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Major fieldwork for this soil survey was done in the period 1960-65. Soil names and 
descriptions were approved in 1966. Unless otherwise indicated, statements in this publi
cation refer to conditions in the county in 1966. 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 Bosque, Palo Pinto, and Upper Leon Soil and 
Water Conservation Districts. 

I 

Either enlarged or reduced copii!s 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 managing 

fanns and ranches; in selecting sites for 
roads,ponds, buildings, and other struc
tures; and in judging the suitability of 
tracts of land for agriculture, industry, 
and recreation. 

Locating Soils 

All the soils of Erath County are shown 
on the detailed soil map at the back of this 
survey. This map consists of many sheets 
that are made from aerial photographs. 
Each sheet is numbered to correspond with 
a number shown on the Index to Map 
Sheets .. 

On each sheet of the detailed map, soil 
areas are outlined and are identified bv 

.> 

symbol. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, 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 in the survey. 
This guide lists all the soils of the county 
in alphabetic order by map symbol. It 
shows the page where each soil is described, 
and also the page for the capability unit 
and range site. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 

information in the text. Translucent ma
terial can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limItation 
for a ginn use can be colored green, those 
with a moderate limitation can be colored 
yellow. and those with a severe limitation 
• • 
can be colored red. 

Farmers and those who work with 
farmel's can learn about use and manage
ment of the soils from the soil descriptions 
and from the discussions of the capability 
units and range sites. 

Game managers, sportsmen, and others 
can find information about soils and wild
life in the section "l";" se of Soils for Wild
life. ~, 

Ranchers and others can find. under , 

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

Engineel'8 and builders can find, under 
"Use of Soils for Engineering," tables that 
contain test data, estimates of soil prop
erties, and information about soil features 
that affect rngineerin,g practices. 

Scientists ((lid othe1's can read about how 
the soils formed and how they are classified 
in the section "Formation and Classifica
tion of Soils.'~ 

XfICCOll/P1'S to El'ath Oounty may wish 
to refer to the section "General Soil Map," 
where broad patterns of soils are described. 
They may also be interested in the infor
mation about the county gi"en at. the be
ginning of tll(' publication. 

Cover picture: Peanuts on Nimrod fine sand. 
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Washington, D,C. 20402 
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SOIL SURVEY OF ERATH COUNTY, TEXAS 
BY BILLY J. WAGNER, JESSE R. THOMAS, EDWARD R. HARRIS, ERNESTO DELEON, CECIL G. FORD, AND J. DAVID KELLEY 

SOIL CONSERVATION SERVICE 

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATIO~ SERVICE, IN COOPERATION WITH THE TEXAS 
AGRICULTURAL EXPERIMENT STATION 

ERATH COUNTY is in the central part of Texas 
(fig. 1). It has a total area of a bout 694,400 acres, or 

1,085 square miles. Stephenville, the county seat, has a 
populatIOn of about 9,000 and serves a productive live
stock and farming area. 

Approximately 2:} percent of the county is cropland. 
This figure includes some idle cropland. Much of the 
cropland is subject to soil blowing and water erosion. 
Oats are grown on more acres annually than any other 
crop. The oats are grazed by livestock, however, and 
only a small part is htLrvested for grain. Peanuts, grain 
sorghum, and cotton are the major ctLSh crops. Orchards, 
truck crops, and nursery crops are also of importance. 
About 74 percent of the county is used as grazing lands 
for cattle, sheep, and goats. Dairying and beef cattle 
n,re major sources of farm income. Poultry products, 
mohtLir, and wool sales are also important to the economy 
of Erath County. Fishing, wildlife, and recreation, as 
forms of economic land use, contribute to the income 
of the county. 

Erath County is dissected by many small streams and 
rivers. All of these drainageways head within the county, 
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Figure I.-Location of Erath County in Texas. 

and no significant amounts of water flow into the county. 
Elevation ranges from 900 to 1,750 feet. The county is 
divided into three major physiographic areas, the Grand 
Prairie, the West Cross Timbers, and the North Central 
Prairie. The soils of these three major areas are discussed 
in the section "General Soil Map." 

How This Survey Was Made 
Soil scientists made this survey to learn what kinds of 

soil are in Erath 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 alretLdy seen, tLnd perhtLps some they had not. They 
observed steepness, length, and shape of slopes; size and 
speed of streams; kinds of nati \'D plants or crops; kinds 
of rock; and many characteristics of the soils. They dug 
many holes to expose soil profiles. A profile is the sequence 
of natural layers, or horizons, in a soil; it extends from 
the surbce dm-,n into the parent material that has not 
been changed much by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the pro
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
dassified and named the soils according to nationwide, 
uniform procedures. The "oil series and the soil phase are 
the categories of soil classification most used in a local 
survey (7).1 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series lmve major horizons that are 
similar in thickness, arrangement, and other important 
chtLracteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Nimrod and 
Windthorst, for example, are the names of two soil series. 
AU the soils in the United States Imving the same series 
name are e~sentially alike in those characteristics that 
tLffect their behavior in the undisturbed landsctLpe. 

Soils of one series can differ in texture of their surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 

1 Italic numbers in parentheses refer tQ Literature Cited, 
page SO. 
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2 SOIL SURVEY 

differences,a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage
ment. For example, Windthorst fine sandy loam, 1 to 3 
percent slopes, is one of several phases within the Wind
thorst series. 

After a guide for classifying and naming the soils 
had been worked out, the soil sCIentists drew the bound
aries of the individual soils on aerial photographs. These 
photographs show buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
The soil map at the back of this publication was prepared 
from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi
nantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map 
of Erath County: soil complexes and undifferentiated 
groups. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two or more domi
nant soils, and the pattern and relative proportions are 
about the same in all areas. The name of a soil complex 
consists of the names of the dominant soils, joined by a 
hyphen. Brackett-Purves complex is an example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. The name of an undifferentiated 
group consists of the names of the dominant soils, joined 
by "and." Thurber and Waurika soils is an example. 

In most areas surveyed, there are places where the soil 
material is so rocky, so shallow, or so severely eroded 
that it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Gullied land is a land type in Erath County. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soil in other places are also assembled. DatAl. on yields 
of crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are esti
mated for all ifjhe soils suitable for cultivation. 

The soil scientists set up trial groups of soils on the 
basis of yield and practice tables and other data they 
have collected. They test these groups by further study 
and by consultation with farmers, agronomists, engineers, 
and others. Then they adjust the groups according to the 
results of their studies and consultation. Thus, the groups 
that are finally evolved reflect up-to-date knowledge of 

the soils and their behavior under present methods of use 
and management. 

General Soil Map 
The general soil map at the back of this survey shows, 

in color, the soil associations in Erath County. A soil 
association is a landscape that has a distinctive propor
tional 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 one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are suitable 
for a certain kind of farming or other land use. Such a 
map is a useful general guide in managing a watershed, 
an area of rangeland, or a wildlife area, or in planning 
engineering works, recreational facilities, and community 
developments. It is not a suitable map for planning the 
management of a farm or field, or for selecting the exact 
location of a road, building, or similar structure, because 
the soils in anyone association ordinarily differ in slope, 
depth, stoniness, drainage, and other characteristics that 
affect their management. 

The soil associations in Erath COlmty are discussed in 
the following pages. 

1. Windthorst-Duffau association 
Moderately deep and deep, gf/ntly sloping to sloping, 
sandy a;nd loamy soils that have 1'eddish, loamy and 
clayey layers in the lower part 

This soil association occupies convex hills and ridges 
that form long timbered bands one-half to 4 miles wide. 
It makes up about 24 percent of the county. About 75 
percent of this association consists of Windthorst soils, 
and 20 percent is Duffau soils. Minor areas of the May, 
Bunyan, Gowen, Selden, Nimrod, and Waurika soils and 
of Gullied land make up the remaininO' 5 percent. 

The Windthorst soils have a fine sandy loam to loamy 
very fine sand surface layer that rests abruptly on 
reddish-brown, acid sandy clay lower layers. Very pale 
brown fine sand is at a depth of about 42 inches. 

The primarily gently sloping Duffau soils are deep 
and have a sandy clay loam to loamy fine sand surface 
layer that grades to yellowish red in the lower layers. 

This association was extensively cultivated in the past, 
but many old fields are now in native grass. Cultivated 
areas are planted mainly in sorghums, small grains, and 
peanuts. Some fields have been sodded to bermudagrass. 

2. Nimrod-Selden association 
Deep, nearly level to sloping, sandy soils that have mot
tled, loamy layers in the lower part 

This association consists of sandy soils that have mixed 
concave and convex surfaces. It makes up about 5 per
cent of the county. Nimrod soils occupy about 35 percent 
of the association, Selden soils 22 percent, and Windthorst 
soils 18 percent. These soils occur in mixed, irregub r 
patterns. About 25 percent of this association consists of 
the less extensive Patilo, Arenosa, Duffau, Bunyan, and 

• 



ERATH COUNTY, TEXAS 3 

Waurika soils. In areas of active soil blowing, sand accu
mulations are common in fence rows. 

The Nimrod soils have a fine sand surface layer 20 
to 40 inches thick that grades to very firm, mottled sandy 
clay loam lower layers (fig. 2). 

The Selden soils have a fine sand surface layer less 
than 20 inches thick that is underlain by layers of mot
tled, firm sandy clay loam. 

The Windthorst soils have a surface layer that ranges 
from fine sandy loam to loamy very fine sand. This layer 
overlies layers of reddish-brown, acid sandy clay. 

Many areas of this association are used for growing 
peanuts, sorghums, and watermelons. Some old fields have 
been sodded to bermuda~ass pasture. Scrub post oak and 
blackjack oak are the prmcipal trees in wooded areas. The 
soils of this association are susceptible to soil blowing 
and water erosion. 

3. Chaney-Demona association 
Deep, nearly level to sloping, sa:ndy soils that have mot
tled, clayey layers in the lower part 

This soil association consists of sandy timbered areas 
that have a mixed concave and convex surface. The asso
ciation makes up about 3 percent of the county. Chaney 
soils occupy about 33 percent of the association, Demona 
soils 12 percent, and Windthorst soils 10 percent. These 
soils occur in mixed irregular patterns. Lesser areas of 
the Patilo, Arenosa, Nimrod, Bunyan, and Bonti soils 
make up the remaining 45 percent of the association. 

The Chaney soils typically have a loamy sand surface 
layer less than 20 inches thick underlain by mottled, very 
firm sandy clay lower layers. The Demona soils have a 
loamy sand surface layer 20 to 40 inches thick and mot
tled, very firm sandy clay lower layers. The Windthorst 
soils have a surface layer that ranges from fine sandy 
loam to loamy very fine sand. Below this layer are 
reddish-brown, acid sandy clays. 

Much of this association is in native post oak and 
blackjack oak woods. Some areas are cultivated; peanuts, 
small grain, and sorghums are the principal crops. A 
few areas have been sodded to bermudagrass for pasture. 
The soils of this association are susceptible to soil blow
ing and water erosion. 

4. Houston Black-Denton-Purves association 
Nearly level to gently sloping, c~ayey soils that are deep 
to shallow over limestone and marl 

This association occupies concave valleys and gently 
sloping prairies and covers about 8 percent of the county. 
Houston Black and Denton soils make up about 50 per
cent of the association, and the Purves soils 25 percent. 
These soils developed over interbedded limestone and 
marl (fig. 3). Minor areas of Maloterre, Bolar, Frio, 
Bosque, and Dugout soils comprise about 25 percent of 
the association. 

The Houston Black soils have a clay surface layer and 
firm, very slowly permea.ble clay lower layers. They 
crack when dry. The Denton soils have silty clay sur
face and lower layers that rest on limestone beds ata 
depth of about 40 inches. The Purves soils are clay under
lain by hard limestone at a depth of about 14 inches. 

Most of this association is cultivated. Small grains, 
sorghums, and cotton are the crops commonly grown. 
Some areas are in native grass. 

The soils in this association have low to high avail
able water capacity. If they are cultivated when wet, 
they compact and run together, which reduces aeration, 
permeability, and tilth. Water erosion isa problem in 
some places. 

5. Maloterre-Purves-Dugout association 
Stony and gravelly soils that are shallow to very shallow 
over limestone 

This soil association occupies convex gently rolling 
prairies, steep limestone ridges, and slopes that have a 
benched or stairstep appearance. It makes up about 46 
percent of the C01lDty. 

Maloterre and Purves soils comprise about 45 percent 
of the association, and Dugout soils 15 percent. The acre
age of Maloterre soils is slightly larger than that of the 
Purves soils. These soils occur in a narrow, banded, com
plex pattern. Narrow bands of Somervell, Altoga, Brack
ett, Hensley, Lewisville, and Frio soils make up the 
remaining 40 percent of this association. 

The Maloterre soils have a very thin clay loam sur
face layer that rests abruptly on hard limestone bedrock. 
The Purves soils have a clay surface layer over hard ]ime
stone at about 14. inches. Dugout soils have a gravelly 
clay loam surface layer and clay loam lower layers that 
are underlain by hard limestone at a depth of about 18 
inches. 

This association is dominantly an open prairie marked 
by a few scattered live-oak motts. Juniper and mesquite 
trees 'grow in some areas. The soils of this association are 
too shallow and stony for cultivation. They a.re best suited 
to native range. Little bluestem, silver bluestem, side-oats 
grama, tall gram a, and buffalograss are the common na
tive grasses. 

6. Truce-Bonti-Owens association 
Stony soils that are dominantly moderately deep to shal
low over shale and sa:ndstone 

This gently sloping to steep soil association is made up 
of loamy to clayey stony soils. It is a timbered area of 
sandstone hills, ridges, and shaly slopes. This association 
occupies about 8 percent of the county. 

Truce soils comprise about 40 percent of the associa
tion, and Bonti and Owens soils 20 percent. The acreage 
of Bonti soils is slightly larger than that of the Owens 
soils. Minor areas of Exray, Vashti, Thurber, Chaney, 
Waurika, May, Venus, Bosque, and Bunyan soils make 
up about 40 percent of the association. Most areas of this 
association have sandstone fragments on the surface and 
throughout the soil profile. 

Truce soils are on ridgetops and steep stony hillsides. 
They have a brown fine sandy loam surface layer and 
very firm, reddish-brown to brown clay lower layers that 
grade to alkaline shale at a depth of about 40 inches. 

Bonti soils are on ridgetops. They have a brown fine 
sandy loam surface layer and firm red lower layers that 
rest on sandstone at a depth of 30 inches. 

Owens soils lie mainly on steep south-facing slopes that 
are shaly and eroded. They consist of light olive-brown 
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Figure 2.-Representative pattern of soils in the Nimrod-Selden association. 

calcareous clays that grade to olive shale at a depth of 
16 inches. 

Most of this association is too steep and stony for cul
tivation and is best suited to native range. Many areas 
are in wooded range. The Bonti and Truce parts are 
mainly covered with post oak. In areas where the t1mber 
and brush have been controlled, conditions favor growth 
of common native grasses, such as little bluestem, big 
bluestem, side-oats grama, silver bluestem, and indian
grass. The Owens part of the association supports some 
grasses, such as bufi'alograss, curly mesquite, and Texas 
wintergrass. Water erosion is a problem on the steeper 
slopes. 

7. Frio-Venus-Bosque association 
Deep, nearly level to gently sloping, calcareous, loamy 
soils on flood plains and stream terraces 

This soil association consists of long narrow bands 
that lie in the flood plajns and on terraces of major 
streams in the county. It covers about 5 percent of the 
county. Frio and Venus soils make up about 67 percent 
of the association, and Bosque soils 20 percent. The acre
age of Frio soils is slightly larger than that of the Venus 
soils. Minor areas of the Lewisville, Trinity, and Gowen 
soils make up 13 percent of the association. 

The nearly level Frio soils have a calcareous clay loam 
surface layer underlain by calcareous clay loam to silty 
clay lower layers. They occupy flood plains. 

The Venus soils have a dark grayish-brown calcareous 
loam surface layer. They are nearly level to gently slop
ing and are on benches a few feet above streams. 

The Bosque soils have a calcareous loam surface layer 
and calcareous loam to clay loam or clay lower layers. 
They are nearly level and are on flood plains. 

Most of this association is cultivated. Small grain, 
sorghums, and cotton are the principal crops. Established 
pecan orchards are in some areas, and other areas are in 
bermudagrass pastures. Nearly all of this association is 
suitable for cultivation. 

S. Duffau-Bunyan association 
Deep, nearly level to gently sloping, loamy soils 
. This soil association forms a long narrow band along 

the flood plains and on terraces. It makes up about 1 
percent of the county. Dufi'au soils occupy about 60 per
cent of this association, and Bunyan soils 30 percent. 
Minor areas of the Lewisville, Bosque, and Windthorst 
soils make up 10 percent of the assocIation. 

Dufi'au soils have a surface layer that ranges from 
sandy clay loam to -loamy fine sand and grades to 
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yellowish red sandy clay loam in the lower layers. 
These soils lie in: bands on benches and terraces above 
the flood plains. . 

The Bunyan soils have a fine sandy loam surface layer 
and stratified fine sandy loam, clay loam, and sandy clay 
loam lower layers. They are in long bands on the flood 
plains. . 

Most of this association is cultivated. Peanuts, sor
ghums, and small grain are the principal crops. A few 
old fields have been seeded to grass. Some native pecan 
trees are on the Bunyan soils. Some areas of the Bunyan 
soils are subject to occasional damaging overflow. Soil 
blowing and water erosion are problems on sloping areas 
of the Duffau soils. 

Descriptions of the Soils 
This section describes each of the soil series and the 

mapping units in Erath County. The procedure is first 
to describe each soil series, and then the mapping units 
in that series. Thus, to get full information on anyone 
mapping unit, ~t is necessary to read both the description 

-
of that unit and the description of the soil series to 
which it belongs. 

Each soil series contains two descriptions of a soil 
profile, or the major layers of the soil from the surface 
downward. The first is brief and in terms familiar to a 
layman. The second, detailed and in technical terms, is 
for scientists, engineers, and others wh<;> need to make 
thorough and precise studies of soils. This profile is con
sidered typical, or representative, for all the soils of the 
series. If the profile for a given mapping unit differs 
from this typical profile, the differences are stated in the 
description of the mapping unit, unless they are apparent 
from the name of the mapping unit. . 

As mentioned in the section "How This Survey Was 
Made," not all mapping units are members of a soil 
series. Gullied land and Sandy alluvial land, for example, 
do not belong to a series but, nevertheless, are listed in 
alphabetic order along with the soil series. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identified the mapping unit 
on the detailed soil map at the back of the survey. Listed 
at the end of each description of a mapping unit are the 
capability unit and range site in which the mapping 
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unit has been placed. The page on which each capability 
unit or range site is described can be fOllnd by referring 
to the "GUIde to Mapping Units" at the back of this 
survey. 

The acreage and proportionate extent of each mapping 

unit are shown in table 1. Many of the terms used in 
describing soils can be fOllDd in the Glossary at the end 
of this survey. 

Soil colors are for dry soil unless colors are specified 
for moist" soil. 

