iron l'ow'retions, amI clay 
films generally are vresent. Readiou l'Un.~l'S from slightly acid 
to modpra tely alkaline and ca\eareons. 

The C horizon is mottled in shadps of gray. yellow, browu, 
and olive. Texture is day or silty day. 

Wilson very fine sandy loam, 0 to 1 percent slopes 
(WIA). This nearly level soil is on uplands. It occupil's 
broad watershed dividl's or areas adjacent to streams. The 
areas are inegular in shapp, generally oyal to oblong, and 
they average about 40 alTes in size. 

The surface laver is O'ravish-brown vnry friable n~r\' J b 0.1 ,~ • 

fine sandy loam about () inches thick. The lll'x.L layer is 
dark-gray, vE'ry firm clay about. l1-i inches thielc 'I'll!' next 
lower layer is light gray, very firm clay al)Ollt 18 inches 
thick. The underlying l11aterial is mottlccllight gray, light 
olive brown, and grayish brown. wry firm clay to a depth 
of about 60 inches. 

Included with this soil in mappillg are areas of Crockett 
and Okemah soils. 

~\.bout 90 percent of thc acreage of this soil is in pasture 
and the rest is culti,-ated. In SOllle areas natmal drains 
occur t.hat head at tIll' frillge of soil areas on wah>rshed 
divides. Some areas adjal'ellt to streams have a fl'w short 
gullies caused by runoff from steepcr slopes. Capability 
unit IIIs-3; pasture and hay group 8~\: Grayland range 
site. 

Wilson very fine sandy loam, 1 to 3 percent slopes 
(WIB). This gently sloping soil is on uplands. The soil 
areas are irregular in shape anll aVl'l'agl' about 20 acres 
in size. Natural (h'aills are common ",ithin the areas. 

The surface layer is g-rayish-brown, friable, vpr,\' ,fine 
sandy loam about 10 inches thi(..k, Till' lIPxt la.yer is very 
dark grayish-brown, very firm day about :28 incllCs thick. 
The next lower layl'l' is ypllowish-brown day mottled in 
shades of gTay. ypllow, and brown. It is abont 16 inches 
thick. The undprlying matprial is mottled, light yellowish
brown and yellow, ,'ery firm day that extends to a depth 
of about. 60 inches. 

Included "'ith this soil in mappillg an' are'as of' Crockett 
and Bonham soils. 

About 90 percent of the acreage of t.his soil is ill pastm'p 
and range, and the rest. is I:ultivated. TIll' hazar<l of erosion 
is moderate .. \. few short, shallow gullies occur in some 
places. Capabilit.y unit IIIe-l; pasture and hay group 8A; 
Gra)'land range site. 

Wilson clay loam, 0 to 1 percent slopes (WnA). This 
nl'arly 10\'el soil occupies broad upland areas and smaller 
areas at the heads of drainngeways. The soil areas an' ir
]'(~gula.r in shape and a nrage about ilG acres in size. 

The sllrface layer is dark grayish-brown, friable clay 
loam about 10 inc.1lCs thick. The next laver is verv dark 
gray, very firm clay abollt 2-1 inches thick. The next. lo\\'er 
layer is dark-gm.y, very firm clay about 16 inches thi('k, 
Thl' underlying material is gray, very firm, calcareous clay 
that pxtends to a depth of abollt 60 inches. 

Included ,,,ith this soil in mapping arc arpas of Burle
son, Crockett. and Okemah soib. These included soils make 
up abont 10 percent of any mapped arpa. 

About. 60 percent of the' acreagp of t.his soil is in pasture, 
and the rest is nIltivated. Capability unit IIIs-il; pasture 
and hay group 7H; Grayland range site. 
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Wilson clay loam, 1 to 3 per~ent slopes (WnB). This 
gently sloping' soil is on uplands. The areas are irregular 
in shape and aver:tge about·W acres in size. . 

This soil has the profile described as representative of 
the spries. Included in mapping arc areas of Bonham, 
Burleson, Crockett, Heiden, and HOllston Black soils. 
These induded soils make up about 12 percent of any 
mapped area. 

About 75 percent of the acreage of this soil is in pasture, 
and the l"('st is clllti \"llted. This soil has a moderate hazard 
of erosion. Capability unit IIIl'-I: pasture and hay group 
7H: ({rayland range site. 

Wilson clay loam, 3 to 5 percent slopes (WnC). This 
gently sloping soil oecupies the sides of upland drainage
ways. TIl<' areas gt'lwrally follow the contour of the 1and. 
They gt~Il<'l'all\' art' irregillar in shape, and long and nar-o. . . 
row. The areas average about 25 a<Tes In SIze. 

The sm' face layer is very dark gray, firm clay loalll 
about 4 indles thick. The next layer is dark-gray, very firm 
c1ay about 32 incllPs thi(·k. The next lower layer is dark 
grayish-brown, very firm, mildly alkaline clay that has 
Yl'llowish-brown and oliYl·-gray mottles. It is about 18 
inc'hes thick. The ullderlying matpria 1 to a depth of about 
60 inehes is light olive-gray, firm, moderately alkaline 
silty clay. 

Inc1uc1l'.d with this soil in mapping ar<' areas of Crockett, 
Heidl'n, and Houston Black soils. These included soils 
maIm up about 12 percent of any mapped area. 

.\ hout flO p<'n:ent of tIl<' acreage of this soil is in pasture. 
Some of this a<'l'eage formerly ,,-as cultivated. The hazard 
of erosion is severe. Ca pabi 1 ity unit lYe-I; pasture and 
hay group 7H; Grayland range sitt'. 

Wilson clay loam, 2 to 5 percent slopes, eroded 
(WnC2). This gently sloping upland soil generally occu
pit·s thl' steepel' part of the landscape between gently 
slopi Ilg soils on uplands and nat.ural drainagt'ways, but in 
pllll:l'S it. is on the upp<'r part of side slopes above mol'<' 
sloping soils. The areas arc long and naITO'" and generally 
follow the contour of the lanel. The areas averag'p 15 aeres , 
• • In Sl ze. 

The surface laYl'r is dark-gray, firm clay loam about 4-
ineill's thick. TIll' Ilext lnyer is da.rk-gray. \'ery firm clay 
abont, ~5 i n('lll's t'hiclc The next 10\wr layer is dark grayish
brown wry firm day t.hat has light. olive-brown mottles. 
It is 1 () in<',lll's thi('k. The underlying material is light-gray, 
yery firlll. calcareous cla" to a depth of about 60 inches. 

• • 

Indnded ",ith this soil in mapping art' areas of Crockett 
and Hc.ichm soiis. Thesp induded soils make up about 12 
per('ent.of any mapppd area. 

~Iost of tIll' acreagl' of this soil formerly ,,·as cultivated. 
.\.bout. r. perCl'.llt, 0 f t.he al'l'page is nm\" c,nlt.iYated and !);i 

percent. is in pa::rrun·. The areas of this soil have been dam
a.ged by either sheet or gnlly prosion or hy both. The gullies 
art' shallow, short, broa(L and V-shaped. They are 10 to 45 
feet wid!' and 1 to 2, fpet deep. Capability unit IVc-5; 
pastnre anel hay gr( IHp 7l; Grayland range site. 

Use and Management of the Soils 
The soils of N:warro County are used mainlv for culti-

'"' . . ..... 

,'ated crops. p ast.u 1'1'. and rang:c. TIns seet.lon t.ells how 
t.he soils an' managl'el for these purposes and also for wiI(I
life, for enginepring, and for town and Coullit,ry pbnning. 

A table gives estimated yields of the principal crops grown 
in t.hecount". 

First the'capability classification used by the Soil Con
selTation Servi(·p is briefly explained, t.hen management 
of the soils for the various uses is described. In discussing 
the us(' of the soils for crops, for pasture amI hay, for 
range, and for wil(llife, the procedure is to describe groups 
of soils that have similar uses and that require similar 
management, and then to suggest. management suitable 
for the group. 

Management of the Soils for 
Crops and Pasture 2 

The capability units in the county are described in the 
pages that follo,v and suggestions for use and management 
of the soils are given. In general, the soils in classes I 
through IY are nsecl mainly for cotton. grain sorghum, 
corn, and hay, and the soils in classes V and VI are used 
mostly for pasture and mnge. 

The names of all the soils in any gi\-en capability unit 
can be obtained by referring to the Guide to Mapping 
rnits at the back of this survey. The capability units n:re 
not numbered consecutiYely, because not all of the umts 
used in Texas are in this county. 

Capability grouping 

Capability grouping shows, in a general way, the suit
ahility of soils for most kinds of field crops. The groups 
an' madC' a(,(,ording to the limitations of the soils when 
used for field <:raps, the risk of damage ,,-hen they al'e used, 
and the "ay they respond to treatment. The grouping does 
not takC'n into account major and generally expensive land
forming that would change slope, depth, or other charac
teristics of the soils: does not take into consideration pos
sible but unlikel), major reclamation projects; and does 
not apply to horticultural crops or other crops requiring 
special management. 

Those familiar with the capability classification can in
fer from it much about the behavior of soils when used for 
other purposes, but this classification is not a substitute for 
interpretations designed to shm, suitability and limitations 
of groups of soils for range, for forest trees, or for en-

• • gmeermg. 
In the capability system, all kinds of soils are grouped 

at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

C.\PABILITY CLASSES, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals indi
cat<· progressively greater limitations and narrower choices 
for practical use, defined as follows: 

Class I soils have few limitations that restrict their 
use. 

Class II soils haYe moderate limitations that reduce 
the choice of plants or that require moderate con
servation practices. 

Class III soils have severe limitations that reduce the 
choice of plants, require specinl conservation prac
tices, or both. 

Class IV soils have yery severe limitations that reduce 
t.he choice of plants, require nry careful manage
ment, or both. 

----
2 By JERRY W AU,EI:. agronomist. Soil Conservation Service . 

• 
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Class V soils are not likely to l'rode but haye other lim
itations, impracticai to remove, that limit their 
use largely to pasture, range, woodland, or wild
life. 

Class VI soils havl' severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or ,\,ild
life. 

Class VII soils have very sm'ere limitations that make 
them unsuited to culti mtion and that restrict their 
use largely to pasture or range, woodland, or wild
life. (None in this county.) 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and 
rest rict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. (None in this 
county.) 

CAPABILITY SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter, e, w, 8, or c, 
to the class numeral, for example, IIe. The letter e sho\\'s 
that the main limitation is risk of erosion unless close
growing plant covel' is maintained; 'W shows that water in 
or on the soil interferes with plant growth or culti \'ation 
(in some soils the wetness can be partly corrected by arti
ficial drainage) ; 8 shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used in 
only some parts of the United States, shows that the chief 
limitation is climate thn t is too cold or too dry. 

In class I there are no subclasses, because the soils of this 
class have few limitations. Class V can contain, at the most, 
onl~' the subclasses indicated by w, 8, JLnd c, because the soils 
in class V are subject to little or no erosion, though they 
have other limitations that restrict their use largely to 
pasture, range, woodland, wildlife, or recreation. 

C,\P,\BILI'l'¥ UNITS are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require sim
iln,r management :md to have similar productivity and 
<;>ther respOllses to management. Thus, the capability unit 
IS a convenient g rouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, IIe-;;, or IIIe-5. Thus, in one symbol, 
the Roman numeral designates the capability class, or de
g.rep of lim itn,tion; the small letter indicates the subclass, or 
kmd of limitation, as ddined in the foregoing paragraph; 
and the Arabic numeral specifically identifies the capabil
ity ullit within each subclass. 

CAPABILITY UNIT 1- 1 

In this unit arc deep, nearly level bottom-land soils that 
have a clay loam surface layer. Permeability is moderate, 
and a \'ailable water capacity is high. 

The principal crops are cotton, grain sorghum, and corn. 
l\1£a1£a and small grain are also grmnl. Including ferti
h~ed sorghum or small grain in the rotation in the crop
pI~lg system and retnrning residue from these crops to the 
soIls help to maintain fertility and to improve tilth. Crops 
on these soils respond well to applications of fertilizer. 

CAPABILITY UNIT 1- 2 

In this unit are deep, nearl y level bottom-land soils that 
have ,a friable loam to fine sa'ndy loam surface layer. Per
meabIlity is moderate, and available ,Yater capacity is high. 

The principal crops are cot.ton (fig, 14) :tnd grain sor
ghum. Small acreages of COl'll, small grain, and a ]fHlfa are 
also grown. (Tsing a cropping- system that includes ferti
lized sorghum or small graill in the rotation and return
ing residue from these nops to the soils help to maintain 
ferti lity and to im p rovl' ti tth. Crops on these soils respond 
well to applications of a complete fertilizer. 

CAP ABILITY UNIT 1-3 

The only soil in this unit is Freestone fine sandy loam, 
o to 1 percent slopes. It has a very friable fine ~andy loam 
c;urface layer n iJout 18 inches thick. Permeability is slow, 
and a,yailable water capacity is high. , 

Tho principal crops are ,!.!.'l'ain sorghum~ hay crops, and 
cotton. Using a cropping system that include's fert.ilized 
sorghulll or small grain in the rotation and returning resi
due from these crops to the soil help to maintain fertility 
and to impro\'e tilth, Crops on this soil respond \\"e11 to 
applications of fertilizer. 

CAPABILITY UNIT 1-4 

The only soil in this unit is OkPll1ah loam, 0 to 1 percent 
slopes. It has a loam sn dace layer over clayey lowl'r layers. 
Antilable water capacity is high, The principal crops are 
cotton~ grain sorghum, COl'll, and oats. l T sing a cropping 
c;,\'stem thnt includes fl'rtilized sorghum or small grain in 
the rotation, and It'turning rl'sidne from these crops to 
t.he soil help to maintain fertility and to improve tilth. 
Crops on t.his soil respond ,yell to applications of fl'rtilizer. 

Figure I4.-Cotton on Bunyan loam, calcareous variant. 
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CAPABILITY UNIT lIe-l 

III this unit arc deep soi Is that Ilave a clay surface layer. 
Tht~l' soils 'are \'ery slowly permeable. A\'ailable ,vater 
eapacity is high. The Il:tzard of erosion is moderate. 

The principal crops art' cotton and grain sorghum. Small 
grains, ('()rn, and wintm'peas are also grown. Using a crop
ping system that includes fertilized sorghum and small 
grain in the rotation, and returni ng residue from these 
('raps to the soil help to maintain fertility and to improve 
tilt h. Keeping residue on the surface of these soils helps 
to ('ontrol water erosion. 

Contour farming (fig. 1;"») and terracing are needed on 
tlwsl" soils. Providing diversion terraces and grassed water
ways help to remove outside or excess runoff water. 

CAPABILITY UNIT He-3 

In this unit al'l~ rleep soils that ha\'e a fine sandy loam 
surfacp layer. Available \yater capacity is moderate to 
high, The haz;ml of \Vah~r prosion is moderate. 

The principal (',rops are grain sorghum, COl'll, and hay 
crops. Small grain for grazing is also grown. Using ;1 

('ropping system that includes fertilized soro'hum or small 
grain ill the rotation, awl returning resill~e from these 
crops to the soils help mainta in fertility and i mprov(' 
tilth. Keeping rC'siclue on t,he surface of these soils helps to 
('ont rol wat(\r erosion. Crops on these soils respond well to 
appl i('a t ions of a fertilizer tha t contains nitrogen, phos, 
phorlls, and potassium. 

Contol1r fa rill i ng anll terracing are neC'lled on these 
soils. Providillg dinn'sion telTaces and grassed ,yaterways 
hel p to n'move outside 01' C'XCC'SS runoff \\'atpr. 

CAPABILITY UNIT lIe-5 

The Oldy soil in this unit is Bonham loam, 1 to 3 pC'rcent 
slopes. It. has a loam sllL'fa('p layp,r. Ayailable 
water ('a pacity is high. TI\(' haza rd of mlter erosion is 
llloclprate. 

The pri nci pal crops are cotton and grain sorghum. 

Figure l5.-Contour rows of cotton and milo on Houston Black 
clay, 1 to 3 percent SIOIJes. In the foreground is a bermudagrass 

waterway. 

COl'll. small grain, yetch, and "'intcrpeas arc also grown. 
j\pplicatiolls of a fertilizpr that contains nitrogen, phos
pllO~'US, and potassium are needed. Fsing a cropping sys
tem that illducles fcrtilizcd sorghum and small grain in 
the rotation, allll returning residue from these crops to the 
soi I hel p to Il1lLi n tain fertility and to improyp tilth. 
Lea\'ing residue on the surface of the soil helps to control 
,,'atcr erosion. 

Terracing and contour farming are needed on these 
soils, P roviding grassed \\'ater\\'ays helps to carry off ex
cpss ,,'a tel' from the terraces. 

CAPABILITY UNIT JIw-l 

III this unit are deep, nearly lenl bottom-land soi ls that 
haye a thick, Hry dark gray clay surface layer. These 
soils are \'pry slo\\' ly pcrmea blr. Available \Yater capacity 
is high. 

The principal crops are grain sorghum, cotton (fig. 16), 
corn, small grain, and forage crops. Thrse soils dry slowly 
because they ha\'e a hi~'h content of eLl\' and slo,," internal " , 

draillagt'. They ,'.::( ~nerally art' too wet "'hen cllltivated, 
resltlting in a poor physical condition, sueh as a plo\\'pan, 
Using a (:ropping Systl'll\ that includes fertilized sorghum 
or small grain in tIll' rotation and returning: residue from 
tlwsp crops to the soil help to maintain fertility and to il11-
pro\'(' tilth. C rops on tllcse soils respond \\'ell to applica
tions of fertilizer that contains nitrogen and phosphorus. 

In sonw place,.; di vC'rsion tplTaccs a]'(' needed to control 
outside runoff water. In some an'as grassed waterways 
are needed to provide safe outlets for the disposal of water 
from the eli \'ersion tenaces. 

Figure 16.-Cotton on Trinity clay. 
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CAPABILITY UNIT IIw-2 

In this unit are deep, nearly level soils that ,have a very 
dark gra.y clay surface layer. Thes.e so!ls a,re very slowly 
permeabl~ . .1\vailable water c~paclty IS lugh. , 

The prmclpal crops are gram sorghum, cotton, forage 
crops, corn, and small grain. These soils dry slowly because 
they ha,"e a high content of clay and slow internal drain
age. They gene~'ally an' ~o.o wet \"hen culti yated, resu.lting 
in a l~oor phYSIcal eO~ldltIOn, s~ch. ~ a plo\\'pan. U smg a 
croppll.lg system th~t mcludes fl'rt~hzed s<?rghU1~l or small 
grain III the ~otatlOn and .ret~l'll~ug .r:esldue fropl these 
crops to the SOlIs help t~ mamtam fertllIty and ~o ll~lprOye 
tilth. Crops on these salls respond well to applIcatIOns of 
fertilizer that contains nitrogen and phosphorus. 

In some placl's di,"ersion il'rraces are needed to control 
outside runoff watl'r. In some fields grassed \\'aterways are 
needed to pro\"ide safe outlds for the disposal of water 
from the diversion terraces. 

CAPABILITY UNIT 118-3 

In this unit are deep, lwarly lC\'el to gently sloping soils 
that han a loamy fine sand surface Ian'r. These soils are 
moderately to nioderately slowly pel·l1leable. Available 
water capacity is low, and the hazard of water erosion is 
slight. 

The principal crops are grain sorghum, hay (TOPS, and 
corn. Crops on these soils respond well to applications of 
feltilizer that contains nitrogen, phosphorus, and potas
sium. (~sing a cropping system that inclllCles fl'rtilized 
sorghum or small grain in the rotation and returning resi
due from these crops to the soils help to maintain fertility 
and to improve tilt.h. 

CAPABILITY UNIT IIIe-l 

In this uuit are deep. gently sloping soils that haye a 
clay loam to fine sandy loam surface layer. These soils are 
n'l'y slowly permeablE'. The hazard of erosion is moderate. 

The principal crops are cotton, grain sorghum, small 
grain, and corn. Crops on these soils respond well to fer
tilizers that contain nitrogen, phosphorus, and potase;ium. 
Using a cropping systl'm that includes fertilized sorghum 
or small grain in the rotation and retllrning residue from 
these crops to the soils help to maintain fertility anel to 
improve tilth. KllC'ping residue on the surface of these 
soils helps to control erosion. 

Terraces andl'ontonr fanning arc needl'd on these soils. 
Providing grassed waterways helps to remove runoff water 
from the terraces. 

CAPABILITY UNIT IIIe-2 

These are deep, gently sloping clay soils. They are very 
slowly permeable. If dry, the soils form a granular mulch 
on the surface and wide cra('ks occllr. In man v areas root 
~'ot is a concern in management. The hazard of erosion 
IS moderate. Availab Ie ,yater ea pacit \' is high. 

The principal crops are gram so'rghum, cotton, and 
s~l~an grain. Using a cropping system that indudes fer
~lhzed sOJ'ghum or small grain in the rota tion and return
mg .r~sidue from these ('.raps to tIl(' soils help to maintain 
fertllIty and to improve tilth. Keeping residue on the sur
fa~e of these soils helps to control erosion. Crape; on these 
Salls respond well to fertilizer t.hat contains nitrogen and 
phosphorus. 

Contour farming, terracing, and gl'ae;sed waterways are 
needed on these soils to control excess runoff from the 
terraces. 

CAP ABILITY UNIT IIIe-3 

In these units are deep, gently sloping, clay soils t.hat. are 
very slowly permeable. Available water cn.paeity is high. 
If dry, the soils form a granular mulch on the surface 
and wide cracks occur. In many areas root rot is a con
cern in management.. The hazard of further erosion is 
moderate. The soil areas are dissected by broad, V-shaped 
gullies. 

The principal ('raps grown arc cotton, grain sorghum, 
small grain, and hay crops. Using a croppmg system that 
includes fertilized sorghum or small grain in the rotation 
and returning residue from these crops to the soil help 
to maintain fert.ility and to improv(' fl'rtility. Keeping 
residue on the surface of these soils helps to control erosion. 
Crops on these soils respond well to fertilizer that con
tains nitrogen and phosphorus. 

Contour farming, terracing, and grassed waterways are 
needed to help remove excess runoH water. 

CAPABILITY UNIT IIIe-4 

In this unit are deep and moderately deep, gently slop
ing, well-drained clay loams that are moderately per
meable. Antilabh' water capacity is low to high. The 
erosion hazard is moderate. Crops on t.hese soils are subject 
to root rot. 

The principal crops are grain sorghulll, such hay crops 
as sorghum and johnsongrass, and small grain for grazing. 
Lea \'ing all residue from tlH'Cie crops on the surface helps 
to control erosion and also adds organic material. Crops 
on t.hese soils respond well to nitrogen and phosphorus. 

Terraces and contour farming are needed on these soils 
to help to control erosion. Providing grassed waterways 
helps to l'l'lIlo\'e I'xeess runoff water from the terraces. 

CAP ABILITY UNIT IIIe-6 

Konawa fine sandy loam. ;3 to S percent slopes, is the 
only soil in this unit. It is moderately pl'rmeable. The el'O
sian hazard is moderate to se\·ere. Ayailahle water capaeity 
is moderate. 

The priw,j pal crape; are hay crops and some grain 
sorghum. Kl'eping residue from these ('raps on the surface 
of these soils he I ps to <.:Ontrol \yater {~rosion. This practice 
also help:; to maintain OJ' to improve soil tilt.h. Crops on 
these soils l'l'spon{1 well to applications of fl'rtilizer con
taining nitrogen, phosphorus, and potassium. 

CAP ABILITY UNIT IIIe-7 

The only soil in this unit is Konawa fine sandy loam, 5 
to 8 percent slopeCi, erodc(1. It. i:; moderately permeable. 
"\. vaila.hle water capacity is moderate. The hazard of 
erosion is Slwen', and sheet and gully erosion occur in most 
areas, 

TIll' prinei pal crop is sorghum for hay and grain. Using 
a cropping systl'm that il1<'lndes fl'rtilized sorghum or 
small grain in the rotation and returning residue to the 
soil helps to maint.ain fl'rtility and to improve tilth. Keep
ing residue on the surface of the ~oil helps to control ero
sion. Crops on these soils !'{'spond well to appli('ations of 
fertilizer that contains nitrogen, phosphorus, and potas-

• Slum. 
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Terracing and ('ontoul' farming are needed on these soils 
to help to control erosion. Providing grassed waterways 
hel ps to l'I:mo\'e excl'SS rUllofr ,,'ater from the terraces. 

CAPABILITY UNIT IIIe-8 

The only soil in this unit is Stidham loamy fine sand, 1 
to 5 pel'cent slopes. A vailable watt~r capa('ity is low. The 
hazard of water erosion is slight. 

The principal crops grown are grain sorghum, hay, cot
ton, and CO I'J1. C rops on thes(' soi ls respond \'Iell to fer
ti I izel's that eontain nitrogen, phosphorus, and potassiunl. 
The residue produced by th ese (,I'OPS should be returned 
to tIle soil to main fpl'tillty and to impro\'e tilth. 

CAPABILITY UNIT lIlw-l 

The only soil in this Ilnit is Lufkin fine sandy loam, 
o to 1 percent slopes. Permeability is very slow. Available 
watllI' ea pacity is high. 

The principal crops arc grain sorghum, hay, cotton, 
and com. Crops on these soils respond well to applicat ions 
of fertilizer that (;ont.tins llitrogen, phosphorus, and 
potassiulll. A. suitable cropping system is one that pro\'ides 
a large amount of I'!'sidue. 'When lrft on the surface of the 
soils after harvest and later plowed into the first few 
inehrs of the soil, tIl(' residue of these crops helps to 
maintain fertility and to impro\'e tilth. 

CAPABILITY UNIT IIIs-l 

In this Iluit a I'C deep soi Is that haye a fine sandy loam 
surface layer :md clayey 10\\'er layers. These soils are very 
slowly permeable; available water capacity is 10'" to high. 