TABLE 1. Approximate acreage and proportionate extent oj the soils 

Soil 

Altoga clay loam, 1 to 8 percent slopes, severely eroded _________________________________ _ 

Altoga-Duffau complex, 3 to 20 percent slopes, eroded _________________________________ _ 
Altoga-Lewisville clay loams, 5 to 8 percent 

slopes, eroded ___________________________ _ 
Blanket clay loam, 0 to 1 percent slopes ______ _ 
Blanket clay loam, 1 to 3 percent slopes ______ _ 
Blanket clay loam, 1 to 5 percent slopes, 

severely eroded _________________________ _ 
Bolar clay loam, 3 to 5 percent slopes, eroded __ 
Bolar-Denton complex, 3 to 5 percent slopes __ _ 
Bonti-Exray stony fine sandy loams __ uu __ u_ 

Bosque loam, occasionally flooded ___________ _ 
Brackett-Dugout complex, 8 to 40 percent slopes __________________________________ _ 
Brackett-Purves complex ___________________ _ 
Bunyan fine sandy loam, occasionally flooded __ 
Bunyan soils, frequently flooded _____________ _ 
Chaney loamy sand, 1 to 5 percent slopes ____ _ 
Chaney stony loamy sand __________________ _ 
Chaney soils, 1 to 5 percent slopes, eroded ____ _ 
Crawford clay, 1 to 3 percent slopes _________ _ 
Demona loamy sand, 0 to 5 percent slopes ____ _ 
Denton silty clay, 1 to 3 percent slopes _______ _ 
Duffau fine sandy loam, 0 to 1 percent slopes __ 
Duffau fine sandy loam, 1 to 3 percent slopes __ 
Duffau fine sandy loam, 3 to 5 percent slopes __ 
Duffau loamy fine sand, 0 to 5 percent slopes __ 
Duffau soils, 2 to 5 percent slopes, eroded ____ _ 
Duffau soils, 5 to 8 percent slopes ___________ _ 
Duffau soils, 2 to 8 percent slopes, severely eroded _________________________________ _ 
Frio clay loam, occasionally flooded __________ _ 
Gowen clay loam, occasionally flooded _______ _ 
Gullied land ______________________________ _ 
Hensley loam, 1 to 3 percent slopes __________ _ 
Hensley stony loam ________________________ _ 
Houston Black clay, 0 to 1 percent slopes ____ _ 
Houston Black clay, 1 to 3 percent slopes ____ _ 
Lamar loam, 1 to 3 percent slopes __ uu __ u __ 

Lamar loam, 3 to 5 percent siopes __ uuu __ __ 

Lewisville clay loam, 1 to 3 percent slopes ____ _ 
Lewisville clay loam, 3 to 5 percent slopes ____ _ 
Lewisville-Altoga clay loams, 3 to 5 percent 

slopes, eroded ___________________________ _ 
Lindy fine sandy loam, 1 to 3 percent slopes __ _ 
Lindy fine sandy loam, 1 to 3 percent slopes, . eroded _________________________________ _ 
Lindy loam, 1 to 3 percent slopes ____________ _ 

1 Less than 0.1 percent. 
", . 

Area 

Acre, 

3,267 

17,658 

12,721 
1,402 

10, 129 

140 
1,440 

13,897 
9,551 

14,287 

25, 948 
23,100 

3,781 
18,959 
3,977 
1,038 
2,012 

321 
2,625 
9, 875 

534 
7,656 
5, 380 
5,639 

15,719 
3,111 

3,672 
19, 384 
2,901 
3, 154 

956 
4,104 

887 
17, 161 
2,273 
2,799 

11,777 
16, 666 

3,640 
547 

391 
1,251 

Extent 

Percent 

O. 5 

2.5 

1.8 
· 2 

1.5 

· 2 
2. 0 
1.4 
2. 1 

3. 7 
3.3 
· 5 

2.7 
.6 
.2 
· 3 
· 1 
.4 

1.4 
· 1 

1.1 
· 8 
· 8 

2. 3 
· 5 

· 5 
2.8 
.4 
· 5 
· 1 
.6 
· 1 

2. 5 

;4 
1.7 
2.4 

; 5 
· 1 

· 1 
· 2 

Soil 

Maloterre soils ______________ - - - -- -- - -- - - ---
May fine sandy loam, 0 to 1 percent slopes ___ _ 
May fine sandy loam, 1 to 3 percent slopes ___ _ Mine dumps ______________________________ _ 
Nimrod fine sand, 0 to 5 percent slopes _______ _ 
Nimrod-Arenosa-Patilo fine sands, 0 to 3 per-

Area 

Acre, 
27,817 

1,711 
6, 124 

52 
11, 200 

cent slopes_______________________________ 4,867 
Nimrod-Arenosa-Patilo fine sands, 3 to 8 per-

cent slopes ______________ -_ - __________ - -_ - 768 
Owens stony clay, 3 to 20 percent slopes______ 6,983 
Purves clay, 1 to 3 percent slopes_____________ 8,974 
Purves clay, 3 to 5 percent slopes_____________ 13,048 
Purves-Dugout complex _____________________ 110,059 
Sandy alluvial land ______________________ -_ - 517 
Selden fine sand, 1 to 5 percent slopes_________ 4,780 
Selden soils, 1 to 5 percent slopes, eroded______ 3,577 
Somervell-Maloterre complex________________ 3,117 
Thurber and Waurika. soils__________________ 7,712 
Trinity clay, occasionally flooded_____________ 485 
Truce fine sandy loam, 1 to 5 percent slopes_ _ _ 5, 890 
Truce stony fine sandy loam, 5 to 40 percent slopes __________________________________ _ 
Vashti loamy fine sand, 1 to 3 percent slopes __ -
Vashti stony loamy fine sand ________________ _ 
Venus loam, 0 to 1 percent slopes, occasionally 

ftooded _________________________________ _ 
Venus loam, 1 to 3 percent slopes ____________ _ 
Venus loam, 3 to 5 percent slopes ____________ _ 

16,454 
484 
646 

4,385 
2,563 

785 
916 

2,479 
Waurika fine sandy loam, 0 to 1 percent slopes_ 
Waurika fine sandy loam, 1 to 3 percent slopes_ 
Waurika fine sandy loam, 1 to 3 percent slopes, 

eroded_ _ _ __ __ _ _ _ _ __ _ __ _ __ _ _ __ __ _ _ _ _ _ _ _ _ _ 1, 090 
Waurika fine sandy loam, thick surface, 0 to 2 

percent slopes____________________________ 4,226 
Windthorst loamy very fine sand, 1 to 5 percen t 

W!c:ft~~""ist - fine- ~;~dy-lo;~,--I- -to--3--p~rc~~t - 16, 147 

W!c:ft~s~~t- fu;e-"s~~di-l~a~:-i-t~-3-pe;c~~t- 16,610 

W~c:fth~r:~o~~--s~;di -loa~: -i -t~- 5- per~~~ t - , 38, 930 
slopes__ ____ __ __ __ __ ___ _ _ _ _ ___ __ _ _ _ _ _ _ _ _ _ 6, 812 

Windthorst fine sandy loam, 5 to 8 percent 
slopes__ _ ____ _ __ __ __ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ 1, 727 

Windthorst soils, 3 to 5 percent slopes, eroded_ 24, 363 
Windthorst soils, 1 to 8 percent slopes, severely 

eroded_ _ ___________ _____________ __ _ __ _ _ _ 32,372 

Total _______________________________ 694, 400 

Extent 

Percent 
4.0 

· 3 
· 9 

(1) 
1.6 

· 7 

· 1 
1.0 
1.3 
1.9 

15.8 
· 1 
• 7 
· 5 
.4 

1. 1 
· 1 
· 8 

2.2 
· 1 
· 1 

.6 
· 4 
· 1 
· 1 
· 4 

· 2 

· 6 

2.3 

2.4 

5.6 

1.0 

.2 
3.5 

4.7 

100.0 



ERATH COUNTY, _TEXAS 7 

Altoga Series • , -, -

The Altoga series consists of deep, ca1careous, loamy 
soils. These gently sloping to moderately steep soils 
occupy foot slopes below limestone hills. 

In a representative profile, the surface layer is light 
brownish-gray calcareous clay loam about 8 inches thick. 
Below the surface layer, to a depth of 40 inches, is 
pale-brown to light yellowish-brown, granular, calcareous 
clay loam. The underlying material IS very pale brown 
clay loam that contains many calcium carbonate 
concretions. -

Most areas of the Altoga soils are used for native grass 
pasture. Little bluestem, side-oats grama, and windmil1-
grass are common. Altoga soils are well drained, have 
moderate permeability, and have a high available water 
capacity. 

Representative profile of Altoga clay loam, in an area 
of Altoga-Duffau complex, in a pasture 200 yards north 
of Farm Road 1189, which is 2 miles north-northeast of 
the junction of Farm Road 1189 and Farm Road 1188. 
This junctio~ is about 3 miles east of Morgan Mill, Tex., 
on Farm Road 1189. 

AI-0 to 8 inches, light brownish-gray (10YR 6/2) clay loam, 
dark grayish brown (10YR 4/2) when moist; mod
erate, fine, granular structure; hard when dry, fri
able when moist; many worm casts; few fine calcium 
carbonate concretions and fragments; calcareous; 
moderately alkaline; clear, smooth boundary. 

B21-8 to 20 inches, pale-brown (10YR 6/3) clay loam, 
brown (10YR 5/3) when mOist; moderate, fine, gran
ular structure; hard when dry, friable when moist; 
common calcium carbonate concretions; calcareous; 
moderately alkaline; gradual, wavy boundary. 

B22-20 to 40 inches, light yellowish-brown (10YR 6/4) clay 
loam, yellowish brown (10YR 5/4) wben moist; 
moderate, fine, granular structure; -hard when dry. 
friable when moist; calcareous; moderately alka
line; common calcillID carbonate concretions and 
fragments; gradual, wavy boundary. 

C 40 to 60 inches, very pale brown (10YR 7/4) clay loam, 
light yellowish brown (10YR 6/4) when moist; 30 
to 40 percent, by volume, calcium carbonate concre
tions; calcareous; moderately alkaline. 

The A horizon ranges from 6 to 15 inches in thickness but 
commonly is about 8 inches thick. It ranges from grayish 
brown to very pale brown, in hue 10YR, value 5 to 7 when 
dry or 3.5 to 5 when moist, and chroma 2 to 4. 

The B2 horizon ranges from 16 to 36 inches in thickness 
and from clay loam to silty clay in texture. Clay content 
ranges from 35 to 50 percent. Color is light brownish gray to 
very pnlebrown in hue 10YR, value 6 or 7, and chroma 2 to 
4. Calcium carbonate concretions range from few to many, 
and total carbonate content is 40 to 60 percent. 

The C horizon is very pale brown to yellow and contains 
many calcium carbonate concretions and fragments. 

Altoga clay loam, 1 to 8 percent slopes, severely 
eroded (AaD3). This gently sloping to sloping soil is at 
the foot of steep limestone hills. Most areas are dissected 
by gullies or drainageways 10 to 15 feet deep and 15 to 
20 feet across. Branching from these gullies are smaller 
ones 3 to 6 feet deep and 20 to 50 feet apart. Erosion 
ranges from slight between the gullies to severe in the 
vicinity of the gullies. 

The surface layer is light brownish-gray calcareous clay 
loam about 6 inches thick. Below the surface layer is 
pale-brown to very pale brown, granular, calcareous clay 
loam. Below a depth of 36 inches is very pale brown cal
careous clay loam. 

450-374-72 2 

- -Included in mapped areas of this soil are small areas 
of Lamar_loam and Lewisville clay loam., 

This Altoga clay loam, 1 to 8 percent slopes, is in 
range. (Capability unit Vle-1; Deep Upland range siter 

Altoga-Uuffau complex, 3 to 20 percent slopes, eroded 
(AdE2). This mapping unjt consists of loamy, broken, 
eroded soils. It forms a gently sloping to moderately 
steep, long, narrow band just below limestone escarp
ments. It is dissected by a few deep gullies. 

This mapping' unit is 40 percent Altoga clay loam, 
30 percent LeWIsville clay loam, 15 percent Duffau and 
Windthorst soils, and 15 perCent small areas of Bolar, 
Purves, and other soils. _ -_: " - - i -

. The Altoga soil in this unit has the' profile described 
as representative for the Altoga series. . 

The Lewisville soils have a surface layer of a dark 
grayish-brown calcareous clay loam about 12 inches 
thick. Below the surface layer is grayish-brown calcar
eous clay loam. Below a depth of 40 inches is pale-brown 
calcareous clay loam. ----

The Duffau and Windthorst soils have a surface layer 
of pale-brown fine sandy loam about 5 inches thick: The 
next layers are reddish-brown to yellowish-red, neutral 
to medium acid sandy clay to sandy clay loam. The 
underlying layers, below 40 mches, are neutral to slightly 
acid sandy clay loam and fine sand. -

This mapping unit is in native range. It is too stee:p, 
broken, and eroded for cultivation. (ClliPability unIt 
VIe-1; Deep Upland range site) . 

Altoga-Lewisville clay loams, 5 to 8 percent slopes, 
eroded (AID2). This mappin\iilit consists of eroded foot 
slopes below steep limestone . s. The soils are in mixed 
irregular patterns. Erosion ranges from slight to severe. 
Some areas contain limestone fragments and rocks that 
have washed from stony soils above. About 60 percent 
of this mapping llDit is Altoga clay loam, 30 percent is 
Lewisville clay loam, and 10 percent is small areas of 
other soils. 

The Altoga soil has a light brownish-gray calcareous 
clay loam surface layer about 6 inches thick. Below the 
surface layer is a pale-brown, granular, calcareous clay 
loam. Very pale brown calca.reous clay loam is below a 
depth of 40 inches. 

The Lewisville soil has a dark grayish-brown calcar
eous clay loam surface layer about 11 inches thick. Below 
the surface layer is a grayish-brown, granular, calcareous 
clay loam. At a depth below 40 inches is pale-brown cal
careous clay loam. 

Included in mapped areas of this unit are small areas 
of Lamar and Venus soils. 

Most of this mapping unit is in range. Little bluestem 
is the dominant range grass. Some old fields have been 
reseeded to native grasses; other old fields are reseeding 
naturally. The soils of this unit are best suited to grass, 
but small grain and sorghums are grown on some of the 
acreage. Runoff is slow to medium, and erosion is a 
hazard when the soils are cultivated. (Capability unit 
IVe-1; Deep Upland range site) 

Arenosa Series 
The Arenosa series consists of deep, neutral to acid, 

loose sands. These soils developed in a thick mantle of 
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loose sand. They occupy undulating uplands that have 
dominant slopes of 1 to 5 percent. In Erath COllDty, 
Arenosa soils are mapped only as a component of the 
Nimrod-Arenosa-Patilo fine sands mapping units. 

In a representative profile, the surface layer is a light 
brownish-gray, neutral, loose fine sand about 4 inches 
thick. Below the surface layer, to a depth of more than 
60 inches, is a very pale brown to pink, slightly acid to 
medium acid, loose fine sand. 

Most areas of Arenosa soils are in brushy rangeland 
and pasture. A few areas are cultivated. Peanuts and 
watermelons are the principal crops grown. These soils 
are well drained, have very rapid permeability, and have 
a low available water capacity. Soil blowing is a hazard 
in cultivated areas. 

. Representative profile of Arenosa fine sand, in an area 
of Nimrod-Arenosa-Patilo fine sands, in woods 150 feet 
southwest of a COllDty road from a point 0.8 mile south
east of Pilot Knob Church, which is on the county road 
approximately 2.5 miles south and east of the intersection 
of the county road and U.S. Highway 377. This intersec
tion is about 5 miles northeast of Stephenville, Tex. 

• 

Al 0 to 4 inches, light brownish-gray (lOYR 6/2) fine sand, 
dark grayish brown (lOYR 4/2) when mOist; weak, 
fine, granular structure to structureless; soft when 
moist, loose when dry; neutral; clear, smooth bound
ary. 

01 4 to 30 inches, very pale brown (lOYR 8/3) fine sand, 
very pale brown (lOYR 7/3) when moist; struclJure
less, single grain; loose when moist or dry; sand 
grains are coated with ·thin brownish material; 
slightly acid; diffuse, wavy boundary. 

02-30 to 82 inches, pink (7.5YR 8/4) fine sand, pink (7.5YR 
7/4) when moist; structureless, single grain; loose 
when moist or dry; sand grains coated with thin 
brownish material; medium acid. 

The Al horizon ranges from dark yellowish brown to very 
pale brown in hue of 10rR, value of 4 to 7, and chroma of 
2 to 4. The reaction of this horizon is neutral to slightly acid. 
The 0 horizon is pink to very pale brown in hue of 7.5rR or 
lOrR, value of 7 or 8, and Chroma of 3 or 4. It is neutral to 
medium acid. 

Blanket Series 
The Blanket series consists of deep, alkaline, loamy 

soils that have brown clayey lower layers. These soils 
formed in. calcareous clay loam valley fill material. 
Blanket SOlIs are nearly level to gently sloping and 
occupy concave valley areas and areas at the heads of 
drains. 

In a representative profile, the surface layer is dark 
grayish-brown clay loam about 6 inches thick. The next 
layer is very dark grayish-brown mildly alkaline clay 
loam about 8 inches thick. Below this are blocky layers 
that are dark-brown mildly alkaline clay in the upper 
part 8:nd brown calcareous and moderately alkaline clay 
loam ill the lower part. Below a depth of 40 inches is 
brown calcareous and moderately alkaline clay 'loam. 
. Most areas of the Blanket soils are cultiv3lted. These 

are well drained soils that have moderately slow perme
ability and a high available water capacity. 

Representative profile of Blanket clay loam, 1 to 3 
percent slopes, in a field 75 feet north of Farm Road 
2803, from a point 0.3 mile west of the intersection of 
Farm Road 2803 and U.S. Highway 281. This intersection 

is approximately 8.5 miles north on U.S. Highway 281 
from Morgan :Mill, Tex. 

Ap--O to 6 inches, dark grayish-brown (lOYR 4/2) clay loam, 
very dark grayish brown (lOYR 3/2) when moist; 
weak, fine, subangular blocky and granular struc
ture; slightly hard when dry, friable when moist; 
mildly alkaline; clear, smooth boundary. 

A12-6 to 14 inches, very dark grayish-brown (lOYR 3/2) 
clay loam, very dark brown (lOYR 2/2) when moist; 
moderate, fine, subangular blocky and granular struc
ture; hard when dry, friable when moist; mildly 
alkaline; clear, smooth boundary. 

B2lt-14 to 30 inches, dark-brown (lOYR 3/3) clay, very 
dark brown (lOYR 2/3) when moist; moderate, me
dium, blocky structure; very hard when dry, very 
firm when moist; distinct clay films; mildly alka
line; gradual, smooth boundary. 

B22t 30 to 40 inches, brown (lOYR 4/3) clay loam, dark 
brown (lOYR 3/3) when moist; moderate, medium, 
blocky structure; very hard when dry, very firm 
when moist; patchy clay films; few calcium car
bonate threads; calcareous; moderately alkaline; 
gradual. smooth boundary. 

B3 40 to 56 inches, brown (lOYR 5/3) clay loam, brown 
(lOYR 4/3) when moist; weak, medium, subangular 
blocky structure; hard when dry, firm when moist; 
many calcium carbonate threads; calcareous; mod
erately alkaline; gradual, smooth boundary. 

0-56 ·to 72 inches, pale-brown (lOYR 6/3) clay loam, brown 
(lOYR 5/3) when moist; massive; hard when dry, 
firm when moist; many films and threads of calcium 

. carbonate; calcareous; moderately alkaline. 
The A horizon ranges from 8 to 18 inches in thickness, 

from slightly acid to mildly alkaline in reaction, and from 
very dark gray to dark grayish brown in color. The B2t 
horizon ranges from 20 to 40 inches in thickness, from neu
tral to moderately alkaline in reaction, from clay loam to 
clay in texture, and from dark brown to reddish brown in 
hue of 5YR to lOYR (mostly lOYR), value of 2 to 5, and 
chroma of 1.5 to 4. The 0 horizon is white to brown in hue 
of lOYR to 2.5Y. 

Blanket clay loam, 0 to 1 percent slopes (BaA). This 
nearly level soil mainly occupies small, oval to irregular 
areas in smooth valleys. 

The surface layer is dark grayish-brown neutral clay 
loam about 10 inches thick. The next layer is very dark 
grayish-brown, alkaline, blocky clay. Below a depth of 
44 inches is light-gray calcareous clay loam. 

Included with this soil in mapping are small areas of 
Waurika fine sandy loam and May fine sandy loam. 
These inclusions are less than 10 percent of the total 
acreage. Other inclusions are small areas that have an 
overburden of fine sandy loam that was washed or blown 
from nearby sandy lands. 

Most areas of this Blanket clay loam, 0 to 1 percent 
slopes, ~re cultivated. (Capability unit 1-1; Deep Uplan(l 
range Site) 

Blanket clay loam, 1 to 3 percent slopes (BoB). Thjs 
gently sloping soil is jn concave areas in valleys. Most 
areas are oval to irregular and 6 to 20 acres in sjze. 

This soil has the profile described as representative for 
the series. 

Included in mapped areas of this soil are areas of 
Blanket clay loam that have a 2 to 5 inch overburden of 
fine sandy loam. 

Most areas of this Blanket clay loam, 1 to 3 percent 
slopes, are cultivated. (Capability unit lIe-I; Deep Up
land range site) 

Blanket clay loam, 1 to 5 percent slopes, severely 
eroded (BoC3). This soil occupies irregular areas in val-
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leys. These areas have gullies 1 to 4 feet deep at points 
of water concentration. Erosion ranges from slight be
tween the gnl1ies to severe near the gullies. 

The dark grayish-brown clay loam surface layer 
averages less than 7 inches in thickness and is underlain 
by dark grayish-brown to brown blocky clay. 

Included with this soil in mapping are small irregular 
shaped areas between the gullies that have 10 to 12 inches 
of surface layer remaining. 

Most areas of this Blanket clay loam, 1 to 5 percent 
slopes, severely eroded, have been farmed at one time 
but are now used for pasture or range. (Capability nnit 
VIe-1; Deep Upland range site) 

Bolar Series 
The Bolar series consists of moderately deep, calcare

ous, loamy soils that have a high percentage of lime in 
the lower layers. These gently sloping to sloping soils 
occupy convex areas on uplands. 

In a representative profile, the surface layer is brown 
to dark-brown calc~Jeous clay loam about 16 inches thick. 
Below the surface layer, to a depth of 32 inches, is pale
brown to very pale brown clay loam that has a high lime 
content. The underlying layers are interbedded limestone 
and calcareous marl. 

Many areas of the Bolar soils are used for range; some 
are cultivated. These soils are well drained, have moder
ate permeability, and have a moderate available water 
capacity. 

Representative profile of Bolar clay loam, in an area 
of Bolar-Denton complex, 3 to 5 percent slopes, in the 
north edge of a field, 80 yards east of Farm Road 914, 
from a point 5.6 miles south of the junction of Loop 195 
and Farm Road 914 at the south edge of Stephenville, 
Tex. 

Ap-O to 6 inches, brown (10YR 4/3) clay loam, dark brown 
(10YR 3/3) when moist; weak, fine, subangular 
blocky and granular structure; hard when dry, fri
able when moist; few fine calcium carbonate frag
ments; calcareous; moderately alkaline; abrupt, 
smooth boundary. 

Al-6 to 16 inches, dark-brown (10YR 3/3) clay loam, very 
dark brown (10YR 2/3) when moist; moderate, fine, 
subangular blocky and granular structure; hard 
when dry, friable when moist; few fine calcium car
bonate fragments; calcareous; moderately alkaline; 
clear, smooth boundary. 

B21-16 to 28 inches, pale-brown (10YR 6/3) clay loam, 
brown (10YR 5/3) when moist; moderate, fine, sub
angular blocky and granular structure; hard when 
dry, friable when moist; common fine calcium car
bonate concretions and fragments; calcareous; mod
erately alkaline; gradual, smooth boundary. 

B22-28 to 32 inches, very pale brown (10YR 7/3) clay loam, 
pale brown (10YR 6/3) when moist; moderate, fine, 
granular structure; hard when dry, friable when 
moist; many fine calcium carbonate concretions and 
fragments; calcareous; moderately alkaline; clear, 
smooth boundary. 

~2 to 36 inches, interbedded yellowish-brown marl and 
limestone fragments; calcareous; moderately alka
line; abrupt, smooth boundary. 

R-36 to 44 inches, indurated limestone bedrock, somewhat 
interbedded with clay marl. 

The A horizon ranges from 12 to 20 inches in thickness. 
In color it ranges from grayish brown to very dark brown in 
hue of 7.5YR or 10YR, value of 2.5 to 5, and chroma of 2 or 3. 

The B2 horizons range from light olive brown to yellowish 
brown or grayish brown in hue of 7.5YR to 2.5Y, value of 
5 to 7, and chroma of 2 to 4. The clay content of these hori
zons is 22 to 35 percent, and carbonate content is 40 to 60 
percent by vol11me. B2 horizons that have broken stone lines 
are common. 

The limestone bedrock underlying the solum, at depths of 
20 to 48 inches, ranges from thinly bedded limestone and 
marly clay to thick beds of limestone and clayey marl. 

Bolar clay loam, 3 to 5 percent slopes, eroded (BeC2I.·
This gently sloping, eroded soil occurs on convex uplands 
in irre ar areas mainly less than 40 acres in size. Shal
low lies that expose the lower layers dissect the area 
at ~5 to 125 foot intervals. These gullies mainly are in 
cultIvated fields. . 

The surface layer is brown calcareous clay loam about 
12 inches thick. Below the surface layer is a pale-brown, 
g-ranular, calcareous clay loam. Below a depth of 30 
mches is interbedded limestone and yellowish brown marl. 

Included in mapped areas of this soil are shallow 
areas of Purves and Dugout soils. These inclusions make 
up less than 10 percent of any area of this soil. 

Most areas of this Bolar clay loam were once farmed, 
b~~ now.the fields have been reseeded to grass. (Capa
bIhty llDlt IIIe-1; Deep Upland ra.nge site) 

Bolar-Denton complex, 3 to 5 percent slopes (BdCI.·
This ~apping unit is made up of gently sloping soils 
that. lIe m convex areas on uplands. Areas of this unit 
ar~ rrregula:r; a~d D?-ostly less than 40 acres in size. The 
~Olls oc?ur m mtncate patterns that make separation 
lmpractlCal. Mapped areas contain about 55 percent 
Bolar clay loam, 35 percent Denton silty clay, and 10 
percent inclusions of other soils. 

The Bolar soil in this unit has the profile described as 
representative for the Bolar series. 

Denton sops have a very dark grayish-brown to brown 
calcareous SIlty clay surface layer about 24 inches thick: 
Below the surface layer is a grayish-brown calcareous 
silty clay. The underlying material, below a depth of 
about 35 inches, is interbedded 1imestone and calcareous 
marl. 

Included in this maPPing unit are small areas of shal
low Purves and Dugout soils. 

Most ~reas of this Bolar-Denton complex were farmed 
at !>ne tlme but have been returned to grass. (Capability 
unIt IIIe-1; Deep Upland range site) 

Bonti Series 
The Bonti series consists of moderately deep loamy 

soils. that are. clayey in ~he lower part. These gently 
slopmg to slopmg stony soils occupy convex ridgetops. 

.In a rep:esentative profile, the surface layer is brown 
slIghtly aCId fine sandy loam that contains a few sand
stone fragments on the surface and common sandstone 
fragments within the horizon. The subsurface layer is a 
light-brown medium acid fine sandy loam. The lower 
layers are red, firm, medium acid clay in the upper part 
and yellowish-red medium acid clay loam in the lower 
part. The underlying material, at a depth of about 30 
inches, is weakly to strongly cemented brownish-yellow 
sandstone (fig. 4). 

Most areas of the Bonti soils are in wooded native 
range. These soils are well drained, have moderately slow 
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Figure d.-Profile of Bonti stony fine sandy loam. Hard sand'stone 
is at a depth of about 30 inches. 

permeability, and have a moderate available water 
capacity. 

Representative profile of Bonti stony fine sandy loam, 
in an area of Bonti-Exray stony fine sandy loams, in a 
wooded pasture 100 feet west of a county road, from a 
point 1.4 miles north on the county road from the inter
section of two county roads at Russell Chapel Cemetery. 
This intersection is 3 miles north on the county road 
from its intersection with Farm Road 1715, which is 4.5 
miles northeast of the intersection of Farm Road 1715 
and State Highway 108 and about 14.5 miles north
northwest of Stephenville, Tex. 

Al-O to 4 inches, brown (10YR 4/3) fine sandy loam, dark 
brown (10YR 3/3 ) when mOist; weak, fine, sub
angular blocky structure; few sandstone fragments 
on the surface and common sandstone fragments in 
the horizon; slightly hard when dry, friable when 
moist; slightly acid; clear, smooth boundary, 

A2 4 to S inches, light-brown (7.5YR 6/4) fine sandy loam, 
brown (7.5YR 4/4) when moist; weak, fine, sub
angular blocky structure; slightly hard when dry, 
friable when moist; medium acid; clear, smooth 
boundary. 

B2lt-S to 20 inches, red (2.5YR 4/6) clay, dark red (2.5YR 
3/6) when moist; moderate, very fine and fine, 
blocky structure; very hard when dry, firm when 

mOist; distinct clay films on ped faces; medium 
acid; gradual, smooth boundary. 

B22t-20 to 30 inches, yellowish-red (5YR 5/6) clay loam, 
yellowish red (5YR 4/6) when moist; few, fine, 
distinct, dark-red mottles; moderate, fine, blocky 
structure; very bard when dry, firm when moist ; 
distinct clay films on peds; medium acid; abrupt, 
smooth boundary. 

R-30 to 32 inches, brownish-yellow, weakly to strongly 
cemented, acid sandstone. 

The A horizon ranges from 4 to 10 inches in thickness. 
The A1 horizon ranges from dark brown to light brown in 
hue of 10YR or 7.5YR, value of 4 to 6, and chroma of 2 to 4. 
The A2, horizon ranges from very weakly expressed where 
the A horizon is thin to prominent where the A horizon is 
thick. The A2 horizon is 1 to 2 units higher in color value 
than the overlying Al borizon and has a reaction ranging 
from neutral to medium acid. 

The B2t horizon ranges from 16 to 34 inches in thickness, 
from clay loam to clay in texture, and from moderate, fine, 
subangular blocky to very fine and fine blocky in structure. 
The upper part of the B2t horizon is unmottled and ranges 
from dark red to yellowish red in hue of 2.5YR, value of 
3 to 5, and chroma of 6 to S. The lower part of the B2t hori
zon is yellowish red to reddish yellow in hue of 7.5YR t o 
5YR and has red and yellow mottles. The reaction of the 
B horizon ranges from strongly acid to medium acid. 

The R layer is 20 to 40 inches below the surface. This 
range in depth can occur in a short distance. The underlying 
sandstone is wavy and ranges from weakly cemented to in
durated (fig. 5). 

Bonti-Exray stony fine sandy Ioams (Be). This map
_ping unit consists of shallow to modemtely deep, stony 
soils. Mapped areas are rubout 60 percent Bonti soils, 30 
percent Exray soils, and 10 percent inclusions of other 
soils. The soils are in mixed, irregular patterns that make 
separation impractical. These gently sloping to sloping 
soils lie on upland ridges or hilltops. Slopes range from 
1 to 8 percent. From 1 to 15 percent of the soil surface is 
covered with sandstone fragments 3 inches to 3 feet iI , 
diameter. Rock fragments are common throughout the 
profile. 

The Bonti soil in this unit has the profile described as 
representative for the Bonti series. 

The Exray soil in this unit has the profile described [1 S 

representative for the Exray series. 
Included in areas of this mapping unit are small area" 

of Truce stony fine sandy loam, 5 to 40 percent slopes, 
and Owens stony clay, 3 to 20 percent slopes. Rock out
crops also are included. 

About 60 percent or more of this mapping unit is too 
stony for cultivation. The remaining areas are so small 
and irregularly shaped that cultivation is impractica l. 
These soils are best suited to native grass. (Capabili t y 
unit VIe-5; Sandy Loam range site) 

Bosque Series 
The Bosque series consists of deep, calcareous, loamy 

soils of the bottom lands. These nearly level soils formed 
in calcareous loamy alluvium ,and occupy bands along 
the flood plains of streams. They are occasionally floode<l. 

In a representative profile, the surface layer is dark 
grayish-brown calcareous loam about 20 inches thick. 
Below the surface layer, to a depth of 50 inches, is a 
dark-brown to brown calcareous clay loam. The under
lying material is dark grayish-brown, calcareous, firm 
clay. 
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Figure 5.-Wavy strata of sandstone under Bonti stony fine sandy 
loam. 

Most areas of the Bosque soils arc cultivated. Some 
areas are in pasture and pecan trees. These soils ar~ well 
drained; permeability is moderate, and the avaIlable 
water capacity is high. . 

Representative profile of Bosque loam, occasIOnally 
flooded, in a field 30 yards south-sou~heast o! a county 
road which is 0.3 mile east of the mtersectIOn of the 
county road and Farm Road 8. This intersection is 6.4 
miles west of the intersection of Farm Road 8 and Texas 
Highway 108 in the north edge of Stephenville, Tex. 

Ap-O to 5 inches, dark grayish-brown (10YR 4/2) lo~m, 
very dark grayish brown (10YR 3/2) when mOIst; 
weak, fine, subangular blocky and granular st~uc
ture' slightly hard when dry, friable when mOIst; 
calc~reous ; moderately alkaline; abrupt, smooth 
boundary. 

Al2-5 to 20 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) when moist; weak, 
fine subangular blocky and granular structure; 
Slightly hard when dry, friable when moist; common 
threads and films of calcium carbonate; many pores 
and worm casts; calcareous; moderately alkaline; 
gradual, smooth boundary. 

A13- 20 to 38 inches, dark-brown (10YR 3/ 3) clay loam, very 
dark brown (10YR 2/3) when moist; weak, fine, 
subangular blocky structure; hard when dry, ~rm 
when moist; common threads and film~ of calCIUm 
carbonate; calcareous; moderately alkahne; gradual. 
smooth boundary. 

B2-38 to 50 inches, brown (10YR 5/3) clay loam, brown 
(10YR 4/3) when moist; very few, fine, faint, dark 
yellowish-brown mottles; weak, fine, subangular 
blocky structure; very hard when dry, firm when 
mOist; common threads and films of calcium car-

bonate; calcareous; moderately alkaline; gradual, 
smooth boundary. 

C-50 to 60 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3 / 2) when moist; 
few, fine, faint, brown mottles and streaks; very 
hard when dry, firm when moist; many threads and 
films of calcium carbonate; calcareous; moderately 
alkaline. 

The A horizon ranges from 20 to 40 inches in thickness. 
In color it ranges from brown to grayish brown to very dark 
grayish brown in a hue of 10YR, value of 3 to 5, and chroma 
of 2 or 3. Reaction ranges from mildly alkaline to moderately 
alkaline and calcareous. Threads and films of calcium car
bonate range from few to common. The clay content of the 
material between depths of 10 and 40 inches is 18 to 35 
percent. 

The B horiwn ranges from loam to clay loam in texture. 
In color it ranges from dark brown to very pale brown in a 
hue of 10YR or 7.5YR, value of 4 to 7, and chroma of 2 to 4. 

The C horizon ranges from loam to clay in texture and 
from very dark grayish brown to pale brown in color. 

Bosque loam, occasionally flooded (Bo). This nearly 
level soil occurs as bands along major streams in areas 10 
to several hundred acres in size. 

Included with mapped areas of this soil are small areas 
of Venus loam, Frio clay loam, occasionally flooded, and 
Bunyan fine sandy loam, occasionally Hooded. These in
cluded areas comprise less than 15 percent of any area 
of this soil. 

Most areas of this Bosque loam are cultivated. They 
lie in a favorable position to receive extra water. Floods 
occur about once in 4 to 10 years but do not limit use 
for crops. Most of the floods come early in spring before 
crops are planted. (Capability unit I-I; Bottomland 
range site) 

Brackett Series 
The Brackett series consists of shallow loamy soils that 

have a high lime content. These soils formed in calcareous 
gravelly loam underlain by soft limestone. They are in 
narrow bands, mainly along limestone escarpments. 

In a representative profile, the surface layer is pale
brown calcareous gravelly clay loam about 6 inches thick. 
Below the surface layer, to a depth of 16 inches, is a 
granular, calcareous, pale-yellow gravelly clay loam. Be
Iowa depth of 16 inches, the underlying material is soft 
interbedded limestone and marl. 

The Brackett soils are used for native grass range. They 
are well drained, have moderately slow permeability, and 
are subject to rapid runoff. Their available water capacity 
is low. 

Representative profile of Brackett 'gravelly clay loam, 
in an area of Brackett-Purves complex, in a pasture 50 
yards north of a county road, from a point 3.9 miles 
northwest on the county road from its intersection with 
Farm Road 219. This intersection is 0.55 mile north
northwest on Farm Road 219 from the junction of Farm 
Road 219 and Farm Road 2303. This jtmction is about 
8.5 miles northwest of Stephenville, Tex. 

A1- 0 to 6 inches, pale-brown (10YR 6/3) gravelly clay loam, 
brown (10YR 4/3) when moist; strong, very fine. 
granular structure; 20 percent shell fragments and 
limestone fragments the size of fine gravel; slightly 
hard when dry, friable when moist; calcareous; 
moderately alkaline; clear, wavy boundary. 
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B2-6 to 16 inches, pale-yellow (2.5Y 7/4) gravelly clay loam, 
light olive brown (2.5Y 5/4) when moist; strong, 
very fine, grannlar structure; about 30 percent shell 
fragments and limestone fragments the size of fine 
gravel; slightly hard when dry, friable when moist; 
calcareous; moderately alkaline; clear, wavy bound
ary. 

Cl-16 to 30 inches, interbedded soft limestone, shell frag
ments, and marl; calcareous; moderately alkaline; 
clear boundary. 

IIC2-30 to 40 inches, light olive-bro\vn and olive-yellow 
clays; calcareous; moderately alkaline. 

The A horizon ranges from 4 to 10 inches in thickness. 
Color ranges from very pale brown to brown in a hue of 
10YR, value of 4 to 7, and chroma of 1.5 to 3. Limestone 
gravel fragments, on the surface and within the horizon, 
make up from 5 to 35 percent of the A horizon. 

The B2 horizon ranges from 6 to 12 inches in thickness 
and from loam to clay loam in texture. Color ranges from 
light gray to pale yellow in hue of 10YR to 2.5Y, value of 
5 to 8. and chroma of 1.5 to 4. Gran'l fragments make up 
from 5 to 35 percent of the horizon. The C horizon is light 
brownish-gray to very pale brown, interbedded, soft lime
stone and marl that is more than 50 percent calcium car
bonate. 

Brackett-Dugout complex, 8 to 40 percent slopes 
(BrFl. This mapping unit is made up of shallow, loamy, 
stony and gravelly soils. These strongly sloping to steep 
soils have a 2 to 15 percent cover of limestone fragments 
that range in size from 1 inch to 2 feet in diameter. The 
areas have a benched or stairstep appearance. 

Mapped areas of this unit are composed of about 39 
percent Brackett gmvelly clay loam; 18 percent Dugout 
gravelly and stony clay loam; 17 percent Maloterre stony 
clay loam; 14 percent Bolar stony clay loam; and aoout 
12 percent inclusions of other soils. These soils are in nar
row bands 50 to 200 feet wide, and separation is imprac
tical. Dugout and Maloterre soils occupy the benches 
between steeper bands of Brackett and Bolar soils. 

Brackett and Dugout soils have a pale-brown to light 
brownish-gray, calcareous, granular gravelly clay loam 
surface layer about 6 inches thick. The next layers are 
very pale brown to pale-yellow, granular, calcareous clay 
loam. Below a depth of 16 inches, Brackett soils are 
underlain by interbedded soft limestone and marl. Dug
out soils are underlain by hard limestone at a depth of 
18 inches. 

Bolar soils have a brown, granular, calcareous clay 
loam surface layer about 12 inches thick. The ne).-t layer 
is pale-brown, granular, calcareous clay loam. Below a 
depth of 30 inches, the underlying material is interbedded 
limestone and ma.r 1. 

Maloterre soils are very shallow calcareous soils about 
8 inches deep over hard limestone. 

Included in areas of this mapping unit are narrow 
bands, 25 to 50 feet "wide, of a soil similar to Brackett 
soils, except that it is underlain by olive-yellow clays. 
Also included are limestone rock outcrops. (Capability 
unit VIIs-I; Limestone Hills range site) 

Brackett-Purves complex (Btl. This mapping unit 
consists of loamy and clayey, shallow, stony soils. These 
strongly sloping to steep soils have a 5 to 40 percent 
surface cover of flat limestone fragments that range in 
size from 1 inch to 3 feet. The landscape has a distinct 
benched or stairstep appearance, and slopes range from 
5 to 40 percent. 

~Iapped areas contain about ;lij percent Brackett grav
elly and stony clay loam; 35 percent Pun'es stony clay; 
15 percent Maloterre soils; and about 15 percent inclu
sions of Dugout soils, unclassified soils, and rock outcrops. 
These soils occur in bands 50 to 100 feet ,,·ide that make 
sepamtions impractical. The Purves and Maloterre soils 
occupy the benches between the steeper areas of Brackett 
soils. 

The Brackett soil in this unit has the proii.le described 
as representati ,-e for the Brae kett series. 

Purves soils ha,-e a dark grayish-brown, calcareous, 
granular clay surface layer that is 6 to 15 inches thick 
and rests abruptly on hard limestone. 

Maloterre soils have a calcareous clay loam surface 
layer about 8 inches thick that is underlain by hard lime
stone. (Capability unit VIIs-I; Limestone Hills range 
site) 

Bunyan Selies 
The Bunyan series is made up of deep stmtified soils 

of the bottom lands. These soils fOlmed in stratified 
loamy alluvium along the flood plains of streams. They 
flood occasionally to frequently. 

In a representative profill', the surface layrr is a light 
brownish-gray, neutral to slightly acid fine sandy loam 
about 10 inches thick. Below the surface layer, to a depth 
of 46 in~hes, are grayish-browll, very dark grayish-brown, 
and pale-brown stratified clay loam, fine sandy loam, and 
sandy clay loam (fig. 6). These layers are neutral to me
dium acid in the upper part and moderately alkaline in 
the lower part. Below a depth of 46 inches is gray mod
erately ,allmline clay loam. 

~1any areas of the Bunyan soils a I"e ("ulti vated; other 
areas are in pasture and pecan trees. These soils are well 
drained, have moderate permeability, and have a high 
available water capacity. 

Representative profile of Bunyan fine sandy loam, oc
casionally flooded, in a field 1iJO yards east of a county 
road, from a point 0.5 mile northwest of the intersection 
of the county road and U.S. Highway 377. This inter
section is 9.5 miles southwest of the Erath County court
house in Stephenville, Tex. 

Ap-O to 10 inches, light brownish-gray (lOYR 6/~) fine 
sandy loam, dark grayish brown \lOYR 412) when 
moist; massive; porous; hard when dry, friable 
when moist; neutral; abrupt, smooth boundary. 

C1-10 to 16 inches, very dark grayish-brown (lOYR 3/2) 
day loam, very dark brown (lOYR ~/2) when moist; 
weak, fine, subangular blocky structure; hard when 
dry, firm when moist; medium acid; abrupt, smooth 
boundary. 

C2-16 to 22 inches, grayish-brown (lOYR 5/2) sandy clay 
loam, dark grayish brown (lOYR 4/2) whl'n moist; 
structureless; hard when dry, firm whl'n moist; 
breaks to fragments; thin strata of fine sandy loam 
and clay loam that have evident beddillg" planes; 
mildly alkaline; abrupt, smooth boundary. 

C3 22 to 46 inches, pale-brown (lOYR 6/3) sandy clay loam, 
brown (10YR 4/3) when moist; structur<"less; hard 
when dry, firm when moist; bedding planes snme as 
C2 horizon; moderately alkaline; abrupt, smooth 
boundary. 

C4 46 to 54 inches, gray (10YR 611) clay loam, dark gray 
(lOYR 411) when moist; few, fine, yellowish-brown 
mottles; structureless; hard when dry', firm when 
mOist; moderately alkaline; clear, smooth boundary. 
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Figure 6.-Stratification in profile of Bunyan fine sandy loam. 

C5-54 to 62 inches, gray (10YR 6/ 1) clay loam, gray (10YR 
5/ 1) when moist; few, fine, yellowish-brown mottles; 
structureless; hard when dry, fil'm ,,·hen moist; 
moderately alkaline. 

The color of the A horizon ranges from light brownish gray 
to brown in hue of 7.5YR or 10YR. Reaction ranges from 
Slightly 'Reid to neutral. In places, thin layers below the 
surface are darl,er than the suI1'ace. The overall texture 
between the depths of 10 and 40 inches ranges from fine 
sandy loam to clay loam, and the clay content from 18 to 35 
percent. Stratification yaries. The reaction of the C horizons 
ranges from mediulll acid in the upper part to moderately 
alkaline and calcareous in the lower part. Interbedded cal
careous and noncalcareous strata are common. 

Bunyan fine sandy loam, occasionally flooded (Bu).
This is a deep, loamy, moderately permeable soil of the 

bottom lands. It formed in loamy alluvial sediments. 
Slopes range from 0 to 2 percent. 

This soil has the profile described as representative for 
the series. 

Many areas of this soil are cultivated. These areas are 
subject to occasional dalillagin~ floods that follow periods 
of heavy rainfall. The areas 1100d once in 4 to 10 years; 
however, most floods occur during the early spring be
fore crops are planted. (Capability unit I-I; Bottom
land range site) 

Bunyan soils, frequently flooded (By). This is a deep, 
nearly level, moderately permeable soil of the bottom 
lands. Slopes range from 0 to 2 percent. 

The surface layer ranges from loamy fine sand to sandy 
clay loam. The underlying layers are stratified fine sandy 
loam, clay loam, and sandy clay loam. Below a depth of 
40 inches are alkaline fine sandy loam and sandy clay 
loam. 

Most areas of these Bunyan soils, frequently flooded, 
are in pasture and pecan trees. They are subject to fre
quent damaging floods and are not suitable for cropland. 
They flood more often than once in 4 years, and the 
rapidly flowing floodwaters cause scouring and leave sedi
ment deposits. (Capability unit Vw-l; Bottom land range 
site) 

Chaney Series 
The Chaney series consists of deep acid soils that have 

a sandy surface layer and mottled sandy clay lower lay
ers. These are gently sloping to sloping soils of the 
uplands. 

In a representative profile, the 4 inch surface layer is 
a dark grayish-brown, medium acid loamy sand. The 
next layer is light-gray, medium acid loamy sand. The 
underlying layers, to a depth of 52 inches, are mottled in 
shades of red, brown, yellow, and gray. They are medium 
acid sandy clay that grades to clay loam in the lower 
part. Below a depth of 52 inches is olive-gray shaly clay. 

Most of these Chaney soils are cultivated; some areas 
are in pasture. These soils are moderately well drained, 
and permeability is slow. Runoff is solw to medium, and 
t.he available water capacity is high. 