The principal crops are cotton (fig. 17), grain sorghum. 
corn, and hay erops. Crops on these soils respond \yell to 
applications of fertilizer that contains nitrogen, phos
phorus, and potassillm. A suitable l'ropping system is one 
that provides :t larg<'. amount of residue. vVhen left on the 
:mrfac<, of the soi Is after hanest., the resichll' of these crops 
helps to control erosion, to maintain feltility, and to im
pl'ove tilth. 

Figure 17.-Field of Tabor fine sandy loam, 0 to 1 percent slopes, 
bedded in preparation for cotton. 

CAPABILITY UNIT IIIs-2 

The only soil in this unit is Pablo loamy fine sand, 
1 to 8 percent slopes. It is moderately slowly permeable. 
Available \\'ater ('apacity is low. This soil is susceptible 
to soil blowing. 

The principal crops are sorghum, COl'll, cotton, and 
watermelons. Crops on these soils respond well to appli
cations of fertilizer that contains nitrogen, phosphorus, 
and potassium. ~'-- sllitn ble cropping- system is one that 
pro\'ides a large amount of residue. vVhen left on the sur
face of the soil after harvest, and later plowed into the 
first few inches of the so il , the residue of these crops helps 
to maintain fertility and to improve tilth. 

CAPABILITY UNIT IIIs-3 

In this unit are deep, marly level upland soils that have 
a line sandy loam 01' day loam sllrface layer. Permeability 
is \'ery slow, and a vaila ble water capacity is high. 

The principal crops are grain sorghum, cotton, small 
grain, and hay crops. 1!sing a cropping system that in
cludes fpl'tilized sorghum and .~rains and returning resi
due from these crops to the soil helps to maintain fertility 
and to improve tilth. 

CAPABILITY UNIT IVe-l 

In this unit are deep, gently sloping soils that have a 
surface layer of clay or loam or fine sandy loam. A \-aibble 
\\'ater capacity is moderate to high. The hazard of erosion 
• 
lS severe. 

The principal crops nre grain sorghum, hay crops, and 
for"age so rghum. Leaving residue from these crops on the 
sllrface of the soils helps to maintain fertility, to impro\'e 
tilth , an<t to control water erosion. These soils respond well 
to applications of fertilizer that contains nitrogen, phos
phorus, and potassium. These soils are well suited to grass. 

Such erosion-control str llctures as terraces and grassed 
waterways help to remO\'e excess runoff water. 

CAPABILITY UNIT IVe-2 

In this unit are deep, gently sloping to sloping, calcare
ous clay soils. They are very slowly permeable. Available 
water capacity is high. Runoff is rapid, and some of the 
soils are eroded. If dry, the soils form a granular mulch 
on the surface, and wide cracks form. In many areas root 
rot is a concern of management. 

The principal crops are grain sorghum, small grain, hay 
('rops, and cotton. Crops on these soils l'l'spond well to 
applications of fertilizer that contains nitrogen and phos
phot'lls. Rptllrning residue of crops to these soils through
out most of or all of the year helps to maintain fertility. 
to improve tilth, and to control erosion. Terraces are need
ed on these soils to help eontrol erosion, and grassed water
ways are needed to rpmove l'xcess runoff water. These soils 
are well suited to grass. 

CAPABILITY UNIT IVe-3 

In tlus lmit are deep, gently sloping to sloping soils that 
have a clay loam or fine sandy loam surface layer. These 
soils are moderately permeable. A \'a.ilable water capacity 
is lug-h. The hazard of erosion is moderate to severe. 

The principal crops are sorghum and hay crops. Leav
ing residue from these crops on the surface of the soils 
helps to maintain fertility, to improve tilth, and to con
trol erosion. Crops on these soils respond wdl to fertilizer 
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that contains nitrogen, phosphorus, and potassium. These 
soils are well suited to grass. 

Terraces, waterways, and other erosion-control struc
tures are needed on cultivated areas. 

CAPABILITY UNIT IVe-5 

In this unit are deep, gently sloping soils that have a 
surface layer of clay loam to fine sandy loam. Available 
water capacity is high. The hazard of erosion is seyere, 
and all of these soils are eroded. 

Only a small percentage of the acreage of these soils is 
now cultivated, though formerly most of the acreage was 
cultinlted. The prinCIpal crops are cotton, grain sorghum, 
and hay crops. Crops on these soils respond well to ferti
lizer that contains nitrogen, phosphorus, and potassium. 
Leaving residue from these crops on the surface of the 
soils helps to maintain fertility, to improve tilth, and to 
control erosion. 

Terraces and grassed waterways are needed to help to re
move excess runoff water. 

CAPABILITY UNIT Vw-l 

In this unit are deep fine sandy loams to clays on bot
tom lands. Available water capacity is high. These soils 
are subject to flooding too frequently to be suitable for 
cultivated crops. Most areas can support an excellent covel' 
of vegetation. 

These soils are suitable fol' pasture, range, wildlife 
habitat, and recreational areas. 

Maintaining a \'egetatiYe covel' on these soils is essen
tial. Pasture plants on these soils res{>ond well to ap
plications of fertilizer. 

CAPABILITY UNIT VIe-l 

In this unit are deep to moderately deep, gently sloping 
to strongly sloping soils that have a fine sandy loam to clay 
surface layer. These soils are very slowly permeable. Avail
able water C<1pacity is low to high. Some areas are seyerely 
eroded. 

The soils of this unit are suitabll' for past1l1'e, range, 
wildlife habitat, and rp(,l'l'ation. 

Natural vegetation needs to be maintained on these soils. 
Pasture plants 011 most of these soils respond ,yell to 
applications of fertilizer containing nitrogen, phosphorus, 
and potassium. Maintaining a cover of plants on the 
areas of these soils helps to control erosion. 

CAPABILITY UNIT VIe-2 

In this unit are sloping to moderately steep soils that 
have a fine sandy loam to clay surface layer. These soils 
are moderately permeable to very slowly permeable. Avail
able water ca.pacity is high. Some areas are eroded. 

These soils are suitable for pasture, range, wildlife 
habitat, and recreation areas. Pasture plants on these soils 
respond well to applications of fertilizer. 

A natural vegetati ve co\'er needs to be l1laintainpd or im
prO\'ed on these soils. Maintaining a vegetati \'e coyer on 
the areas of these soil helps to control erosion. 

CAPABILITY UNIT VIw-l 

The only soil in this unit is Tuckerman loam, ponded. 
This nearly leyel soil is poorly drained and slowly perme
able. It occupies low-lying areas. 

This soil is suitable for pasture, range, and wildlife 
habitat. Tuckerman loam, ponded, must be artifi('ially 
drained before it can be used for pasture. Pasture plants 
on this soil l'('spond well to applications of fertilizel' that 
contains nitrogen, phosphorus, alld potassium. 

CAPABILITY UNIT VIs-l 

The only soil in this unit is Purves rocky clay: 1 to 5 
percent slopes. It is shallow and moderately slowly per
meable. Available water capacity is low. }Iost :treas sup
port a good coyer of nati ve \'egetation. 

This soil is suitable for range or for wildlife habitat. 
The natural \'egetative ('O\'er neeels to be lIlaintained 

or improved. Plants on this soil respond well to applica
tions of fertilizcr that contains nitrogen all! 1 phosphorus. 
~Iaintaining a ngetati \'e co\,er helps to control .erosion. 

Estimated yields 
Estimated yields of the principal crops gTOWIl in N a

valTO County, under a high le\'el of management, are 
shown in table 2. The estimates are based on the results 
of rcsearch and on information ]'ec('ived from fanners and 
others who llaye knowledge of the soils and yields in the 
('ounty. 

The high le\'el of management of cropland includes all 
of the best known methods of farming. The pracJices used 
under this level of management are: 

1. Ra.infall is consened by using all ne('('ssary con
selTation practices. Among these practices are a 
properly maintained terrace system, contour farm
ing, and stubble mulching. 

2. Crop residue is managed for efrecti \'e erosion COll

trol. 
3. Soil fertility is maintained by timely application 

of fertilizer in kinds awl amounts base(l 011 soil 
tests and crop needs and by growing and manag
ing suitable soil-improving crops. 

4. Soil tilth is maintained by using a suitable crop
ping sequence that maintains an adequab> supply 
of organic matter; by tilling, halTesting', and graz
ing' at optimulll moistm'p content to avoid soil com
paction; and by using minimum but timely tillage 
to control weeds and prepare a seedhed. 

5. Measures are used consistently and at the propel' 
time for control of insects. disease, and woods. , 

6. Improved crop' varieties or strains ~1re used. 

Absence of a yield figure indicates tlw crop is seldollI growll 
01' the soil is not suitable fo], its production. 

Use of the Soils for Pasture and Hay J 

In X avarro County, pasture and hay arc impOliant for 
livestock production. The presellt trend is to use areas for 
improved pasture alld hay that formerly were used for 
crops. For the past several years much of the acrl'age for
merly used for crops is being planted to introdw:('(l grasses 
each year. Soil areas in impro\'ed pasture and hay crops 
are managed for the high production of forage by use of 
introduced grasses. 

3 By JERRY 'VALLER, agronomist, Soil Conservation Service. 
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TABLE 2. Estimated average yields per acre of the principal crops under a high level of management 
[Absence of data indicates that the crop is not suited to the soil or generally is not grown on it] 

Soil Cotton Corn Oats Grain 
sorghum 

Wheat 

D.~~ •. •. D. •. 
Alto~a silty clay, 2 to 5 percent slopes__________________________________ 240 35 50 3,400 25 
Axte I fine sandy loam, 1 to 3 percent slopes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 225 30 _ _ _ _ _ _ _ _ _ _ . 3, 000 _________ _ 
Axtell fine sandy loam, 3 to 5 percent slopes_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 200 20 _ _ _ _ _ _ _ _ _ _ 2, 500 _________ _ 
Axtell fine sandy loam, 2 to 5 percent slopes, eroded _______________________________________________________________________ _ 
Axtell fine sandy loam, 5 to 12 percent slopes _____________________________________________________________________________ _ 
Bazette silty clay loam, 5 to 20 percent slopes _____________________________________________________________________________ _ 
Bonham loam, 1 to 3 percent slopes_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 300 35 50 4, 800 25 
Bunyan loam, calcareous variant_______________________________________ 450 65 70 6,500 35 
Burleson clay, 0 to 1 percent slopes_____________________________________ 400 45 55 5,500 30 
Burleson clay, 1 to 3 percent slopes_____________________________________ 320 35 50 4,800 30 
Chickasha fine sandy loam, 3 to 8 percent slopes _______________________________________________________________ . ____________ _ 
Chickasha soils, 5 to 10 percent slopes, eroded _____________________________________________________________________________ _ 
Crockett fine sandy loam, 0 to 1 percent slopes___________________________ 300 45 40 4,000 20 
Crockett fine sandy loam, 1 to 3 percent slopes___________________________ 300 35 35 4,000 20 
Crockett fine sandy loam, 3 to 5 percent slopes___________________________ 225 25 30 3,000 20 
Crockett fine sandy loam, 5 to 8 percent slopes ____________________________________________________________________________ _ 
Crockett soils, 2 to 5 percent. slopes, eroded______________________________ 200 20 30 2,500 15 
Crockett soils, 2 to 8 perccnt slope!!, severely eroded _______________________________________________________________________ _ 
Dougherty loamy fine sand, 0 to 3 percent slopes_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 250 40 _ _ _ _ _ _ _ _ _ _ 4, 000 _________ _ 
Ellis clay, 3 to 12 percent slopes _________________________________________________________________________________________ _ 
Engle clay loam, 1 to 5 percent slopes _____________________________________________________________________________________ _ 
Ferris clay, 3 to 8 percent slopes, eroded_________________________________ 200 30 40 2,500 20 
Ferris and Heiden clays, 5 to 15 percent slopes, eroded ______________________________________________________________________ _ 
Ferris and Heiden stony clays, 8 to 15 percent slopes _______________________________________________________________________ _ 
Freestone fine sandy loam, 0 to 1 percent slopes ___________________________ . . 300 40 __________ . 4,400 _________ _ 
Freestone fine sandy loam, 1 to 3 percent slopes___________________________ 225 30 __________ 3,800 _________ _ 
Gowen fine sandy loam~_______________________________________________ 400 55 60 5,500 30 
Gowen fine sandy loam, frequently flooded ________________________________________________________________________________ _ 
Gowen clay loam_____________________________________________________ 450 60 60 6,000 30 
Gowen clay loam, frequently flooded _____________________________________________________________________________________ _ 
Heiden clay, 1 to 3 percent slopes______________________________________ 350 50 60 5,500' 30 
Heiden clay, 3 to 5 percent slopes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 300 40 60' 4, 500 30 
Heiden clay, 3 to 5 percent slopes, eroded __ ·______________________________ 275 40 55 4,000 25 
Heiden clay, 5 to 8 percent slopes

r 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 200 30 50 3, 000 20 

Heiden clay, 5 to 8 percent slopes, eroded ____ .---------------------------- 175 25 45 2,600 20 
Houston Black clay, 0 to 1 percent slopes _________ ~______________________ 450 55 65 6,000 35 
Houston Black clay, 1 to 3 percent slopes ______ ~___ ______________________ 375 50 60 5,500 30 
Houston Black clay, 3 to 5 percent slopes________________________________ 300 40 60 4,500' 30 
Houston Black clay, 2 to 5 percent slopes, eroded _________________________ 280 35 55 4,000 25 
Houston Black clay, 5 to 8 percent slopes________________________________ 225 30 50 3,000 20 
]{aufman clay________________________________________________________ 450 60 60 6,000 ·20 
]{aufman clay, frequently flooded ________________________________________________________________________________________ _ 
]{onawa fine sandy loam, 1 to 3 percent slopes____________________________ 200 50 __________ 4,500 _________ _ 
]{onawa fine sandy loam, 3 to 8 percent slopes____________________________ 150 25 __________ 2,600 _________ _ 
]{onawa fine sandy loam, 5 to 8 percent slopes, eroded_____________________ 125 20 __________ 2,200. _________ _ 
Lamar clay loam, 3 to 8 percent slopes___________________________________ 225 35 40 3,600 20 
Lamar clay loam, 5 to 12 percent slopes, eroded _______________________ ~ ____________________________________________________ _ 
Lufkin fine sandy loam, 0 to 1 percent slopes __ ~__________________________ 175 20 __________ 2,500 _________ _ 
Nimrod loamy fine sand, 0 to 2 percent slopes____________________________ 250 40 __________ 4,500 _____ . ____ _ 
Okemah loam, 0 to 1 percent slopes ____________ .________________________ 350 45 55 5,500 30 
Patilo loamy fine sand, 1 to 8 percent slopes______________________________ __________ 30 __________ 2,800 _________ _ 
Pursley clay loam _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 450 60 60 6, 000 30 
Pursley clay loam, frequently flooded _____________________________________________________________________________________ _ 
Purves rocky clay, 1 to 5 percent slopes ___________________________________________________________________________________ _ 
Stidham loamy fine sand, 1 to 5 percent slopes____________________________ 250 40 __________ 4,500 _________ _ 
Tabor fine sandy loam, 0 to 1 percent slopes______________________________ 250 35 __________ 3,500 _________ _ 
Trinity clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 450 60 70 6. 000 20 
Trinity clay, frequently flooded __________________________________________________________________________________________ _ 
Tuckerman loam, ponded _______________________________________________________________________________________________ _ 
Venus complex, 5 to 15 fcercent slopes ____________________________________________________________________________________ _ 
Wilson very fine sandy oam, 0 to 1 percent slopes________________________ 300 40 40 4,000 20 
Wilson very fine sandy loam, 1 to 3 percent slopes________________________ 275 30 35 3,200 15 
Wilson clay loam, 0 to 1 percent slopes__________________________________ 350 50 50 5,000 20 
Wilson clay loam, 1 to 3 percent slopes__________________________________ 325 40 45 4,200 20 
Wilson clay loam, 3 to 5 percent slopes ___________ ~______________________ 250 30 40 3,000 15 
Wilson clay loam, 2 to 5 percent slopes, eroded___________________________ 225 30 40 3,000 15 

----------------------------------------------------~------~--------~------~---------------
• 



NAVARRO COUNTY, TE'XAS 39 

Among the important grasses are johnsongrass, Coastal 
bermudagrass, and COlllmon bermudagrass. Increased in
terest is also being given to indiangrass, kleingrass, and 
lovegrass. For profitable production the grasses on most 
soils require a fe rtilization program. 

A greater percentage of the acreage of the county is 
planted to common bermudagrass and to Coastall bel'muda
grass than to other grasses. Common bermudagrass ( ~an be 
successfully seeded on sandy soils. Both common bermuda
grass and Coastal bermudagrass are sprigged. The sprig
ging method is more successful than other methods on all 
soil types. 

Pasture and hay groups 

This section identifies the soils in Navarro County by 
pasture and hay groups according to their suitability for 
the production of forage. The soils in each group are 
enough alike to be suited to the same grasses, have similar 
limitations and hazards, require similar management, and 
have similar productivity and other responses to manage
ment. Thus, the pasture or hay group is a convenient 
grouping of soils for t.heir management. 

Good management practices for pasture include fertili
zation, rotational grazing to maintain propel' grazing 
heights of forage, " "eed and brush control, and an adequate 
water supply. Good management practices for hay include 
fertilization and cutting the forage at the correct height 
and at the proper stage of growth. 

In this subsection, the 16 pasture and hay groups in the 
county are described. The production of bermudagrass 
under good management is ginn for each group in animal
unit-months of production. An animal-unit-month is the 
number of months per year that one acre ,yill provide 
grazing for one animal, or 1,000 pounds of 'live weight. 
It represents 1,200 pounds of air-dry forage produced. 

PASTURE AND HAY GROUP lA 

This group consists of deep, clayey, mildly alkaline to 
moderately alkaline, calcareous, bottom-land soils. ~Inll\' 
areas arc" sU.bject to flooding several times each year. ' 

The SOlIs 111 ~his group are clayey throughout the profile. 
When these SOlIs are dry, they crack, and \\":1 tel' enters the 
cracks rapidly. \~Then they arc \\"et, the cracks seal, and 
permeability is very slow. These soils ha,"e high avaIlable 
water capacity. The expected animal-unit-months of pro
duction is 8.0. 

The soils in this group are used for pasture and hay. 
Common bermudagrass and Coastal bl'rmudagrass :tre the 
main grasses (fig. 18) . Johnsongrass is commonly cut for 
hay. 

PASTURE AND HAY GROUP lC 

:rllis group consists of loamy, bottom-land soils. These 
SOlIs have hIgh amilable water capacity. Fertilizers that 
contain nitrogen and phosphorous are generally needed for 
sustained, high forage produdion. 

The soils in this group are used for both pasture and 
~lay. Common bermudagrass, Coastal bCl'lludagrass or 
)olmsongrass ha,"e a high production potential. The ex
pected animal-unit-months of production is 8.0. 

PASTURE AND HAY GROUP 2A 

Bunyan loam, calcareous variant, is the only soil in this 
group. It is deep, loamy, bottom-land soil. It is moderately 
permeable and has high amilable 'vater capacity. 

Figure lB.-Cattle grazing in ppsture of bermudagrass and dallis
grass on Trinity clay in pasture and hay group lA. 

This soil is used for pastnre and hay. COllimon berllluda
grass, Coastal bermndagrass, and johnsongrass are tIll' 
main grasses. The average expected animal-unit-months of 
production is 7.0. 

PASTURE AND HAY GROUP 7A 

This group consists of deep, clayey :coil s that a n' very 
slO\Yly permeahle. They have high availabk \\"ater capac
ity. Fertilizers t,hat contain nitrogen and phosphorus are 
generally needed for sllstnined high forage production. 

Common bermudagrass and ('oastal bermlldag-rass are 
the main gra,.:ses, but inn'eased ncn'age is being planted in 
kleingras;;, illdiallg"l'a;;;;, and 10ve15rass. About 7.0 animal"" 
unit-months of productioll can be expected undel' good 
management. 

PASTURE AND HAY GROUP 7B 

This group consists of clay soil;; that are very slo\\"ly 
perme,tble. :\'\'ailable watcr ('apacity is lo\\" to high. Plants 
on these soils respond if fertilizer that cont.ains nit.rogen 
and phosphorus is applied. 

The soils in this group are used mainly for pastUl'e, 
though a few uneroded areas are used for hay. Com mon 
bermuda grass, coastal be111llldag-rass. and King Ranch 
bluestem are the main grasses. U nder good management 
about (;.5 animal-unit-months of grazing or forage is 
produced. 

PASTURE AND HAY GROCP 7C 

This group consists of 10al11Y and clayey soils thai are 
moderately permeable to slowly permeahle. The available 
,yater cn pacit.\' is low to high. 1\ itrogen and phosphorus 
fl'rtilizers are needed for high produetion. 

The soils in this group arc lIsed for both pastul'!' and 
hay. Common bermlldagrass and Coastal bermuclagl'ass 
are the main grasses, with in('!'('asing aCl'pag(' being plallted 
in KleingTn ss, indiangl'Uss, and lo,"egrass. Abollt 1.0 ani
mal-Ilnit-months of p r:oduct ioll (:an be (,-,pected with good 
mana !.!:l' l11ent. , . 
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PASTURE AND HAY GROUP 7D 

This group consists of loamy soils that are moderately 
permeable .. '\ vailable watcl' capacity is high. 

Thc soils in this group al'c well suitl'd to pastuJ'(·. Coastal 
bernlUdagrass and King Ranch blllestem are the main 
grasses. About 5.0 animal -nnit-months of grazing or 
foragc is produced if fcrtil izer that ~ontains nitrogen and 
phosphorus is applied. 

PASTURE AND HAY GROUP 7H 

This group consists of loamy soils that an' very slo\dy 
permeablc. A vailablc watcr capacity is high. Fertilizer 
that contains nitr()g(~Il, phosphorus, and potassium is 
nerdcd for high forage prodllction. 

The soils in this group are uC'('d mainly for pasture. 
Coastal oormudagrass (fig. lD) and ICing Ranch bluestem 
arc thc main grasses. Bahiagrass and 10n',~Tass are gaining 
increased lISC on thc soil s in this group. Yi!'l(ls of about 5.5 
Itllimal-unit-months call bc cxpected under good manage
ment. 

PASTURE AND HAY GROUP 71 

This group consists of loamy soils that are slowly per
meable to yery slowly permeable. ~\.,·aibble \yater capacity 
is high. Fertilizrr that contains nitrogl'll, phosphorus, and 
potassium i:-l needed. 

Thc soils in this group are used mainly for pasture, 
though a fc \\" an'as arc used for hay. Coastal berl11uda
grass and King Ranch blurstem are the main grasses. A 
production of about 4.0 animal-unit-months can be ex
pected under good management. 

PASTURE AND HAY GROUP 8A 

The grollp l:onsisi;.; of loamy ;.;oils that are derp and yery 
slowly perllleable. A. vailahle water capacity is low to high. 
A complete fertil izer that ('ontains nit 1'0geIl, phosphorus, 
and potassi 11m is nl'l'ded for sllstained forage production 
at high levels. 

Figure 19.-Coastal bermudagrass about ·1 months old on Wilson 
clay loam, 0 to 1 percent slopes, in pasture and hay group 7H. 

The soils in this group are used for pasture and hay. 
Common bermudagrass and Coastal bermlldagrass are the 
main grasses. Lovegrass and bahiagrass are also grown. 
A production of 5.5 animal-unit-months can be expected 
with good management. 

PASTCRE AND HAY GROUP 8B 

This group consists of loamy soils that are deep and 
n'ry slowly permeablC'. Available \vater capacity is mod
erate to high. 

The soils in this group are used mainly for pasture. 
Coastal bermudagrass, loycgrass, and bahiagrass are the 
main grasses . .A fe rtilizer that contains nitrogen, phos
phorus, and potassium is needed for production of about 
5.0 animal-unit-months. 

PASTURE AND HAY GROUP 8e 

This group consists of deep, loamy soils that are mod
erately permeable to slowly permeable. These soils have 
moderate to high anlilable water capacity. 

The soils in the group arc used for pasture and hay. 
Common bermudagrass and Coastal bermudagrass are the 
main grasses. Johnsongrass is also grown on the soils in 
this group. A complete fertilizer is needed for ;l production 
potential of 6.5 ammal-unit-months. 

PASTURE AND HAY GROUP 8E 

The only soil in this group is Tuckerman loam, ponded. 
In places the soil surface is wet for several months during 
the year. Reaction is acid. 

Tuckerman loam, ponded, is used mainly for pasture. 
Coastal bermudagrass and bahiagrass are the better 
adapted grasses. Generally limest.one and a complete ferti
lizer are needed for a production of 6.5 animal-unit
months. 

PASTURE AND HAY GROUP 9A 

This group consists of deep, sandy soils that are mod
erately permeable to moderately slowly permeable. These 
soils ha\-e low available water capacity. 

The soils in this group arc used mainly for pasture, but 
some areas are managed for hay. Common bermudagrass 
a.nd coastal. bermuclagrass .are the main grasses. A produc
tIOn potrutIal of 6.5 anil11al-unit-months can be expected if 
a complete fertilizer is added at planned intervals during 
the growing season. 

PASlfURE AND HAY GROUP 9B 

The only soil in this group is Patilo loamy fine sand, 
1 to 8 percent slopes. This deep soil is moclerat.Pl\- sI.O\yl\
pl't'mea blE'. A vailabl(· \ya,ter ca pal'ity is low. . . 

This soi I is used mainly for pasture', but some of the 
acreage is in hay. Con:'ital bermnclagrass or 100'errrass are 
the main grasses. The production potential is ~bout 5.5 
anil~:~I-unit-l~lonths if a program that applies complete 
fertilIzer at mtervals clurmg the growing season is used. 

PASTURE AND HAY GROUP 13A 

The only soil in ~his ~TO~lP is PU1TPS rocky clay, 1 to 5 
percent slopes. Tlus SOlI IS shallow and is moderately 
slo\\"ly permeable. A"ailable \yater capacity is low. 

This soil is used for pa~tnrc and hay. Coastal bermuda
grass and King Ranch bluestel11 are the principal m:asses. 
The pmcluctivity potential is about -:1:.0 anil11~l-unit
months. 



NAVARRO COUNTY, TEXAS 41 

Use of the Soils for Range 4 

Livestock farming is an important enterprise in Navarro 
County. About 25 percent of the acreage in the county 
is used for grazing of native species. Some areas that for
merly were cultivated are now revegetating by natural 
means. These areas are not fertilized, and no measures have 
been used to control weeds and brush on many of them. 

Many farm units in the county have some acreage that 
is managed as range. Many of these units also have some 
acreage III crops that are grown primarily for producing 
forage· to supplement the grazin~ of native rangelands. 

The major livestock operation IS the cow-and-calf enter
prise. During years of favorable forage production, many 
livestock farmers supplement their operations by raising 
winter stockers, or they carry over calves from the base 
herd. 

Several kinds of plant communities are in the county. 
The tw;o dominant plant communities are: (1) Tall grass 
prairie the climax vegetation is a tall grass prairie of 
bluestems and associated species and (2) Savanna the 
climax vegetation is an oak savanna with various quanti
ties of grasses (bluestem), grasslike plants (sed~es), and 
forbs (lespedezas and tickclover) occupying the Illterven
fug ground area. 

Range sites and condition classes 
A range site is a distinctive kind of rangeland that 

differs from other kinds of rangeland in its potential to 
produce native plants. Range sites differ from each other 
m their ability to produce a significant difference in kinds 
or proportions of plant species or in total annual yield. 
Significant differences are those great enough to require 
some variation in management, such as a different rate of 
stocking. 

Differences in kinds, proportion, and production of 
plants which different sites are capable of supporting are 
due to differences in environmental factors of soil, topog
raphy, and climate. Therefore, range sites can be iden
tified by the kinds of soil known to be capable of pro
ducing the distinotive potential plant community which 
characterizes a specific site. 

Most of the rangeland of Navarro County has been 
heavily grazed for several generations, or it has been 
farmed and then returned to native grass. The original 
plant cover has been materially altered. Range condition 
IS the. present state of the vegetation of a range site in 
relation to the potential plant cover for that site. Range 
condition measures the degree to which the present plant 
composition, expressed in percent, resembles that of the 
potential plant community of a range site. Range condi
tion is divided into four condition classes. A range is in 
ewaellent condition if 76 to 100 percent of the vegetation 
is the same kind as that in the orIginal stand; it is in good 
condition if the percentage is between 51 and 75; in fair 
condition if the percentage is between 26 and 50; and in 
poor condition if the percentage is 25 or less. 

For determining present range condition and for range 
management purposes, the plants of the potential plant 
community on a range site are grouped in accordance with 
their response to continued use of the site. These groups 
of plants are decreasers, increasers, and invaders. 

• DEAN ISSACS. range conservationist, Soil Conservation Service, 
helped prepare this section. 

Deareaser plants are species in the potential plant com
munity that decrease in relative abundance when such a 
community is subjected to continued moderately heavy 
to heavy grazing use. Most decreaser plants have a high 
grazing preference and are the first to decrease from ex
cessive use. The total of all such species is counted in de
termining range condition. 

I nareaser plants are species present in the potential 
plant community that normally mcrease as the decreasers 
are reduced when the community is subjected to continued 
moderately heavy to heavy grazing use. Some increasers 
with moderately high grazing preference may initially in
crease and then decrease as grazing pressure continues. 
Others of low grazing preference may continue to in
crease either in actual plant numbers or III relative propor
tions. Only the percentages of increaser plants normally 
expected to occur in the potential plant community are 
counted in determining range condition. 

Invader plants are not members of the potential plant 
community for the site. They invade the community, as a 
result of various kinds of disturbances or years of ex
tremely heavy grazing use. They may be annuals or peren
nials and may be grasses, weeds, or woody plants. Some 
have relatively high grazing value, but many are worthless 
as forage. Invader plants are not counted m determining 
range condition. 

For most range sites and most range livestock opera
tions, the higher the range condition class, the greater is 
the quality, production, and stability of the available 
forage. . 

Descriptions of range sites 
The components of soil mapping units that serve to de

lineate range sites may consist of one or more soil types, 
phases of soil types, complexes of soil types or phases, 
undifferentiated units, or miscellaneous land types. 

Eight range sites are recognized in Navarro CounJty. 
Each site is large enough in acreage to be significant in 
farming programs. These sites are described in this sub
section. Management is also briefly discussed. The pre
dicted yields during favorable years are given in pounds 
of air-dry forage. 

BOTTOMLAND RANGE SITE 

This site consists of nearly level, deep fine sandy loams 
to clays on bottom lands. These soils are subject to occa
sional or frequent flooding and receive runoff from ad
jacent slopes. They have high avail ruble water capacity. 
Some areas are inundated for several days at a time result
ing in complete die-out of the grass stand. Sedimentation 
and flooding may cause an unstable plant community. 

The potential plant community on this site varies be
cause of variations in the amount of water the soil receives 
and the texture of the soils. The climax plant community 
on this site is large hardwood trees and varying amounts 
of underbrush. If the site is in excellent condition, the 
plant community consists of such decreasers as Eastern 
gamagrass, Virginia wildrye, switclIcane, plume~ss, 
beaked panicum, purpletop, little bluestem, and sedges. 
Common increaser species are Florida paspalum, vme
mesquite, low pilniQ';llll, meadow dropseed, longlell:f uniol!!" 
and stipa. Common mvaders are buffalograss, gapmg pam
cum, broomsedge, bluestem, perennial three-awn, wind
millgrass, sunflower, cocklebur, broomweed, croton, 
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t.histles, alld sandhu I'. Many of tIl(' sec(]s arc brought in by 
runoff wah'l'. In SOIl1(, areas e!lll. h:lI'kberry, ash, honey 
lo(,ust, bois d'arc, pecan. persimmon, dogwood, or redbud 
have invader], and vlIr.\' few desirable plants relll<tin. 

The bottom-land site is well su ited to livestock and is 
often ol'el',[!Tazcd. Fndcr such conditions the original pro
ducti ve ('()ver is replaced by stands of brush and ,,,eeels, 
and tllll va lue of the site for grazing' is diminished. Trees 
an(] brllsh ('an be contl'Olkd br basal treatment with oil 

• 
an(] (·J)('lI1icals or by dozing if the stand is not too thick. 
The site r(!sponcls fa vorably to seeding and resting'. Seed
ing lllay bolill1ited in areas sllbj ect to freqllPntly flooding. 

The pstilllat!'cl potential ,deld of air-dry forag-p, on this 
site is about S,;-)OO pOllnds per acre. 

GRAYLAND RANCE SITE 

This site consists of nearly le\'el to moderately steep, 
deep or moderately deep fine sandy loams t.o clays. Some 
:treas ar<' !',roded 01' s()Yerely eroded. These soils arc slowly 
permeable to \rery slowly permeable. A\'ailablo water 
(',apacity is high. 

The climax vegetation on tllis site is mid grasses. The 
decreascrs nrc litt.le bluestem, indiang-l'ass. big bluesteIn, 
Virginia wildr}'<" \·inr-mesquite. Florida paspalum, and 
forbs. The increasers consist. of side-oats grama. Texas 
wintergrass, sih'er bluestem, longspike tridens. tall drop
see(l, hair)' dropseed, 10\V' panicum, low paspalum, purple 
thrl'c-awn, and plains 10\'egrass. Common invadprs are an
nllal grasses alld weeds. windmillgmss, buffalogl'ass, Texas 
grama, tumblegr:lss, western rag·weed. pricklypear, post 
oak. persimmon. mesquite, elm, hackberry. andlmwthorn. 

Intensi ve n1ltnagenwnt is needed to reest.c'Lbl ish the de
creaser plants. In some areas management to get best pro
duction from Tpxas winterg-rnss for cool-season use is 
c~esirable. Controlling mesquite trees that ha\'o invaded this 
StU' so that they (WC,upy less than 20 perccnt of the cover 
helps to impro\'e the site for plants that grow well in warm 
weat lwr. 

The estimated potential yield of air-dry forage on this 
site is a bout. 5.000 pounds per acre. 

LOAM RANGE SITE 

This sitp consists of nearly level to moderately steep, 
deep to modt't'atcly deep fine sandy loams to clay loams. 
These soils have low to high ayailable water capacity. 
TllPY are slowly pel'meable to model'at,ely permeable. 

The climax vegetation on this site is tall grasses. The 
decreas'ers arc. littlr bluestpm, big bluestem, indiangrass, 
Florida paspalull1. :md forbs. The principal increasers are 
Texas ,yintpl'gmss. side-oats grama, sil\'er bluestem, long
sp ike tridens, meado\\' dropseed. tall dropseed, vine-mes
quite , low panicuLn. low paspalum.little barley, and purple 
thl'l'<'-tLwn. Commoll in\"aders arr annual grasses and 
wpeds, windmillgrass, bnffalograss, Texas grama, tumble
grass, ,,'estern ragweed. broomsedge, bluestem, yucca, 
pricklypear. elm, hackberry, mesquite. pricklyash, bois 
d'arc, honeylocust, and greenbriars (fig. 20) . 

Rc.eon>l'Y of dderiornted ranges on this site can be 
speedeelllp by interseeding to desirable grasses .• \reas on 
which brush has innded can be impl'o\'e(l by mechanical 
01' clwmical means of brush control, followed by seeding 
and defermpnt. This treatment not only restores produc
tion. but also pro\"ides a better quality of a vailable forage. 

Figure 20.-Loam range site invaded by weeds, bois d'arc, elm, 
and hackberry. The soil is Venus clay loam in Venus complex, 5 to 

15 percent slopes. 

The estimated potential yield of air-dry forage on this 
site is about 6,000 pounds per 'acre. 

ROLLING BLACKLAND RANGE SITE 

This site consists of nearly level to moderately steep, 
deep clays and silty clays. ~Iost of these soils crack when 
they are dry, and water enters the cracks rapidly. vVhen 
the soils are wet, the cracks seal. Permeability is very slow 
to modera teo Available water ca pacity is high. 

The climax vegetation 011 this site is a true prairie with 
oaks, elm. and hackberry occurring in motts and along 
draws and small streams. The clecreasers are big bluestem, 
little bluestem, indiangrass, Virginia wildrye, and forbs. 
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The principal increasers are Florida paspahun, side-oats 
grama, Texas wintergrass, vine-mesquite, low panicum, 
low paspalum, purple three-awn, tall clropseed, meadow 
dropseed, and silver bluestem. Common inl"aclers are an
nual grasses and weeds, Texas grama, windmillgrass, buf
falograss, hairy tridens, tumblegrass, western ragweed, 
fogfruit, milkweed, prickleypear, mesquite, bois d'arc, 
elm, hackberry, hawthoL'll. sumac, and oaks. 

Recovery of deteriorated ranges on this site can be 
speeded up by interseeding to desirable grasses. ~~reas 
inmded by brush can be improved by mechanical or 
chemical means of brllsh control, followed by seeding and 
deferred grazing. 

The estImated potential yield of air-dry forage on this 
site is about 6,500 pounds per acre. 

SANDY RANGE SITE 

The site consists of nearly level to sloping loamy fine 
sands. The soils are moderately slow to moderately per
meable. Available water capacity is low. 

The climax vegetation on tIns site is an open stand of 
oak trees shading about 20 percent of the ground and grass 
interspersed between and under trees. The decreasers are 
little bluestem, indiangrass, beaked panicum, purpletop, 
sandlovegrass, and climax forbs. The principal increasers 
are tall dropseed, sand dropseed, Carolina joint tail, low 
paspalum, longleaf lIniola, sedges, woolysheath three-awn, 
purple lovegrass, and low panicum. Common invaders arc 
annual ""eeds and grasses, red lovegrass, bullnettle, and 
broomsedge bluestem. Undcrbrush is composed of yaupon, 
red hawthorn, waxmyrtle, beauty-berry. greenbrier, and 
wild berries. Recovery of deteriorated ranges on this site 
can be speeded up by interseeding: to desirable grasses. 
Area invaded by brush can be improved by mechanical or 
chemical brush control followed by seeding and defer
ment. 

The estimated potential yield of air-dry forage on this 
site is about 5,000 pounds per acre. 

SANDY LOAM RANGE SITE 

This site consists of nearly level to sloping, deep fine 
sandy loams. Permeability is very slmy to moderate. ~\.vail
able water capacity is 1m\' to high. Most of the acreage 
f~H'n:erly was cult.i\"ated. The climax vegetation on this 
site IS an open stand of oak trees shading" about 20 per
cent of the ground and g-rass interspersed between and 
under trees .. The dl'lTcases an' little bluestem. inc1iangrass, 
beaked pamcum, purpletop, Florida paspalum, sand lon
grass, and climax forbs. The prim'ipal increasers are low 
paspalum, longleaf uniola , Carolina jointtaiL purple 101'10-

grass, tall dropseed, meadow dropseed, low panicum, and 
sedges. Common invaders are annual weeds and o-rasses b , 

reel 10veQ'rass, brooll1scrl 0-10 bluestem ,,"estern I"taweed . ......., 0 , (0' 

AlllerI~an beauty-berry, yaupon, plum, persimmon, post 
oak, hIckory, red Im\\", g-reenbrier, and coralberry. 

Reco\'ery of deteriorated ranges in t.his sitl' (:an be 
sprecled up by interseeding to drsirable grasses. _'~reas in
vaded by brush can Ill' improvl'd bv mechanical or chemi
cal means of brush control. follo\~"ed bv seedino- and de-
ferment. . b 

" Tl~e rstimated potential yield of air-dry forage on this 
SIte IS about 5,51)() pounds 'per acre. . 

SHALY HARD LAND RANGE SITE 

T his site cOll;.;ists of gently ,;loping to strongly sloping, 
moderately deep c lays (fig. :21 ) . ",'TJll' n these soil s are dry, 
they nack, anlI \\"ater enters rapidly. ",Vhrn \Yet, the cracks 
seal, and permeability is vcry slow. Ava ilable watl'r capac
ity is low. 

The climax ngetat.ioll on this site is mid grasses. The 
decreasers are mainly little bluestem, ind'iangr:lss, vine
mesquite, Florida paspalum, and forbs such as scnrf-pea 
and prairie-clover. Till' in('reases arc side-oats grama, 
Texas gram a, si h"e r bl uestem, low panicul1l; lo\\" paspalum, 
purpletop, three-awn, vVrights thl'l!e-a,\\"n, nwado\\" drop
se~d, hairy dl'Opsel~d, l'onght tridens, tall dropseerl, Texas 
\\"llltergrass. and plains 10\"eilTass. Till' prin<',ipnl invaders 
an~ annual grasses anel weeels, tUl1lblograss, windmill
grass, hairy tridens, Texas gram a, hufl'a logr:tss, ,,"estern 
rag\\"eed, mill~\\"eed, pricklypeaL elm, hackberry, lia\\"
t.horn, and mesquite. 

Recovery of deteriorated l'angl''; on this sift, can be 
speeded up by interseeding to desirable grasscs. Areas in
vaded by brusll can be impl'o\"ecl by mechanical 01' chemi
cal means ~f brush control. follO\\"ed by seedi ng and de
ferred gr:lzlI1g. 
" The estimated potential yield of air-fIr}' forage on this 

SIte is abont. 4,000 pOllncl;.; pel' acre. 

TIGHT SANDY LOAM RANGE SITE 

This sit.(\ ('onsists of I1rady le\"el to strong"ly sloping, 
<Ieep fine sandy 10:ll11s. Thrse so il s are vpry slml"!y perme
able. ~~vailable waleI' capacity is moderate to high. ~Iost 
of the a<OI'ea l-!:l' of this site formerly was <'ulti\'akcl. 

The clinlax \"(~get:1tion is an open sta nd of oak trees 
shading about 30 percent of the ground and .!.!Tass inter
spersed bet\\"een and under the t.rees. The decreasC'rs are 
little blurst{'m, indiangrass, beaked panicnl11. sand 10\"10-

grass. Florida paspalul1l. [lurpletop. ane! forbs. The p1'in-

Figure 21.-An area of Ellis clay, 3 to 12 percent slopes, in the 
Shaly Hardland range site. 
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eipal increasers are low paspalnm, longleaf uniola, Caroe 

lill<l, joint tail, purple loycgrass, tall clropseed, meadow 
dropsccd, low pani(:llm, and sedges. The il1\'aders arc an
nual weeds and g'rasses, red lovcgrass, broomsedge blue
stem, ,,"estern ragweed, American beautyberry, clm, pecan, 
post oak, pcrs immon, and coralbcrry. . 

Rc(;o\'ery of deteriorated r:lng-es on this s Ite can be 
speed(~d up by intersl'('ding to (]esirahle gras"l's. Area s in
vaded by brllsh ('IUI he illl[)\'o\'e(] by mechanical 01' chemical 
meallS of bl'l\sh control , follo\\'cd by sceding and deferrcd 
grazillg' ( fig. 22) . 
. The estilliated potcntial yi cld of air-dry forage on this 
s ite is about 4,500 pOiIllds pel' ac rl'. 

Use of the Soils for Wildlife 
This sedion ]>rO\'idcs a dcscription of the major wildlifc 

sites in thc county and briefly discusses kinds of \\'ildlife 
that i nhahit cach. 

Many fanll e rs and ranchers in N:1\'arro Connty are find
ing' tl wt . nnder propel' management, thc li se of thc so ils for 
wildlif(' is profita'l>le. TIll' dcmands for pla('es to hunt and 
fi sh ar" in(;l'l'asi ll!!' e: lch ycar. and areas used as wildlife 
habitats a r e providing economic retllrns to the owners 
from hunting and fishing permits. Much of the acrcage of 
the cou nty is in pasture, rangr, anel formerly culti \·a.ted 
areas. ,\11 tlwsc areas are well suited to wildlifc. Many of 
tIl<' cultivated areas are idle or are in crops that prO\'ide 
seasonal food an(l (,OYC I'. 

In rccent years major wilclli f'l' specics ha\'c in(:reased . 
N aYarl'O COllnty supports a varidy of \\'ildlife. Among 
more import ant animalf' are rabbit , s<luirrel, skunk, opos
Slim, coyote, fox, l"lccoon, alld armadillo. Thl' main kinds of 
bi rds :11'(' (love, q Ilai 1, duck, :l.Ild songbirds. Largemouth 
hass, (:h:lnlwl ca tfish. and I'('eleal' sunfish are sl\itable for 
stocking farm ponds :Indlakes. Other native fish are bull
hl'ad catfish and ('rappie. 

Descl'iptions of wildlife sites 

Tlw so ils of thc county are grouped into four wildlife 
sites by so il ass()('iatioll. Thl' soil associations are shown 
on the general soil map at the back of this survey and are 
dl~scribed in t.he sl'ctioll "General Soil Map.~' 

Eaell s ite is llniqll c in relief, productiyity, kinds and 
amounts of \'egetation, and species of wildlife that inhabit 
t he si ll'. 

WILDLIFE SITE NUMBER 1 

This .sitc cons ists of nearly lcvrl to g('ntly' sloping soils 
of the Croekl't t-vVi lson and '~Tilson-Bul'leson associations. 
T hc a reas II 1'C dissected by mallY intermittent streams. 

Mu('h of thc H!',reagp in t,Lis wilrllife site had been farmed 
• 

at one time, but many fields are no\\' in g rass 01' arc idle. 
The ma in ('I'OpS g rown in cIIIt.i\·ated arras are cotton, grain 
sorghum, COl'll, and small grain. Annual and perennial 
g rassl'S grow ill places, and sonw crops are g rown and used 
for hay an(l pasture. Other \'egctation consists of post oak, 
persimmon, rIm, hackbprry , Ilwsquite, p:tspalilm, bluestem, 
and t.h rl'l' -a wn. 

'Vildlifc COllllllon on this site are rabbit, coyote, skunk, 
and armadillo. A few squirrel and opposum liye ill wooded 
areas along (Jrain:l gcways. Dovl' and quail are numerous 
Oil this site, and songbirds are common. Migrating ducks 

use the many farm ponds and lakes as rest ing places. Many 
of these ponds and lakes are stocked with largemouth bass, 
channel catfish, and redeal' sunfish. 

Figure 22.-An area of range on Axtell fine sandy loam, 1 to :l 
percent slopes, that has been invaded by post oak (top view). A 
similar area that has been cleared of post oak and brush by 

mechanical means (bottom view). 
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WILDLIFE SITE NUMBER 2 

This site consists of nearly level to moderately steep 
soils of tIll' HOllston Black-Heiden association. The areas 
are dissected by intermittent streams. 

About half of the acreage in this wildlife site is in cot
ton, grain sorghum, small grain, and corn. The rest of 
the acreage is in open pasture. and range. Many areas of 
bermudagrass have been establIshed. Other grasses estab
lished are dropseed, sil yer bluestem, Texas wintergrass, 
little bluestem, indiangrass, and vine-mesquite. Some 
areas have a few scattered oak, elm, and hackberry. Vege
tation on some of the small bottom-land areas and on thl' 
sides of drainageways consists of elm, hackberry, sumac, 
ha,,·thorne, and other shrubs. 

Rabbit, skunk, and coyote are the main ,,·ildlife. The 
lack of conI' limits the suitability of this site for such wild-

• 

life as squirrel, opposum, fox, and racoon. Dove, quail, 
songbirds, and migrating ducks are common. Fa.rm ponds, 
lakes, and reservoirs are stocked with largemouth bass, 
channel catfish, and redeal' sunfish. 

WILDLIFE SITE NUMBER 3 

This site consists of nearly level to strongly sloping soils 
of the Axtell-Konawa association. The areas are on up
lands and are dissected by many short, intermittent streams 
as side drainageways. 

This wildlife site is used mainly for pasture. Some areas 
are still in natin or cut-over timber of post oak, hickory, 
and other hardwoods. Many areas are idle. Only a small 
acreage of this site is cultivated. The main crops are grain 
sorghum, forage sorghum, and a small amount of small 
grain for grazing. Other veg"dation is pecan. persimmon, 
elm, little bluestem, broomsedge bluestem, johnsongrass, 
paspalum, plwn, greenbriar, and coralberry. 

This site is suitable for nearly all the wildlife in the 
county. Rabbit, squirrel, skunk. opposum, coyote, and 
arma(lillo a.re common on this site. A few fox and racoon 
inhabit the heavily ,yooded areas. Dove. quail, songbirds, 
hawks, and O\ds also are common on this site. Migrating 
ducks use the farm ponds as stopover areas. Many of these 
ponds are stocked with largemouth bass, channel catfish, 
and redeal' sunfish. 

WILDLIFE SITE NUMBER 4 

This site consists of nearly level, deep clayey soils of 
the Trinity-Kaufman association. The areas of this 'wild
life site are along the flood plains of the major strpams 
throughout the county. JIan)' areas are frequently flooded. 

~-~ore than half of the acreage of this site formerly was 
cultn-ated, but many of these areas were abandoned be
cause they are subject to flooding. About half of the acreage 
of this site is in cotton, grain sorghum, and forage crops. 
Many areas are used for johnsongrass hay, and numerous 
bermudagrass pastures han been established. Many fre
quently flooded areas are wooded, and the stands consist of 
e~m. hackberry, honeylocust, ash, bois d'arc, pecan, per
SImmon, dogwood, and redbud. Other "egetation consists 
of broomsedge, giant rag,Yeed, Virginia wildrye, sunflower, 
cocklebur, croton, paspalum, three-awn, and sandbur. 

Many squirrels inhabit the wooded arcas of this site, 
though populations are larger in fall, when food is plenti
ful, than in other seasolis. Rabbit, skunk, OPPOSUID, coyote, 

fox, armadillo, and racoon are numerous. Dove, quail, 
songbirds, hawks, and owls are also numerous. Migrating 
ducks use the lakes, farm ponds, and la.rge stream channels 
as stopover areas. These lakes, and most of the ponds, are 
stocked with fish. 

Engineering Uses of the Soils 5 

This section is useful to those who need information 
about soils used as structural material or as foundation 
upon which structures are built. Some of those who can 
benefit from this section are planning commissions, town 
and city managers, land developers, engilleers, contractors, 
and farmers. 

Among properties of soils highly important in engineer
ing are permeability, strength, compaction charaetpl'istics, 
drainage, shrink-swell potential, grain size, plasti<:ity, and 
reaction. Also important are slope and depth to the water 
table and to bedrock. These properties, in various degrees 
and combinations, affect construction and maintenance of 
roads, airports, pipelines, foundations for cimall buidings, 
irrigation systems, ponds and small dams, and systems for 
disposal of sewage and refuse. 

Information in this section of the soil survey can be 
helpful to those who~ 

1. Select potential residential, industrial, commer
cinl and recreational areas. 

2. Evaluate alternU!te routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 
4. Plan fa.1'l1l drainage sYciten).s, irrigation s)'stems, 

ponds, terraces, and other structures for control
ling water and consClTing soil. 

3. Correlate performance of structures already built 
with properties of the kinds of soil on which t.hey 
are built, for the purpose of predicting perform
ance of structures on the same or similar kinds of 
soil in otlll'r locations. 

6. Predict the tr:tfficability of soils for cross-country 
mOI'l'lllent of vehicles and eonstrll<'tion equipment. 

I. Del'elop preliminary estill1lLtes pertinent to con
struction in a particular 'area. 

Most of the information in this section is presented in 
tables 3, -I. and 5, which show, respectively, seyeral esti
mated soil properties significant to engineering; interpre
tations for various engineering uses; an(l results of engi
neering labora.tory tests on soil samples. This informa
tion, [dong wi-th the soil map and other palis of this pub
lication can be used to make interpretations in addition 
to those given in tables ;), 4, and 5. It also can be used to 
make other useful maps. 