Representative profile of Chaney loamy sand, 1 to 5 
percent slopes, in a wooded pasture 200 feet south of a 
county road, from a point 1.05 miles east of the inter
section of the county road and U.S. Highway 281. This 
intersection is 9 miles north of Morgan Mill, Tex., and 
20 miles north of Stephenville, Tex., on U.S. Highway 
281. 

.'11-0 to 4 inches, dark grayish-brown (lOYR 4/2) loamy 
sand, very dark grayish brown (lOYR 3/2 ) when 
moist; weak, fine, granular structure; slightly hard 
when dry, friable when mOist; few, fine, rounded 
quartz pebbles; medium acid; clear, smooth bound
ary. 

A2 4 to 14 inches, light-gray (10YR 7/ 2) loamy sand, gray
ish brown (10YR 5/2) when mOist; structureless; 
single grain; slightly hard when dry, very friable 
when moist; few rounded quartz pebbles; medium 
acid; abrupt, wavy boundary. 

B2lt-H to 22 inches, dark-red (2.5YR 3/ 6) sandy clay, dark 
red (2.5YR 3/6) when moist; common, fine, distinct, 
pale-brown and light brownish-gray mottles; weak. 
medium, blocky structure; very hard when dry, very 
firm when mOist; continuous clay films; few fine 



14 SOIL SURVEY 

chert fragments; medium acid; clear, wavy bound
ary. 

B22t-22 to 34 inches, mottled red (2.5YR 4/6), light 
yellowish-brown (10YR 6/4), and light brownish
gray (10YR 6/2) sandy clay; weak, mediuin, blocky 
structure; very hard when dry, very firm when 
moist; continuous clay films; few fine chert frag
ments; medinm acid; gradual, wavy boundary. 

B3t 34 to 40 inches, brownish-yellow (10YR 6/6) sandy 
clay loam, yellowish brown (10YR 5/6) when moist; 
common,· medium, distinct, red, 'Prue-brown, and light 
brownish-gray mottles; weak, coarse, blocky struc
ture; very hard when dry, firm when moist; 'Patchy 

.. clay films; medium acid; gradnal, wavy boundary. 
C1 40 to 52 inches, light brownish-gray (2.5Y 6/2) clay 

loam, light 'brownish gray (2.5Y 6/2) when moist; 
few, fine, faint, olive-yellow (2.5Y 6/6) mgttles; 
structureless; few soft masses of white material; 
medium acid; gradual, wavy boundary. 

nC2-52 to 72 inches, olive-gray (5Y 5/2) shaly clay, olive 
gray (5Y 5/2) when moist; evident bedding 'Planes; 
numerous soft masses of white material; slightly 
acid. 

The A horizon ranges from 8 to 20 inches in thickness and 
from neutral to medinm acid in reaction. Color of the Al 
horizon ranges from very 'Pale brown to dark grayish brown 
in hue of 10YR or 7.5YR, value of 4 to 7, and chroma of 
2 or 3. The A2 horizon is 'brownish yellow to light gray in 
hue of 7.5YR or 10YR, value of 6 or 7, and chroma of 2 to 6. 

The B2t horizons range from sandy clay to clay in texture, 
from slightly acid to medium acid in reaction, and from weak 
to moderate, medium to coarse blocky in structure. The color 
ranges from olive brown to dark red in hue of 2.5YR to 2.5Y. 
Mottles are pale brown, red, gray, yellowish brown, and 
brown. 

The B3 horizon is a mottled yellow, red, pale brown, and 
gray sandy clay loam. The C horizon ranges from massive 
reddish gravelly clay to light olive-gray mottled sandy clay, 
clay loam, or shaly clay. 

<:haney loam~ sand,. 1 to 5. percent slopes (ChC) •. -
This gently slopmg soil OCCUpIes sandy irregular areas 
on uJ?lanc;ls. . 

This soIl has the profile descrJ:bed as representative for 
the series. 

Included in mapped areas of this soil are small areas 
of Windthorst loamy very fine sand, 1 to 5 percent slopes, 
~nd I?emona loamy sand, 0 to 5 percent slopes. These 
mclusIOns occupy less than 15 percent of any mapped 
area of this soil. 

Most areas of this Chaney loamy sand, 1 to 5 percent 
slopes, are in range or pasture. A few areas are culti
vated. (Capability unit IIIe-3; Sandy range site) . 

Chaney stony loamy sand (Cn). This sandy, gently 
sloping to sloping, stony soil is on upla.nds and has slopes 
of from 1 to 8 percent. . 

The loamy sand surface layer is about 16 inches thick 
and has a 1 to 10 percent cover of conglomerate sandstone 
fragments from 2 inches to 4 feet in diameter. The 
stones are loose and are not part of a continuous sand
stone strata. The next lower layers are red, gray, and 
yellowish-brown acid sandy clay. The underlying mate
rial, beiow a depth of 50 in~hes, is an alkaline, red shaly 
clay. Included in mapped areas of this soil are small 
areas of Windthorst and Demona soils that make up less 
than 15 percent of any mrupped area. 

This Chaney stony loamy sand is used for range. It 
is too stony for cultivation. Little blueBtem is the most 
common grass grown. (Capability unit VIe-4; Sandy 
ra.nge site) 

.- Chaney soils, 1 to 5 percent slopes, eroded (CoC2).
These eroded gently sloping soils are in small, irregular, 
convex areas on uplands. 

Part of the original surface layer has been removed by 
erosion, and the present surface layer in many places is 
a mixture of the surface soil and underlying layers. In 
shallow gullies and on low knolls, the lower layers are 
commonly exposed. The surface layer is about 6 inches 
thick and ranges from sandy clay loam to loamy sand. 
Below the surface layer is a red, yellowish-brown, and 
light-gray mottled acid sandy clay. Below a depth of 
about 42 inches is an acid sandy clay loam mottled with 
brown, yellow, and gray. . 

Included in mapped areas of these soils are small areas 
of Windthorst loamy very fine sand, 1 to 5 percent slopes, 
that make up less than 15 percent of any mapped area. 

Most areas of these Chaney soils were once cultivated. 
Now, many old fields are in grass. These soils are best 
suited to range, but some crops are still grown. (Capa
bility unit IV e-5; Sandy Loam range site) : 

Crawford Series 
The Crawford series consists of moderately deep clay 

soils. These soils are of minor extent in the county. TheY; 
occupy gently slopin~ convex hilltops. Undisturbed areas 
have pronounced mICrorelief consisting of alternating 
basins and microknolls. 

In a representative profile, the 5 inch surface layer is 
a dark-brown clay. The next layer is dark reddish-brown 
slightly acid clay about 16 inches thick. The next layer, 
to a depth of 30 inches, is calcareous clay. The underlying 
material, below 30 inches, is hard limestone bedrock. 

Most areas of Crawford soils are used for native 
These soils crack and take water readily when dry, 
permeability is very slow when they are wet. Their avail
able water clllpacity is high. 

Representative profile of Crawford clay in a wooded 
area 300 feet west of a barn site that is 7.5 miles north 
on a private road from its intersection with a county 
road. This intersection is 5.1 miles southwest and 1 mile 
east of the intersection of the county road and Texas 
Highway 220. This intersection is 4.9 miles southwest 
from the junction of U.S. Highway 67 and Texas High
way 220, which is 18.4 miles southeast on U.S. Highway 
67 from the Erath County courthouse in Stephenville, 
Tex; 

All 0 to 5 inches, dark-brown (7.5YR 3/2) clay, same color 
when moist; strong, fine, subangular blocky struc
ture; very hard when dry, firm when moist; medium 
acid; gradual, smooth boundary .. 

A12-5 to 21 inches, dark reddish-brown (5YR 3/3) clay, 
same color when moist; strong, medium, blocky 
structure parting to strong, fine, wedge-shaped peds; 
grooved shiny surfaces on the faces of shear planes; 
extremely hard when dry, firm when mOist; slightly 
acid; gradual, wavy boundary. 

Al3 21 to 27 inches, dark reddish-brown (5YR 3/3) clay, 
same color when mOist; strong, fine, subangular 
blocky structure; grooved shiny surfaces on the 
faces of shear planes; hard when dry, firm when 
moist; calcareous; moderately alkaline; many fine 
limestone fragments; clear, wavy boundary. 

0-27 to 30 inches, light reddish-brown (5YR 6/4) clay, 
reddish yellow (5YR 6/6) when moist; strong, fine, 
sub angular blocky structure; hard when dry, firm 
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when moist; contains many, small, hard, secondary 
calcium concretions; calcareous; moderately alka
line; abrupt, smooth boundary. 

R-·30 to 33 inches, hard limestone. 
The All horizon ranges from 4 to 6 inches in thickness. 

Color ranges from dark reddish brawn to very dark grayish 
brawn in hue of 5YR to 10YR. The A12 horizon is 14 to 20 
inches thick and dominantly dark reddish brown in hue of 
2.5YR or 5YR. Slickensides range from few to common. 

The A13 horizon ranges from 4 to 10 inches in thickness. 
This horizon typically has a few limestone fragments, but 
some pedons are 10 to 35 percent limestone fragments. Slick
ensides range from few to common. The C horizon ranges 
from 0 to 4 inches in thickness. The soil is from 20 to 36 
inches deep over indurated Jimestone. 

Crawford clay, 1 to 3 percent slopes (CrB). This 
gently sloping soil occupies small oval hilltops. It is of 
minor extent in Erath County. Most areas of this soil 
are used for native range. (Capability unit IIe-2; Red
land range site) 

Demona Series 
The Demona series consists of deep sandy soils that 

have rea, yellow, brown, and gray mottled lower layers. 
These are nearly level to gently sloping soils of the sandy 
uplands. 

In a representative profile, the 4 inch surface layer is 
grayish-brown loamy sand. The subsurface layer is light
brown slightly acid loamy sand about 20 inches thick. 
It contains a few, rounded, sandy pebbles. The next lay
ers, to a depth of 56 inches, are strongly acid sandy clay 
mottled in shades of red, gray, brown, and yellow. They 
grade to sandy clay loam in the lower part. Below 56 
inches is a Hght-gray, medium acid sandy clay. 

Demona SOlIs are mostly used for native range or pas
ture. Some areas are cultivated. These soils are well 
drained, have moderately slow permeability, and have 
slow to moderate runoff. Their available water capacity is 
moderate. 

Representative profile of Demona loamy sand in a: 
pasture 800 feet north of an east-west county road, from 
a point 4.4 miles west of a junction with a county road. 
This junction is 3 miles west-northwest on the county 
road from its intersection with Texas Highway 108. 
The intersection of the county road with Texas High
way 108 is 0.9 mile north of the Hannibal store and 17.5 
miles northwest of the Erath County courthouse in 
Stephenville, Tex. 

Al 0 to 4 inches, grayish-brown (10YR 5/2) loamy sand, 
dark grayish brown (10YR 4/2) when moist; struc
tureless; slightly hard when dry, very friable when 
moist; contains a few, rounded, siliceous pebbles; 
forms hard massive surface crusts on drying; neu
tral; clear, smooth boundary. 

A2 4 to 24 inches, light-brown (7.5YR 6/4) loamy sand, 
brown (7.5YR 5/4) when moist j structureless j 
slightly hard when dry, loose when moist j contains 
a few, rounded, siliceous pebbles j slightly acid j 
abrupt, wavy boundary. 

B2lt-24 to 33 inches, red (2.5YR 5/8) sandy clay, red 
(2.5YR 4/8) when moist j common, medium, distinct, 
reddish-brown, light-gray, and brownish-yellow mot
ties: weak, coarse, blocky structure: very hard when 
dry, very firm when moist j continuous clay films: 
strongly acid; gradual, wavy boundary. 

B22t 33 to 48 inches, light-gray (10YR 711) sandy clay, 
gray (10YR 6/1) when mOist; many, medium, dis
tinct, red and brownish-yellow mottles; weak, coarse, 

blocky structure; very hard when dry, very firm 
when moist; continuous clay films j strongly acid; 
gradual, wavy boundary. 

B3t 18 to 56 inches, red (2.5YR 5/8) sandy clay loam, red 
(2.5YR 4/8) when moist; common, fine, distinct, 
gray and brownish-yellow mottles; weak, coarse, 
blocky structure; hard when dry, friable when 
moist; strongly acid; gradual, wavy boundary. 

G-56 to 64 inches, light-gray (10YR 7/1) sandy clay, gray 
(10YR 6/1) when moist; few, fine, brownish-yellow 
mottles; structureless; medium acid. 

The loamy sand A horizon ranges from 20 to 40 inches in 
thickness. The Al horizon ranges from neutral to mildly 
alkaline in reaction. Color ranges from very pale brown to 
yellowish brown in hue of 10YR or 7.5YR, value of 4 to 7, 
and chroma of 2 to 4. The A2 horizon is neutral to medium 
acid and reddish yellow to very pale brown in hue of 7.5YR 
or 10YR, value of 6 or 7, and chroma of 3 to 6. The lower 
boundary of this horizon is wavy in many places. 

The B2lt horizon ranges from sandy clay to clay in tex
ture, from weak coarse blocky to moderate fine blocky in 
structure, and in color from yellowish red to red in hue of 
5YR to 2.5YR. This horizon contains gray, yellowish-brown, 
reddish-brown, and brown mottles. In low areas, the gray and 
yellowish mottles predominate over the red. 

The B22t horizon ranges from sandy clay ·to sandy clay 
loam in texture. Color ranges from olive brown to light 
reddish ·brown in hue of 2.5YR to 2.5Y, value of 4 to 7, and 
chroma of 1 to 8. This horizon contains red, gray, and yellow 
mottles. The B3t horizon is sandy clay to sandy clay loam 
that is mottled in shades of red, brown, gray, and yellow. 
The C horizon is reddish sandy clay loam to light-gray. mot
tled clay. 

Demona loamy sand, 0 to 5 percent slopes (DaC).
This soil occupies sandy irregular areas on uplands. It 
is. characterized by an lmdulating landscape that has 
mIXed concave and convex surfaces. 

Included with this soil in mapping are small areas of 
Chaney loa-my sand, 1 to 5 percent slopes, and Patilo 
fine sand. These inclusions make up less than 15 percent 
of any area of this soil. 

Most areas of this Demona loamy sand are in range or 
pasture, but some areas are cultivated. (Capability unit 
IIIe-4; Sandy range site) 

Denton Series 
The Denton series consists of moderately deep, cal

careous, clayey soils. These gently sloping soils are on 
uplands. 

In a representative profile, the 6-inch surface layer is 
calcareous silty clay that is very dark grayish brown. 
The next layer is dark grayish-brown silty clay 4 inches 
thick. The next layer, to a depth of 28 inches, is brown 
silty clay. Below this layer, to a depth of 38 inches, is 
calcareous silty clay that grades to silty clay loam in the 
lower part. The underlying material, below a depth of 
38 inches, is interbedded limestone and marl (fig. 7). 

Most areas of Denton soils are cultivated. Some areas 
are in native grass pasture. These soils are well drained, 
have slow permefllbility, and have a high avaiJa:ble water 
capacity. 

Representative profile of Denton silty clay, 1 to 3 per
cent slopes, in a cultivated field 180 feet west of Farm 
Row 219, from a point 6.4 miles south of Purves, Tex. 
A~ to 6 inches, very dark grayish-brown (10YR 3/2) silty 

clay, very dark grayish brown (10YR 3/2) when 
moist: moderate, very fine, subangular blocky and 
granular structure; hard when dry, firm when moist j 
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Figure 7.-Profile of Denton silty clay. 

calcareous; moderately alkaline; abrupt, smooth 
boundary. 

A12-6 to 10 inches, dark grayish-brown (10YR 4/ 2) silty 
clay, very dark grayish brown (10YR 3/ 2) when 
moist; moderate, very fine, subangular blocl,y and 

granular structure; hard when dry, finn when 
mOist; calcareous ; moderately alkaline; clear, wavy 
boundary. 

A13-10 to 28 inches, brown (7.5YR 4/2) silty clay, dark 
brown (7.5YR 3/2) when moist; moderate and 
strong, very fine, blocky and granular structure; 
hard when dry, firm when moist; calcareous; mod
erately alkaline; gradual, wavy boundary. 

B2-28 to 32 inches, grayish-brown (10YR 5/2) silty clay, 
dark grayish brown (10YR 4/2) when mOist; mod
erate and strong, very fine, blocky structure; bard 
when dry, firm when mOist; calcareous; mollerately 
alkaline; clear, wavy boundary. 

C-32 to 38 inches, light-gray (10YR 71~) silty clay loam, 
light 'brownish gray (10YR 6/ 2) when mOist.; com
mon calcium carbonate concretions up to % inch in 
diameter and limestone fragments up to 2 inches in 
diameter; calcareous; moderately alkaline; abrupt, 
wavy boundary. 

R-38 to 40 inches, thinly bedded indurated limestone and 
marl. 

The A borizon ranges from 20 to 34 inches in thif'kness. 
Color ranges from brown to very dark grayish brown in hue 
of 7.5YR or 10YR, value of 3 to 5, and chroma of 2 or 3. 
The structure of the A horizon is moderate to strong sub
angular blocky, blocky, and granular. 

The B2 horizon is weakly expressed and ranges from 2 to 
12 inches in thickness, from clay loam to clay in texture, 
and from moderate to strong subangular blocky, blocky, and 
granular in structure. Color ranges from brown to pale brown 
in hue of 7.5YR to 2.5Y, value of 5 or 6, and chroma of 
2 or 3. 

The C boriwn ranges from 0 to 20 inches in thickness. 
Color ranges from light yellowish brown to light gray in hue 
of 10YR to 2.5Y, "alue of 5 to 7, and chroma of 2 to 4. 'l'his 
horizon consists of calcareous marls and clays interbedded 
with limestone. The underlying thinly bedded limestone 
layer occurs at a depth of 30 to 40 inches. 

Denton silty clay, 1 to 3 percent slopes (DeB). This 
gently sloping soil is on mixed convex and open concavE'l 
areas of the uplands. Soil areas are irregular and mainly 
less than 80 acres in size. 

Included with this soil in some mapped areas are small 
areas of shallow PUlTes soils. Also included are small, 
narrow areas of Bolar clay loam. These inclusions make 
up less than 10 percent of any area of this soil. In some 
areas, the tmderlying limestone is more than 6 feet from 
the surface. 

Most areas of this Denton silty clay are cultivated; 
some areas are in native grass pasture. (Capability unit 
He-I; Deep Upland range site) 

Duffau Series 
The Duffau series consists of deep, nearly level to 

sloping, loamy and sandy soils (fig. 8) . These soils oc
cupy erosional uplands and stream terraces. 

In a representative profile, the 4 inch surface layer is 
dark grayish-brown mildly alkaline fine sandy loam. 
The subsurf.ace layer is pale-brown, neutral fine sandy 
loam. The next layer, to a depth of 70 inches, is yellowish
red sandy clay loam. It is slightly acid in the upper 
part and neutral in the lower part. Below a depth of 
70 inches is reddish-yellow neutral sandy clay loam. 

Many of the gently sloping Duffau soils are cultivated. 
The steeper areas are used for pasture. These soils are 
well drained, are moderately permeable, and have a high 
available water capacity. 

Representative profile of Duffa~ fine sandy loam, 3 to 5 
percent slopes, in woods 100 yards east of a county road, 
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Figure B.-Profile of Duft'au fine sandy loam. 

from a. point on the county road 0.8 mile north from its 
intersection with Fa.rm Roa.d 219, which is 4 miles north
ca.st of the jlUlction of Farm Roads 219 and 8 in Lingle
ville, Tex. 

A1-0 to 4 inches, dark grayish-brown (10YR 4/ 2) fine sandy 
loam, very dark grayish bro\yn (10YR 3/ 2) when 
moist; weak, very fine, subangular blocky and gran
ular structure; slightly hard when dry, friable when 
moist; mildly alkaline; clear, smooth boundary. 

A2 '1 to 10 inches, pale-brown (10YR 6/ 3) fine sandy loam, 
brown (10YR 4/ 3) when moist; weak, fine, granular 
structme; slightly hard when dry, friable when 
moist; neutral; clear, smooth boundary. 

B2lt- 10 to 40 inches, yellowish-red (5YR 5/ 6) sandy clay 
loam, yellowish red (5YR 4/6) when mOis t; mod
erate, fine, subangular blocky structure; hard when 
dry, firm when mOist; slightly acid; patchy clay 
films on peds and bridging sand grains; gradual, 
wavy boundary. 

B22t 40 to 54 inches, yellowish-red (5YR 4/6) sandy clay 
loam, yellowish red (5YR 4/6) when mOist; weal,. 
coarse, subangular blocl,y structure; hard when dry, 
firm when moist; clay films bridge sand grains; 
neutral; gradual, wavy boundary. 

B23t-54 to 70 inches, yellowish-red (5YR 5/6) sandy clay 
loam, yellowish red (5YR 4/6) when mOist; few 

, 
spots and streaks of strong brown (7.5YR 5/ 6); 
weak, coarse, subangular blocky structure; hard 
when dry, friable when mOist; neutral; gradual, 
wavy boundary. 

G--70 to 82 inches, reddish-yellow (7.5YR 6/ 6) sandy clay 
loam, strong brown (7.5YR 5/ 6) when moist; few, 
fine, faint yellowish-red mottles; massive; hard when 
dry, friable when mOist; neutral. 

The A horizon ranges from 6 to 14 inches in thickness and 
from sandy clay loam to loamy fine sand in texture. The 
color of the A1 horizon ranges from dark grayish brown to 
pale brown in hue of 7.5YR or 10YR, value of 4 to 6, and 
chroma of 2 to 4. The A2 horizon is one or two units of value 
lighter in color than the A1 horizon. 

The B2t horizon ranges from 50 to 70 inches in thickness, 
from sandy clay loam to clay loam in texture, and from 
mildly alkaline to Slightly acid in reaction. Oolor ranges 
from red to reddish brown in hue of 2.5YR to 5YR, value 
of 3 to 6, and chroma of 4 to 8. The solum is 60 to 80 inches 
thick. 

The 0 horizon ranges from reddish-yellow sandy clay loam 
to white packsand. The packsand is hard to very hard when 
dry but very friable to loose when wet. The material ranges 
from neutral to moderately alkaline and is calcareous in 
some places. 

Duffau fine sandy loam, 0 to 1 percent slopes (DfA).
This loamy nearly level soil lies on terrace benches along 
streams. Most areas are long ovals 10 to 20 acres in size. 
A few areas are more than 100 acres in size. 

The surface layer is pale-brown neutral fine sandy loam 
about 12 inches thick. The lower layers are yellowish
red slightly acid sandy clay loam. Below a depth of 60 
inches, the underlying material is reddish-yellow fine 
sandy loam. 

Included with this soil in mapping are small areas of 
Waurika fine sandy loam and Windthorst fine sandy loam. 
These areas are usually less than 2 acres in size and make 
up less than 5 percent of the acreage of tllls soil. 

Most areas of tIllS Duffau fine sandy loam, 0 to 1 per
cent slopes, 11,re in cultivation. (C11,pability unit 1-2; 
Sandy Loam range site) 

Duffau fine sandy loam, 1 to 3 percent slopes (DfB).
This gently sloping soil occupies stre11,m terraces and 
other upland areas. Soil areas are irregular and mostly 
less than 40 acres in size. 

The surface layer is a brown to light-brown, neutral to 
medium acid fine sandy loam about 10 inches thick. The 
lower layers are yellowish-red sandy clay loam. Below 
a depth of 60 inches is yellowish-red mildly alkaline 
sandy clay loam. 

Included in mapped areas of this soil are a few small 
areas of May fine sandy loam, Waurika fine sandy loam, 
and Duffau loamy fine sand, 0 to 5 percent slopes. Also 
included are minor areas of a soil like Duffau, but the 
lower layer extends to a depth of about 40 inches and 
is underlain by sandstone. These inclusions amolUlt to 
less than 10 percent of the acreage of this soil. 

Most areas of this Duffau fine sandy loam, 1 to 3 per
cent slopes, have been cleared of their native cover and 
are cultivated. Many areas also are used for pasture. 
(Capability unit IIe-3; Sandy Loam range site) 

Duffau fine sandy loam, 3 to 5 percent slopes (DfC).
This soil is on dissected uplands. Areas are mainly irreg
ular and less than 60 acres in size. 

This soil has the profile described as representative for 
the Duffau series. 
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Included with some mapped areas of this soil are small 

areas, less than 5 acres in size, of Windthorst fine sandy 
loam, and small eroded areas of Duffau soils. Also in
cluded are minor areas of a soil like Duffau, except the 
lower layer extends to a depth of about 40 inches and 
is underlain by sandstone. These inclusions amount to 
less than 10 percent of any mapped area of this soil. 

Most areas of this Duffau fine sandy loam, 3 to 5 per
cent slopes, are in native grass pasture. These areas are 
suitable for cultivation, but careful management is re
quired to control erosion. (Capability unit IIIe-2; Sandy 
Loam range site) 

Duffau loamy fine sand, 0 to 5 percent slopes (DIC).
This gently undulating soil lies on uplands in irregular 
areas mostly less than 60 acres in size. 

The pale-brown loamy fine sand surface layer is 8 to 
14 inches thick. The lower layers are red slightly acid 
sandy clay loam. Below a depth of 60 inches is reddish
yellow sandy clay loam. 

Included in some mapped areas of this soil are areas 
of Chaney loamy sand, 1 to 5 percent slopes, Windthorst 
fine sandy loam, and Duffau fine sandy loam. These in
clusions are less than 5 acres in size, and they account 
for less than 10 percent of the total acreage of this soil. 

Most areas of this Duffau loamy fine sand, 0 to 5 
percent slopes, are cultivated. (Capability unit IIIe-3; 
Sandy range site) 

Duffau soils, 2 to 5 percent slopes, eroded (DuC2).,
These gently sloping eroded soils occupy stream terraces 
and other uplands. They are in irregular areas mainly 
less than 40 acres in size. Many areas have shallow gullies 
75 to 100 feet apart and several inches deep, and a few 
gullies several feet deep. 

The surface layer ranges from a reddish sandy clay 
loam to a pale-brown loamy fine sand and is about 5 
inches thick. Plowing has mixed the surface layer and 
the next lower layer. Below the surface layer is a dark
red to yellowish-red sandy clay loam. Below a depth of 
60 inches is alkaline to neutral, interbedded sandy clay, 
some of which is calcareous. 

Included in some mapped areas of these soils are small 
areas, less than 5 acres, of Windthorst fine sandy loam 
and May fine sandy loam. Also included are small areas 
of a soil like Duffau, except the lower layer extends to 
a depth of about 40 inches and is underlain by sandstone. 
These inclusions amount to less than 10 percent of the 
acreage of these soils. 

Some areas of these Duffau soils, 2 to 5 percent slopes, 
eroded, are cultivated. Other old fields have been seeded 
to grass. These soils are susceptible to water erosion. 
(Capability unit IIIe-2; Sandy Loam range site) 

Duffau soils, 5 to 8 percent slopes (DuD). These rolling 
soils lie on uplands in irregular areas mainly less than 

• • 60 acres ill SIZe. 
The surface layer is about 8 inches thick and ranges 

from sandy clay loam to fine sandy loam. In cultivated 
areas, the upper part of the next lower layer has been 
mixed with the surface layer. Beneath the surface layer 
is a yellowish-red, slightly acid, friable sandy clay loam. 
Below a depth of 60 inches is yellowish-red and brown 
mottled sandy clay loam. 

Included with these soils in mllipping are small areas, 
less than 5 acres, of Windthorst fine sandy loam. Also 

included are small areas of Duffau soils that are severely 
eroded. These inclusions make up less than 5 percent of 
the total acreage. 

A few areas of these Duffau soils have been farmed in 
the past, but most areas are now in native grass. These 
soils are best suited to grass. (Capability unit IVe-4; 
Sandy Loam range site) 

Duffau soils, 2 to 8 percent slopes, severely eroded 
(DuD3). These gently sloping to sloping soils are on 
uplands. Gullies commonly dissect the area at intervals 
of 50 to 100 feet. These gullies are 3 to 15 feet deep and 
have vertical sides. 

The surface layer is about 2 inches thick and ranges 
from fine sandy loam to sandy clay loam. The next layer 
is reddish sandy clay loam that becomes sandier with 
depth. Below a depth of 60 inches, the underlying ma
terial is made up of alkaline, reddish-yellow and brown 
fine sands that contain lenses of red clay. 

Included in mapped areas of these soils are small areas 
of Gullied land and Windthorst and Duffau soils that 
are moderately eroded. Also included are small areas of 
a soil like the Duffau, except the lower layer extends to 
a depth of about 40 inches and is tmderlain by sandstone. 
These inclusions make up less than 15 percent of any 
area of these soils. 

These Duffau soils are mostly in pasture. They are 
too eroded for cropland and are best suited to grass. 
Gullies have cut through the lower layers and exposed 
the unstable material below. These soils are critical 
sources of silt. Erosion is still active in the tmderlying 
material, and the areas are difficult to stabilize. Filling 
in, smoothing, and sodding help to reclaim these areas. 
(Capability unit VIe-2; Sandy Loam range site) 

Dugout Series 
The Dugout series consists of shallow, calcareous, loamy 

soils that rest on hard limestone. These gently sloping 
to sloping soils occupy banded areas throughout most 
of the county. Dugout soils are mapped only as a com
ponent of the Brackett-Dugout complex and the Purves
Dugout complex ma;pping units. 

In a representative profile, the surface layer is a light 
brownish-gray calcareous gravelly clay loam about 8 
inches thick. Below the surface layer, to a depth of 18 
inches, is a very J>ale brown calcareous clay loam that 
contains common fine limestone Below a depth 
of 18 inches is interbedded limestone and calcareous marl. 

The Dugout soils are used for native range. They are 
well drained, have moderately slow permeability, and 
have a low available water capacity. 

Representative profile of Dugout gravelly clay loam, 
in an area of Purves-Dugout complex, in a pasture 35 
feet south of private ranch road, from a point 0.'7 mile 
east of the entrance to Dugout Ranch. This entrance is 
2.9 miles north-northeast on Farm Road 1189 from its 
intersection with Farm Road 1188, which is 3 miles east 
of Morgan Mill, Tex. 

Al 0 to 8 inches, light brownish-gray (lOYR 6/2) gravelly 
clay loam, dark grayish brown (lOYR 4/2) when 
moist; strong, fine, granular structure; hard when 
dry, friable when moist; 25 percent by volume lime
stone fragments; calcareous; moderately alkaline; 
clear, smooth boundary. 
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B2-8 to 18 inches, very pale brown (10YR 7/3) clay loam, 

pale brown (10YR 6/3) when moist; strong, fine, 
granular structure; hard when dry, firm when 
moist; common, fule limestone fragments and soft 
masses of calcium carbonate; common threads and 
films of calcium carbonate; calcareous; moderately 
alkaline; abrupt, smooth boundary. 

R-18 to 20 inches, indurated limestone bedrock that has 
rigid rock fabric. 

Gravelly, cobbly, and stony phases of this soil are common. 
The volume of fragments generally ranges from 5 to 35 per
cent. The color of the A horizon ranges from dark grayish 
brown to light brownish gray in hue of 10YR to 2.5Y, value 
of 4 to 6, and chroma of 2. The B2 horizon ranges from loam 
to clay loam or silty clay loam in texture. Clay content 
ranges from about 20 to 35 percent. Color is very pale brown 
to light yellowish brown in hue of 10YR to 2.5Y, value of 
5 to 7, and chroma of 2 to 4. Concretions and soft masses of 
calcium carbonate are common to many. The depth of the 
solum ranges from 10 to 20 inches. The R layer is strongly 
to very strongly cemented shell conglomerate to indurated 
white limestone. The limestone is finely fractured, but the 
rOCk is so rigid that most roots are restricted and digging is 
difficult. The underlying material, below a depth of 2 or 3 
feet, is interbedded limestone and marl. 

Exray Series 
The Exray series consists of shallow fine sandy loams 

that have clay lower layers. These soils are gently sloping 
to sloping and occupy ridgetops. In this county, the Ex
ray soils are mapped only in the Bonti-Exray stony fine 
sandy loams mapping unIt. 

In a representative profile, the surface layer is brown, 
neutral to slightly acid fine sandy loam about 8 inches 
thick. It contains few, fine, siliceous pebbles. Below the 
~urface l~yer is a dark-red, medium acid clay: about 8 
roches thICk that rests abruptly on the underlyrng sand
stone bedrock. 

Most areas of Exray soils are used for native grass pas
ture. These soils are well drained, have moderately slow 
permeability, and have a low available water capacity. 

Representative profile of Exray fine sandy loam, in 
an area of Bonti-Exray stony fine sandy loams, in woods 
50 feet south of a county road, from a point 0.1 mile 
east of the intersection of the county road and Texas 
Highway 108. This intersection is approximately 17 miles 
north-northwest on Texas Highway 108 from the Erath 
County courthouse in Stephenville, Tex. 

Al 0 to 3 inches, brown (10YR 4/3) fine sandy loam, dark 
brown (10YR 3/3) when moist; massive but porous; 
hard when dry, friable when mOist; few, fine, 
siliceous pebbles; neutral; clear, smooth boundary. 

A2 3 to 8 inches, brown (7.5YR 5/4) fine sandy loam, brown 
(7.5YR 4/4) when moist; massive but porous; hard 
when dry, friable when mOist; few, fine, siliceous 
pebbles; slightly acid; clear, smooth boundary. 

B2t-8 to 16 inches, dark-red (2.5YR 3/6) clay, dark red 
(2.5YR 3/6) when moist; moderate and strong, very 
fine, blocky structure; very hard when dry, firm 
when moist; continuous clay films on peds; few 
sandstone fragments from 2 to 6 inches in diameter; 
medium acid; abrupt, smooth boundary. 

R-16 to 24 inches, brownish-yellow strongly cemented sand
stone. The upper 4 inches is fractured and contains 
about 10 percent dark-red clay in the crevices. 

The A horizon is mainly fine sandy loam, but stony phases 
rare common. The A1 horizon ranges from neutral to slightly 
acid in reaction. Color ranges from very dark grayish brown 
to yellowish brown in hue of 10YR, value of 3 to 5, and 
chroma of 2 to 4. Fine siliceous pebbles range from none to 

10 percent by volume. In some places sandstone fragments 
from 2 to 18 inches in diameter occur on the surface and 
scattered throughout the profile. The A2 horizon is 3 to 8 
inches thick and brown to very pale brown in hue of 7.5YR 
or 10YR. 

The B2t horizon ranges from medium acid to slightly acid 
in reaction and from clay loam to clay or sandy clay in tex
ture. Color ranges from dark red to reddish brown in hue of 
2.5YR, moist value less than 4, and dry value no more than 
1 unit higher than moist value. The solum is 8 to 20 inches 
thick over sandstone bedrock. 

Frio Series 
The Frio series consists of deep calcareous soils of the 

bottom lands. These nearly level soils are on the flood 
plains of major streams and are occasionally flooded. 

In a representative profile, the surface layer is a very 
dark grayish-brown, calcareous clay loam about 30 inches 
thick. Below the surface layer, to a depth of 40 inches, is 
brown calcareous clay 108m. Below a depth of 40 inches 
is dark grayish-brown and grayish-brown, calcareous 
silty clay and silty clay loam. 

Most areas of Frio soils are cultivated. A few areas 
are in pecan trees and pasture. These soils are well 
drained, have moderately slow permeability, and have a 
high available water capacity. 

Representative profile of Frio clay loam, occasionally 
flooded, in a field 0.2 mile east of a county road, from 
a point 0.9 mile northwest of the intersection of the 
county road and Texas Highway 6. This intersection is 
in the west edge of Clairette, Tex. 

Ap-O to 6 inches, very dark grayish-brown (10YR 3/2) clay 
loam, very dark brown (10YR 2/2) when moist; 
moderate, fine, granular structure; slightly hard 
when dry, friable when moist; calcareous; moder
ately alkaline; clear, smooth boundary. 

A12-6 to 30 inches, very dark grayish-brown (10YR 3/1.5) 
clay loam, very dark brown (lOYR 2/1.5) when 
moist; strong, fine, subangular blocky structure; 
slightly hard when dry, friable when moist; cal
careous ; moderately alkaline; gradual, smooth 
boundary. 

B2-30 to 40 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) when moist; moderate, fine, 
granular structure; slightly hard when dry, friable 
when moist; calcareous; moderately alkaline; grad
ual, smooth boundary. 

Ab to to 56 inches, dark grayish-brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) when 
moist; moderate, fine, granular structure; slightly 
hard when dry, friable when moist; films and 
threads of calcium carbonate; calcareous; moder
ately alkaline; gradual, smooth boundary. 

C-56 to 65 inches, grayish-brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) when moist; 
moderate, fine, granular structure; slightly hard 
when dry, very friable when moist; films and 
threads of calcium carbonate; calcareous; moder
ately alkaline. 

The A horizon ranges from 20 to 50 inches in thickness, 
from grayish brown to very dark grayish brown in color, and 
from weak, fine, granular structure in the plow layer to 
strong, fine, subanguIar blocky structure in undisturbed 
areas. 

The B horizon occurs between the depths of 20 and 50 inches 
where present but is absent in some profiles. The texture 
between depths of 10 and 40 inches ranges from 35 to 50 
percent clay, and less than 40 percent is noncarbonate clay. 
Structure ranges from weak, very fine, subangular blocky to 
strong, fine, granular. Films and threads of calcium car
bonnte are common. 
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The C horizon ranges from clay loam to silty clay in tex
ture and from light gray to dark grayish brown in color. 
Soft calcium carbonate masses or thin strata of limestone 
pebbles are common. Below a depth of 40 inches, buried hori
zons that are similar to the Frio soils on the surface are 
common. 

Frio clay loam, occasionally flooded (Fr). This nearly 
level soil consists of bands 10 to several hundred acres 
in size along flood plains. 

Included with mllipped areas of this soil are small 
areas that have a 4 to 10 inch sandy overwash. Also in
cluded are areas that seldom, if ever, flood and a few 
areas near the stream channel that flood frequently. 
Another inclusion is small areas of Bosque loam, occa
sionally flooded. These inclusions make up less than 10 
percent of any area of this soil. . . 

Most areas of this Frio clay loam are cultivated. This 
soil is in a favorable position to catch and hold water. 
Floods occur once in 4 to 10 years but do not limjt use 
for crops. Most floods come early in spring before crops 
are planted. (Capability unit 1-1; Bottomland range site) 

Gowen Series 
The Gowen series consists of deep, neutral, loamy soils 

on . bottom lands. These nearly level soils are on flood 
plains along streams that drain mixed sandy uplands and 
clayey prairies. They flood occasionally. 

In a representative profile, the surface layer is dark 
grayish-brown neutral clay loam about 15 inches thick. 
Below the surface layer, to a depth of 60 inches, is brown 
to dark grayish-brown neutral clay loam. 

Most areas of Gowen soils are cultivated. These soils 
are well drained, have moderate permeability, and have 
!l. high available water capacity. 

Representative profile of Gowen clay loam, occasionally 
flooded, in a field '100 feet east of a county road, from a 
point 0.2 mile south and 1.6 miles east on the county road 
from its intersection with Texas Highway 108. This in
tersection is 21 miles northwest of the Erath County 
courthouse in Stephenville, Tex. 

All 0 to 15 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, medium, granular structure; very 
hard when dry, firm when moist; thin strata of 
lighter colored clay loam; neutral; clear, smooth 
boundary . 

.A12-15 to 30 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) when moist; weak, medium, sub
angular blocky structure; very hard when dry, firm 
when moist; porous; neutral; clear, smooth bound
ary. 

C-30 to 60 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; structureless; porous; very hard when dry, 
firm when moist; thin strata of pale-brown fine 
sandy loam and grayish-brown clay; neutral; grad
ual boundary. 

The A1 horizons range from 24 to 40 inches in thickness, 
from brown to very dark grayish brown in color, and from 
neutral to mildly alkaline in reaction. The C horizon ranges 
from light to dark in an alternating order that follows no 
particular sequence. Color is light yellowish brown or light 
gray to very dark grayish brown in hue of 10YR or 2.5Y. 
The C horizon is clay loam to clay that contains thin strata 
of loam. Reaction ranges from neutral to moderately alka
line and calcareous in the lower part. 

Gowen clay loam, occasionally flooded (Go). This 
nearly level soil occupies bands 10 to 200 acres in size 
along the flood plains of major streams. 

Included with this soil in mllipping are a few areas that 
have clay surface layers. A few areas alon~ stream chan
nels are frequently flooded. These inclUSIOns make up 
less than 10 percent of any mapped area of this soil. 

Most areas of this Gowen clay loam, occasionally 
flooded, are cultivated. Floods occur once in 4 to 10 
years but generally come early in spring ,before crops are 
planted. (Capability unit 1-1; Bottomland range site) 

Gullied Land 
Gullied land (Gu) consists of areas in which 50 to 80 

percent of the soil has been destroyed by deep gullies 
(fig. 9). The exposed soil material is reddlsh sandy clay. 
Small patches of Windthorst and Duft'au soils remain 
between the gullies. The .gullies are U-shlliped and have 
cut into the unstable sandy substrata. They are 2 to 10 
fp.et deep and 10 to 40 feet wide. The gully walls are de
void of vegetation, and many are actively eroding. 

Included with this unit in mapping are areas of se
verely eroded Selden soils. 

This mapping unit is not accessible to machinery and 
not suitable for either crops or pasture without extensive 
reclamation. It is a source of sediments that damage 
soils below. The areas are suitruble for very limited graz
ing. (Capability unit VIIe-1; included m surrounding 
range site) 

. . 
Hensley Series 

The Hensley series consists of loamy soils that are 
shallow over limestone. These nearly level to gently 
sloping soils occupy convex ridgetops. 

In a representative profile, the surface layer is brown 
neutral loam about 5 inches thick. The reddish-brown 
mildly alkaline clay lower layer rests on limestone at a 
depth of 16 inches. 

Most of the Hensley soils are used for native range. 
They are well drained, are slowly permeable, and have a 
low available water capacity. 

Representative profile of Hensley loam, 1 to 3 per
cent slopes, in a pasture 200 feet east of Farm Road 914, 
from a point 0.2 mile south of the intersection of Farm 
Road 914 and Loop 195 in the southern part of Stephen
ville, Tex. 

A1-·0 to 5 inches, brown (10YR 4/3) loam, darl;: brown 
(lOYR 3/3) when moist; moderate, medium, blocky 
structure parting to moderate, very fine, subangular 
blocl;:y structure; hard when dry, friable when 
moist; neutral; clear, smooth boundary. 

B2t-5 to 16 inches, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (2.5YR 3/4) when moist; strong. 
fine, blocky structure; very hard when dry, very 
firm when moist; continuous clay films; mildly alka
line; abrupt, smooth boundary. 

R-16 inches, indurated limestone. 

The A1 horizon ranges from 4 to 6 inches in thickness and 
from loam to clay loam in textur.e. Color ranges from brown 
to reddish brown lin hue of 5YR to 10YR, value of 3 to 5, and 
chroma of 2 to 4. The B2t horizon is 8 to 14 inches thick, 
clay loam to clay, and reddish brown to dark reddish brown 
in hue of 2.5YR, value of 3 or 4, and chroma of 2 to 4. The 
solum is 12 to 20 inches thick over indurated limestone. 
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Figure 9.-View of Gullied land shows destructive force of water erosion on unprotected soil. 

Hensley loam, 1 to 3 percent slopes (HeB). This gently 
sloping soil occupies hilltops that are oval to irregular 
and mostly less than 40 acres in size. 

This soil has the profile described as representati ,"e for 
the Hensley series. 

Included in mapped areas of this soil are small areas 
of Lindy loam, 1 to 3 percent slopes, and Hensley stony 
loam. These inclusions make up less than 15 percent of 
the acreage of this soil. 

Most areas of this Hensley loam, 1 to 3 percent slopes, 
are in native range. (Capability unit IIIe-5; Redland 
range site) 

Hensley stony loam (Hn). This nearly level to gently 
sloping stony soil is on hilltops in areas 30 to 200 acres 
in size. It has slopes of 0 to 4 percent, and from 2 to 
40 percent of the surface is coYered with hard limestone 
fragments 1 to 4 feet in diameter. 