The engineering interpretations r~ported in t~is survey 
do not eliminate the need for samplmg and testmg at the 
site of specific engineering works involving heavy loads, 
nor where the excavations are deeper than the depths of 
layers reported. Estimates generally are made to a depth 
of about 5 feet, and interpretations do not apply to greater 
depths. Also, engineers should not apply specific values to 
the estimates for bearing capacity and traffic-supporting 
capacity given in this survey. Investigation of each site is 

5 By "'ILLlA~I L. "'EDEL, ch'il engilleer, Soil Conservation Service. 
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needed because many delineated areas of a give.n soil ma~
ping unit may contain small areas of ot}ler kmds. of soIl 
that ha\Oe strongly contrasting pr<.>pert~es and dIfferent 
suitabilities or limitations for engmeermg works. Even 
in these situations, the soil map is u~ef1~1 in. planning more 
detailed field invrstigations and for mdICatmg the kmds of 
prohlems that may be expected. . 

Some of the terms used in this soil survey have a speCIal 
meanin" in soil science that may not be familiar to en
gineers.'"'These terms arc aefincd in the Glossary. 

, 

Engineering classification systems 
The two systems most commonly used in classifying 

samples of SOlIs for engineering' are the Unified s:ystem (8) 
used by the SCS engineers, Department of Defense, an? 
others and the A,ASHO system (1) adopted by the Amel'l-
can Association of State IIighway Officials. . 

In the Unified system soils are classified accordmg to 
particle-size distribution, plasticity, liquid limit, and or
ganic matter. Soils are g~ouped. in .15 c~asses. There are 
eight classes of coarse-gramrd SOlIs, IdentIfied as G"'\V, .GP, 
GM, GC, S",\V, SP, SM, and SC; six classes of fine-gramed 
soils, idrntified as ML, eL, OL, MH, CH, and OH; and 
one class of highly organic soils, identi~ed a~ Pt. . 

The A.\SHO system is used to classIfy SOlIs accordrng 
to those properties that affect use in highway construction 
and maintenancl'. In t.his system, ~ soil is placed in one of 
seven basic groups ranging from A-I through A-7 o~ ~he 
basis of grain-size distribution, liquid limit. and plastICIty 
index. In group A-I are gravp,lly',soils of high bearing 
strengt.h, or the best soils for sllbgrade (foundation). At 
t.he other ext.reme, in group A-7, ar~ clay soils that have 
low strength whm wet. and that are the l?oorest s~ils ~or 
sub')"rade. ",\\Ohere laboratory data are avaIlable to JustIfy 

~ . 
a further breakdown, the A-I, A-2, and A-7 groups are 
divided as follows: A-I-a, A-l-b, f\-2-4, A-2-5, A-2-6, 
A-2-7, A-7-5, and 1\..-7-6. As addi~ional refinement, the 
engineering value of a soil material can be indicated by 
a group index llumbrr. Group indexes range from 0 for 
t.he brst. material to 20 or more for the poorest. The 
AA~HO classific.ation for tested soils, with group index 
llumlw,rs in parentheses, is shown in table 5: the estimated 
classificaJion. without group index numbers, is given in 
tabk :3 for all soils rna pped in the survey area. 

Engineering properties of the soils 
Table ;; provides estimates of soil properties important 

t.o engineering. The rst.imat.es are based on field classifica
tion and descript.ions, physical and chemical tests of 6 sam
plrs from 6 soil serirs in Navarro County, test da~a from 
comparable soils in adjacrnt areas, and from detaIled ex
periencl' gainea in ,yorking with the individual kinds of 
soil in the survey arra. Depth t.o the water table is not 
given for tIl(' soil~, because the water table is at a depth of 
many feet in most of thr soils. In a few places. however, 
flrpt:h to thl' watrr table is betwren 6 and 20 feet as in the 
(lowen, Kaufman, and Trinity soils. 

In the colullln ';Depth to Bedrock." depth is given in 
inchrs to whrrr consolidatrd matrrials mav 1)(' found . 

• 

Hydrologic soil groups give t.hl' runoff potentia~ from 
rainfall. Four major soil groups are used. The SOlIs are 

classified on the basis of intake of water at the end of long
duration storms occurring after prior wetting and oppor
tunity for swelling, amI without the protecti\"(~ effects of 
vegetation. 

The major soil groups are: 
A. (Low runoff potential). Soils having high infiltra

tion rates even when thoroughly wet. They are 
chiefly deep, well-drained to excessively drained 
sand or gravel. These soils have a high rate of 
water transmission in that water readily passes 
through them. 

B. Soils having moderate infiltration rates when thor
ouO"hly wet. They are chiefly moderately deep to 
de~p, moderately\vell drained to well drained soils 
with moderately fine to moderately coarse textures. 
These soils have a moderate rate of water trans-

• • nllssIOn. 
C. Soils ha\'ing slow infiltration rates when thoroughly 

wet. They are chiefly soils with a layer that i~
pedes downward movement of water, or of so!ls 
with moderately fine to fine trx.tu!e. These SOlIs 
ha\'e a slow rate of water transmISSIOn. 

D. (High runoff potential). Soils haying very slow in
filtration rates when thoroughly wet. They ~l'l~ 
chiefly clay soils ,yith a high s,Yelling p~tent~al, 
soils ,dth a permanent.high water table, SOlIs WIth 
a cIa.ypan or clay layer ~t or n~ar the sur.face, and 
shallow soils over nearly ImpervIOUS materIal. .T~ese 
soils lUt \Oe a very slow rate of "ater transmISSIOn. 

USDA texture is determined by the relative propor
tions of sand, silt, and cIa v in soil material that is les~ 
than 2.0 millimeters in diameter. "Sand," "silt," "clay," 
and some of t.he other terms used in the USDA textural 
classification are defined in the Glossary of this soil survey. 

Percentarre passing sieve is gi,'en for f'oil materials 
passing f01;-;' diffrrent sieye sizes. This information is us(\

ful in helping to determine suitability of the soil as a 
sonrce of material for construction purposes. 

Permeabilitv, as used in table 3, relates only to move
ment of ,mtervdmYn"ard through undisturbed and uncom
pacted soil. It does not include lateral seepage. The es
timates are based on structure and porosity of the soil. 
Plowpans, surface crusts. and other properties resulting 
from nse of the soils are not considered . 

. \ vail able \yater capacity is the amount of water a soil 
can hold and make anilable to plants. It is the numerical 
di fference between the percentage of water at field ca
pacity and the percent1age of water at the time plants 
,,-ilt.. The rate is expressed as inches of water per inch of 
soil depth. 

Reaetion is the degree of aeidity or alkalinity o~ a 
soil expressed as a pH value. The pH yalue and relatIve 
ter~s nsed to describe soil reaction are explained in the 
Glossary. 

Shrink-swen potential is an indication of the volun!e 
change to be expected of the soil material with changes III 
moisture content.. Shrinking and swelling of soils cause 
mnch damage to building foundations. roads, and other 
structures .. \ high shrink-s,yell potential indicates hazards 
to the maintenance of strnctnn's constructed in, on, or 
with such materials. 



NAVARRO COUNTY, TEXAS 47 

Engineering interpretations of the soils 
Table 4 contains selected information useful to engineers 

and others who plan to use soil material in constl'llotion of 
high ways, farm facilities, buildings, and sewage disposal 
systems. Detrime~tal or undesir~ble featur:es a:-e eII?-
phasized. The ratlllgs and other mterpretatlOns III thIS 
table are based on estimated engineering properties of the 
soils indicated in table 3; on ayailable test rlam, including 
those in table 5; and on field expericnce. Thou~h the in
formation applies only to soil depths indicated III table 3, 
it is reasonably reliable to depths of about 6 feet for most 
soils, and several more for others. 

Topsoil is a term used to designate a fertile soil or soil 
material, ordinarily rich in organic matter, used as a top
dressing for lawns, gardens, roadbanks, and the like. The 
ratings indicate suitability for such use. 

The suitability of the soils as a source for sand, gra\'el, 
and rock are not given in the table because of the lImited 
quantities of th('sl' materials in the county. Good sources 
of sand and gravel are found in some areas of Trinity clay 
along the Trlllity Ri\'er. Ferris and Heiden stony clays are 
a good source of rock, and some areas of Purves rocky clay 
are a fair source. 

Road fill is material used to build embankments. The 
ratings indicate performance of soil material moved from 
borrow areas for that purpose. 

Highway location IS influenced by features of the un
disturbed soil that affect construction and maintenance of 
highways. The soil features, favorable as well as unfavor
able, are the principal ones that affect geographical loca
tion of highways. 

Foundations for low buildings are affected mainly by 
features of the undisturbed soil that. influencl' its capacity 
to support low buildings that have normal foundation 
loads. 

~~ptic tan~ filter fields fLre affected mainly by J?Clme
~blhty, 10cat.IOn of water table, and susceptibility of flood
mg. TI~e degree of limitations and the principal reasons 
for aSSIgning moderate or se\'ere limitations are given in 
table 4. 

Sewage lagoons are influenced mainly by soil features 
such as permeability, location of watl~r table, and slope. :rhe degree of limitation and principal reasons for assign
mg moderate or severe limitations are given in table 4. 

Farm pond reservoir areas are affected mainly by loss of 
water, by seepage, and the soil features considered are those 
that influence such seepage. 

Farm pond embankments serve as dams. The soil fea
tures of both subsoil and substratum are those important 
to the .use of soils for constructing embankments. 

Dralllage for crops and pasture is affected mainly by 
those features and qualities of the soil that influence the 
inst.alla,tion and performance of surfa~e and subsurface 
dralllag~ ~ystems. Among these features and qualities are 
perm~abIlIty, flooding, and a \·ailability of outlets. 

!rrlgation is affected mainly by features and qualities of 
SOlIs that affect their suita,bility for irrigation. SUl'h fea
~ures and qualities include water-holding capacity, water
mtake rate, depth of soil, and slope. 
T~rFaces and diversions are affected by features and 

quahtIes of soils that inflllClll'C thei l' stabi 1 i t.y or hinrler 
layout and construction of terraces and diversions, hazard 

of sedimentation in channels, and difficulty of establishing 
and maintaining vegetative cO\'er on diversions. 

Grassed waterways are affected by those features and 
qualities of soils that infinencl' the establishment, 
growt.h, and maintenance of plants and factors that hinder 
layout and constl'lldion, 

Corrosi\'ity of soils is rated at a depth of 4 feet. Soil 
properties affecting corrosion of uncoated steel pipe in
clude drainage, tl'xtnrEl, al'idity, resistivity, and conduc
tivity. Among the soil properties that affect corrosion of 
concrete are texture, readion, and the all1Ol111t of sodium 
or magnesium sulfate or sodium chloride present in the 
soil. 

Engineering test data 

Table 5 contains the results of engineering tests per
formed by the Texas State Highway Department Testing 
Laboratory on six profiles of six soil series in Xavarro 
County. The table sho\\'s the specific location \diere 
samples \\'ere tak('n, the depth to \"hich sampling was 
done, and the results of tests to determine particle-size 
distribution and other properties sigilificant in soil 

• • engmeermg. 
Shrinkage limit refers to the decrease in "olume of 

soil in direct propoltion to the loss in moisture until a 
condition of equilibrium is reached where shrinkage stops 
although additional moisture is removed. This point of 
moisture content at \\'hil'h shrinkage stops is called the 
slll'inkage limit of thp soil and is reported as the moisture 
content, by oven-dried weight of soil. 

Linear shrinkage is the decrease in one dimension ex
pressed as a percentage of the original dimension of the 
soil mass when the moisture content is reduced from the 
given yalue to the shrinkage limit. 

Shrinkage ratio is the volume change expressed as a 
percentage of the volume of the dried soil dividerl by the 
moisture loss aboye the shrinkage limit expressed as a 
perl'entage of the \\'eight of the dried soil. 

Mechanical analyses show the percentage, by weight, of 
soil particles that can pass sicves of specified sizes. Sand 
and other coarser materials do not pass through the No. 
200 sie\'e. Silt and clay pass through the X o. 200 sieve. Silt 
is that material larger than 0.002 millimeter in diameter 
that passes through the No. 200 sieYe, and clay is that 
fraction passing through the No. 200 sieve that is smaller 
than 0.002 millimeter in diameter. The clay fraction \\'as 
determined by the hydrollll't(·r method, rather than the 
pipette method most soil sl'ientists use in determining the 
clay in soil samples. 

Liquid limit and plasticity index indicate. the a~ect 
of water on the strength and consistence of soIl materIal. 
As the moisture content of a clayey soil is increased from 
a dry state, the material changes from a solid to a plastic 
stat(;. If the moisture content is fmther increased, the 
material changes from a plastic to a liquid state. The 
plastic limit is the m?ishu'e con~ent at wJ!icl! th~ s~il !TIate
rial passes from sohd to plastIc. The lIqUId limIt IS the 
moisture content at ,,'hic'h the material ehanges from 
plastic to liquid. The 121as.tici~y .index is the llI!meric,al 
difference between the hqmd hn1lt and the plastw lumt. 
It indicates the range of moisture content within which 
a soil material is plastic. 
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TABLE 3. Estimated soil properties 

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kind~ of soil. The soils in 
referring to other series that appear in the first column of this table. Absence of entry in a column indicates 

, 
Soil series and map symbols 

Depth 
from 

surface 

Depth 
to 

bed
rock 

Classification 
Hydro- 1 ______________________ ,-__________ -, ____________ 1 

logic 
group Dominant USDA texture Unified AASHO 

----------------------------1--------1-------1-------1---------------------11--------------1-----------

Altoga: AIC _______________________ _ 

Axtell: AxB, AxC, AxC2, Ax E ______ _ 

Bazette: Ba F _____________________ _ 

Bonham: Bm B ____________________ _ 

Bunyan: B n ______________________ _ 

Burleson: BuA, Bu B _______________ _ 

Chickasha: ChD, CkD2 _____________ _ 

Crockett: CrA, CrB, CrC, CrD, 
CtC2, CtD3. 

Dougherty: Do B ___________________ _ 

Ellis: ElL ________________________ _ 

Engle: E nC ______________________ _ 

*Ferris: FeD2, Fh E2, FI E ___________ _ 
For Heiden part of Fh E2 and FI E, 

see Heiden series. 

Freestone: FrA, FrB _______________ _ 

Gowen: G n, Go, Gw, G y ____________ _ 

111. 
0-8 
8-15 

15-57 

0-10 
10-46 
46-88 

0-6 
6-22 

22-34 
34-60 

0-9 
9-19 

19-90 

0-20 
20-65 

0-30 
30-63 

0-8 
8-24 

24-45 
45-88 

0-7 
7-68 

68-92 
92-108 

0-24 
24-100 

100-124 

0-4 
4-30 

30-66 

0-12 
12-28 
28-32 

0-40 
40-66 

0-18 
18-25 
25-66 
66-78 
78-88 

0-48 
48-62 

111. 
>60 C 

>60 D 

>60 C 

>60 C 

B 

>60 D 

40-60 B 

>60 D 

>60 A 

20-40 D 

20-40 B 

• 

>60 D 

>60 C 

>60 B 

, 

Silty clay ________________ _ 
Silty clay ________________ _ 
Silty clay loam ___________ _ 

Fine sandy loam _________ _ 
Clay ____________________ _ 
Very fine sandy loam to 

clay. 

Silty clay loam ___________ _ 
Silty clay ________________ _ 
Silty clay loam ___________ _ 
Shaly clay. 

Loam ___________________ _ 
Clay loam _______________ _ 
Clay ____________________ _ 

Loam ___________________ _ 
Clay loam _______________ _ 

CL or CH 
CH 
CL or CH 

SM or ML 
CH or CL 
SM, CL, ML, 

or CH. 

CL or CH 
CL 
CL 

ML 
CL 
CH or CL 

SM or ML 
CL 

Clay _____________________ CH 
Clay _____________________ CH 

Fine sandy loam __________ SM or ML 
Sandy clay loam __________ CL or SC 
Loam__ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _ ML 
Sandstone. 

Fine sandy loam_ _ _ _ _ _ _ _ _ _ SM, SC.). or ML 
Clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ CH or vL 
Clay loam________________ CL or CH 
Shaly clay and sandy clay 

loam. 

Loamy fine sand __________ SM 
Sandy clay loam __________ SC or CL 
Loamy fine sand __________ SM or SC 

Clay _____________________ CH 
Clay _____________________ CH 
Shale and shaly clay. 

Clay loam ________________ CL 
Clay loam ________________ CL 
Sandstone. 

Clay_____________________ CH 
Shaly clay. 

Fine sandy loam __________ SM or ML 
Sandy clay loam_ _ _ _ __ _ ___ SC or CL 
Clay loam ________________ CL or CH 
Sandy clay _______________ CL or SC 
Sandy clay loam __________ SC or CL 

Clay loam ________________ ML or CL 
Loam ____________________ ML or CL 

A-7 
A-7 
A-7 

A-4 
A-7 
A-4, A-7, or 

A-6. 

A-6 
A-7 
A-7 

A-4 
A-6 or A-7 
A-7 

A-4 
A-6 

A-7 
A-7 

A-4 
A-6 
A-4 

A-2 or A-4 
A-7 
A-7 or A-6 

A-2 or A-4 
A-6 
A-4 or A-2 

A-7 
A-7 

A-6 
A-6 

A-7 

A-4 
A-6 
A-6 or A-7 
A-7 
A-6 

A-6 
A-4 or A-6 
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signijicant to engineering 
such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 
that characteristics are too variable for the material to be classified. < =less than; > =more than] 

Percentage passing sieve 
-

No.4 No. 10 No. 40 No. 200 
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.) 

-

95-100 95-100 90-95 80-95 
95-100 95-100 85-95 80-95 
95-100 95-100 85-95 75-80 

95-100 85-100 75-85 35-55 
94-100 85-100 80-100 50-75 
90-100 85-100 75-90 36-86 

90-100 85-100 80-100 75-95 
95-100 90-100 85-100 70-95 
90-100 90-100 85-100 75-95 

95-100 95-100 80-100 60-75 
90-100 90-100 80-100 65-80 
95-100 95-100 85-100 70-95 

100 95-100 65-85 40-55 
100 100 90-100 70-80 

99-100 98-100 90-100 75-95 
95-100 95-100 85-95 70-95 

95-100 95-100 65-85 40-55 
95-100 95-100 75-90 35-55 
95-100 95-100 80-95 60-75 

95-100 95-100 65-S5 30-55 
85-100 85-100 80-100 65-80 
95-100 95-100 90-100 65-100 

100 100 50-75 30-50 
100 100 90-100 35-5.') 
100 100 45-75 30-50 

95-100 95-100 85-100 70-95 
95-100 95-100 85-100 70-95 

95-100 90-100 80-100 65-80 
90-100 85-100 75-100 60-80 

95-100 95-100 79-100 70-95 

100 100 70-85 40-55 
100 95-100 75-90 45-55 

95-100 85-100 80-95 60-80 
100 100 85-95 45-60 
100 95-100 75-90 45-55 

100 95-100 85-95 65-80 
100 95-100 80-95 55-75 

Available 
Permeability water 

capacity 

In./hr. In./in. of 80il 
0.63-2.0 O. 15-0. 18 
O. 63-2. 0 O. 15-0. 18 
O. 63-2. 0 O. 15-0. 18 

0.63-2.0 O. 10-0. 12 
<0.06 O. 12-0. 16 

0.63-2.0 O. 10-0. 12 

0.2-0.63 O. 12-0. 14 
O. 06-0. 20 O. 12-0. 15 
0.2-0.63 O. 12-0. 15 

0.63-2.0 O. 12-0. 14 
0.20-0.63 O. 12-0. 14 
0.06-0.20 O. 12-0. 13 

2. 0-6. 3 O. 11-0. 13 
O. 63-2. 0 O. 12-0. 15 

<0.06 O. 15-0. 18 
<0.06 O. 15-0. 18 

O. C3-2. 0 O. 10-0. 12 
O. 63-2. 0 O. 12-0. 14 
0.63-2.0 O. 12-0. 13 

2.0-6.3 O. 13-0. 14 
<0.06 O. 14-0. 18 
<0.06 O. 10-0. 13 

2. 0-6. 3 O. 06-0. 08 
O. 63-2. 0 O. 12-0. 16 

2. 0-6. 3 O. 06-0. 09 

< 0.06 O. 12-0. 15 
< 0.06 < O. 05 

0.63-2.0 O. 11-0. 14 
O. 63-2. 0 O. 10-0. 12 

< O. 06 O. 15-0. 18 

O. 63-2. 0 O. 12-0. 15 
0.20-0.63 O. 13-0. 15 
O. 06-0. 20 O. 14-0. 15 
O. 06-0. 20 O. 10-0. 15 
0.63-2.0 O. 10-0. 14 

O. 63-2. 0 0.18-0.20 
0.63-2.0 O. 18-0. 20 

-

Reaction 

pH 
7. 9-8. 
7. 9-8. 
7. 9-8. 

4. 5-7. 
4. 5-8. 
5. 6-8. 

5. 6-7. 
5. 6-7. 
5. 6-7. 

5. 6-7. 
5. 6-6. 
5. l-S. 

7. 9-8. 
7. 9-8. 

5. 6-S. 
5. 6-8. 

6. 1-6. 
5. 1-6. 
5. 6-7. 

5. 1-6. 
5. 6-8. 
6. l-S. 

6. 1-6. 
5. 1-6. 
4 " " . . ')-;). 
6. 6-7. 
6. 6-7. 

7. 9-S. 
7. 9-8. 

7. 9-8. 

5. 1-6. 
4. 5-6. 
5. 6-7. 
7. 9-S. 
7. 9-8. 

5. 6-6. 
5. 6-6. 

4 
4 
4 

3 
4 
4 

Shrink
swell 

potential 

---.---

High. 
Moderate. 
Moderate. 

Low. 
High. 
Low. 

3 Moderate. 
3 Moderate. 
8 :Moderate. 

3 Low. 
0 Moderate. 
4 :Moderate. 

4 Low. 
4 Moderate. 

4 High. 
4 High. 

5 Low. 
0 Modera teo 
3 Moderate. 

5 Low. 
4 High. 
4 Low. 

5 Low. 
5 Low. 
0 Low . 

3 High. 
8 High. 

4 Moderate. 
4 Moderate. 

4 High. 

- Low. ;) - Moderate. ;) 

3 Moderate. 
4 Moderate. 
4 .:\Ioderate. 

" Low. n 
5 Low. 
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Soil series and map symbols 

Heiden: HaB. HaC. HaC2. HaD. 
HaD2. 

Houston Black: HbA. HbB. HbC. 
HbC2. HbD. 

Kaufman: K a. Kc _________________ _ 

Konawa: KoB. KoD. KoD2 _________ _ 

Lamar: LaD. La E2 ________________ _ 

Lufkin: Lu A ______________________ _ 

Nimrod: NmA _____________________ _ 

Okemah: Ok A _____________________ _ 

Depth 
from 

surface 

0-44 
44-88 

0-90 

0-62 

0-10 
10-45 
45-61 

0-62 

0-8 
8-56 

56-60 

0-22 
22-64 
64-86 

0-5 
5-12 

12-86 

Patilo: PaD________________________ 0-66 
66-132 

132-140 

Pursley: Pr. Ps____ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ 0-40 
40-60 

Purves: PuC _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0-18 

Stidham: StC _____________________ _ 

Tabor: TaA _______________________ _ 

Trini ty : Tn, T r ___________________ _ 

Tuckerman: T u ___________________ _ 

Venus: VeE _______________________ _ 

Wilson: WIA, WIB. WnA. WnB, 
WnC. WnC2. 

18-20 

0-35 
35-60 
60-72 

0-15 
15-48 
48-66 
66-80 

0-58 

0-30 
30-60 

0-60 

0-8 
8-48 

48-60 

SOIL SURVEY 

TABLE 3. Estimated soil properties 

Classification Depth 
to 

bed
rock 

Hydro- 1----------------------,------------,------------1 
logic 

group 

>60 D 

>60 D 

>60 D 

>60 B 

>60 B 

>60 D 

>60 C 

>60 C 

>60 C 

>60 B 

8-20 D 

>60 A 

>60 D 

>60 D 

>60 D 

>60 B 

>60 D 

Dominant USDA texture 

Clay_____________________ CH 
Shaly clay. 

Clay_____________________ CH 

Clay_____________________ Cfl 

Unified 

Fine sandy loam __________ SM 
Sandy clay loam __________ SC or CL 
Loamy fine sand __________ SM 

Clay loam ________________ CL 

Fine sandy loam __________ SM or ML 
Clay_____________________ CH 
Silty clay _________________ CL or CH 

Loamy fine sand __________ SM 
Sandy clay loam __________ SC 
Sandy clay loam __________ SC 

Loam ____________________ ML or CL 
Clay loam_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ CL 
Clay ________________ ~ ____ CH or CL 

Loamy fine sand_ _ _ _ _ _ _ _ _ _ SM or SP-SM 
Sandy clay loam __________ SC 
Sandy loam _______________ SM 

Clay loam and loam_ _ _ _ _ _ _ CL 
Silty clay loam ____________ CL 

Clay_____________________ CH 
Limestone bedrock. 