The surface layer is reddish-brown stony clay loam 
about 5 inches thick. The next layer is dark reddish
brown clay. The underlying material, below a depth of 
16 inches, is hard limestone. 

Included with this soil in mapping are small areas 
of Crawford clay, 1 to 3 percent slopes, Hensley loam, 
1 to 3 percent slopes, and Lindy loam, 1 to 3 percent 
slopes. Also included are small areas of a soil similar to 
Hensley, but it has a clay surface layer. These included 
areas make up less than 15 percent of any mapped area 
of this soil. 

This Hensley stony loam is in nati,'e range. (Capability 
uni t VIs-I; Redlan d ra nge site) 

Houston Black Series 
The Houston Black series consists of deep calcareous 

clays. These nearly level to gently sloping soils occupy 
valleys (fig. 10). Undisturbed areas haye a pronounced 
microrelief that consists of alternating basins and 
microlmolls. 

In a representative profile, the surface layer is a very 
dark gray calcareous clay about 30 inches thick. Below 
the surface layer, to a depth of 38 inches, is a dark 
grayish-bro,,-n calcareous clay. The underlying material 
is light-gray calcareous clay that has a few, distinct, 
yellow mottles. 

Most areas of Houston Black soils are cultiyated. 
",Vater intake is rapid when the soil is dry and cracked, 
but the soil becomes very slowly permeable when wet. 
A vailable water capacity is high. 

Representative profile of Houston Black clay, in a field 
40 yards northeast of a county road, from a point 0.55 
mile northeast and 370 feet southeast of an intersection 
of two county roads. This intersection is 0.1 mile south
west and 1.7 miles southeast from the intersection of the 
county road and U.S. Highway 67, and 6.4 miles south
east of the Erath County courthouse in Stephenville, 
T ex., on U.S. Highway 67. 

Ap---O to 4 inches, very dark gray (lOYR 3/ 1) clay, black 
(10YR 2/ 1) when moist; strong, fine. granular struc
ture; very hard when dry, " ery firm when moist; 
calca reous; moderately alkaline; abrupt, smooth 
\lollllclan-. 
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Figure lO.-Terraced field of Houston Black clay, 1 to 3 percent 
slopes. 

A12 1 to 30 inches, very dark gray (10YR 3/ 1) clay, black 
(10YR 2/1) when moist; coarse blocky structure 
parting to strong, very fine, blocky structure; com
mon, grooved, intersecting slickensides; very hard 
when dry, very firm when moist; calcareous; moder
ately alkaline; gradual, wavy boundary. 

A1J1-30 to 38 inches, dark grayish-brown (2.5Y 4/2) clay, 
very dark grayish brown (2.5Y 3/ 2) when moist; 
coarse blocky structure parting to very fine blocky 
structure; common intersecting slickensides; very 
hard "l"l"hen dry, very firm when mOist; calcareous; 
moderately alkaline; clear, wavy boundary. 

AC2-38 to 66 inches light-gray (10YR 7/ 2) clay; few, fine, 
distinct, yellow (10YR 7/ 8) mottles; weak, coarse, 
blocky structure; very hard when dry, very firm 
when moist; calcareous; moderately alkaline. 

The A horizon ranges from 14 to 40 inches in thickness. 
Color ranges from black to very dark gray in hue of 10YR, 
yalue of 2 or 3, and chroma of 1 to 1.4. The structure ranges 
in grade from weak to strong, in size from fine to very fine, 
and in form from granular to irregular blocky. Slickensides 
are common in the lower part of the A horizon. 

The AC1 horizon ranges from 6 to 38 inches in thickness. 
Color ranges from very dark grayish brown to light brownish 
gray in hue of 2.5Y or 10YR, value of 2 to 6, and chroma of 
1 or 2. Depth to the AC2 horizon is from 26 to 68 inches. 
This horizon is very pale brown to dark yellowish brown in 
hue of 2.5Y or 10YR, value of 4 to 8, and chroma of 2 to 4. 
'l'his horizon is clay to clayey marl. 

Houston Black clay, 0 to 1 percent slopes (HoA).
This nearly level soil occupies long narrow areas in 
smooth shallow valleys. 

The surface layer is a very dark gray, moderately 
alkaline, firm clay. The ne:-..-t layer is a grayish-brown, 
blocky~ moderately alkaline clay. Below a depth of 50 
inches, the underlying material is a white, alkaline, 
clayey marl. 

Included ,,·ith this soil in mapping are small areas of 
Denton silty clay, 1 to :3 percent slopes, and Purves clay. 
These inrlllsions make up less than 5 percent of the acre
age of this soil. 

Most areas of this Houston Black clay, 0 to 1 percent 
slopes, are cultivated. (Capability unit IIs-1; Deep Up
land range site) 

Houston Black clay, 1 to 3 percent slopes (HoB). This 
gently sloping soil occupies smooth valleys. It is the 
most extensive soil mapped in the Houston Black series. 

This soil has the profile described as representative 
for the Houston Black series. 

Included in mapped areas of this soil are small areas 
of Denton silty clay, 1 to 3 percent slopes, and Purves 
clay. Also included are a few small limestone outcrops 
and a few areas that have moderate erosion. These in
clusions make up less than 15 percent of any area of 
this soil. Most areas of this soil are underlain by clayey 
marls. Fringe areas transitional to Denton or Purves 
soils are underlain by limestone at a depth of 26 to 46 
inches. 

Most areas of this Houston Black clay, 1 to 3 percent 
slopes, are cultivated. (Capability unit IIer-2; Deep 
Upland range site) 

Lamal' Series 
The Lamar series consists of moderately deep, cal

careous, loamy soils. These gently sloping soils are on 
uplands throughout the county. 

In a representative profile, the surface layer is a dark 
grayish-brown calcareous loam about 7 inches thick. Be
low the surface layer, to a depth of 27 inches, is a pale
brown to very pale brown calcareous clay 'loam that 
contains common fragments of sandy limestone. The 
underlying layers are yellowish limy silty clay loam 
and grayish-brown, light-gray, yellow, and yellowish
brown marl of clay loam texture. 

Some areas of Lamar soils are cultivated, while other 
areas are used for native range. These soils are well 
drained, are moderately permeable, and have a high 
available water capacity. 

Representative profile of Lamar loam, 3 to 5 percent 
slopes, in a pasture 90 yards west of a county road, 
from a point 3.3 miles northwest of the intersection of 
the county road and Farm Road 2156. This intersection 
is 1.2 miles west of the junction of Farm Road 219 and 
Farm Road 2156, which is about 2 miles northwest of 
Dublin, Tex. 

AI-0 to 7 inches, dark grayish-brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/ 2) when moist; 
moderate, very fine, subangular blocky and granular 
structure; hard when dry, friable when moist; cal
careous; moderately alkaline; clear, smooth bound
ary. 

B21-7 to 18 inches, pale-brown (10YR 6/ 3) clay loam, brown 
(10YR 4/ 3) when moist; moderate, very fine, sub
angular blocky and granular structure; common 
flagstones a t lower boundary; hard when dry, 
slightly firm when moist; calcareous; moderately 
alkaline; clear, smooth boundary. 

B22-18 to 27 inches, very pale brown (10YR 7/4) clay loam, 
light yellowish brown (10YR 5.5/4) when moist; 
moderate, very fine, subangular blocky and granular 
structure; contains 20 percent slightly hard frag
ments of sandy limestone; calcareous; moderately 
alkaline; clear, smooth boundary. 

Cca-27 to 36 inches, yellow (2.5Y 7/ 0) silty clay loam; 
white masses of soft calcium carbonate; calcareous; 
moderately alkaline; clear, smooth boundary. 
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C2-36 to 40 inches, grayish-brown, light-gray, and yellowish
brown marl of clay loam texture; distinct bedding 
planes; 2 percent soft calcium carbonate concretions; 
calcareous; moderately alkali-ne. 0 

The A horizon ranges from 4 to 10 inches in thickness and 
from neutral to moderately alkaline in reaction. Color ranges 
from dark grayish brown to pale brown in hue of 10YR, 
value of 4 to 6, and chroma of 2 or 3. The B2 horizons are 
10 to 40 inches thick, loam to clay loam, and grayish brown 
to pale yellow in hue of 10YR to 2.5Y, value of 5 to 7, and 
chroma of 2 to 6. Most areas contain limestone fragments. 

The Cca horizon is 20 to 40 inches below the surface and 1 
is yellowish-brown to olive-brown and yellow, calcareous 
marl. Both limestone fragments and soft masses of calcium 
carbonate are common. The C2 horizon is weakly cemented 
sandy limestone and hard limestone to limy sandstone and 
marl. 

Lamar loam, 1 to 3 percent slopes (LaB). This gently 
sloping soil occupies hilltops in areas mostly less than 20 

• • acres 111 SIze. 
The surface layer is a brown alkaline loam about 6 

inches thick. The next layer is a pale-brown to pale
yellow alkaline clay loam. Below a depth of 26 inches, 
the underlying material is a yellowish-brown sandy marl 
that becomes mterbedded with sandy limestone. 

Included with this soil in mapping are some gravelly 
and stony areas. These areas are indicated by appropriate 
symbols on the maps at the back of this survey. 

About half of the acreage of this Lamar loam, 1 to 3 
percent slopes, is in cultIvation. It is farmed within 
larger areas of Duffau and Windthorst soils. (Capability 
unit IIIe-l; Rolling Prairie range site) 

Lamar loam, 3 to 5 percent slopes (LaC). This gently 
sloping soil occupies convex hilltops and hillsides in 
irregular areas rubout 20 acres in size. 

This soil has the profile described as representative for 
the Lamar series. 

Included with this soil in nmpping are areas of gravel 
and limestone outcrops. These areas are indicated by 
symbols on the soil maps at the back of this survey. 

Ne.'l,rly all of this Lamar loam, 3 to 5 percent slopes, 
is in native range. (Capability unit IVe-l; Rolling 
Prairie rallge site) 

Lewisville Series 
The Lewisville series consists of deep, gently sloping 

to sloping, calcareous soils. These soils occupy stream 
terraces and foot slopes below limestone hills. 

In a representative profile, the surface layer is a dark 
grayish-brown calcareous clay loam about 16 inches thick. 
Below the surface layer, to a depth of 42 inches, is a 
grayish-brown calcareous clay loam. The underlying 
material is pale-brown calcareous clay loam that contains 
many small limestone fragments (fig. 11). 

Many areas along the stream terraces are cultivated; 
however, most of the more sloping areas below limestone 
hills are in native range. These soils are well drained, 
have moderate permeability, and have a high available 
water capacity. 

Representative profile of Lewisville clay loam, 1 to 3 
percent slopes, in a cultivated field 0.75 mile west of 
Farm Road 3106, from a point 4.5 miles south of the 
intersection of Farm Road 3106 and U.S. Highway 377 
in Bluff Dale, Tex. 
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Figure 11.-Profile of Lewisville clay loam. 

Ap--O to 6 inches, dark grayish-brown (10YR 4/ 2) clay loam, 
yery dark grayish brown (10YR 3/ 2) when mOist; 
weak, fine, granular to subunguIal' blocky structure; 
hard when dry, friable when moist; calcareous; 
moderately alkaline; abrupt, smooth boundary. 

A1-6 to 16 inches, dark grayish-brown (10YR 4/ 2) clay 
loam, ,ery dark grayish brown (10YR 3/ 2 ) when 
mOist; moderate, fine, granular structure; hard when 
dry, friable when mOist; calcareous; moderately 
alkaline; gradual, smooth boundary . 

B21-16 to 24 inches, grayish-brown (10YR 5/ 2) clay loam, 
dark grayish brown (10YR 4/ 2) "'hen moist; mod
erate, fine, subangular blocl,y structure; hard when 
dry, friable whp.n moist: f(:w, tine limestone frag
ments; few calcium carbonate films and threads; 
calcareous; moderately alkaline; gradual, smooth 
boundary. 

B22-24 to 42 inches, grayish-brown (lOYR 5/ 2) clay loam, 
dark grayish brown (10YR 4/ 2) when moist; moder
a te, fine. subangular blocky structure; hard when 
dry, friable when moist; common fine limestone 
fragments; common threads and films of calcium 
carbonate; calcareous; moderately alkaline; gradual, 
smooth boundary. 

C 12 to 60 inches, pale-browll (IOYR 6/ 3) clay loam, brown 
(IOYR 5/ 3) when moi><t; common to man~', small 
linlPstone fragments: lllany threads and filllls of cal
cium carbonate: calcareous; llloderatelyalkaline. 
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The A horizon ranges from 8 to 20 inches in thickness. 
Color ranges from brown to very dark grayish brown in hue 
of 10YR, value of 3 to 5, and chroma of 2 or 3. Structure 
ranges from moderate, fine, granular to moderate, fine, sub
angular blocky. The B2 horizons are 12 to 30 inches thicl. 
and have a clay loam to clay texture. Clay content of these 
horizons is 35 to 50 percent. Color is brown to pale brown 
in hue of 7.5YR or 10YR, value of 4 to 6, and chroma of 2 
or 3. They have moderate, fine, granular structure to moder
ate, fine, sub angular blocky structure. Small limestone frag
ments and caJcium carbonate threads and films are few to 
common. The C horizon is stratified and gravelly in some 
areas. 

Lewisville clay loam, 1 to 3 percent slopes (LeB). This 
gently sloping soil occupies curved bands along major 
streams in areas mainly less than 50 acres in size. 

This soil has the profile described as representative for 
the Lewisville series. 

Included in mapped areas of this soil are small areas 
of Venus loam. These inclusions make up less than 15 
percent of any area of this soil. 

Most of this Lewisville clay loam, 1 to 3 percent slopes, 
is cultivated. (Capability unit IIe-1; Deep Upland range 
site) 

Lewisville clay loam, 3 to 5 percent slopes (LeC).
. This gently sloping soil is in bands along major streams 

and on foot slopes. 
The surface layer is dark grayish-brown calcareous 

clay loam. The next layer, to a depth of 45 inches, is 
brown calcareous clay loam. The underlying material is 
pink calcareous clay loam that is 20 percent limestone 
gravel. 

Included in mapped areas of this soil are small areas 
of Venus loam and Altoga clay loam. These inclusions 
comprise less than 10 percent of any m3lpped area of this 
soil. 

Most of this Lewisville clay loam, 3 to 5 percent slopes, 
is in range. A few areas are cultivated. (Capability unit 
IIIe-1; Deep Upland range site) 

Lewisville-Altoga clay loams, 3 to 5 percent slopes, 
eroded (LgC2). This mapping unit is made up of eroded 
soils that occupy convex foot slopes and stream terraces. 
The soils occur in mixed irregular patterns. Mapped areas 
contain about 55 percent Lewisville clay loam, 35 percent 
Altoga clay loam, and 10 percent Lamar and Venus soils. 
ErOSIOn on these soils ranges from slight to severe. 

The Lewisville soil has a surface layer of grayish
brown to dark grayish-brown calcareous clay loam about 
12 inches thick. Below this layer is brown to grayish
brown calcareous clay loam. Below a depth of 40 inches 
is calcareous clay loam. 

The Altoga soil has a surface layer of light brownish
gray calcareous clay loam a;bout 6 inches thick. Below 
this layer is pale-brown to very pale brown, granular, 
calcareous clay loam. 

Most areas of these Lewisville-Altoga clay loams are in 
native range. They are best suited to grass, but some 
crops are grown. Erosion is a severe hazard when these 
soils are cultivated. (Capability unit IIIe-1; Deep Up
land range site) 

Lindy Series 
The Lindy series consists of slightly acid loamy soils 

that are moderately deep over limestone. These gently 
sloping soils occupy ridgetops. 

In a representative profile, the surface layer is brown 
slightly acid loam. Below this layer is reddish-brown, 
slightly acid, firm clay that rests on hard limestone at a 
depth of 28 inches. 

Most areas of Lindy soils are used for native range, but 
some areas are cultivated. These soils are well drained, 
are slowly permeable, and have a moderate available 
water capacity. 

Representative profile of Lindy loam, 1 to 3 percent 
slopes, in a pasture behind a farm house, 0.2 mile west 
of Farm Road 914, from a point 1.1 miles south of the 
junction of Farm Road 914 and Loop 195 in the south 
part of Stephenville, Tex. 

AI-O to 8 inches, brown (7.5YR 4/2) loam, dark brown 
(7.5YR 3/2) when moist; weak, fine, subangular 
blocky and granular structure; hard when dry, fri
able when moist; slightly acid; clear, smooth bound
ary. 

B2lt-8 to 18 inches, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (2.5YR 3/4) when moist; moderate, 
very fine, blocky structure; very hard when dry, 
firm when moist; distinct clay films; few very fine 
ferromanganese concretions; slightly acid; gradual, 
wavy boundary. 

B22t-18 to 28 inches, reddish-brown (5YR 4/4) clay, dark 
reddish brown (5YR 3/4) when moist; moderate, 
very fine, blocky structure; very hard when dry, 
firm when moist; distinct clay films; few very fine 
ferromanganese concretions; slightly acid; abrupt, 
wavy boundary. 

IIR-28 to 30 inches, brownish, fractured, indurated lime
stone bedrock. 

The A horizon ranges from 5 to 12 inches in thickness, 
from fine sandy loam to loam in texture, and from slightly 
acid to neutral in reaction. Color ranges from yellowish 
brown to dark grayish brown in hue of 5YR to 10YR, value 
of 3 to 5.5, and chroma of 2 to 4. The Bt horizons are 15 to 
28 inches thick, clay to clay loam, and yellowish red to darl. 
reddish brown in hue of 2.5YR or 5YR, value of 3 to 5, and 
chroma of 3 to 6. Structure is fine to very fine blocky. Depth 
to fractured limestone ranges from 20 to 40 inches; the 
average is about 28 inches. Some areas have a strong-brown 
to yellowish, marly, calcareous C horizon above the limestone. 

Lindy fine sandy loam, 1 to 3 percent slopes (LnB).
This soil occupies oval to irregular hilltops in areas 
mainly 20 to 40 acres in size. 

The surface layer is a yellowish-brown, slightly acid 
fine sandy loam about 8 inches thick. Below this layer 
is red, medium acid, firm clay. Below a depth of 38 
inches is interbedded limestone and calcareous marl. 

Nearly all of this Lindy fine sandy loam, 1 to 3 percent 
slopes, is cultivated. (Capability unit IIe-3; Sandy Loam 
range site) 

Lindy fine sandy loam, 1 to 3 percent slopes, eroded 
(LnB2). This gently sloping soil occupies small irregular 
areas on hilltops. Soil areas are marked by shallow gullies 
50 to 150 feet apart. 

Part of the original surface layer has been removed by 
erosion. The surface layer is reddish-brown fine sandy 
loam about 5 inches thick. Below this layer is reddish
brown firm clay. Below a depth of 25 inches, the under
lying material is hard limestone and gravel. 

Most areas of this Lindy fine sandy loam, 1 to 3 percent 
slopes, eroded, are cultivated. (Capability unit IIIe-2; 
Sandy Loam range site) 

Lindy loam, 1 to 3 percent slopes (LyB). This soil occu
pies small irregular areas on hilltops. 
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This soil has .the profile described as representative for 
the Lindy series. 

Included in mapped areas of this soil are small areas 
of shallow Hensley loam, 1 to 3 percent slopes, and Hens
ley stony loam. 

Most of this Lindy loam, 1 to 3 percent slopes, is used 
for native range. A few areas are cultivated. (Capability 
unit lIe-1; Redland range site) 

Maloterre Series 
The l\Ialoterre series consists of loamy to clayey, cal

careous, very shallow soils underlain by limestone. These 
gently sloping to rolling soils occupy benched limestone 
ridges. 

In a representative profile, the S inch surface layer is 
grayish-brown, calcareous clay loam that contains many 
fine shell and limestone fragments. Below a depth of S 
inches is shell-conglomerate limestone that has a rock 
fabric so rigid most plant roots cannot penetrate it. 

Most areas of the Maloterre soils are used for native 
range. The soils are somewhat excessively drained, per
meability is moderately slow, and the available water 
capacity is low. 

Representative profile of Maloterre gravelly clay loam, 
in an area of Maloterre soils, in a pasture 60 feet north 
of U.S. Highway 67, from a point 0.1 mile northwest of 
the junction of U.S. Highway 67 and Texas Highway 
220. This junction is 17 miles southeast of Stephenville, 
Tex. 

A1-0 to 8 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) when moist; mod
erate, very fine, blocky and granular structure; hard 
when dry, firm when mOist; 25 percent by volume 
fine shell and limestone fragments; few limestone 
fragments from 3 to 8 inches in diameter on the 
surface; calcareous; moderately alkaline; abrupt, 
wavy boundary. 

R-8 to 10 inches, indurated shell-conglomerate limestone that 
has rigid rock fabric. 

The A horizon ranges from 3 to 12 inches in thickness and 
from clay loam to clay in texture. Clay content of this hori
zon ranges from 35 to 50 percent. Gravelly, cobbly, and stony 
phases thnt are 5 to 35 percent fragments are common. The 
color of the A horizon ranges from dark grayish brown to 
pale brown in hue of 10YR, value of 4 to 6, and chroma of 
1.5 to 3. The R layer is strongly to very strongly cemented 
shell conglomerate to indurated white limestone bedrock that 
restricts root penetration. 

Maloterre soils (Ma). These very shallow gravelly soils 
occupy ridgetops. They formed over beds of shell
conglomerate limestone. The soils range in slope from 1 
to S percent but are dominantly 1 to 5 percent. Mapped 
areas of these soils contain about 72 percent Maloterre 
gravelly clay loam, 14 percent Purves clay, and 14 per
cent inclusions of Dugout and other soils. Some narrow 
bands that contain limestone fragments ranging from 3 
inches to 2 feet in diameter are included. 

The Maloterre soils in this unit have the profile de
scribed as representative for the series, but texture of 
the surface layer ranges from clay loam to clay. 

Purves soils have a dark grayish-brown, calcareous 
clay surface layer about 10 inches thick. The surface 
layer rests abruptly on hard limestone. 

These Maloterre soils are mostly in native range. They 
are too shallow and gravelly for cultivation and are best 

suited to range. The underlying shell-conglomerate lime
stone has been used as a source of road gravel in some 
areas. (Capability unit VlIs-1; Very Shallow range site) 

May Series 
The May series consists of brownish, neutral, loamy 

soils. These deep nearly level to gently sloping soils 
occupy open concave upland valleys and stream terraces. 
They formed in local loamy alluvmm. 