Loamy fine sand_ _ _ _ __ _ ___ SM 
Sandy clay loam .. _ _ _______ SC or CL 
Sandy loam _______________ SM or ML 

Fine sandy loam __________ SM 
Clay _____________________ CH 
Clay loam ________________ CH 
Loam_ _ _ _ _ _ _ ____ _ ___ _ __ _ _ CL or CH 

Clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ CH 

AASHO 

A-7 

A-7 

A-7 

A-4 
A-6 
A-4 or A-2 

A-6 

A-4 
A-7 
A-7 

A-2 
A-6 
A-6 or A-2 

A-4 or A-6 
A-6 
A-7 

A-2 
A-6 
A-2 or A-4 

A-6 
A-7 

A-7 

A-2 or A-4 
A-6 
A-2 or A-4 

A-2 
A-7 
A-7 
A-6 or A-7 

A-7 

Loam and fine sandy loam_ _ ML, CL or SM A-4 
Clay loam ________________ CL or SC A-6 or A-7 

Clay loam_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ CL 

Clay loam_ _ _ _ _ _ __ _ _ _ _ _ _ _ _ CL or ML-CL 
Clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ CL or CH 
Clay _____________________ CL or CH 

, 

, 

. 
A-6 

A-4 or A-6 
A-7 
A-7 

, , ,-------------------------------------------------------------------------=~~~==~--------------. 
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signijicant to engineering Continued 

Percentage passing sieve-
Available Shrink-- Permeability water Reaction swell 

No.4 No. 10 No. 40 No. 200 capacity potential 
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.) 

- -
. In./hr. In./in. of .oil pH 

95-100 95-100 85-100 75-95 < 0.06 O. 16-0. 18 7.9-8.4 High. 

100 100 95-100 85-100 < 0.06 O. 16-0. 18 7. 9-8. 4 High. 

100 95-100 95-100 90-95 <0.06 O. 18-0.20 5. 6-8. 4 High. 

100 100 70-85 35-50 O. 63-2. 0 o. 10-0. 12 6. 1-6. 5 Low. 
100 100 90-100 . 35-55 0.63-2.0 O. 10-0. 12 5. 1-5. 5 Low. 
100 100 50-75 30-50 2.0-6.3 O. 08-0. 10 5. 1-5. 5 Low. 

95-100 95-100 85-100 65-80 0.63-2.0 O. 13-0. 15 7.9-8.4 Moderate. 

95-100 95-100 90-100 40-55 O. 63-2. 0 O. 12-0. 14 5. 1-6. 0 Low. 
95-100 95-100 95-100 70-85 <0.06 O. 12-0. 16 5. 1-8.4 High. 
90-100 90-100 85-95 80-85 < 0.06 O. 10-0. 13 7.9-8.4 .:\loderate. 

100 100 90-100 15-20 2.0-6.3 0.06-0.08 5.6-7.3 Low. 
100 95-100 70-100 35-50 0.20-0.63 O. 14-0. 18 4. 5-6. 0 Low. 

95-100 90-100 90-100 30-50 O. 20-0. 63 0.14-0.18 5. 1-6. 0 Low. 

9b-100 95-100 80-95 55-75 0.63-2.0 O. 12-0. 14 5. 6-6. 0 Low. 
95-100 95-100 85-100 65-80 0.20-0.63 O. 12-0. 14 5. 1-5. b Moderate. 
95-100 95-100 85-100 70-95 o. 06-0. 20 O. 10-0. 13 5.1-8.4 Moderate. 

100 100 90-100 15-20 6.3-20.0 0.05-0.07 6. 1-7. 3 Low. 
98-100 95-100 70-100 35-50 0.20-0.63 O. 14-0. 18 5. 6-6. 0 Low. 

100 100 60-70 30-40 2. 0-6. 3 O. 06-0. 07 5.6-6.0 Low. 

100 95-100 90-100 80-95 o. 63-2. 0 O. 16-0. 18 7. 9-8. 4 Moderate. 
100 95-100 90-100 80-95 O. 63-2. 0 O. 16-0. 18 7.9-8.4 Moderate. 

80-95 70-95 65-95 55-90 0.20-0.63 O. 16-0. 18 7.9-8.4 High. 

100 100 55-75 30-50 2.0-6.3 0.06-0.08 5. 6-7. 3 Low. 
100 100 90-100 40-55 0.63-2.0 O. 10-0. 12 4.5-5.0 Low. 
100 100 90-100 30-60 0.63-2.0 O. 10-0. 12 4.5-5.0 Low. 

95-100 95-100 70-85 15-35 0.63-2.0 O. 10-0. 12 4. 5-7. 3 Low. 
95-100 95-100 90-100 65-90 <0.06 O. 06-0. 08 5. 1-8. 4 High. 
95-100 95-100 90-100 65-85 O. 06-0. 20 O. 06-0. 09 7. 4-7. 8 Moderate. 
95-100 95-100 75-95 65-90 o. 06-0. 20 O. 08-0. 10 7. 4-7. 8 Moderate. 

98-100 98-100 85-100 80-95 < 0.06 O. 18-0. 20 7.9-8.4 High. 

100 100 85-90 40-65 O. 63-2. 0 O. 13-0. 16 4 c r. r. Low. •• J-.). v 
100 100 80-90 35-65 O. 06-0. 20 O. 15-0. 18 4. 5-6. 0 Moderate. 

95-100 95-100 85-100 65-80 O. 63-2. 0 O. 18-0. 20 7. 9-8. 4 Moderate. 

100 100 95-100 60-80 O. 20-0. 63 O. 15-0. 20 5.6-7. 3 Low. 
100 100 95-100 75-90 <0.06 0.15-0.20 6. 1-8. 4 High. 

95-100 95-100 90-100 70-90 < 0.06 O. 12-0. 15 7. 9-8. 4 High. 

. -
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TABLE 4. Engineering interpretations 

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
. for referring to other series that appear 

Suitability as source of- Degree of limitations and soil features affecting-

Soil series and 
map symbols 

1------------,-----------1-----------,-----------,------------.-------------1 

Topsoil 

Altoga: AIC ________ Poor: silty 

Axtell: AxB, AxC, 
AxC2, Ax E. 

clay texture. 

Fair where fine 
sandy loam is 
6 to 12 inches 
thick; poor 
where it is 2 
to 6 inches 
thick. 

Bazette: Ba F _ _ _ _ _ _ Poor where silty 
clay loam is 3 
to 6 inches 
thick; fair 
where it is 6 
to 9 inches 
thick. 

Bonham: BmB _____ Poorwhereloam 
is 5 to 6 
inches thick; 
fair where it 
is 6 to 12 
inches thick. 

Bunyan: Bn_ _ _ _ _ _ _ Good where 
loam is 20 to 
26 inches 
thick; fair 
where it is 6 
to 20 inchES 
thick; poor 
where it is 4 
to 6 inches 
thick. 

Burleson: Bu A, Poor: clay 
BuB. texture. 

Chickasha: ChD, 
CkD2. • 

Fair where fine 
sandy loam is 
6 to '18 inches 
thick; poor 
where it is 4 
to 6 inches 
thick. 

Road fill 

Poor: high 
shrink-swell 
potential; 
poor traffic
supporting 
capacity. 

Poor: high 
shrink-swell 
potential; 
poor traffic
supporting 
capacity. 

Poor: poor 
traffic
supporting 
capacity. 

Poor: poor 
traffic
supporting 
capacity. 

Fair: moder
ate shrink
swell 
potential; 
fair traffic
supporting 
capacity. 

Poor: high 
shrink-swell 
potential; 
poor traffic
supporting· 
capacity. 

Fair: moderate 
shrink-swell 
potential; fair 
traffic-sup
porting 
capacity. 

Highway 
location 

Severe: high 
shrink-swell 
potential; 
poor traffic
supporting 
capacity. 

Severe: high 
shrink-swell 
potential; 
poor traffic
supporting 
capacity. 

Poor: poor 
traffic
supporting 
capacity. 

Poor: poor 
traffic
supporting 
capacity. 

Severe: flood
ing hazard. 

Severe: high 
shrink-swell 
potential; 
poor traffic
supporting 
capacity. 

Moderate: 
moderate 
shrink-swell 
potential; fair 
traffic-sup
porting 
capacity. 

Foundations for 
low buildings 

Severe: high 
shrink-swell 
potential. 

Severe: high 
shrink-swell 
potential. 

Moderate: 
moderate 
shrink-swell 
potential. 

Moderate: 
moderate 
ahrink-swell 
potential. 

Severe: flood
ing hazard. 

Severe: high 
shrink-swell 
potential. 

Moderate: 
moderate 
shrink-swell 
potential. 

Septic tank 
filter fields 

Moderate: 
moderate per
meability. 

Severe: very 
alow perme
ability. 

Severe: slow 
permeability. 

Severe: slow 
permeability. 

Severe: flood
ing hazard. 

Severe: very 
slowly per
meable. 

Moderate where 
bedrock is at 
a depth of 48 
to 60 inches; 
severe where 
it io at a 
depth of 40 
to 48 inches; 
moderate 
permeability. 

111 .............................................. ____________________________________ _ 

Sewage lagoons 

Moderate: slopes 
of 2 to 5 per
cent; moderate 
permeability. 

N one to slight if 
slopes are 1 to 
2 percent; mod
erate if slopes 
are 2 to 7 per
cent; severe if 
slopes are 7 to 
12 percent. 

Moderate if slopes 
are 5 to 7 per
cent; severe if 
slopes are 7 to 
20 percent. 

None to slight ___ _ 

Moderate: mod
erate perme
ability. 

None to slight if 
slopes are 0 to 2 
percent; moder
ate if slopes are 
2 to 3 percent. 

Moderate: mod
erate permea
bility; severe if 
slopes are 7 to 
10 percent. 
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of the soils 

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
in the first column of this table] 

Degree of limitations and soil features 
affecting-Continued 

Soil features affecting- Corrosivity class and 
contributing soil features 

�----------------------------~--------------I------------,-------------i----------I-----------,----------

Farm ponds 

Reservoir areas 

Moderate: 
moderate 
permeability. 

None to slight ___ _ 

Embankments 

Moderate: 
fair slope 
stability_ 

Moderate: 
fair slope 
stability. 

None to slighL___ Moderate: 
fair slope 
stability. 

None to slight ___ _ 

Moderate: 
moderate 
permeability. 

N one to slight ___ _ 

Moderate: 
moderate per
meability. 

- -._---

Moderate: 
fair slope 
stability. 

Moderate: 
poor resist
ance to piping 
and erosion. 

Moderate: 
fair slope 
stability. 

Moderate: fair 
resistance to 
piping and 

• erosIOn. 

Drainage for 
crops and 
pasture 

Irrigation Terraces and 
diversions 

Well drained___ _ Slopes____ _ _ _ _ All features 
favorable. 

Moderately 
well drained. 

Very slow 
intake rate; 
slopes. 

Clayey below 
surface 
layer; con" 
struction 
difficult. 

Well drained_ _ _ _ Slopes _ _ _ _ _ _ _ _ Irregular 
slopes; con
struction 
difficult. 

Moderately 
well drained. 

Well drained ___ _ 

Very slow per
meability; 
areas of sur
face ponding. 

Slow intake 
rate. 

Moderate 
intake rate; 
subject to 
flooding. 

Very slow in
take rate. 

Well drained_ _ _ _ Slopes; ero
sion hazard. 

All features 
favorable. 

Subject to 
flooding. 

All features 
favorable. 

Slopes ______ _ 

• 

Grassed 
waterways 

All features 
favorable. 

Highly 
erodible. 

Slopes; 
erodible. 

All features 
favorable. 

Subject to 
flooding. 

All features 
favorable. 

Erosion 
hazard; 
sloping 
relief. 

Uncoated 
steel 

Moderate: 
resistivity. 

High: clay 
texture. 

Moderate: 
silty clay 
loam 
texture. 

High: clay 
texture. 

Moderate: 
clay loam 
texture. 

High: clay 
loam tex
ture. 

Concrete 

Low. 

Low. 

Low. 

Low. 

Low. 

Low. 

Low __________ Low. 
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Soil series and 
map symbols 

Crockett: C r A. 
CrB. CrC. CrD. 
CtC2. CtD3. 

Suitability as source of-

Topsoil 

Fair where fine 
sandy loam is 
6 to 15 inches 
thick; poor 
where it is 3 
to 6 inches 
thick. 

Road fill 

Poor: high 
shrink-swell 
potential; 
poor traffic
supporting 
capacity. 

SOIL SURVEY 

TABLE 4. Engineering interpretations 

Degree of limitations and soil features aifecting-

Highway 
location 

Severe: high 
shrink-swell 
potential; 
poor traffi c
supporting 
capacity. 

Foundations for 
low buildings 

Severe: high 
shrink-swell 
potential. 

Septic tank 
filter fields 

Severe: very 
slow perme
ability. 

Sewage lagoons 

Slight if slopes are 
o to 2 percent; 
moderate if 
slopes are 2 to 7 
percent; severe 
if slopes are 7 
to 8 percent. 

Dougherty: DoB ____ Poor: loamy 
fine sand. 

Good __________ None to slight ___ None to slight ___ None to slight ___ Severe: seepage __ 

Ellis: EI E __________ Poor: clay 
texture. 

Engle: EnC- _______ Fair: clay 
loam texture. 

*Ferris: FeD2. 
Fh E2. FI E. 

For Heiden 
part of Fh E2 
and FIE. sea 
Heiden series. 

Freestone: FrA. 
FrB. 

Gowen: Gn. Go. 
Gw. Gy. 

Poor: clay 
texture. 

Fair where fine 
sandy loam 
is 6 to 20 
inches thick. 

Fair: clay 
loam texture. 

Heiden: H a B. Poor: clay 
HaC. HaC2. HaD. texture. 
HaD2. 

Poor: high 
shrink-swell 
potential; 
poor traffic
supporting 
capacity. 

Fair: mod
erate shrink
swell po-
ten tial; fair 
traffic-sup
porting 
capacity. 

Poor: high 
shrink-swell 
potential; 
poor traffi c
supporting 
capacity. 

Fair: mod
erate shrink
swell po
tential; fair 
traffi c-sup
porting 
capacity. 

Fair: fair 
traffi c-su p
porting 
capacity. 

Poor: high 
shrink-swell 
potential; 
highly 
plastic. 

Severe: high 
shrink-swell ; 
poor traffic
supporting 
capacity. 

Severe where 
bedrock is at 
a depth of 20 
to 36 inches; 
moderate 
where it is at a 
depth of 36 
to 40 inches; 
moderate 
shrink-swell 
potential; fair 
traffic-sup
porting 
capacity. 

Severe: high 
shrink-swell 
potential; 
poor traffi c
supporting 
capacity. 

Moderate: 
moderate 
shrink-swell 
potential; fair 
traffi c-su p
porting 
capacity. 

Severe: flood 
hazard. 

Severe: high 
shrink-swell 
potential; 
highly 
plastic. 

• 

Severe: high 
shrink-swell ; 
poor traffic
potential. 

Moderate: 
moderate 
shrink-swell 
potential. 

Severe: high 
shrink-swell 
potential. 

Moderate: 
moderate 
shrink-swell 
potential. 

Severe: flood 
hazard. 

Severe: high 
shrink-swell 
potential. 

Severe: very 
slow perme
ability; 
bedrock at a 
depth of 20 
to 40 inches. 

Severe: bed
rock at a 
depth of 20 
to 40 inches. 

Severe: very 
slow 
permeability. 

Severe: slow 
permea
bility. 

Severe: flood 
hazard. 

Severe: very 
slow permea
hility. 

Severe: bedrock 
at a depth of 
20 to 40 inches; 
slopes are 7 to 
10 percent. 

Severe: bed
rock at a 
depth of 20 to 
40 inches. 

Severe if slopes 
are 7 to 15 
percent; mod
erate if slopes 
are3t07 
percent. 

None to slight if 
slopes are 0 to 
2 percent; mod
erate if slopes 
are2t03 
percent. 

Moderate: 
moderate 
permeability. 

None to slight if 
slopes are 1 to 
2 percent; mod
erate if slopes 
are 2 to 7 per
cent; severe if 
slopes are 7 to 
15 percent. 
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Soil features affecting-
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Corrosivity class and 
contributing soil features 

I------------------------~-------------------,----------.---------I----------.--------

Farm ponds 

Reservoir areas 

None to slight ____ 

Severe: seepage __ 

None to slight ____ 

. 

Severe where 
bedrock is at 
a depth of 20 
to 36 inches; 
moderate 
where it is at 
a depth of 36 
to 40 inches; 
moderately 
permeable. 

None to slight ____ 

None to slight ____ 

Moderate: 
moderate 
permeability. 

None to slighk ___ 

Embankments 

Moderate: fair 
slope stabil-
ity. 

Moderate: fair 
slope stability. 

Moderate: fair 
slope sta-
bility. 

. 

Severe where 
bedrock is at 
a depth of 20 
to 24 inches; 
moderate 
where it is at 
a depth of 24 
to 40 inches; 
fair resist
ance to 
piping and 

• erOSlOn. 

Moderate: 
fair slope 
stability. 

Moderate: 
fair resist-
ance to 
piping and 

• erOSlOn. 

Moderate: 
fair resis t-
ance to 
piping and 

• erOSlOn. 

Moderate: 
fair slope 
stability. 

Drainage for 
crops and 
pasture 

Moderately 
well drained. 

VVell drained ____ 

VV ell drained to 
somewhat ex-
cessively 
drained. 

VVell drained ___ _ 

Somewhat ex-
cessively 
drained. 

Moderately 
well drained 
to some-
what poorly 
drained. 

Subject to 
flooding. 

VVell drained ____ 

Irrigation 

Very slow in-
take rate; 

• erOSlOn 
hazard on 
steeper 
slopes. 

Rapid initial 
intake rate; 
low avail-
able water 
capacity. 

Slopes very 
slow intake 
rate; ero-
sion hazard • 

Bedrock at a 
depth of 20 
to 40 
inches. 

Very slow in-
take rate; 
slopes; ero-

• SlOn 
hazard. 

All features 
favorable. 

Subject to 
flooding. 

Very slow in-
take rate; 

• erOSlOn 
hazard; 
slopes. 

Terraces and 
diversions 

Clayey below 
surface 
layer; con-
struction 
difficult. 

Poor stabil-
ity; upper 
20 to 36 
inches 
loamy fine 
sand. 

Slopes ________ 

Bedrock at a 
depth of 20 
to 40 
inches. 

Slopes; con-
strllction 
difficult. 

All features 
favorable. 

Subject to 
flooding; 
siltation of 
channels. 

Construction 
diffi cult on 
steeper 
slopes. 

Grassed 
waterways 

Cuts may ex-
pose clayey 
material; 
difficult to 
establish 
vegetation 
in eroded 
areas. 

Siltation 
problem 
from soil 
blowing. 

Slopes; cuts 
may expose 
clayey 
material. 

Bedrock at a 
depth of 20 
to 40 
inches. 

Slopes; dif-
ficult to 
establish 
vegetation 
in cuts. 

All features 
favorable. 

Subject to 
flooding; 
siltation 
hazard. 

Difficult to 
establish 
vegetation 
on steeper 
slopes. 

Uncoated 
steel 

High: clay 
texture. 

Moderate: 
sandy clay 
loam tex-
ture. 

High: clay 
texture. 

Moderate: 
clay loam 
texture. 

High; clay 
texture. 

High: some-
what 
poorly 
drained; 
clay loam 
texture. 

Moderate: 
clay loam 
texture. 

High: clay 
texture. 

Concrete 

Low. 

Moderate: 
slightly 
to 
strongly 
acid. 

Low. 

Low. 

Low. 

Low. 

Low. 

Low. 
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TABLE 4. Engineering interpretations 

Suitability as source of- Degree of limitations and soil features affecting-

Soil series and 
map symbols 

I----------~-----------I----------~----------~---------~-----------

Topsoil Road fill Highway 
location 

Foundations for 
low buildings 

Septic tank 
filter fields 

Sewage lagoons 

--------------1------------1------------1------------1------------1------------1-------------I 
Houston Black: 

HbA, HbB, HbC, 
HbC2, HbD. 

Poor: clay 
texture. 

Kaufman: Ka, Kc __ Poor: clay 
texture. 

Konawa: KoB, 
KoD, KoD2. 

Lamar: LaD, LaE2_ 

Lufkin: L u A ______ _ 

Nimrod: NmA ____ _ 

Okemah: OkA _____ _ 

Patilo: PaD _______ _ 

Fair where fine 
sandy loam is 
6 to 18 inches 
thick; poor 
where it is 
3 to 6 inches 
thick. 

Fair: clay 
loam texture. 

Poor where fine 
sandy loam 
is4to6 
inches thick; 
fair where it 
is 6 to 13 
inches thick. 

Fair: loamy 
fine sand 
texture. 

Poor where 
loam is 4 to 6 
inches thick; 
fair where it 
is 6 to 8 
inches thick. 

Poor: loamy 
fine sand . 
texture. 

Poor: highly 
plastic; high 
shrink-swell 
potential. 

Poor: highly 
plastic; high 
shrink-swell 
potential. 

Fair: fair 
traffic-sup
porting 
capacity. 

Fair: mod
erate shrink
swell poten
tial; fair 
trafilc
supporting 
capacity. 

Poor: highly 
plastic; high 
shrink-swell 
potential. 

Fair: fair 
traffic-sup
porting 
capacity. 

Fair: mod
erate shrink
swell poten
tial; fair 
traffic-support
ing capacity. 

Fair: fair 
traffic
supporting 
capacity. 

Severe: highly 
plastic; high 
shrink-swell 
potential. 

Severe: highly 
plastic; high 
shrink-swell 
potential; 
subject to 
flooding. 

Moderate: fair 
traffic-sup
porting 
capacity; 
slopes are 
6 to 8 
percent. 

Moderate: 
moderate 
shrink-swell 
potential; fair 
traffic sup
porting 
capacity. 

Severe: highly 
plastic; high 
shrink-swell 
potential; 
poorly 
drained. 

Moderate: 
fair traffi c
supporting 
capacity. 

Moderate: 
moderate 
shrink-swell 
potential; 
fair traffi c
supporting 
capacity. 

Moderate: 
fair traffi c
supporting 
capacity. 

Severe: high 
shrink-swell 
potential. 

Severe: high 
shrink-swell 
potential; 
subject to 
flooding. 

Moderate: 
where slopes 
are6to8 
percent; none 
to slight 
where slopes 
arelto6 
percent. 

Moderate: 
moderate 
shrink-swell 
potential. 

Severe: high 
shrink-swell 
potential; 
somewhat 
poorly 
drained to 
poorly 
drained. 

None to slight __ _ 

Moderate: 
moderate 
shrink-swell 
potential. 

None to slight __ _ 

Severe: very 
slow permea
bility. 

Severp: very 
slow perme
ability. 

None to slight 
where slopes 
arelto5 
percent; 
moderate 
where slopes 
are5to8 
percent. 

Moderate 
where slopes 
are 5 to 10 
percent; 
moderate 
permeability. 

Severe: very 
slow perme
ability. 

Severe: mod
erately slow 
permeability. 

Severe: slow 
permeability. 

None to slight 
if slopes are 
1 to 5 per
cent; mod
erate if slopes 
are5to8 
percent. 

None to slight 
where slopes 
are 0 to 2 per
cent; mod
erate where 
slopes are 2 to 
7 percent; 
severe where 
slopes are 7 to 
8 percent. 

None to slight. ___ _ 

Severe: seepage __ _ 

Severe where 
slopes are 10 
to 12 percent; 
moderate 
where slopes 
are 5 to 10 
percent; 
moderate 
permeability. 

None to slight ____ _ 

Moderate: 
moderately slow 
permea bili ty . 

None to slight ___ _ 

Severe if slopes 
are7to8 
percent; 
moderate if 
I:!lopes are 2 to 
7 percent. 
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Corrosivity class and 
contributing soil features 

-----------------------,-----------1----------,----------,----------1---------.---------
Farm ponds 

Reservoir areas Embankments 

Drainage for 
crops and 

pasture 
Irrigation Terraces and 

diversions 
Grassed 

waterways 
Uncoated 

steel 
Concrete 

-------------1------------1-----.--------1-----------1----------1-------------------1-------
None to slight ___ _ 

None to slight ___ _ 

Severe: seepage_ 

Moderate: 
moderate 
permeability. 

None to slight ____ 

Moderate: 
moderately 
slow 
permeability. 

None to slight ____ 

. 

Moderate: 
fair slope 
stability. 

Moderate: 
fair slope 
stability. 

Moderate: fair 
slope 
stability. 

Moderate: 
fair slope 
stability. 

Moderate: 
fair slope 
stability. 

Moderate: 
fair slope 
stability. 

Moderate: 
fair slope 
stability . 

Severe seepage _ _ _ Moderate: 
fair resist
ance to pip
ing and 

• erosIOn. 

Moderately 
well drained. 

Somewhat 
poorly 
drained; 
subject to 
flooding. 

• 

Very slow in
take rate; 

• erosIOn 
hazard. 

Very slow 
intake 
rate; subject 
to flooding. 

Well drained_ _ _ _ Erosion 
hazard on 
steeper 
slopes. 

Well drained__ _ _ Slopes; ero
sion hazard. 

Somewhat 
poorly 
drained to 
poorly 
drained. 

Moderately 
well drained. 

Moderately 
well drained. 

Moderately 
well drained. 

Very slow 
intake rate. 

High initial 
intake rate. 

Slow intake 
rate. 

Rapid intake 
rate, slopes. 

Construction 
difficult on 
steeper 
slopes. 

Subject to 
flooding; 
siltation of 
channels. 

Construction 
difficult on 
steeper 
slopes. 

Slopes ______ _ 

Clayey below 
surface 
layer; 
construc-
tion diffi-
cult. 

Poor stability; 
sandy sur-
face. 

All features 
favorable. 

Unstable; 
sandy soils; 
slopes. 

Difficult to 
establish 
vegetation 
on steeper 
slopes . 

Subject to 
flooding; 
siltation 
hazard. 

Difficult to 
establish 
vegetation 
on steeper 
slopes. 

Slopes; 
highly 
erodible; 
difficult to 
establish 
vegetation. 

Cuts may 
expose 
highly 
clayey 
material; 
difficult to 
establish 
vegetation. 

Siltation due 
to blowing 
soil. 

All features 
favorable. 

Sandy soils; 
• erosIOn 

hazard. 

. 

High: re
sistivity. 

High: clay 
texture. 

Low ________ _ 

Moderate: 
clay loam 
texture. 

High: clay 
texture. 