In a representative profile, the surface layer is g-r:ayish
brown neutral fine sandy loam about 16 inches thIck. The 
next layer is dark-brown sandy clay loam 14 inches thick. 
Below this, to a depth of about 50 inches, is a yellowish
brown alkaline sandy clay loam. Below a depth of 50 
inches is light yellowish-brown calcareous sandy clay 
loam. 

Most areas of May soils are cultivated. These soils 
are well drained, are moderately permeable, and have a 
high available water capacity. 
. Representative profile of May fine sandy loam, 0 to 1 
percent slopes, in a cultivated field 0.4 mile south of a 
county road, from a .point on the county road 5.S miles 
west of an intersection with a north-south county road. 
This intersection is 2.9 miles north-nol1thwest on the 
county road from its junction with Texas ~ighway lOS. 
This junction is 14 miles north of StephenVIlle, Tex., on 
Texas Highway lOS, and 0.9 mile north of the Hannibal 
store. 

Ap-O to 5 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, very fine, subangular blocky and granu
lar structure; slightly hard when dry, friable when 
moist; neutral; abrupt, smooth boundary. 

Al2-5 to 16 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, very fine, subangular blocky and granu
lar structure; slightly hard when dry, friable when 
moist; few, rounded, siliceous pebbles; neutral; 
clear, wavy boundary. 

B21t-16 to 30 inches, dark-brown (10YR 4/3) sandy clay 
loam, dark ·brown (10YR 3/3) when moist; weak, 
fine, subangular blocky structure; hard when dry, 
firm when moist; patchy clay films; mildly alkaline; 
gradual, wavy boundary. 

B22t 30 to 42 inches, yellowish-brown (10YR 5/4) sandy 
clay loam, dark yellowish brown (10YR 4/4) when 
moist; weak, fine, subangular blocky structure; hard 
when dry, firm when moist; patchy clay films; 
mildly alkaline; clear, wavy boundary. 

B3t 42 to 50 inches, yellowish-brown (10YR 5/4) sandy clay 
loam, dark yellowish brown (10YR 4/4) when 
moist; weak, very fine, subangular blocky structure: 
hard when dry, friable when moist; calcareous; mod
erately alkaUne; gradual, wavy boundary. 

0-50 to 60 inches, light yellowish-brown (10YR 6/4) sandy 
clay loam, yellowish brown (10YR 5/4) when moist; 
hard when dry, friable when moist; common, fine, 
hard and soft calcium carbonate concretions; cal
careous; moderately alkaline. 

The A horizons range from 8 to 18 inches in thickness, 
from slightly acid to mildly alkaline in reaction, and from 
massive to subangular blocky and granular in structure. 
Color ranges from grayish brown to dark brown in hue of 
7.5YR or 10YR, value of 4 to 5.5, and chroma of 2 to 4. 

The B2t horizons range from 15 to 32 inches in thickness. 
from neutral to moderately alkaline in reaction, from 
moderate, medium, subangular blocky structure to weak 
blocky structure, and from sandy clay loam to clay loam in 
texture. Color ranges from dark brown to yellowish brown 
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in hue of 7.5YR or 10YR, value of 3 to 5, and chroma of 
2 to 6. Some pedons are calcareous below a depth of 2 feet. 

The B3t horizon ranges from 2 to 8 inches in thickness, 
from neutral to moderately alkaline in reaction, and from 
sandy clay loam to clay loam in texture. Color is brown to 
brownish yellow in hue of 7.5YR or 10YR, value of 5 or 6, 
and chroma of 2 to 8. Areas having faintly mottled lower 
layers are common. 

The C horizon ranges from neutral, yellow and brown clay 
loam .to very pale brown, moderately alkaline,' calcareous 
loam. In some areas the lower part is stratified and contains 
rounded limestone pebbles. 

May fine sandy loam, 0 to 1 percent slopes (MfA). This 
nearly level soil occupies stream terrace benches or upland 
valleys. It is in long narrow areas 7 to 60 acres in size. 
These areas receive extra water and soil materials from 
slopes above. 

This soil has the profile described as representative for 
the May series. 

Included with this soil in mapping are narrow areas 
of Gowen clay loam, occasionally flooded, and Bunyan 
soils. In some areas where cultivation has depleted the 
organic matter, the plow layer is pale brown in color. In
clusions occupy less than 15 percent of any area of this 
soil. 

Most of this May fine sandy loam, 0 to 1 percent slopes, 
is cultivated. (Cap!libility unit 1-2; Sandy Loam ra.nge 
site) 

May fine sandy loam, 1 to 3 percent slopes (MfB). This 
gently sloping soil occupies slightly concave foot slopes 
and terrace benches along major streams. It lies in long 
narrow bands 7 to 40 acres in size. 

The surface layer is aboUJt 14 inches of brown, neutral 
fine sandy loam. The next layer is brown to brownish
yellow sandy clay loam. Below a depth of 46 inches is 
yellow, neutral sandy clay loam. 

Included in mapped areas of this soil are small areas 
of Duft'au fine sandy loam. In areas where cultivation has 
depleted the organic matter, the plow layer is pale brown 
in color. 

Most of this May fine sandy loam, 1 to 3 percent slopes, 
is cultivwted. Some areas are sodded in bermudagrass. 
(Capability unit lIe-3; Sandy Loam range site) 

Mine Dumps 
Mine dumps (Mn) have little or no agricultural value. 

They are piles of waste rock that came from coal mines 
in the northwestern part of the county. The areas support 
no vegetation. Materials washed from these areas 
soils below. Waste rock from some of these areas is used 
for road material. 

• . .. 
Nimrod Series 

The Nimrod series consists of deep sandy soils that 
have red, yellow, and gray mottled lower layers. These 
nearly level to sloping soils occupy erosional uplands. 

In a representative profile, the 4 inch surface layer is 
neutral, grayish-brown fine sand. The subsurface layer, to 
a depth of 27 inches, is a very pale brown, slightly acid 
fine sand. The medillm to strongly acid lower layers, to a 
depth of 68 inches, are sandy clay 10!lim that is mottled 
in shades of yellow, gray, red, and brown. . .. . 

Most areas of Nimrod soils are cultivated. Some areas 
are in wooded native grass pastures; other areas are in 

thick scrub-oak brush. These soils are moderately slowly 
permeable. For short periods following heavy rainfall, a 
perched water t81ble occurs in the lower part of t.he sub
surface layer. Available water capacity IS moderate. 

Representative profile of Nimrod fine sand, 0 to 5 per
ceIlJt slopes, in a woods 225 feet east of a farm lane, f.rom 
a point on the lane 150 feet south of Farm Road 2303, 
which is 3.5 miles northwest of the junction of Farm 
Road 2303 and Texas Highway 108. This junction is 0.6 
mile north of ,the intersection of Farm Road 8 and Texas 
Highway 108 in the northern P!lirt of Stephenville, Tex. 

Al 0 to 4 inches, grayish-brown (lOYR 5/2) fine sand, dark 
grayish brown (lOYR 4/2) when moist; structure
less; loose when dry or moist; neutral; abrupt, ir
regular boundary. 

A2 4 to 27 inches, very pale brown (lOYR 7/3) fine sand, 
pale brown (lOYR 6/3) when moist; structureless; 
loose when dry or moist; slightly acid; abrupt, wavy 
boundary. 

B2lt-27 to 40 inches, coarsely mottled light-gray (10YR 
7/2), reddish-yellow (7.5YR 6/6), and yellowish
brown (10YR 5/6) sandy clay loam; strong pris
matic structure parting to coarse blocky structure; 
extremely hard when dry, very firm when moist; 
peds are coated with gray (lOYR 5/1) fine sand; 
distinct clay films on vertical peds; strongly acid; 
gradual, wavy boundary. 

to 53 inches, light-gray (lOYR 7/2) sandy clay 
loam, light brownish gray (lOYR 6/2) when moist; 
distinct coarse mottles of olive brown (2.5Y 4/4) 
and red (2.5YR 4/6); strong, coarse, prismatic 
structure parting to weak blocky structure; ex
tremely hard when dry, very firm when moist; dis
tinct clay films and sandy coatings of gray on 
vertical ped faces; medium acid; gradual, wavy 
boundary. 

B3 53 to 68 inches, light-gray (lOYR 7/2) sandy clay loam, 
light brownish gray (10YR 6/2) when moist; fewer 
coarse, red and brownish mottles than in horizon 
above; strong, coarse, prismatic structure; extremely 
hard when dry, very firm when moist; ped surfaces 
coated with gray sand; medium acid; diffuse, wavy 
boundary. 

C--68 to 80 inches, coarsely mottled red (2.5YR 5/6) and 
light-gray (IOYR 7/2) sandy loam; structureless; 
very hard when dry, very firm when moist; slightly 
acid. 

The fine sand A horizon ranges from 20 to 40 inches in 
thickness. The Al horizon ranges from 2 'to 6 inches in thick
ness and from mildly alkaline to neutral in reaction. Color 
ranges from very pale brown to grayish brown in hue of 
10YR, value of 4 to 7, and chroma of 2 to 4. The A2 horizon 
is 18 to 34 inches thick, is medium acid to neutral, and is 
very pale brown to brown in hue of IOYR, value of 6 to 8, 
and chroma of 3 or 4. The lower boundary is clear to abrupt 
and is wavy. 

The B2t horizons range from 20 to 40 inches in thickness 
and from strongly acid to medium acid in reaction. This 
horizon is colored in shades of yellow, brown, or red mottled 
with gray. The B3 and C horizons are yellowish-brown, red, 
and gray mottled sandy clay to reddish sand that contains 
lenses of gray sandy clay. Reaction is strongly acid to 
slightly acid. 

Nimrod fine sand, 0 to 5 percent slopes (NdC). This 
soil occupies sandy irregular upland areas that form an 
undulating landscape of mixed concave and convex sur
faces. Low hummocky relief and fence-row sand accumu
lations are common where wind erosion has been active. 

This soil has the profile described as representative for 
the Nimrod series. 

Included in mapped areas of this soil are small areas 
of Selden fine sand, 1 to 5 percent slopes, that have a 
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fine sand surface layer 14 to 20 inches thick. Also included 
!lire small areas of Patilo fine sand, which have a surface 
layer that ranges from 40 to 72 inches thick. These inclu
sions make up less than 15 percent of any mapped area 
of this soil. 

Most of this Nimrod fine sand, 0 to 5 percent slopes, is 
in cultivation. Intensive measures are needed in cultivated 
areas to control soil blowing. (Capability unit IIIe-4; 
Sandy range site) 

Nimrod-Arenosa-Patilo fine sands, 0 to 3 percent 
slopes (NpB). This mapping unit is made up of deep 
sandy soils on uplands. These soils form a timbered 
lUldulating landscape that has mixed concave and convex 
surfaces. They occur in mixed irregular patterns that 
make separation impractical. 

A representative area of this mapping unit contains 
about 35 percent Nimrod fine sand; 25 percent Patilo 
fine sand; 25 percent Arenosa fine sand; and 15 percent 
inclusions of small areas of Selden and Windthorst soils. 

The Nimrod soil has a poorly graded fine sand surface 
layer about 27 inches thick. Lower layers are red, yellow, 
and gray mottled, acid sandy clay loam that extends to a 
depth of more than 60 inches. 

The Patilo soil has a slightly acid fine sand surface 
layer about 50 inches thick. Lower layers are mottled red, 
gray, and yellow, strongly acid sandy clay loam. 

The Arenosa soil consists of neutral to medium acid, 
loose fine sand that extends to a depth of more than 72 

• 
• 
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inches. Selden and ,Vindthorst soils have sandy surface 
layers less than 20 inches thick. 

Some areas of this mapping unit have been cleared and 
cultivated in the past, but very few areas are now farmed. 
Most areas are covered by stands of scrub oak ,timber and 
are used for brushy range (fig. 12). These areas are best 
suited to grass. (Capability unit IVe-6; Deep Sandy 
range site) 

Nimroad-Arenosa-Patilo fine sands, 3 to 8 percent 
slopes (NpD). This mapping unit is made up of deep, 
sandy, sloping soils. These soils occur in mixed irregular 
patterns that make separation impractical. 

A representative area of this mapping unit contains 
about 30 percent Nimrod fine sand; 30 percent Arenosa 
fine sand; 25 percent Patilo fine sand; and 15 percent 
inclusions of other soils, mostly small areas of Selden 
and Windthorst soils. 

The Nimrod soil has a poorly graded fine sand surface 
layer about 27 inches thick. Lower layers are red, yellow, 
and gray mottled, acid sandy clay loam that extends 
more than 60 inches below the surface. 

The Patilo soil has a poorly graded fine sand surface 
layer about 30 inches thick. Lower layers are red, yellow, 
and gray mottled sandy clay loam. 

The Arenosa soil consists of neutral to medium acid, 
loose fine sand that extends to a depth of more than 72 
inches. Selden and 'Windthorst soils have sandy surface 
layers less than 20 inches thick. 

• 

Figure 12.-Thick cover of scrub oak brush typical of Nimrod-Arenosa-Patilo fine sands. 
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Most areas of this mapping unit are covered with a 
moderate to thick stand of scrub oak timber. They are 
too sloping and sandy for cultivation and are best suited 
to grass. The soils are so loose that the operation of 
mechanical equipment on slopes is difficult. Overgrazing 
destroys the cover of veO'etation and makes the areas 
subject to soil blowing. ('Capability unit VIe-3; Deep 
Sandy range site) 

Owens Series 
The Owens series consists of calcareous clay soils that 

are shallow and underlain by shale beds. These are gently 
sloping to steep, stony soils on hillsides. They are most 
common on south-facing slopes. 

Ina representative profile, the 6 inch surface layer is 
light olive-brown calcareous clay that has numerous stone
sized fragments of sandstone on the surface (fig. 13). 
Below the surface layer, to a depth of 16 inches, is an 
olive-brown calcareous clay thaJt rests on olive shaly clay. 

Owens soils are used for native grass pastures. These 
soils have very slow permerubility, rapid runoff, and a 
low available water capacity. 

Representative profile of Owens stony clay, 3 to 20 
percent slopes, in a pasture 30 feet north of a private 
road, from a point 0.15 mile west of .the intersection of 
the private road and a county road. This intersection is 
6.1 miles south on the county road from U.S. Highway 
80 in Thurber, Tex. 

A1-0 to 6 inches, light olive-brown (2.5Y 5/ 3) clay, olive 
brown (2.5Y 4/3) when moist; weak, fine and me
dium, blocky structure; very hard when dry, very 
firm when moist; crusts on drying; numerous small 
fragments of sandstone and limestone on the sur
face; calcareous; moderately alkaline; gradual, 
smooth boundary. 

Bca-6 to 16 inches, olive-brown (2.5Y 4/4) clay, olive brown 
(2.5Y 4/ 4) when mOist; moderate, medium, blocky 
structure; extremely hard when dry, very firm whf'n 
moist; calcareous; moderately alkaline; gradual, 
smooth boundary. 

0--16 to 28 inches, olive (5Y 5/4) s·haly olay, olive (5Y 4/4) 
when moist; structureless; massive; extremely hard 
when dry, extremely firm when mOist; few soft 
masses of calcium carbonate; calcareous; moderately 
alkaline. 

The A horizon ranges from 4 to 10 inches in thickness. 
Color ranges from olive gray to light yellowish brown and 
red in hue of 2.5YR to 5Y, value of 4 to 6, and chroma of 
2 to 4. Structure ranges from weak platy in the top one inch 
to strong, fine, irregular blocky and granular. The B horizon 
is 4 to 14 inches thick, has the same color ranges as the A 
horizon and, in some places, has mottling of light olive brown 
or yellowish brown. The C horizon is olive-gray and 
yellowish-brown alkaline clay shale that contains numerous 
calcium carbonate concretions. 

Owens stony clay, 3 to 20 percent slopes (OwE). This 
is a shallow, gently sloping to steep, shaly clay soil. The 
soil occupies stony, eroded, shaly hills. Slopes are gen
erally 8 to 20 perceDJt, but there are some short steep 
slopes of up to 45 percent. The surface is partially 
covered by numerous sandstone f.ragments ranging from 
6 to 18 inches in diameter. This soil formed over olive, 
alkaline, Pennsylvanian shales. 

This mapping unit is composed of 85 percent Owens 
stony clay, 3 to 20 percent slopes, and 15 percent inclu
sions of other soils. These inclusions are commonly very 

, . . , 
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Figure 13.-Profile of Owens stony clay. 

se\'erely eroded areas of Owens soils and Truce stony 
fine sandy loams, 5 to 40 percent. slopes. Eroded areas 
are evident, and the surface horizon is missing where 
erosion has been seYere. Also included are areas that have 
a sandy overwash from slopes above. 

This Owens stony clay, 3 to 20 percent slopes, is used 
for range. (Capability unit VIIe- 2; Shaly Hills range 
site) 

Patilo Series 
The Patilo series consists of deep, loose, sandy soils on 

undulating uplands. These Patilo soils are a major com
ponent of the Nimrod-Arenosa-Patilo fine sands mapping 
units. 

In a representative profile, the 4 inch surface layer is 
neutral, loose, light brownish-gray fine sand. The subsur
face layer, to a depth of about 50 inches, is white, loose, 
slightly acid fine sand (fig. 14). The sandy clay loam 
lower layer is strongly acid and is mottled in brownish 
yellow and red. 

Most areas of the Pwtilo soils are in wooded native 
grass pastures. These soils are moderately slowly perme
able, and their available water capacity is low. 

Representative profile of Patilo fine sand, in an area 
of Nimrod-Arenosa-Patilo fine sands, in woods 40 yards 
northwest of a private road, from a point on the road 0.5 
mile northeast of the intersection of the private road and 
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Figure U.-Profile of Patilo fine sand. 

a cOlmty road. This intersection is 1.1 miles southeast of 
Pilot Knob Church, which is about 7.5 miles northeast of 
Stephenville, Tex., by U.S. Highway 377 and a county 
road. 

AI-O to 4 inches, light brownish-gray (IOYR 6 /2) fine sand, 
dark grayish brown (IOYR 4/ 2) when moist; struc
tureless; single grain; loose when dry or moist; 
neutral; clear, smooth boundary. 

A2 1 to 50 inches, white (IOYR 8/ 2) fine sand, light gray 
(IOYR 7/ 2) when moist; structureless; single grain; 
loose when dry or moist, slightly acid; clear, wa yy 
boundary. 

B2lt-50 to 70 inches, light-gray (IOYR 711) sandy clay 
loam, light gray (IOYR 6/ 1) when moist; many, 
mediulll, prominent, red (2.5YR 4/ 6) mottles and 
few, fine, distinct, brownish-yellow (IOYR 616) mot
tIes; weak, coarse, blocky structure; ver,l" hard when 
dry, very firm when Illoist; distinct clay films on 
ped faces; strongly acid; gradual, smooth boundary. 

B3t-70 to H inches, \\'hite (IOYR 8 / 1) sandy clay loam, 
light gray (IOYR 7 / 1) when moist; many, medium, 
prominent, red (2.5YR 5/8) mottles and very few, 
fine, brownish-yellow (IOYR 616) mottles; weak. 
coarse, blocky strtl(:ture; hard when dry, firm when 
mOist; strongly acid. 

The A horizon ranges from 40 to 72 inches in thickness. 
The color of the Al horizon ranges from very pale brown to 
dark grayish brown in hue of IOYR, value of 4 to 8, and 
chroma of 2 to 4. The A2 horizon is 1 to 3 units of ,alue 
lighter in color, and reaction ranges from medium acid to 
neutral. The Bt horizons are mottled in shades of red, yellow, 
and gray, are strongly acid to medium acid, and are weak to 
moderate blocky in structure. 

Purves Series 
The Purves series consists of calcareous clayey soils 

that are shallow over limestone (fig. 15). These soils 
occupy gently sloping smooth areas and gently sloping to 
sloping benched areas. 

In a representative profile, the surface layer is a very 
dark grayish-brown, calcareous, firm clay about 8 inches 
thick. Below the surface layer, to a depth of 14 inches, 
is a brown, calcareous, firm clay. Below a depth of 14 
inches is fractured limestone bedrock. 

Most Purves soils are used for native grass pastures. A 
few areas are cultivated. These soils are well drained, 
are moderately permeable, and have a low available water 
capacity. 

Representative profile of Purves clay, 1 to 3 percent 
slopes, in a pasture 120 feet northwest of a private lane, 
from a point 0.27 mile northeast of its intersection with 
Farm Road 219. This intersection is 0.5 mile southeast of 
the center of Purves, Tex. 

A11-O to 8 inches, very dark grayish-brown (IOYR 3 / 2) 
clay, very dark brown (IOYR 2 / 2) when mOist; 

Figure I5.-Profile of Purves clay. 
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strong, T'ery fine, sub angular blocky and granular 
structure; very hard when dry, firm when moist; 
calcareous; moderately alkaline; gradual, smooth 
boundary. 

Al2-8 to 12 inches, brown (10YR 4/3) clay, dark brown 
(10YR 3/3) when moist; strong, very fine, subangu
lar blocky and granular structure; hard when dry, 
firm when mOist; calcareous; moderately alkaline; 
clear, smooth boundary. 

A13-12 to 14 inches, brown (10YR 5/3) clay, dark brown 
(10YR 3/3) when moist; strong, fine, granular struc
ture; hard when dry, firm when moist; 70 percent 
limestone fragments from 1 to 6 inches in diameter; 
calcareous; moderately alkaline; abrupt, smooth 
boundary. 

R-14 inches, indurated limestone that has a few fractures. 
The A horizons range from 6 to 20 inches in thickness. 

Gravelly, cobbly, and stony phases occur, but the horizons do 
not exceed 35 percent gravel, cobbles, or stones. The color 
of the All and A12 horizons is very dark grayish brown to 
brown in hue of 10YR to 7.5YR, (10YR dominantly), value 
of 2.5 to 5, and chroma of 2 or 3. 

Purves clay, 1 to 3 percent slopes (PcB). This gently 
sloping soil is shallow and underlain by hard limestone. 
Soil areas mainly are 10 to 40 acres in size, but some 
areas are in excess of 100 acres in size. 