Moderate: 
sandy clay 
loam 
texture. 

High: clay 
texture. 

Low. 

Low. 

Moderate: 
strongly 
acid. 

Low. 

Low. 

Low. 

Low. 

Low _ _ _ _ _ _ _ _ _ Low. 
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TABLE 4. Engineering interpretations 
---------------.~----------------------------~------------------------------------------------------------

Suitability as source of- Degree of limitations and soil features affeeting-

Soil series and 
map symbols 

-------------~---------------I--------------.-·-------------.--------------.-----------------I 

Topsoil 

Pursley: Pro Ps _____ Fair: clay 
loam texture. 

Purves: PuC _______ Poor: clay 
texture. 

Road fill 

Fair: moder
ate shrink
swell poten
tial; fair 
traffic-sup
porting 
capacity. 

Poor: bedrock 
at a depth of 
8 to 20 
inches. 

Highway 
location 

Moderate: 
moderate 
shrink-swell 
potential; 
fair traffic
supporting 
capacity. 

Severe: bed
rock at a 
depth of 8 to 
20 inches. 

Foundations for 
low buildings 

Severe: sub
ject to flood-
• mg. 

Severe: bed
roek at a 
depth of 8 to 
20 inehes; 
high shrink-
swell poten
tial. 

Septic tank 
filter fields 

Severe: flood 
hazard. 

Severe: bed
rock at a 
depth of 8 to 
20 inches. 

Sewage lagoons 

Moderate: mod
erate perme
ability . 

Severe: bed
rock at a depth 
of 8 to 20 
inches. 

Stidham: StC _ _ _ _ _ _ Poor: loamy 
fine sand 
texturc. 

Good __________ None to slighL __ None to slight ___ None to slight ___ Severe: seepage __ 

Tabor: TaA ________ Fair where fine 
sandy loam is 
10 to 20 
inches thick. 

Trinity: Tn. Tr _____ Poor: clay 
texture. 

Tuckerman: T u _ _ _ _ Poor: poorly 
drained. 

Venus: VeE ________ Fair: clay 

Wilson: WI A. WI B. 
WnA. WnB. WnC. 
WnC2. 

---

loam texture. 

Fair: clay 
loam texture. 

Poor: high 
shrink-swell 
potential; 
poor traffi c
supporting 
eapacity. 

Poor: high 
shrink-swell 
potential; 
poor traffi c
supporting 
capacity. 

Poor: poorly 
drained. 

Fair: moder
ate shrink
swell poten
tial; fair' 
traffic-sup
porting 
capacity. 

Poor: high 
shrink-swell 
potential; 
poor traffi c
supporting 
capacity. 

Severe: high 
shrink-swell 
potential; 
poor traffi c
supporting 
capacity. 

Severe: high 
shrink-swell 
potential; 
poor traffic
supporting 
capacity; 
flooding 
hazard. 

Severe: poorly 
drained. 

Moderate: 
moderate 
shrink-swell 
potential; 
fair traffic
supporting 
capacity. 

Severe: high 
plasticity; 
high shrink
swell poten
tial; poor 
traffic-sup
porting 
capacity. 

Severe: high 
shrink-swell 
potential. 

Severe: high 
shrink-swell 
potential; 
subject to 
flooding. 

Severe: poorly 
drained. 

Moderate: 
moderate 
shrink-swell 
potential. 

Severe: high 
shrink-swE'1l 
potential. 

Severe: very 
slow perme
ability. 

Severe: sub
ject to flood-
• mg; very 
slow perme
ability. 

Severe: slow 
permeability. 

Severe: if 
slopes are 10 
to 15 percent; 
moderate if 
slopes are 5 
to 10 per
cent; moder
ately perme
able. 

Severe: very 
slow perme
ability. 

None to slight ____ _ 

None to slight ____ _ 

None to slighL ___ _ 

Severe: if 
slopes are 7 
to 15 percent; 
moderate if 
slopes are 5 to 
7 percent; 
moderately 
permeable. 

N one to slight if 
slopes are 0 to 
2 percent; 
moderate if 
slopes are 2 to 
5 percent. 
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oj the soils Continued 

Degree of limitations and soil features 
affecting-Continued 

Soil features affecting- Corrosivity class and 
contributing soil features 

I------------------·------~-----------I-----------.-----------.-----------I-- ----
Farm ponds 

Reservoir areas Embankments 

Drainage for 
crops and 
pasture 

Irrigation Terraces and 
diversions 

Grassed 
waterways 

Uncoated 
steel 

Concrete 

1-------------1------------1------------1----------1-----------1----------1----------1---------
Moderate; 

moderate 
permeability 

Severe: bedrock 
at a depth of 8 
to 20 inches. 

Severe: seepage_ 

None to slight ____ 

None to slight. __ _ 

None to slight .. _. 

Moderate: 
moderate 
permeability. 

None to slight .. _. 

Moderate: fair 
resistance to 
piping and 

• erOSlOn. 

Severe: bed
rock at a 
depth of 8 to 
20 inches. 

Moderate: 
fair slope 
stability. 

Moderate: 
fair slope 
stability. 

Moderate: 
fair slope 
stability. 

Moderate: 
fair resistance 
to piping and 

• erOSlOn. 

:Moderate: 
fair resistance 
to piping and 

• erOSlOn. 

Moderate: 
fair slope 
stability 

Well drained; 
subject to 
flooding. 

Well drained ___ _ 

Well drained ____ 

Somewhat 
poorly 
drained. 

Subject to 
flooding; 
moderately 
well drained 
to somewhat 
poorly 
drained. 

Depressions; 
poorly 
drained. 

Well drained __ . _ 

Somewhat 
poorly 
drained. 

Subject to 
flooding. 

Bedrock at a 
depth of 8 
to 20 
inches. 

Rapid intake 
rate. 

Very slow 
intake rate. 

Very slow 
intake rate; 
subject to 
flooding. 

Depressions; 
poorly 
drained. 

Slopes; 
• erOSlOn 

hazard. 

Very slow 
intake rate. 

Subject to 
flooding; 
siltation of 
channels. 

Bedrock at a 
depth of 8 
to 20 
inches. 

Poor stabil-
ity; sandy 
surface. 

All features 
favorable. 

Subject to 
flooding; 
siltation of 
channels. 

Depressions; 
no outlets. 

Sloping relieL. 

Clayey below 
surface 
layer; con
struction 
difficult. 

Subject to 
flooding, 
siltation 
hazard. 

Bedrock at a 
depth of 8 
to 20 
inches. 

Siltation; 
vegetation 
difficult to 
establish 
because of 
slope. 

All features 
favorable. 

Subject to 
flooding; 
siltation 
hazard. 

Depressions; 
difficult to 
establish 
vegetation 
because of 
wetness. 

Slopes _____ . _. 

Cuts may ex
pose clayey 
material; 
difficult to 
establish 
vegetation. 

Moderate: 
clay loam 
texture. 

High: clay 
texture. 

Low _________ 

High: clay 
texture. 

High: clay 
texturc. 

High: poor-
ly drained; 
clay loam 
texture. 

Moderate: 
clay loam 
texture. 

High: clay 
texture. 

Low. 

Low. 

High: 
very 
strongly 
acid. 

Low. 

Low. 

High: very 
strongly 
acid. 

Low. 

Low. 
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TABLE 5. Engineering 

[Tests performed by Texas Highway Department Testing Laboratory in accordance with 
_. ---

Shrinkage 

Texas report 
Soil name and location Parent material No. Depth -

Limit Linear Ratio' 

-

loam: In. Pet. Pet. Pct. 
east of Kerens and 1.1 miles southeast 

Axte Jl fine _,>and)' 
ii miles south 

of Goodni ght. (Modal) 
Moderate alkaline, non- 64-488-R 10-33 13 16.6 1. 92 

calcareous sandy clay 64-489-R 72-88 14 18. 8 1. 88 
loam. 

dy loam: 
of Kerens and 0.8 mile north of Good-

Crockett fine san 
4 miles east 

night. (Mo dal) 
Alkaline, noncalcareous 64-484-R 5-26 12 18. 2 1. 97 

shaly clay. 64-485-R 54-84 16 20. 3 1. 79 

Ferris clay: 
2 miles north of Blooming Grove. (Modal) Calcareous clay over 64-496-R 7-19 11 19. 6 1. 95 

shaly clay. 64-497-R 41-85 12 20. 0 1. 93 

Heiden clay: 
2.8 miles nor theast of Blooming Grove. (Modal) Calcareous clay over 64-498-R 6-18 11 19.7 2. 00 

shaly clay. 64-499-R 44-88 13 19. 5 1. 93 

lay: Houston Black c 
0.8 mile sout heast of Barry. (Modal) Calcareous clay. 64-490-R 7-17 12 26. 0 1. 91 

64-491-R 40-90 11 26. 2 1. 93 

loam: 
st-southeast of Kerens 

Tabor fine sandy 
4.2 miles ea 

northea,t of Goodnight. (Modal) 
and 0.6 mile Alkaline, non calcareous 64-486-R 20-36 10 18. 2 2. 02 

clay. 64-487-R 70-84 15 15.6 1. 85 
-

1 Mechanical analysis according to the AASHO Designation T88-57 (1). Results obtained by this procedure may differ somewhat 
from results that would have bcen obtained by the soil survey procedure of the Soil Conservation Service (SC::;). In the AASHO procedure, 
the fine material i, analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all. the material, 
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method 

Town and County Planning 
This seetion was prepared chiefly for planners, de

veloper;:;, landscape architects, builders, zoning officials, 
realtors. pri "ate and potential landowners, and others 
interested in uSe of the soils in Navarro County for pur
poses other tha.n farming. The county is near Dallas, and 
its population is increasing because the suburbs are stead
ily expanding into areas formerly used for farming. In 
particular, the demand for outdoor recreational facilities 
" . 
IS lIlcrcasmg. 

Momy people l'njoy boating, water skiing, fishing, swim
ming, and picnicking on and around the ~ avarro Mills 
Upsen'oir and other water areas in tIll' county. Also, some 
landomH'rs in the county have developed areas around 
ponds, reseIToirs, lakes, and structures for retarding flood 
water to proYide facilities for hunting, fishing, and other 
recreational actiyities. The county has potential for fur
ther development of recl'l'ational facilities that ,yould pro
vide cconomi(' return to the landowner. 

In table 6 the soils of the county are rated according 
to their suitability for specific. recreational uses and the 
nature of the soil limitations that influenced the ratings 
are shown. The ratings are based on soil features only, and 
det.a.iled inspection of the soils at the site is needed. 

The ratings used are none to slight, modemte, severe, 

and ve1'Y seve1'e. If the rat~ng is none to. sl~ght., lit~le or 
no adjustments are needed m use or the .lImItatIOn IS not 
serious and is easy to overcome. A ratmg of 1noderate 
means that some adjustments are needed in use. A rating 
of seve1'e means that extensive adjustments are needed 
before the soil is suitable for a specific purpose. A rating 
of very se I'ere means that the limitations are so severe 
that use of the soil for the stated purpose is impractical. 

Oampsites are areas sl~itable ~o~ .tent and camp t:~'a~ler 
sites and the accompanymg actIVItIes .for outdoor h~ll1g 
for periods of at least one week. The s(;llis are ~lOt ~eqUIr~ 
to be suitable for septic tanks. The SOlIs reqUIre lIttle SIte 
preparation. 

Paths and trails refer to the use of soils for trails, cross
country hiking, bridle paths, and uses which allow for 
the random movC'ment of people. Most of the soils in the 
county have a moderate or seyere limitation for :use as 
a site for paths or trails. The dominant ad\'CJ'se SOlI fea
ture is trafficability, which refers to the ease with which 
people can move about over the soil on foot, on horseback, 
or in small vehicles such as golf carts. 

Playgrounds arc areas deyeloped for organized games 
such as baseball, football, badminton, and the like. Tl:ey 
are subject to intensive foot traffic, and generally reqUIre 
a soil with nearly le\'el surface, good drainage, and a 
texture and consistence that giye a firm surface. 
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test data 
standard procedures of the American Association of State Highway Officials (AASHO) (1)] 

Mechanical analyses 1 

Classification -
Percentage passing sieve- Percent smaller than- Liquid Plasticity 

limit index 

No.4 No. 10 No. 40 No. 200 O. 05 0.005 0.002 
%-in. (4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm. mm. mm. Unified 2 AASHO 3 

mm.) 
-

Pet. 
98 94 89 86 64 61 47 44 50 29 CL A-7-6 (15) 
93 92 91 90 86 85 46 38 60 41 CH A-7-6 (20) 

90 89 88 86 68 66 46 42 53 34 CH A-7-6 (17) 
100 100 100 100 99 97 51 42 71 52 CH A-7-6 (20) 

100 99 97 79 74 70 44 36 59 38 CH A-7-6 (20) 
100 99 98 98 94 92 57 47 61 42 CH A-7-6 (20) 

100 100 99 98 93 84 54 44 57 38 CH A-7-6 (19) 
100 98 96 96 92 85 55 46 60 42 CH A-7-6 (20) 

-

100 100 100 100 98 97 70 62 89 62 CH A-7-6 (20) 
100 100 100 100 99 99 72 62 88 65 CH A-7-6 (20) 

100 99 98 92 74 70 44 41 51 32 CH A-7-6 (18) 
99 99 99 94 87 82 34 29 51 34 CH A-7-6 (18) 

-
and the material coarser than 2 millimeters in diameter is excluded from the calculations of grain-size fractions. The mechanical analysis 
data used in this table are not suitable for use in naming textural classes for soils. 

2 Based on the Unified Soil Classification System (8). 
3 Based on AASHO Designation M 145-49 (1). 

, 

Picnic areas are sites suitable for pleasure outings at 
which a meal is eaten outdoors. Properties important in 
evaluating soils for picnic areas are trafficability, flood 
hazard, and slope. 

Formation and Classification of Soils 
The purpose of this section is to present the outstand

ing morphologic characteristics of the soils of Navarro 
COWlty and to relate them to the factors of soil forma
tion. This section contains two main parts. First, the five 
major factors of soil formation and the processes involved 
in soil horizon differentiation are discussed briefly in terms 
of their effect on the soils of Navarro County. Second, 
the system of classifying soils is discussed and the soils 
are placed in the system. 

Formation of Soils 
Soils are natural bodies at the surface of the earth's crust 

having properties due to the integrated effects of climate 
and plants and animals as modified by relief acting on 
parent material over time. A change in the degree of 
expression of any of the five interrelated factors leads to 
the formation of different soils. 

Olimate. The climate of Navarro County is humid sub
tropical and presumably has been unchanged over recent 
pedologic time. Rainfall averages 36.96 inches annually, 
which is fairly evenly distributed throughout the year, 
except for midsummer droughts. Most of the rainfall comes 
late in spring or early in summer, mainly as thunder
showers. The temperature is hot in summer and mild in 
winter. The mild climate has promoted rapid soil develop
ment. Climate is uniform throughout the county, although 
its effect is modified locally by relief. Therefore, the dif
ferences in Navarro County soils are not primarily caused 
by climatic variations. Soils are continuing to undergo 
developmental changes. 

Plants and animals. Plants, animals, insects, bacteria, 
and fungi are important in the f.ormati0!l of soil~. Ga~ns 
or losses in orgamc matter and mtrogen m the sOlI, gams 
or losses in plant nutrients, and changes in st:u?ture and 
porosity are among t.he changes caused. by hymg orga
nisms. Under the dommant grass vegetatIOn, SOlIs that are 
medium in organic-matter content have formed, but under 
the less prevalent hardwood trees, soils low in organic
matter content have formed. Man's use of the soil is having 
an influence on soil development. Overgrazing of grass
lands and clearing of timberland have changed the kinds 
and amounts of plants, and these plants in time will further 
affect the character of the soils. Overgrazing and misuse of 
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TABLE 6. Degree of limitation for recreational development and the chief limiting properties 

[An asterisk in the first column indicate., that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
for referring to other series that appear in the fir.3t column of this table] 

Soil series and map 
symbols 

Campsites Paths and trails Playgrounds Picnic areas 

---------------------1--------------------1---------------------1---------------------·1------------------
Altoga: AIC ____________ _ 

Axtell: AxB, AxC, AxC2, 
AxE. 

Bazette: BaF ___________ _ 

Severe: silty clay 
texture. 

Severe: very slow 
permeability. 

Moderate: silty clay 
loam texture; severe 
for slopes of 15 to 20 
percent. 

Severe: silty clay 
texture. 

N one to slight _________ _ 

Moderate: silty clay 
loam texture; slopes 
of 15 to 20 percent. 

Severe: silty clay 
texture. 

Severe: very slow 
permeability. 

Severe for slopes of 6 to 
20 percent; moderate 
for slopes of 5 to 6 
percent. 

Bonham: BmB ___________ None to slight __________ None to slight _________ _ Moderate: slow perme
ability; slopes of 2 to 
3 percent. 

Bunyan: 

Burleson: 

B n ____________ _ Moderate: moderate 
permeability. 

Bu A, Bu B_ _ _ _ _ Severe: very slow 
permeability, clay 
texture. 

N one to slight _________ _ 

Severe: clay texture ___ _ 

Moderate: 
hazard. 

flooding 

Severe: very slow 
permeability; clay 
texture. 

Chickasha: Ch D, CkD2_ _ _ None to slight_ _ _ _ _ _ _ _ _ _ None to slight_ _ _ _ _ _ _ _ _ _ Moderate for slopes of 3 
to 6 percen t; severe 
for slopes of 6 to 10 
percent. 

Crockett: Cr A, Cr B, 
CrC, CrD, CtC2, CtD3. 

Severe: very slow 
permeability. 

Dougherty: Do B _ _ _ _ _ _ _ _ _ Moderate: loamy fine 
sand texture. 

Ellis: E I E_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Severe: very slow 
permeability; clay 
texture. 

Engle: EnC_ _ _ _ __ _ _ _ _ _ __ ]\Ioderate: clay loam 
texture. 

*Ferris: FeD2, Fh E2, FI E_ 
For Heiden part of 

Fh E2 and FI E, 
see Heiden series. 

Severe: clay texture; 
very slow permeability. 

Freestone: F r A, F r B _ _ _ _ _ Moderate: slow 
permeability. 

Gowen: Gn, Go, Gw, Gy __ Severe: flooding 
hazard. 

Heiden: HaB, HaC, 
HaC2, HaD, HaD2. 

Houston Black: HbA, 
HbB, HbC, HbC2, HbD. 

Severe: clay texture; 
very slow permeability. 

Severe: clay texture; 
very slow permeability. 

Kaufman: Ka, Kc ________ Severe: flooding 
hazard; clay texture. 

None to slight __________ Severe: very slow 

Moderate: loamy fine 
sand texture. 

permeabili ty. 

Moderate: loamy fine 
sand texture. 

Severe: clay texture _ _ _ _ Severe: very slow 
permeability; clay 
texture. 

Moderate: clay loam 
texture. 

Severe: clay texture ___ _ 

Moderate: clay loam 
texture. 

Severe: clay texture; 
very e.low permeability; 
slopes of 6 to 15 
percent. 

None to slight __________ Moderate: slow 

Moderate: clay loam 
texture. 

Sev<lre: clay texture ____ 

Severe: clay texture ____ 

Severe: clay texture ____ 

permeability. 

Moderate: flooding 
hazard; clay loam 
texture. 

Severe: clay texture; 
very slow permeability; 
slopes of 6 to 8 
perc!;lnt. 

Severe: clay texture; 
very slow permeability. 

Severe: clay texture; 
floodin g hazard. 

Severe: silty clay 
texture. 

None to Flight for 
slopes of 1 to 8 per
cent; moderate for 
slopes of 8 to 12 
percent. 

Moderate: for slopes 
of 5 to 15 percent; 
severe for slope5 of 
15 to 20 percent; 
silty clay loam 
texture. 

None to slight. 

None to slight. 

Severe: clay texture. 

N one to slight for 
slopes of 3 to 8 per
cent; moderate for 
slopes of 8 to 10 
percent. 

None to slight. 

Moderate: loamy 
fine sand texture. 

Severe: clay texture. 

Moderate: clay loam 
texture. 

Severe: clay texture. 

None to slight. 

Moderate: flooding 
hazard; clay loam 
texture. 

Severe: clay texture. 

Severe: clay texture. 

Severe: clay texture. 

I I I , __________________________________________________________________________________________________________ .......... 
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TABLE 6. _ Degree of limitation for recreational development and the chief limiting properties Continued 

Soil series and map 
symbols 

Campsites Paths and trails Playgrounds Picnic areas 

---------------------1--------------------1--------------------1·-------------------1---------------,----
Konawa: KoS, KoD, 

KoD2. 
None to slight __________ None to slight __________ None to slight for slopes None to slight. 

Lamar: LaD, LaE2 _______ Moderate: clay loam 
texture. 

Lufkin: LuA ____________ Severe: somewhat 
poorly drained to 
poorly drained. 

Nimrod: Nm A____ _ _ _ _ _ _ _ _ Moderate: loamy fine 
sand texture. 

Okemah: OkA ___________ Moderate: slow 
permeability. 

Patilo: PaD _____________ Severe: loamy fine 
sand texture. 

Pursley: 
Pr____ ___ __ ______ _ _ _ _ Moderate: flooding 

hazard; clay loam 
texture. 

Ps____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Severe: flooding hazard_ 

, 

Moderate: clay loam 
texture. 

Severe: somewhat 
poorly drained to 
poorly drained. 

of 1 to 2 percent; 
moderate for slopes of 
2 to 6 percent; severe 
for slopes of 6 to 8 
percent. 

Moderate: clay loam 
texture; severe for 
slopes of 6 to 12 
percent. 

Savere: somewhat 
poorly drained to 
poorly drained. 

Moderate: loamy fine Moderate: loamy fine 
sand texture. sand texture. 

None to slight_ _ _ _ _ _ _ _ _ _ Moderate: slow 
permeability. 

Severe: loamy fine 
sand texture. , 

Moderate: 
texture. 

Moderate: 
texture. 

clay loam 

clay loam 

Severe: loamy fine 
sand texture. 

Moderate: clay loam 
texture. 

Moderate: flooding 
hazard; clay loam 
texture. 

Moderate: clay loam 
texture. 

Severe: somewhat 
poorly drained to 
poorly drained. 

Moderate: loamy fine 
sand texture. 

Moderate : mod
erately well drained. 

Severe: loamy fine 
sand texture. 

Moderate: clay loam 
texture. 

Moderate: flooding 
hazard; clay loam 
texture. 

Purves: PuC ____________ Severe: clay texture ____ Severe: clay texture ____ Severe: clay texture ____ Severe: clay texture. 

Stidham: StC ____________ Severe: loamy fine 
sand texture. 

Tabor: TaA _____________ Severe: somewhat 
poorly drained; very 
slow permeability. 

Trinity: Tn, Tr _ _ _ _ _ _ _ _ _ _ Severe: subject to 
flooding; clay texture; 
very slow 
permeability. 

Severe: loamy fine 
sand texture. 

Moderate: somewhat 
poorly drained. 

Severe: clay texture ___ _ 

Tuckerman: T u _ _ _ _ _ _ _ _ _ _ Severe: poorly drained_ _ Severe: poorly drained __ 

Venus: VeE _____________ Moderate: clay loam 

Wilson: WI A, WI S, 
WnA, WnS, WnC, 
WnC2. 

texture. 

Severe: somewhat 
poorly drained; very 
slow permeability. 

Moderate: clay loam 
texture. 

Moderate: somewhat 
poorly drained; clay 
loam texture. 

Severe: loamy fine 
sand texture. 

Severe: somewhat 
poorly drained; very 
slow permeability. 

Severe: subject to 
flooding; clay texture; 
very slow 
permeability. 

Severe: loamy fine 
sand texture. 

Moderate: somewhat 
poorly drained. 

Severe: clay texture. 

Severe: poorly drained __ ,Severe: poorly 
• drained. 

Severe for slopes of 6 to 
15 percent; moderate 
for slopes of 5 to 6 
percent; clay loam 
texture. 

Severe: somewhat 
poorly drained; very 
slow permeability. 

Moderate: clay loam 
texture. 

Moderate: somewhat 
poorly drained; clay 
loam texture. 

cultivated soils lead to soil compaction, higher runoff rates, 
and soil erosion. The amount of water and air that enters 
the soil is greatly reduced as a result of destruction of soil 
structure and less pore space. Bacterial action is greatly 
reduced. 

The soils in Navarro County formed in five kinds of 
parent materials. They are: (1) clay and marl; (2) lime
stone caps over clay; (3) clay and shale; (4) sandy clays to 
clayey sediment, or old alluvium; and (5) recent alluvium. 

Navarro County is underlain by .10 geologic formations 
in four groups (3). These formations are, from west to 
east across the county, Taylor clay or marl, Wolf City 
sand, and Pecan Gap chalk in the Taylor Group; Neyland
ville marl, N acatoch sand, Corsicana marl, and Kemp clay 

Parent material. Parent material is the consolidated 
and unconsolidated materials from which a soil is formed. 
It determines the limits of chemical and mineralogical 
composition of the soils. 

--- -------
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of the Navarro Group; Kineaid sands and clays, and 'Wills 
Point day of the Midway Group; and the 'Wilcox Group. 

Soils formed in clay and marl :tn' from tlie Taylor clay 
or llIarl, 'Volf City sand, Ppean Gap chalk, X rylandyille 
marl, Nacatodl saiHl, Corsicana marl, and the 'VilIs Point 
clay. The Taylor formations consist of black to very dark 
/:?ray clay over blue to gray elayey shale, and the soils 
lorml'd are Heiden, HoustoIl Blade and vYibon soils. The 
'Volf City, P('('an G:1P, Nacato(:h, and ('orsieana forma
tions are interbedded sandy marl and elay, and the soils 
formed eonsist of ..:\.xtelI, Chickasha, Crockett, Heiden, 
I [ouston Black, Lamar, and "Wilson soils. 

Soils formed in liml'stOll!' caps o\'<'r days are from the 
KillC'ai(l formation. This formation consists of a thin lintel 
of coquina, cOilsistin!!' of minutl' shells and slidl fragments 
cemented together over clays and sands. It suggests shal-
10\\" water where allimal life was ,-ery abundant and shells 
wpre Lrokpll and rolled b" the wa Yes. ~oils formed in the 
Kineaid formation are ,TpIlUS and Lamar soils on steep 
slopes and Purves, Engle, Heiden, Houston Black, Bm'le
son, Wilson, and Croekett soils on gentle slopes. 

Soils fornwd in clay and shale are in the Neylandyillr 
and Kemp formatiolls. These formations C'onsist of gray to 
olive clayey shalp or marl that produced such soil:-; as the 
BurIPson, Heiden, Houston Black, Wilson, and Crockett 
soils. 

~oils formed in sandy clays to clayey sediment or old 
allll\·illlll range from clayey to silty and sandy in texture. 
The filler textured old alluvium matn'ial was deposited 
by slow-moving water, and has a smooth relief. The Bm'le
son alld 'Vilson soils formed in this material. The sandier 
material was deposited by faster moYing watprs. Soils that 
forn1<'.(1 in t.he sandil'r IIlah'rial arc the Dougherty, Patilo, 
Freestone, Kona,Ya, ~imrod, and Stidham soils. These 
soi Is arc nearly le,"el to slop in!!. 

Soils formpd in recent alluvium are the Go,Yen, Kauf
mall, Pursley, Trinit.y, and Bunyan soils. Thry oenlpy 
flood plaills of streams throug'hout the county. The texture 
of this alluvial nlab'l'ial depends on tIl<' rate of water 
lllovemrnt, and the texture of the soils in the ,vatershed. 
A ehal':l<'ierist.i(; of most rec.ent alhn'ial soils is that strat.i
,fied layel':-; of diffprent textured material occur throughout 
j,jH' profile. Alluvial soils 011 somp ofthl' lower flood plains 
arp subject to oyerflow and deposition of fresh alluyial 
sed iment. 

Relief. Rplief affects soil format.ion through modifica
tion of clilllati(; and Yl'gdative considprations bv drainage, 
el'Osioll, p1:tnt (:oyer. amI soil tpmperaturr .. TIle relief of 
Na varro Count.y ranges f!'OIll nearly level to lllodl'rately 
Stl'l'p. 

Neal'ly lc,"el to gently ~Ioping soils are dl'l'per and have 
hOl·izons that. arp more distinct than sloping' to modprately 
stc'pp soils and soils on l·idges. The Imvpr lying soils recein' 
extra watm', have, lpss runoll'. and are subject to less erosion. 

On the steeper soils geological erosion occurs almost 
as fast. as the soils aI'(' fornwd. An example is the moderate
ly <lC'(IP Bazette soils, "'hich have been in thc process of 
soil devl'lopment. as long as tIll' generalh- less sloping, deep 
('rockP.tt a nd "Tilson soils. . 

Time. GellPrallya long time is required for the forma
tion of soils that. have distinct. horizons. The length of 
t.ime that parent, materials h:n-e been in place, tllPI'efore, 
conllnonl), is l'l'flected in the degree of de,-elopment of the 
soil profile. 

Young soils in ~ayarro Count.y formed in recent. al
luvium, and old soils formed in some upland positions. The 
young soils ha ve very little profile de\'c!opment, and the 
old soils have well-expressed soil horizons. Bunyall soils 
arc an example of young soils that laek development. Ex
cept for slight accumulation of organic matter and darken
ing of their surface layer, Bunyan soils retain most of the 
characteristics of their recent allm-ial sediment .• \xtell 
soils are examples of oldl'r soils that have developed soil 
horizons. They devl'loped distinct. \ and Bt horizons that 
bear little resemblance to the original parent material. 
The clay soils in the county are young in term~ of horizon 
den~lopment, e\"en though they may be old III terms of 
chronologie age. Horizon development in soils is not 
related to passage of time alone. 

Processes of Hol'izon Differentiation 
Several IH'ocl'sses were im'ol yed in the formation of soil 

horizons in the soi Is of X a ,-alTO County. Three main 
processes are: (1) accumulation of organic matter; (2) 
leaching of calcium carbonates and bases; and (3) for
mation and translocation of silicate clay materials. In 

• 
most soils more than one of these processes has been active 
in tIll' de\"elopment of horizons. 

Accumulation of organic matter in the upper part of 
the profile to form an Al horizon has been important. 
The soils of Navarro County range from medium to low 
in organic-matter content. 

Leaching of rarbonates and bases has occurred in many 
of the soils_ Soil sciE'ntists genl'rally are agreed that leach
ing of bases in soils gcnerally prl'cedes translocat.ion of 
clay minerals. }[any of the soils of the cOlmty are mocll'!'
ately leached, which has contributed to the de,Yelopment 
of horizons. Calcium carbonates han' been leached from 
the upper horizons of most of the soils. The amount of 
rainfall, howe,-er, has not been great enough to leach 
the ca.rbonates entirdy from the soil, and some of the 
soils han a layer in which calcium carbonates haye 
accumulated. 

In sen'ral soils of N a,"arro County, the downward 
translocation of dav minl'rals ,has contributed to horizon 

• 

dp,"clopment. The Bt horizon contains appreciably more 
silicate clay than the A horizon. These soils were probably 
leached of carbonatps and soluble salts to a considcrable 
extent before translocation of silicate clay took place. 
Leaching of bases and translocation of silicate clay are 
among the more important processes in horizon differenti
ation in the soils of Navarro County. TIll' Axt-ell, Bonham, 
Crockett, and 'Vilson soils arc examples of soils that have 
translocated silicate clay aecllmulated in the Bt horizon, 

In Houston Black clay and in other soils that are cal
carl'OUS at the surface profile, little or no de,-clopment of 
horizons bf'yond t lw. denlopment of an A horizon has 
occnrrl'd. These soils lllldprgo natural mixing', associated 
,,,itlt crack formation an<l crack filling, which retards 
leaching of ea rbonates and deyelopment of horizons. Burle
son and other clay soils are lloncalcareous at the surface, 
but mixing has pr'eypnted formation of a B horizon. 

Classification of Soils 
Soils are classified so that we can more easily remember 

• 

their significant cha.racteristics. Classification enables us 
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to assemble knowledge rubout soils; to see their relation
ship to one another and to the whole environment; and to 
develop· principles that help us to understand their be
havior and response to various kinds of treatment. Soils 
are placed. in narrow classes for discussion in detailed soil 
surveys and for application of knowledge in managing 
farms and fields. The many thousands of narrow classes 
are then grouped into progressively fewer and broader 
classes in successively higher categories so that informa
tion can be applied to large geo~aphic areas. 

Two systems of classifying SOlIs have been used in the 
United States in recent years. The older system was 
adopted in 1938 un and revised later (5). The system cur
rently used by the National Coo:perative Soil Survey was 
develo~d in. the early si~ies (4) and was adopted in 
1965 -(7). It IS llDder contmual study. 

The current system of classification has six categories. 
Be' ing with the most inclusive, these categories are 
o er, suborder, great group, subgroup, family, and series. 
In this system the criteria for classification are soil prop
erties that are observable and measurable, but the prop
erties are selected so that soils of similar genesis are 
grouped together. The placement of some soil series in the 
current system of classificaJtion, particularly in families, 
may change as more precise information becomes available. 

Tahle 7 shows the classification of each soil series of 
Navarro County 'by family, subgroup, and order, accord
ing to the current system. 

General Nature of the County 
Navarro County was named in honor of Jose Antonio 

Navarro, who played a prominent part in the struggle with 
Mexico. As a member of the Congress of the Republic of 
T~xas, Navarro gave outstanding assistance to the com
mIttee selected to form the county. His work with this 
committee led to the county receiving his name. Born on 
the island of Corsica, his father came to America and 
settled in what is now San Antonio. The county seat, Corsi
cana, was named after the native land of Jose Antonio 
Navarro's father. Navarro County was created and orga
nized in 1846 from Robertson County, and 10 COuntIes 
were later formed from the original Navarro County. 

The population of Navarro County in 1960 was 34,423, 
and in 1967, it was estimated to be 36,161. The population 
of Corsicana was 20,914 in 1960. 

Transportation facilities in Nayarro County are ade
quate. The county is served by three railroads: Rock Is
land, Southern Pacific, and St. Louis and Southwestern. 
U.S. Highway 75 (Interstate 45) and U.S. Highway 287 
cross the county. Four State Highways are in the-collnty, 
three of them for only a short distance: Highway 14 
south of Richland, Highway 309 south of Kerens, and 
Highway 22 from Corsicana west through Frost. State 
Highway 31 crosses the center of the county through Daw
son, Corsicana, and Kerens. In addition, about 25 Farm
to-Market Roads are in the county. Many COlmty roads 

TABLE 7. Olassijication oj soil series 
.... , ,. -,--------,---------------------;------------------,------

I I I I I I 

Series Family 

• 
AltOglL ___________ _ 
Axtell _____________ _ 
Bazette ____________ _ 
Bonham ___________ _ 
Bunyan; calcareous 

Fine-silty, carbonatic, thermic _____________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Fine, mixed, thermic ______________________________ _ 
Fine, mixed, thermic ______________________________ _ 

variant __________ _ 
Burleson ___________ _ 
Chickasha 1 ________ _ 
Crockett ___________ _ 
Dougherty _________ _ 
Elli 8 ______________ _ 
Engle _____________ _ 
F . erns _____________ _ 
Freestone __________ _ 
Gowen ____________ _ 
Heiden ____________ _ 
Houston Black _____ _ 
Kaufman __________ _ 
Konawa ____ , _______ _ 
Lamar 2 ___________ _ 
Lufkin ____________ _ 
Nitnrod ____________ _ 
Okemah ___________ _ 
Patilo _____________ _ 
Pursley ____________ _ 
Purves ____________ _ 
Stidham ___________ _ 
Tabor _____________ _ 
Trinit y-------------Tuckerman ________ _ 
Venus 
WilSOI;:~ ~ = = = = = = = = = = = 

Fine-loamy, mixed, (calcareous), thermic ____________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Fine-loamy, mixed, thermic ________________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Loamy, mixed, thermic ___________________________ _ 
Fine, mixed, thermic ______________________________ _ 
Fine-loamy, mixed, thermic ________________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Fine-loamy, siliceous, thermic ______________________ _ 
Fine-loamy, mixed, thermic ________________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Fine-loamy, mixed, thermic ________________________ _ 
Fine-silty, mixed, thermic _________________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Loamy, siliceous, thermic __________________________ _ 
Fine, mixed, thermic ______________________________ _ 
Loamy', siliceous, thermic __________________________ _ 
Fine-loamy, mixed, thermic ________________________ _ 
Clayey, montmorillonitic, thermic __________________ _ 
Loamy, mixed, thermic ____________________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 
Fine, mon tmorillonitic, (calcareous), thermic _________ _ 
Fine-loamy, mixed, thermic ________________________ _ 
Fine-loamy, mixed, thermic ________________________ _ 
Fine, montmorillonitic, thermic ____________________ _ 

Subgroup 

Typic Ustochrepts _________________ _ 
U dertic Paleustalfs _________________ _ 
Udic Haplustalfs ___________________ _ 
Aquic Argiudolls ___________________ _ 

TypiC Udifluvents __________________ _ 
Udic Pellusterts ____________________ _ 
Udic Argiustolls ____________________ ~ 
Udertic Paleustalfs _________________ _ 
Arenic Haplustalfs __________________ _ 
Vertic Ustochrepts __________________ _ 
Typic Calciustolls __________________ _ 
U dorthentic Chromusterts ___________ _ 
Glossaquic Paleudalfs _______________ _ 
Cumulic Hapludolls _________________ _ 
Udic Chromusterts _________________ _ 
Udic Pellusterts ____________________ _ 
Vertic Haplaquolls __________________ _ 
Ultic Haplustalfs ___________________ _ 
Typic U stochrepts __________________ _ 
Vertic Albaqualfs ___________________ _ 
Aquic Arenic Paleustalfs ____________ _ 
Aquic Paleudolls ___________________ _ 
Grossarenic Paleustalfs ____________ - __ 
Fluventic Hapludolls ________________ _ 
Lithic Calciustolls __________________ _ 
Arenic Haplustalfs __________________ _ 
Aquic Paleustalfs _________________ - __ 
Vertic Haplaquolls ______________ - ___ _ 
Typic Ochraqualfs ______________ - _ - - -
Typic Calciustolls ____________ - _ - _ - --
Vertic Ochraqualfs _____________ - - - ---

Order 

Inceptisols. 
Alfisols. 
Alfisols. 
Mollisols. 

Entisols. 
Vertisols. 
Mollisols. 
Alfisols. 
Alfisols. 
Inceptisols. 
Mollisols. 
Vertisols. 
Alfisols. 
Mollisols. 
Vertisols. 
Vertisols. ' 
Mollisols. 
Alfisols. 
Inceptisols. 
Alfisols 
Alfisols. 
Mollisols. 
Alfisols. 
Mollisols. 
Mollisols. 
Alfisols. 
Alfisols. 
Mollisols. 
Alfisols. 
Mollisols. 
Alfisols. 

1 Chickasha soils, 5 to 10 percent slopes, eroded (CleDS) are outside the defined range of the series because they lack mollic epidedons; 
they are considered taxadjuncts to the series. . ' .' 

2.About 69 percent of Lamar clay loam, 3 to 8 percent slopes (LaD) is noncalcareous m the upper 15 to 20 mches and 18 consldered a 
taxadJunct to the series. 
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are graveled and are passable during bad weather, but 
many are impassible, though they present a well-distrib
uted network of roads throughout the county. 

The relief of Navarro County is mainly gently sloping, 
but it ranges from nearly level to moderately steep. Eleva
tion ranges from about 250 feet on the flood plains of the 
Trinity River in the southeastern corner of the county to 
564 feet in the southern part of the county about 1.35 miles 
west of the corner of Navarro, Freestone, and Limestone 
Counties, and 0.4 mile north of the Limestone County line. 

The county is dissected by numerous well-defined drain
age patterns and is well drained. The slope generally is 
toward the southeast. The Trinity River forms the eastern 
bounda of the county. All of Navarro County is in the 

the on y main drainageways that empty into the Trinity 
River within the county. Chambers Creek and Richland 
Creek are the largest creeks in the county. Chambers Creek 
flows into Richland Creek in the southeastern part of the 
county. Richland Creek flows into the Trinity River in 
the northeastern part of Freestone County. 

Climate 6 

The climate of Navarro County is humid subtropioal 
with hot summers. Rainfall averages 36.96 inches annually. 
Rain is evenly distributed throughout the year, except for 
a midsummer minimum. Tropical maritIme air masses 
almost completely dominate the area from early in May to 

• By ROBERT B. ORTON, climatologist for Texas, National Weather 
Service, U.S. Dept. of Commerce. 

Temperature 

. Month • 

Average Average Average 
• 

18lte in September, and these air masses have a strong in
fluence on the weather during other months. Preval:ling 
winds are southerly during all months of the year, al
though northerly winds are frequent from November 
through February. 

Winter temperatures are mild. The daily maximum tem
perature fails to rise wbove freezing only on an average 
of two days during each year. Arctic or unusually cold 
polar air masses plunging rapidly southward out of 
Canada bring sharp drops in temperature. ·When these 
cold air masses stagnate and are overrun by moist air 
from the south, several days of cold, cloudy, ramy weather 
follow. Generally, these occasional cold spells are of short 
duration with rapid clearing following cold frontal pas
sas-es. The lowest temperature on record at Corsicana 
(smce 1891) is -7° F. observed on February 12,1899. 

Daytime temperatures are hot in summer, particularly 
in July and August. Summer minimums are in the low 
70's. Except for occasional thundershowers that dissipate 
the afternoon heat, little variation exists in the day-to-day 
weather in summer. The highest temperature on record at 
Corsicana is 113° F. observed in July 1893, and again on 
July 26, 1954. 

The moderate temperature in spring and in fall is char
acteri~ed by long periods of sunny skies, mild days, and 
coolmghts. 

Precipitation falls mostly as thundershowers. Rainfall 
is heaviest late in spring and early in summer, resulting 
from the interaction of polar air masses with the warm, 
moisture-laden tropical air from the Gulf of Mexico. 
High-intensity rains of short duration are likely to pro-

TABLE 8. Temperature and precipitation 

[Data from records kept at Corsicana, Texas, elevation 425 feeti 

Precipitation 

. 
Probability of receiving selected 

amounts during month 
Average 

Total 
Average 0.50 inch 1.00 inch 

• • daily maXImum daily nlllllmum o or trace or more or more 
• • • maXImum minImum 

-
OF. of. of. of. In. Pet. Pet. Pet. 

January _____________ 56.6 77 34.7 17 2.75 <1 93 85 
February _______ ' ______ 60. 6 78 

. 
38. 4 23 2.97 <1 97 90 

March _______________ 68. 1 84 43. 9 28 2. 76 <1 95 85 
~ril---------------- 76.7 88 54. 2 38 4. 70 <1 98 93 ay ________________ 83. 8 93 62. 7 50 4. 83 <1 99 95 
June _________________ 91.3 98 70.0 61 3.40 5 89 80 July _________________ 96. 4 . 103 73. 2 68 1.85 <1 85 70 August ______________ 97.3 105 72. 6 66 2.23 1 80 65 
September ___________ 91. 0 100 66. 1 53 2.54 1 88 76 
October ______________ 82. 0 93 55.4 40 3.01 1 85 85 
November ____________ 69. 1 85 43. 5 28 3.08 <1 90 76 
December ____________ 60. 2 78 37.3 22 2. 84 <1 95 85 

year ____________ 77.8 ------------ 54.3 ------------ 36.96 ------------ ------------ ------------

1 Average period of record is 11 years. 2 Less than half a day. 3 Trace. 
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duce rapid runoff ~lmost . anytime du~g. the y~ar. The 
predominantly antICyclonIc atmospherIc cIrculatlOn over 
Texas in summer and the exclusion of cold fronts from 
North Central Texas result in a decrease in rainfall during 
midsummer. The amount of rain that falls varies con
siderahly from month to month and from year to year. 
The wettest year of record at Corsicana (since 1886) was 
in 1957, when heavy spring and fall rains amounted to a 
total of 61.50 inches. Only 19.36 inches fell in 1917, the 
driest year on record. 

Snowfall averages 2.1 inches annually; however1 aver
age values are misleading. After a snowfall of 4 or 5 Inches, 
little or no snow is likely to f8ill for several years. Ice 
storms occur about as frequently as snowfall, and they do 
considerable damage to trees, shrubs, and utility hnes. 
They do make travel hazardous for a few hours. 

The warm season (freeze-free period) in Navarro Coun
ty averages 253 days. The average date of the last freeze 
in the spring is March 10, and the average date of the 
first freeze in the fall is November 19. Low temperatures 
are very sensitive to variation in topography, air drainage, 
and wind; therefore, significant departures from the a ver
age values are likely to be found within the county. 

Avel'8lge annual relative humidity is about 82 percent 
at 6 :00. a.m. 56 percent at noon, and 53 percent at 6 :00 
p.m., Centrai Standard Time. Seasonal averages vary only 
slightly. The area receives about 64 percent of the total 
JIOssible sunshine annually. Mean annual lake evaporation 
IS estimated at 55 inches. 

Table 8 summarizes climatological data for Navarro 
County. 

data jor Navarro Oounty, Texas 

mainly for the 30-year period from 1937-67. < =less than] 
. 

Literature Cited 
(1) 

< 

(2) 

(3) 

(4) 

(5) 

(6) 

AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIAl,S. 
1961. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIAl,S AND 

METHODS OF SAMPLING AND TESTING. Ed. 8, 2 v., 
illus. 

BALDWIN, MARK, KELLOGG, CIURT.ES E., AND THORP, JAMES. 
1938. SOIL CLASSIFICATION. U.S. Dept. Agr. Ybk., pp. 979-

1001, illus. . 
SEI.I,ARDS, E. H., ADKINS, W. S., AND PLUMMER, ·F. B. 

1932. GEOLOGY OF TEXAS, STRATIGRAPHY. V. 1. Univ. of Texas, 
Bul. 3232, 1007 pp., illus. 

SIMONSON, Roy W. 
1962. SOIL CLASSIFICATION IN THE UNITED STATES. Sci. 137: 

1027-1034. 
THORP, JAMES AND SMITH, GUt D. 

1949. HIGHER OATEGORIES OF SOIL ClLASSIFICATION: ORDER, 
SUBORDER, AND GREAT SOIL GROUPS. Soil Sci. 67: 
117-126. 

UNITED STATES DEPARTMENT OF AGRICULTURE. 
1951. SOIL SURVEY MANUAL. Agr. Handb. No. 18, 503 pp., 

illus. 
(7) -,---

1960. SOIL CLASSIFICATION, A COMPREHENSIVE SYSTEM, 7TH 
APPROXIMATION. 265 pp., illus. [Supplements issued 
in March 1967 and September 1968] 

(8) WATERWAYS ExPERIMENT STATION, CORPS OF ENGINEERS, 
1953. THE UNIFIED SOIL CLASSIFICATION SYSTEM. Tech. 

Memo. 3-357, 2 v. and appendix, 48 pp. 

Glossary 
Aggregate, soil. Many fine particles held in a single mass or cluster. 

• 

Satural soil aggregates such as crumbs, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or 
logging. 

Precipitation-Continued 

-
Probability of receiving selected amounts during 

month-Continued 
Mean number 1 of days Snow, sleet 

• 

2.00 3.00 4.00 5.00 6.00 0.10 inch 0.50 inch 
. 

1.00 inch Average Greatest 
inches or inches or inches or inches or inches or or more or more or more total Maximum depth 

more more more more more 
- -

Pet. Pet. Pet. Pet. Pet. In. In. In. 
60 35 20 15 8 5 2 1 1.7 6.9 1 
65 43 '30 20 lO 5 2 1 4 6. 5 0 
60 40 25 15 8 3 2 (2) (3) (3) 0 
78 60 40 30 20 6 3 2 0 0 0 
81 66 53 38 28 6 3 2 0 0 0 
55 40 29 19 17 5 3 1 0 0 0 
40 

. • 
25 15 10 5 2 1 1 0 0 0 

40 25 15 lO 5 3 1 1 0 0 0 
55 37 25 18 12 5 2 1 0 0 0 
52 35 20 18 10 4 2 1 0 0 0 
60 40 30 20 15 5 2 1 (3) 3.5 0 
65 45 35 20 15 5 2 (2) (3) 1.0 (3) 

• 

--------- - ---------- ---------- ---------- ---------- 54 25 12 2. 1 6. 9 1 
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Alluvium. Sqil material, such as sand, silt, or clay, that has been 
deposited on land ·by streams. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Concave slope. A land surface that is curved like the interior of 
a sphere or arch. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of soil 
grains cemented together. The composition of some concretions 
is unlike that of the surrounding soil. Calcium carbonate and 
iron oxide are examples of material commonly found in con-
cretions. . 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are-e -

Loo8e.-Noncoherent when dry or moost; does not hold together 
in a mass. 

Friable.-When moist, crushes easily under gentle pressure be
tween thumb and forefinger and can be pressed together 
into a lump. 

Firm.-When moist, crushes un'der moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Pla8tio.-When wet, readily deformed by moderate pressure but 
can ,be pressed into n lump; will form a "wire" when rolled 
between thumb and forefinger. 

Stioky.-When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
·from other ma terial. 

Hard.-When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.-When dry, breaks into powder or individual grains under 
very slight pressure. 

Oemented.-Hard and brittle; little affected by moistening. 
Convex slope. A land surface that is curved like the exterior of 

sphere or arch. 
Drainage class (natural). Refers to the conditions of frequency 

and duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to altered 
drainage, which is commonly the result at artificial dminage 
or irrigation but may be caused by the sudden deepening of 
channels or the blocking of drainage outlets. Seven different 
classes of natural soil drainage are recognized. 

E(J)oe88ively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat e(J)cessively drained soils are also very 'permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com
monlyof intermediate texture. 

Moderately well drained sools commonly have a slowly permeable 
layer in or immediate1y 'beneath the solum. They have uni
form color in the A and upper B horizons and 'have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
'but not all the time, and some soils commonly have mottling 
at a depth below 6 to 16 inches. 

Poorly dra·ined soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some sools. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 

Gilgai. Typically, the microrelief of Vertisols clayey soils that 
have 'a high coefficient at expansion and contraction with 
changes in moisture; usually a succession of microbasins and 
microknolls, in nearly level areas, or at microvalleys and micro
ridges that run with the slope. 

Horizon, soil. A layer of soil, approximately. parallel to the surface, 
that has distinct characteristics produced by soil-forming proc
esses. These are the major horizons: 

o horizon--The layer of organic matter on the surface of a min· 
eral soil. This layer consists of decaying plant residues. 

A horizon--The mineral horizon at the surface or just below an 
o horizon. 1.'his horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon.-The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has distinc
tive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (3) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 
solum, or true soii. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

a horizon.-The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.-Consolidated rock beneath the soil. The rock usually 
unde.rlies a C horizon but may be immediately beneath an 
A or B horizon. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi
cates poor aeration and lack of drainage. Descriptive terms are 
as follows: Abundance few, common, and many,. size fine, 
medium, and coar8e,. and contrast-faint, distinct, and prom
in.ent. The size measurements are these: fine, less than 5 milli
meters (about 0.2 inch) in diameter along the greatest dimen
sion; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimen
sion; and coarse, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the 
three simple variables hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color with a hue of 10YR, a value 
of 6, and a chroma of 4. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability. The quality that enables the soil to transmit water 
and air. Terms used to descri'be permeability are as follows: 
very sloUJ, sloUJ, moderately slow, moderate, moderately rapid, 
'rapid, and very rapid. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or "sour," soil is one that gives an acid reaction; an al
kaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 

pH 
Extremely acid ___ Below 4.5 
Very strongly acid_ 4.5 to 5.0 
Strongly acid_____ 5.1 to 5.5 
Medium acid_____ 5.6 to 6.0 
Slightly acid_____ 6.1 to 6.5 
Neutral __________ 6.6 to 7.3 

Mildly alkaline _____ _ 
Moderately alkaline_ 
Strongly alkaline ___ _ 
Very strongly alka-

line _____________ _ 

pH 
7.4 to 7.8 
7.9 to 8.4 
8.5 to 9.0 

9.1 and 
higher 

Sand. Individual rock or mineral fragments in a soil that range 
in diameter from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral compo
sition. The textural class name of any soil th'at contains 
85 percent or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit at very fine sand (0.05 millimeter). Soil ,of the silt 
textural class is 80 percent or more silt and less than 12 
percent clay. 

Slickensides. Polished and grooved surfaces produced by one mass 
sliding past another. In soils, slickensides may occur at the 
bases of Slip surfaces on relatively steep slopes and in swell
ing clays, where there is marked clrange in moisture content. 

Soil. A natural, three-dimensional body on the earth's surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 

I I 
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parent material, as conditioned 'by relief over periods of 
time. 

Solum. The upper part of a soil profile, above the parent mate
rial, in which the processes of soil formation are active. The 
solum in mature soil includes the A and B horizons. Gen
erally, the characteristics of the material in these horizons are 
nnlike those of the underlying material. The living roots and 
other plant and animal life characteristic of the soil are large
ly confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad
joining ·aggregates and have 'properties unlike those of an 
equal mass of unaggregated primary soil particles. The prin
cipal forms of soil structure are platy (laminated), pris
matic (vertical axis of aggregates longer than horizontal), 
columnar (prisms with rounded tops), blooky ('angular or 
subangular), and granular. Structureless soils are either single 
grain (each grain by itself, a's in dune sand) or massive (the 
particles adhering together without any regular cleavage, 'as in 
many claypans and hardpans) . 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum. 
Surface soil. The soil ordinarily moved in tillage, or its equiva

lent in uncultivated 'soil, abaut 5 to 8 inches in thickness. The 
plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it may soak into the 
soil or fiow sloWly to a prepared outlet without harm. Ter
races in field's are generally huilt so they can be farmed. Ter
races intended mainly for drainage have a deep channel that 
Is maintained in permanent sod. 

Texture, soil. The relative proportions of sand, silt, and clay par
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy cla·y loam, olay loam, 
silty olay loam, sandy olay, silty clay, and clay. The sand. 
loamy sand, and sandy loam classes may be further divided 
by specifying "coarse," "fine," or "very fine." 

• 

• 
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GUIDE TO MAPPING UNITS 

For a full description of a mapping unit, read both the description of the mapping unit and t hat of the soil series to which the mapping unit belongs. In referring to a capability unit, a pasture and hay group, or a range site, 
read the introduction it is in for general information about its management . For facts about wildlife turn to the section beginning on p. 44. Absence of data in the column on range sites indicates the soil was not placed in 
a range site because of its small acreage. other information is given in tables as foll ows : 

Acreage and extent, table l, p . 6 . 
Estimated yields, table 2 , p . 3S . 

Capability 
Described unit 

on 

Pasture and 
hay group Range site 

Engineering uses of the soils, tables 3, 4, and 5, pp . 48 through 6l. 
Recreational development, tabl e 6 , p. 62 . 

Capability 
Described unit 

on 

Pasture and 
hay group Range site 

Map 
symbol Mapping unit page Symbol Page Symbol Page Name Page 

Map 
symbol Mapping unit page Symbol Page Symbol Page Name Page 

AlC 

AxB 

AxC 

AxC2 

AxE 

BaF 
BmB 
Bn 
BuA 
BuB 
ChD 
CkD2 
CrA 
CrB 
CrC 
CrD 
CtC2 
CtD3 

DoB 
ElE 

EnC 
FeD2 

FhE2 

FlE 

FrA 
FrB 
Gn 
Go 
Gw 
Gy 
HaE 

HaC 

Altoga silty clay, 2 to 5 percent slopes - - ------------

Axtell fine sandy loam, l to 3 percent slopes ---------

Axtell fine sandy loam, 3 to 5 percent slopes---------

Axtell fine sandy loam, 2 to 5 percent sl opes, eroded-

Axtell fine sandy loam, 5 to l2 percent slopes--------

Bazette silty clay loam, 5 to 20 percent slopes------
Bonham loam, l to 3 percent slopes- ------ - -----------
Bunyan loam, calcareous variant--- -------------------
Burleson clay, 0 to l percent slopes-----------------
Burleson clay, l to 3 percent slopes-----------------
Chickasha fine sandy loam, 3 to S percent slopes-----
Chickasha soils, 5 to lO percent slopes, eroded------
Crockett fine sandy loam, 0 to l percent slopes ------
Crockett fine sandy loam, l to 3 percent slopes ------
Crockett fine sandy loam, 3 to 5 percent slopes ------
Crockett fine sandy loam, 5 to S percent slopes------
Crockett soils, 2 to 5 percent slopes, eroded--------
Crockett soils, 2 to S percent slopes, severely 

eroded--- -------------------------------------------
Dougherty loamy fine sand, 0 to 3 percent slopes- ----
Ellis clay, 3 to l2 percent slopes- ------~------------

Engle clay loam, l to 5 percent slopes---------------
Ferris clay, 3 to S percent slopes, eroded- --- --------

Ferris and Heiden c+ays, 5 to l5 percent slopes, . 
eroded----------------------------------------------

Ferris and Heiden stony clays, S to l5 percent 
slopes----------------------------------------------

Freestone fine sandy loam, 0 to l percent slopes- ----
Freestone fine sandy loam, l to 3 percent slopes-----
Gowen fine sandy loam--------------------------------
Gowen fine sandy loam, frequently flooded-------------
Gowen clay loam---------------------------------------
Gowen clay loam, frequently flooded-- ----------------
Heiden clay, l to 3 percent slopes--- -----------------

Heiden clay, 3 to 5 percent slopes-- ------------------

6 

7 

7 

7 

S 

S 
9 

l O 
II 
II 
l 2 
l2 
l3 
l3 
l3 
l3 
l3 

l3 
l4 
l4 

l5 
l6 

l6 

l7 

l S 
l S 
l S 
l S 
l S 
19 
19 

19 

IIIe-4 35 

IIIe-l 35 

IVe-l 36 

IVe-l 36 

VIe-l 37 

VIe -2 
IIe-5 
I - 2 

37 
34 
33 

IIw-2 35 
IIIe-2 35 
IVe-3 36 
VIe-2 37 
IIIs-l 36 
IIIe-l 
IVe-l 
VIe-l 
IVe-5 

35 
36 
37 
37 

VIe-l 37 
IIs- 3 35 
VIe-l 37 

IIIe- 4 35 
IVe -2 36 

VIe-2 37 

VIe- 2 37 

I -3 33 
IIe-3 34 
I -2 33 
Vw-l 37 
I -l 33 
Vw-l 37 
IIe-l 34 

IIIe-2 35 

7C 

SA 

SA 

SA 

SB 

7I 
7C 
2A 
7A 
7A 
Sc 
Sc 
SA 
SA 
SA 
SB 
SA 

7I 
9A 
7B 

7C 
7B 

7B 

7B 

Sc 
Sc 
lC 
lC 
lC 
lC 
7A 

7A 

39 Rolling 
Blackland 

40 Tight Sandy 
Loam 

40 Tight Sandy 
Loam 

40 Tight Sandy 
Loam 

40 Tight Sandy 
Loam 

40 Grayland 
39 Loam 
39 Bottomland 
39 Grayl and 
39 Grayland 
40 Loam 
40 Loam 
40 Grayland 
40 Grayland 
40 Grayland 
40 Grayland 
40 Grayland 

40 Grayl and 
40 Sandy 
39 Shaly 

Hardland 
39 Loam 
39 Rolling 

Blackland 

39 Rolling 
Blackland 

39 Rolling 
Blackland 

40 Sandy Loam 
40 Sandy Loam 
39 Bottomland 
39 Bottomland 
39 Bottomland 
39 Bottomland 
39 Rolling 

Bl ackland 
39 Rolling 

Bl ackland 

42 

42 

42 

43 
43 
4l 
4l 
4l 
4l 
42 

42 

HaC2 

HaD 

HaD2 

HbA 

HbB 

HbC 

HbC2 

HbD 

Ka 
Kc 
KoB 
KoD 
KoD2 

LaD 
LaE2 
LuA 

NmA 
OkA 
PaD 
Pr 
Ps 
puc 
StC 
TaA 
Tn 
Tr 
Tu 
VeE 
WlA 
WlB 
WnA 
WnB 
WnC 
WnC2 

Heiden clay, 3 to 5 percent slopes, eroded-----------

Heiden clay, 5 to S percent slopes-------------------

Heiden clay, 5 to S percent slopes, eroded-----------

Houston Black clay, 0 to l percent slopes------------

Houston Black clay, l to 3 percent slopes------------

Houston Black clay, 3 to 5 percent slopes------------

Houston Black clay, 2 to 5 percent slopes, eroded----

Houston Black clay, 5 to S percent slopes------------

Kaufman clay- ----------------------------------------
Kaufman clay, frequently flooded--------------------
Konawa fine sandy loam, l to 3 percent slopes-------
Konawa fine sandy loam, 3 to S percent slopes-------
Konawa fine sandy loam, 5 to S percent slopes, 

eroded---------------------------------------------
Lamar clay loam, 3 to S percent slopes--------------
Lamar clay loam, 5 to l 2 percent slopes, eroded-----
Lufkin fine sandy loam, 0 to l percent slopes--------

Nimrod loamy fine sand, 0 to 2 percent slopes-------
Okemah loam, 0 to l percent slopes------------------
Patilo loamy fine sand, l to S percent slopes-------
Pursley clay loam- - - - - -- -- - - - -- -- -- - -- ---- ---- -'- -- --
Pursley clay loam, frequently flooded---------------
Purves rocky clay, l to 5 percent slopes------------
Stidham l oamy fine sand, l to 5 percent slopes------
Tabor fine sandy loam, 0 to l percent slopes---------
Trinity clay-----------------------------------------
Trinity clay, frequently flooded--------------------
Tuckerman loam, ponded------------------------------
Venus complex, 5 to l 5 percent sl opes- --------------
Wilson very fine sandy loam, 0 to l percent slopes--
Wilson very fine sandy loam, l to 3 percent slopes- -
Wilson clay loam, 0 to l percent slopes-------------
Wilson clay loam, l to 3 percent slopes-------------
Wilson clay loam, 3 to 5 percent sl opes-------------
Wilson clay loam, 2 to 5 percent slopes, er oded------

19 

20 

20 

20 

20 

2l 

2l 

2l 

2l 
22 
22 
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22 
23 
23 
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25 
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2S 
29 
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3l 
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IVe- 2 36 

IVe- 2 36 

IIw- 2 35 

IIe-l 34 

IIIe- 2 35 

IIIe-3 35 

IVe- 2 36 

IIw-l 34 
Vw-l 37 
IIe-3 34 
IIIe-6 35 

IIIe-7 35 
IVe- 3 36 
VIe- 2 37 
IIIw-l 36 

IIs - 3 35 
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VIs - l 37 
IIIe -S 36 
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IVe-l 36 
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7B 

7B 

7A 

7A 

7A 
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lA 
lA 
Sc 
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Sc 
7C 
7D 
SA 

9A 
7C 
9B 
lC 
lC 
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9A 
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lA 
SE 
7D 
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7H 
7H 
7H 
7I 

39 Rolling 
Blackland 

39 Rolling 
Blackland 

39 Rolling 
Blackland 

39 Rolling 
Blackland 

39 Rolling 
Blackland 

39 Rolling 
Blackland 

39 Rolling 
Blackland 

39 Rolling 
Blackland 

39 Bottomland 
39 Bottomland 
40 Sandy Loam 
40 Sandy Loam 

40 Sandy Loam 
39 Loam 
40 Loam 
40 Tight Sandy 

Loam 
40 Sandy 
39 Loam 
40 Sandy 
39 Bottomland 
39 Bottomland 
40 
40 
40 
39 
39 
40 
40 
40 
40 
40 
40 
40 
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Bottomland 
Bottomland 

Loam 
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41 
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SOIL ASSOCIATIONS * 

4 Miles 
I 

Crockett-Wilson a s sociation: Moderately fine textured and 
moderately COarse textured, very slowly permeable, noncal
careous s oi Is 

Houston Block-Heiden association: Fine-textured , ve ry 
slowly permeable, calcare ous s oil s 

Trinity-Kaufman a ss oc iation: Fine-textured, very s lowly 
permeab Ie, co Icareous and nonca Icareous soi Is; on bottom 
land 

Wilson-Burleson association: Fine textured and moderate-
ly fine textured, very slowly permeable, noncalcareous s oils 

Axtell-Konawa association: Moderately coar se textured, very 
slow Iy permeable and moderate Iy permeab Ie, nonca Icare ous 
soils 

* Texture refers tothe s urfac e laye r of the major s oils in each 
association, unles s othe rwi se s tated. 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

SYMBOL 

BaF 
BmB 
Bn 
BuA 
BuB 

ChD 
CkD2 
CrA 
CrB 
CrC 
CrD 
C.C2 
CtD3 

DaB 

EIE 
EnC 

FeD2 
FhE2 

FIE 

FrA 
FrB 

Gn 
Go 
Gw 
Gy 

HoB 
HoC 
HoC2 
HoD 
HoD2 
HbA 
HbB 
HbC 
HbC2 

HbD 

SOIL LEGEND 

The first cop itol letter is the initiol one of the soi l nome. A second capitol letter, A, St 
C, D, E, or F, shows the s lope . Sy mbo ls without 0 s lope letter ore thos e of nearl y level 

soi ls. A finol number, 2 or 3, in the symbo l indi cate s that the so il is e roded o r severely 
e roded . 

NAME 

A It ogo 5 ilty c loy, 2 to 5 percent 5 lopes 
Axtell f ine s andy loom, 1 t o 3 percent s lopes 
Axtell fine sandy loom, 3 to 5 percent s lopes 

Axte ll fine sandy loam, 2 to 5 percent s iopes l 

e roded 
Axtell fine sandy loom, 5 t o 12 percent s lopes 

Bozette si lt y c loy loom, 5 to 20 percent s lopes 

Bonham loom, 1 to 3 percent s l opes 
Bunyan loom, c o Icoreous variant 

Burleson c loy ,Ota 1 percenl s lopes 

Burleson c lo y, 1 to 3 percent s lopes 

Ch ickas ha fine sandy loam, 3 to 8 percent s lopes 
C hi ckas ha soi ls,S to 10 percent s lopes, erooed 
C rocke tt fine sand y loam, 0 to 1 percent s lopes 

C rocke l! fine sa nd y loom, 1 to 3 percent s lopes 
C rockett fine s and y loo m, 3 t o 5 percent s lopes 
C roc ketl f ine sand y loam, S to 8 percent s lopes 

C roc ke tf sa ll s, 2 fa 5 percent s lopes, e roded 
C rocke tt 50,115, 2 to 8 percent s lopes, severel y 

eroded 

Dougherty loamy fine sand, 01 0 3 percent s lopes 

Ellis c lo y, 3 to 12 perc ent s lopes 

Engle c lay loam, 1 to 5 percent slopes 

Ferris c loy, 3 to 8 percen t s lopes, e roded 

Ferri s and Heiden clays,S to 15 percent slopes, 
eroded 

Ferris and Heiden s tony c loys, 8 to 15 percent 

s lopes 
Freestone fine s and y 10arTI, 0 to 1 percent slopes 

Freestone fine sandy loom, 1 to 3 perce nt slopes 

Gowen fine sa ndy loom 

Gowen fine s andy loam, frequent Iy fl ooded 
Gowen c loy loam 
Gowe n c loy loam, freque nt Iy fl ooded 

He iden c loy, I t o 3 percent s lopes 

Heiden c lay, 3 to 5 percent s lopes 
He iden c lay, 3 t o 5 percent s lopes, e roded 
Heiden c loy, 5 to 8 percent s lopes 

Heiden c iaYI 5 10 8 percent s lopes, eroded 
Hous ton Black c lo y, 0 to 1 percent s lopes 

Hous t on Block c lay, 1 to 3 percent s lopes 

Houston Block c lo y, 3 to 5 percent s lopes 
Hous ton Black c lo y, 2 to 5 percent s lopes, 

eroded 
Houston Black c lo y,S to 8 percent slopes 

SYMBOL 

Ka 
Kc 
KoB 
KoD 
KoD2 

LoD 
LoE 2 
LuA 

NmA 

OkA 

PoD 
Pr 
Ps 
PuC 

s.C 

ToA 
Tn 
Tr 
Tu 

VeE 

WIA 
WIB 
WnA 
WnB 
WnC 
WnC2 

NAME 

Kaufman c lay 
Kaufman c loy, frequently fl ooded 
Konawa fine sandy loom, 1 to 3 percent s lopes 

Konawa fine s andy loom, 3 to 8 percent s lopes 
Konawa fine sandy loam,S to 8 percent s lopes, 

eroded 

Lamar c loy loom, 3 to 8 percent 5 lopes 

Lamar c loy loam,S to 12 percent s lopes, eroded 
Lufkin fine sandy loam, 0 t o 1 percent slopes 

N imrod loamy fine s and, 0 to 2 percent s lopes 

Okemah loam, 0 to 1 percent 5 lopes 

Palilo loamy fine sand, 1 10 8 percent s lopes 

Pursley c lo y loam 
Pursley c lo y loom, frequently fl ooded 
Purves rocky c loy, 1 to 5 percent s lopes 

Stidham loamy fine sand, 1 to 5 percent s lopes 

Tabor fine sandy loam, 0 to 1 percent slopes 
Trinity cloy 

Trinity c lo y, frequently f looded 
Tuckerman loam, ponded 

Venus complex,S to 15 percent slopes 

Wilso n very fine sand y loam, 0 to 1 percent s lopes 
Wils on very fine sandy 100m, 1 to 3 percent s lopes 

Wi 1s o n c loy loom, 0 to 1 percent s lopes 

Wi 1s on c lo y loam, 1 to 3 percent s lopes 
Wils on c lay loam, 3 to 5 percent s lopes 

Wi 1son c loy loam, 2 to 5 percent s lopes, eroded 
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DRAINAGE 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

WORKS AND STRUCTURES 

Highways and roads 

D ivided .. 

Good molar 

Poor molar ... .......... . . . . . 

Trail 

H ighway markers 

National Inlersla te .. .. ...... 

U. S. 

State or counly 

Railroads 

Single track 

Multiple track 

Abandoned 

Bridges and crossi ngs 

Road 

Tra i l 

Railroad 

Ferry 

Ford 

Grade 

R. R. ove r 

R. R. under 

Buildings 

School 

Church ...... . 

Mine and quarry 

Gravel pit 

Power line 

Pipel ine .. 

Cemetery 

Dams 

Levee 

Tanks 

Well, oil or gas ........ 

Foresl fire or lookout station 

Windmill .......... . .... . 

Located object 

II 

v 
o 
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J: 
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,r- .. -----J-.... 
I11111111111 I1111I 
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o 

CONVENTIONAL SIGNS 

BOUNDAR IES 

National or sta te 

Coun ty 

Minor civil division 

Reservation 

Land grant 

Small park, cemetery, airpo rt . .. 

Land survey division corners .. . L ~ + ~ 
DRAINAGE 

Streams, double-l ine 

Perennial 

Intermitlent 

Streams, si ngle-l ine 

Perennia l .. . . . . . . . . . • . . . .•.• . 

Intermittenl 

Crossable with tillage 
implements .. ...... .... .. 

Not crossable with ti llage 
implements 

Unclassified 

Canals and ditches 

Lakes and ponds 

Perennial 

Intermittent 

Spring 

Marsh or swamp 

Wet spot . . .. . 

Drainage end or all uv ial fan 

Esca rpments 

Bedrock 

Other . . 

Short steep slope 

Prominent peak 

Depressions 

Crossable with t illage 
implements 

R ELI EF 

Not crossable with tillage 
implements ........ . . . 

Contains water most of 
the time . .. .. .... .. .. . ..... . 
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NAVARRO COUNTY. TEXAS 

SOIL SU RV EY DATA 

Soli boundary 

and symbol 

Gravel 

{

Stony 

Stonlness 
Very stony 

Rock outcrops " 

Cheri fragments 

Clay spot 

Sand spot 

Gumbo or scabby spol 

Made land 

Severely eroded spol 

Blowout, wind erosion 

Gully 

Saline spot 

Flood pool line 

~ 0 

o go 

'" . .. 

v 

+ 

SYMBOL 

AIC 
AxB 
AxC 
AxC2 

AxE 

BaF 
BmB 
Bn 
BuA 
BuB 

ChD 
CkD2 
CrA 
CrB 
CrC 
CrD 
CtC2 
CtD3 

DoB 

EIE 
EnC 

FeD2 
FhE2 

FIE 

FrA 
FrB 

Gn 
Go 
Gw 
Gy 

HoB 
HaC 
HaC2 
HaD 
HaD2 
HbA 
HbB 
HbC 
HbC2 

HbD 

TEXAS AGRICULTURAL EXPERIMENT STATiON 

SOIL LEGEND 

The first capitol letter is the initiol one of the soil name. A second capita l letter, A, 6, 
C, D, E, o r F, shows the slope . Symbols without a slope letter are those of nearly level 

soi ls . A final number, 2 or 3, in the symbol indicates that the soil is eroded or severely 

eroded. 

NAME 

A Itoga silty c lay I 2 to 5 percent slopes 
Axte II fine sandy loom, 1 to 3 percent s lopes 
Axtell fine sandy loam, 3 to 5 percent slopes 

Axte ll f ine sandy loom, 2 to 5 percent slopes, 
e roded 

Axtell fine sandy loom,S to 12 percent slopes 

Bazette si lty c loy loam,S to 20 percent s lopes 

Bonham loom, 1 to 3 percent slopes 
Bunyan loom, calcareous vari ant 
Burl eson ciaYI 0 to 1 percent s lopes 
Burl eson cloy, 1 t o 3 percent slopes 

ChiCkasha fine sandy loom, 3 to 8 percent slopes 
Ch ickasha sails,S to 10 percent slopes, eroded 
Crockett fine sandy loom, 0 to 1 percent slopes 

Crockett fine sandy loom, 1 to 3 percent slopes 
Crockett fine sandy 100m, 3 to 5 percent slopes 
Crockett fine sandy loom, S to 8 percent slopes 

Crockett soi Is, 2 to 5 percent slopes, eroded 
Crockett soJ Is, 2 to 8 percent slopes, severely 

e roded 

Dougherty loamy fine sand, 0 to 3 percent slopes 

Elli s c lo y, 3 to 12 percent slopes 

Engle cloy loam, 1 to 5 percent s lopes 

Ferris cloy, 3 to 8 percent slopes, eroded 

Ferris and Heiden cloys,S to 15 percent slopes, 
eroded 

Ferris and Heiden stony cloys, 8 to 15 percent 

s lopes 
F reestone fine sandy loom, 0 to 1 percent slopes 

Freestone fine sandy loom, 1 to 3 percent slopes 

Gowen fine sandy loom 
Gowen fine sandy loom, frequently flooded 
Gowen c lay loom 
Gowen c loy loom, frequently flooded 

Heiden cloy, 1 to 3 percent slopes 

Heiden cloy, 3 to 5 percent s lopes 
Heiden cloy, 3 to 5 percent slopes, eroded 
Heiden cloy,S to 8 percent slopes 

Heiden cloy,S to 8 percent slopes, eroded 
Houston Block cloy, 0 to 1 percent slopes 
Houston B lock c loy , 1 to 3 percent slopes 
Houston Block cloy, 3 to 5 percent slopes 
Houston Block cloy, 2 to 5 percent slopes, 

eroded 
Houston Block cloy,S to 8 percent s lopes 

SYMBOL 

Ka 
Kc 
KoB 
KoD 
KoD2 

LaD 
LaE2 
LuA 

NmA 

OkA 

PaD 
Pr 
Ps 
PuC 

StC 

TaA 
Tn 
Tr 
Tu 

VeE 

WIA 
WIB 
WnA 
WnB 
WnC 
WnC2 

NAME 

Kaufman c lay 
Kaufman c loy, frequently flooded 
Konawa fine sandy loom, 1 to 3 percent 5 lopes 

Konawa fine sandy loom, 3 to 8 percent 5 lopes 
Konawa fine sandy loom,S to 8 percent 5 lopes, 

eroded 

Lamar c loy loam, 3 to 8 percent slopes 

Lamar c loy loam,S to 12 percent s lopes, eroded 
Lufkin fine sandy loam, 0 to 1 percent s lopes 

Nimrod loamy fine sand, 0 to 2 percent slopes 

Okemah loom, 0 to 1 percent s lopes 

Patilo loamy fine sand, 1 to 8 percent slopes 

Purs ley c loy loam 
Pursley cloy loam, frequently flooded 
Purves rocky c loy, 1 to 5 percent slopes 

Stidham loamy fine sand, 1 to 5 percent slopes 

Tabor fine sandy loami 0 to 1 percent s lopes 
Trinity cloy 
Trinity c lo y, frequently flooded 
Tuckerman loami ponded 

Venus complex,S to 15 percent slopes 

Wilson very fine sandy loam, 0 to 1 percent s lopes 
Wi Ison very fine sandy loom, 1 to 3 percent s lopes 
Wi Ison c loy loom, 0 to 1 percent slopes 
Wi Ison c loy loom, 1 to 3 percent slopes 
Wi Ison c loy loami 3 to 5 percent slopes 

Wilson cloy loom, 2 to 5 percent slopes, eroded 
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