This soil has the profile described as representative 
for the Purves series. 

Included in mapped areas of this soil are small areas 
of Bolar clay loam, Denton silty clay, and Dugout soils. 
Also included are small areas that have weakly cemented 
limestone underlying layers. These inclusions are less 
than 5 acres in size and make up less than 15 percent of 
any mapped area of this soil. 

About half of the acreage of this Purves clay, 1 to 3 
percent slopes, is in native ra.nge; the other half is culti
vated. (Capability unit IIIe-5; Ro]]]ng Prairie range 
site) 

Purves clay, 3 to 5 percent slopes (Pee). This gently 
sloping soil is in areas 10 to 50 acres in size. 

The dark grayish-brown to very dark grayish-brown, 
calcareous clay surface layer is about 16 inches thick 
and rests abruptly on hard white limestone. 

Included in mapped areas of this soil are small areas 
of Bolar clay loam, Denton silty clay, and Dugout soils. 
Also included are small areas that have weakly cemented 
limestone underlying layers. These inclusions are less 
than 5 acres in size and make up less than 15 percent 
of any mapped area of this soil. . . 

Most of this Purves clay, 3 to 5 percent slopes, IS m 
native grass. A few areas are cultivated. (Capability unit 
IVe-2; Rolling Prairie range site) 

Purves-Dugout complex (Pd). This mapping un~t con
sists of shallow, stony and gravelly, gently slopmg to 
sloping soils. Slopes are dommantly 1 to 8 percent but 
some short slopes that are 8 to 20 percent are included. 
These soils formed over interbedded limestone and marl. 
They are in long narrow bands 15 to 100 feet wide in 
an intricate pattern. The areas of this unit have a gently 
rolling to distinct benched, or s~airstep, .appear!1nce. . 

A representative area of this mappmg umt contams 
about 31 percent Purves stony clay; 25 percent Dugout 
QTavelly clay loam; 22 percent Maloterre soils; and 16 
percent inclusions of other soils. Inclusions are mainly 
Bolar stony clay loam, Brackett gravelly clay loam, and 
other unclassified soils. Also included is a soil like Purves, 

except it contains more than 35 percent limestone frag
ments in the profile. About 40 percent of the mapped 
areas includes soils that have a 5 percent surface cover of 
limestone fragments that range in size from 4 to 24 
inches. The rest of the areas have a 5 to 60 percent cover 
of gravel fragments. 

The Purves soil is very dark grayish-brown calcareous 
clay about 14 inches thick lmderlam by hard l~estone. 
The Dugout soil in this unit has the profile descrIbed as 
representative for the Dugout series. Maloterre soils have 
a grayish-brown calcareous clay loam surface layer about 8 
inches thick over hard limestone. 

The areas of this mapping unit are used for native 
range. (Capability unit VIs-1; Rolling Prairie range 
site) 

Sandy Alluvial Land 
Sandy alluvial land (So) consists of mixed, stratified, 

sa.ndy soil material of the bottom lands. It occurs along 
small streams that do not have well defined channels. 

The texture of the surface layer is not consistent. It 
ranges from sand to clay. Below the surface .layer, the 
soil is sandy in most places and has underlymg layers 
of sandy clay loam and clay. Reaction is neutral to 
calcareous. 

Areas of this mapping unit are used for pasture. They 
are subject to frequent damaging overflow and have a 
water table 1 to 3 feet below the surface. (Capability 
unit Vw-1; Bottomland range site) 

Selden Series 
The Selden series consists of deep, sandy, gently slop

ing soils on uplands. These soils have sandy clay loam 
lower layers. 

In a representative profile, the s~rface la~er is slightly 
acid, pale-brown fine sand about 6 mches thICk. The next 
layer, to a depth of 10 inches, is a very pale brown fine 
sand. The brownish-yellow to light-gray sandy clay loam 
lower layers are mottled in shades of brown, yellow, gray, 
and red. They are acid and extend to a depth of more 
than 60 inches. 

Many areas of Selden. soils are cultivated; other ~reas 
are in pasture. These SOlIs are moderately well dramed, 
are moderately slowly permeable, and have a high avail
able water capacity. 

Representative profile of Selden fine sand, 1 to 5 per
cent slopes, in a field 150 feet north of Fa:m Roa~ 2303, 
from a point 3.6 miles northw~t of the mters.ectI<,>n of 
Farm Road 2303 and Texas HIghway 108, whICh IS 1A 
miles northwest of the Erath County courthouse in Ste
phenville, Tex. 
A~ to 6 inches, pale-brown (10YR 6/3) fine sand, brown 

(10YR 5/3) when moist; structureless; single grain; 
loose when dry, very friable when moist; slightly 
acid; clear, smooth boundary. 

A2 6 to 10 inches, very pale brown (10YR 8/3) fine sand, 
pa·le brown (lOYR 6/3) when moist; structureless; 
single grain; loose when dry or moist; slightly acid; 
clear, wavy boundary. 

B2lt-10 to 24 inches, brownish-yellow (10YR 6/6) sandy 
clay loam, yellowish brown (10YR 5/6) when moist; 
many, fine to medium, prominent, light brownish
gray and red mottles; weak, fine, subangular blocky 

• 
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structure; very hard, when dry, firm when mOist; 
continuous clay films; medium acid; gradual, wavy 
boundary. 

B22t-24 to 36 inches, coarsely mottled yellow (10YR 7/6), 
light gray (10YR 7/1), and red (2.5YR 5/8) sandy 
clay loam; weak. medium, blocky structure; very 
hard when dry, firm when moist; patchy clay films; 
medinm acid; gradual, wavy boundary. 

B23t 36 to 48 inches, light-gray (10YR 711) sandy clay 
loam, gray (10YR 6/1) when moist; common, me
dium, prominent, yellow and red mottles; weak, 
medium, blocky structure; very hard when dry, firm 
when moist; medium acid; gradual, wavy boundary. 

B3t 18 to 62 inches, light-gray (10YR 711) sandy clay loam, 
gray (10YR 6/1) when moist; common, medium, 
distinct, yellow mottles and a few, fine, prominent, 
red mottles; weak, medium, blocky structure; very 
hard when dry, firm when moist; medium acid. 

The A horizons range from 4 to 20 inches in thickness and 
from fine sand to loamy sand in texture. The Al horizon 
ranges from very pale brown to dark grayish brown in color. 
The A2 horizon is 1 to 3 units of value lighter in color, and 
reaction ranges from medium acid to neutral. The Bt hori
zons extend more than 60 inches below the surface. They are 
mottled throughout with mottles of chroma 2 or less in 
red, yellow, gray. and brown. Structure is weak blocky to 
subangular blocky, and reaction is slightly acid to strongly 
acid. 

Selden fine sand, 1 to 5 percent slopes (SdC). This 
soil is in irregular areas that have mixed concave and 
con vex surfaces. 

This soil has the profile described as representative 
for the Selden series. 

Included in mapped areas of this soil are small areas 
of Nimrod fine sand, 0 to 5 percent slopes; Windthorst 
loamy very fine sand, 1 to 5 percent slopes; and Selden 
soils that are moderately eroded. These inclusions make 
up less than 15 percent of any mapped area of this soil. 

Most of this Selden fine sand, 1 to 5 percent slopes, 
is cultivated. (Capability unit IIIe-3; Sandy range site) 

Selden soils, 1 to 5 percent slopes, eroded (SeC2).
These eroded gently sloping soils are in small, irregular, 
convex areas on uplands. Part of the original surface 
layer has been removed by erosion, and the present sur
face layer is a mixture of the surface layer and under
lying layers. In shallow gullies and on low knolls, the 
lower layers are exposed. In some places, soil material 
has drifted from eroded areas and formed fence row 
dunes. 

The texture of the surface layer ranges from fine sand 
to loamy sand. Most surface layers have about 4 inches 
of fine sand. 

Included with these soils in mapping are small areas 
of Windthorst, Selden, and Chaney soils. These inclu
sions account for less than 10 percent of any area of the 
soils. 

These Selden soils, 1 to 5 percent slopes, eroded, are 
best suited to grass, but crops are grown. Some fields 
have been reseeded to native grasses. (Capability unit 
IVe-5; Sandy range site) 

Somervell Series 
The Somervell series consists of moderately deep, 

very gravelly, loamy soils. These are strongly sloping to 
steep soils on hillsides. 

In a representative profile, the very dark grayish
brown, calcareous very vravelly clay loam surface layer 
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is about 16 inches thick. Below the surface layer, to a 
depth of about 32 inches, is light brownish-gray, calcar
eous very gravelly clay loam that rests abruptly on hard 
limestone. 

These soils are used for native grass pasture. The soils 
are well drained, and permeability is moderate. The avail
able water capacity is low. 

Representative profile of Somervell very gravelly clay 
loam, in an area of Somervell-Maloterre complex, in a 
pasture on the side of a gravelly hill above a mott of 
Spanish Oak, 160 yards east of a county road, from a 
point 1.3 miles southeast of the intersection of the county 
road and Texas Highway 220. This intersection is 4.9 
miles southwest of the junction of Texas Highway 220 
and U.S. Highway 67; this junction is 18.4 miles south
east of the Erath County courthouse in Stephenville, Tex. 

Al--O to 16 inches, very dark grayish-brown (10YR 3/2) 
very gravelly clay loam, very dark brown (10YR 
2/2) when moist; strong, very fine, granular struc
ture; hard when dry, friable when moist; 55 percent 
gravel- and cobble-sized limestone fragments; cal
careous ; moderately alkaline; gradual, smooth 
boundary. 

B2-16 to 32 inches, light brownish-gray (10YR 6/2) very 
gravelly clay loam, dark grayish brown (10YR 4/2) 
when moist; strong, very fine, granular structure; 
hard when dry, friable when moist; 80 percent 
gravel-sized limestone fragments; calcareous; mod
erately alkaline; abrupt, wavy boundary. 

R 32 to 36 inches, strongly cemented limestone bedrock; 
top 4 inches soft enough to cut with auger. 

The texture of the A and B horizons ranges from loam to 
clay loam, and the clay content is 20 to 35 percent. The color 
of the A horizon ranges from grayish brown to dark brown 
in hue of 10YR, value of 3 to 5.4, and chroma of 1.5 to 3. 
From 35 to 85 percent of both the A and B horizons is made 
up of gravel-, cobble-, and stone-sized limestone fragments. 
The B2 horizon is very pale brown to grayish brown in hue 
of 10YR, value of 5 to 7, and chroma of 1.5 to 3. The under
lying limestone is weakly to strongly cemented. 

Somervell-Maloterre complex (Sm). This mapping 
unit consists of moderately deep to very shallow very 
gravelly soils on long, narrow limestone bilIsides. Slopes 
range from 8 to 40 percent. The areas are 200 to 600 feet 
wide and are several miles long. The soils are in a mixed 
pattern that makes separation impractical. 

A representative area of this mapping unit contains 
about 30 percent Somervell very gravelly clay loam; 25 
percent Maloterre soils; 15 percent Dugout gravelly clay 
loam; 15 percent rock outcrop and unclassified soils; and 
15 percent inclusions of other named soils. Limestone 
fragments, on the surface and through the profile, make 
up 30 to 90 percent of these soils. The limestone frag
ments range from 14 inch to 20 inches in size, but are 
dominantly 14 inch to 8 inches in size. 

Somervell soil is very gravelly calcareous clay loam 
that is 35 to 80 percent limestone fragments. The under
lying layer of hard limestone is at a depth of about 32 
inches. 

Maloterre soil is calcareous clay loam about 8 inches 
thick underlain by hard limestone. 

Dugout soil has a light brownish-gray calcareous grav
elly clay loam surface layer about 7 inches thick. The 
lower layers are very pale brown clay loams that rest 
abruptly on hard limestone at a depth of about 18 inches. 

The limestone rock outcrops are confined mostly to the 
higher part of each mapped area. Inclusions are mainly 
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areas of Brackett gravelly clay loam and Lewisville clay 
loam. Brackett soils generally are on south-facing slopes. 
Lewisville soils lie along foot slopes. 

The areas of this mapping unit are in native range. 
They are too steep and gravelly for cultivation. (Capa
bility unit VIIs-1; Rolling Prairie range site) 

Thurber Sel'ies 
The Thurber series consists of moderately deep to deep 

loamy soils (fig. 16). These nearly level to gently sloping 
soils lie in valleys. 

In a representative profile, the 8 inch surface layer 
is dark grayish-brown mildly alkaline clay loam. The 
next layer is brown, very firm, alkaline clay. Below a 
depth of 20 inches is brown to yellowish-brown calcar
eous clay. 

Most of the acreage of these soils is used for native 
grass pasture. A few areas are cultivated. These soils 
are moderately well drained, are very slowly permen,ble, 
and have a high available water capacity. 

Representative profile of Thurber clay loam, in an 
area of Thurber and Waurika soils, in a pasture 75 yard 
west of Texas Highway 108, from a point 18.5 miles 
north-northwest of the Erath County courthouse in Ste
phenville, Tex., and 1 mile north of the Ex-Ray Gas 
Plant. 

AI-O to 8 inches, dark grayish-brown (lOYR 4/ 2) clay loam, 
very dark grayish brown (10YR 3/ 2) when moist; 
moderate, medium to thick, platy structure in upper 
2 inches and massive structure below a depth of 2 
inches; very hard when dry, very firm when moist ; 
mildly alkaline; abrupt, smooth boundary. 

B2lt-8 to 20 inches, brown (10YR 4/3) clay, dark brown 
(lOYR 3/ 3) when moist; strong, fine, blocky struc· 
ture; very hard when dry, very firm when mois t · 
continuous clay films; mildly alkaline ; clear, wa, y 
boundary. 

B22t-20 to 38 inches, brown (10YR 4/ 3) clay, dark brown 
(10YR 3/3) when moist; strong, fine, blocky struc
ture; very hard when dry, very firm when moist; 
few, very fine, soft and hard calcium carbonate con
cretions ; calcareous; moderately alkaline; gradual, 
wavy boundary. 

Olca-38 to 48 inches, brown (10YR 5/3) clay, brown (10rR 
4/3) when moist; moderate, fine, blocky structure : 
hard when dry, friable when moist; common threads, 
films, and soft concretions of calcium carbonate; 
calcareous; moderately alkaline; gradual, wavy 
boundary. 

02 48 to 62 inches, yellowish-brown (10YR 5/4) clay, dark 
yellowish ,brown (10YR 4/4) when mOist; weak sub
angular blocky structure; hard when dry, friable 
when moist; calcareous; moderately alkaline. 

The A horizon ranges from clay loam to silt loam in tex
ture and from slightly acid to mildly alkaline in reaction. 
Oolor ranges from grayish brown to dark brown in hue of 
10YR or 2.5Y, value of 3 to 5, and chroma of 1.5 to 4. The 
surface of the A horizon is massive and hard to very hard 
when dry. The B2t horizon is a blocky compact clay that is 
40 to 60 percent clay. It is neutral in the upper part to mod
erately alkaline in the lower part; is brown to very dark 
brown in hue of 10YR or 2.5Y, value of 2 to 5, and chroma 
of 1.5 to 4; and has moderate, fine, blocky structure to strong, 
medium, blocky structure. The 0 horizon is brownish alka
line clay to olive-gray shaly clay. 

Thurber and Waurika soils (Tk). This rp.apping unit 
consists of moderately deep to deep, loamy, very slowly 
penneable soils. These nearly level to gently sloping soils 
are in valleys. 

o 

Figure 16.-Profil e of Thurber clay loam. 

Areas of this mapping unit are composed of Thurb<,l' 
clay loam, 0 to 3 percent slopes, and l iVaurika fine sandy 
loam, 0 to 3 percent slopes. A mapped area may consi ~t 
of one component alone or any combination of the COIll 

ponents. About 60 percent of. the areas are Thurber cl ny 
loam. 

The Thurber component of this unit has ' the profi Ie 
described as representative for the Thurber series. 

The Waurika soil has a grayish-brown, slightly acid 
fine sandy loam surface layer about 7 inches thick. The 
next layer is gray, neutral fine sandy loam about 4 inch lS 

thick. The next lower layer, to a depth of 34 inches, is 
very dark gray clay. Beneath this layer, to a depth 'l1 
50 mches, is dark-gray clay. Below a depth of 50 inches 
is gray calcareous clay loam. 
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Included in this mapping. unit are small areas of 
Owens stony clay, 3 to 20 percent slopes, and Truce fine 
sandy loam, 1 to 5 percent slopes. 

Some of the nearly level to gently sloping areas of this 
mapping unit have been cultivated. Most fields are now 
reseeded to grass. (Capability unit IIIe-6; Tightland 
range site) 

Trinity Series 
The Trinity series consists of deep clayey soils. These 

nearly level soils lie in bands along the flood plains of 
major streams. 

In a representative profile, the soil is dark-gray, cal
careous, very firm clay about 52 inches thick. Below a 
depth of 52 inches is grayish-brown very firm clay. 

Most of these soils are cultiyated. Some areas are in 
native grass and pecan trees. These soils flood occasion
ally. They are moderately well drained to somewhat 
poorly drained, and their permeability is slow to very 
slow. Their a\'ailable water capacity is high. 

Representative profile of Trinity clay, occasionally 
flooded, in a field 0.5 mile southwest of the Barton Creek 
bridge, which is 1 mile souch on a county road from 
U.S. Highway 80 and 1 mile east of the intersection of 
U.S. Highway 80 and Texas Higlnmy 108. This inter
section is approximately 23 Hules north-northwest of Ste
phenville, Tex. 

Arr--O to 6 inches. dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) when mOist; moderate, very fine 
and fine, subangular blocky and granular structure; 
very hard when dry. very firm when moist; calcar
eous; moderately alkaline; clear. smooth boundary. 

A12-6 to 26 inches. dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) when moist; moderate, fine and 
medium, blocky structure; very hard when dry. very 
firm when moist; calcareous; moderately alkaline; 
gradual. wa yy boundary. 

A13-26 to 52 inches, dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) when moist; moderate, fine and 
medium, subangular blocky structure; very hard 
when dry, very firm when moist; few fine calciulll 
carbonate concretions; calcareous; moderately allm
line; gradual, wavy boundary. 

C-52 to 60 inches. grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) when moist; very hard 
when dry. very firm when mOist; threads and films 
of calcium carbonate. 

The A horizon has gradual to diffuse boundaries· and 
ranges in color from dark gray to very dark grayish brown 
in hue of 10YR. value of 3 or 4. and chroma of 1 to 1.5. The 
C horizon is gray to dark grayish-brown calcareous clay. In 
some areas the uiLderlying layer, below a depth of 40 inches, 
is pale brown and has some stratification. 

Trinity clay, occasionally flooded (Tn). This nearly 
level soil occupies bands along the flood plains of creeks. 
These areas are 10 to 100 acres in size, have slopes of 
o to 1 percent, and flood occasionally. 

Most areas of this soil are cultivated. Some areas are 
in native grass and pecan trees. (Capability unit IIs-1; 
Bottomland range site) 

Truce Series 
The Truce series consists of moderately deep, loamy, 

gently sloping to stoop soils on uplands. . 

In a representative profile, the Truce soils have a 
brown, slightly acid fine sandy loam surface layer about 
3 inches thick. The subsurface layer is pale-brown fine 
sandy loam about 5 inches thick. The next layers, to a 
depth of about 30 inches, are brown to reddish-brown, 
alkaline, very firm, blocky clay. The underlying mate
rial, below a depth of 30 inches, is calcareous shaly clay 
that grades to shale at a depth of about 40 inches. 

Most of these soils are used for native grass pasture. 
A few areas are cultivated. The permeability of these soils 
is slow, and the available water capacity is moderate. 

Representative profile of Truce fine sandy loam, 1 to 
5 percent slopes, in a wooded pasture 75 feet east of Texas 
Highway 108, from a point 0.95 mile south of the junc
tion of Texas Highway 108 and U.S. Higlnvay 80. The 
point on Texas Highway 108 is about 22 miles north
northwest of Stephenville, Tex. 

A1-0 to 3 inches, brown (10YR 4/3) fine sandy loam, dark 
brown (10YR 3/3) when moist; weak, fine, sub
angular blocky structure; slightly hard when dry, 
friable when moist; slightly acid; abrupt, smooth 
boundary. 

A2-3 to 8 inches, pale-brown (10YR 6/3) fine sandy loam, 
brown (10YR 4/3) when moist; weak, fine. sub
angular blocl,:y structure; slightly hard when dry. 
friable when moist; slightly acid; abrupt, wavy 
boundary. 

B2lt-8 to 22 inches, reddish-brown (5YR 4/4) clay. dark 
reddish brown (5YR 3/4) when moist; moderate, 
fine and medium, blocky structure; extremely hard. 
when dry, very firm when mOist; distinct clay films; 
mildly alkaline; gradual, wavy boundary. 

B22t-22 to 30 inches, brown (7.5YR 5/4) clay, brown 
(7.5YR 4/4) when moist; few, fine, distinct, 
yellowish-brown mottles; moderate, fine and medium. 
blocky structure; extremely hard when dry, very 
firm when moist; distinct clay films; mildly alka
line; gradual, wavy boundary. 

B3-30 to 40 inches, light yellowish-brown (lOYR 6/4) shaly 
clay, yellowish brown (10YR 5/4) when moist: 
weak, medium, blocky structure; extremely hard 
when dry. very firm when mOist; calcareous; mod
erately alkaline; clear, "'avy boundary. 

R 40 to 60 inches, pale-oliye (5Y 6/3) fissile shale, olive 
(5Y 5/3) when moist; moderately alkaline. 

The Al horizon ranges from 2 to 6 inches in thickness. 
Fine sandy loam is the principal texture, but areas of stony 
fine sandy loam occur. Color ranges from brown to yellowish 
brown in hue of 10YR or 7.5YR, value of 4 or 5, and chroma 
of 2 to 4. The A2 horizon is absent in some places but is 
prominent in most profiles. It is 0 to7 inches thick and light 
yellowish brown to grayish brown in hue of 10YR or 7.5YR. 
value of 5 to 6, and chroma of 2 to 4. Reaction ranges from 
slightly acid to neutral. 

The B2t horizon ranges from 14 to 36 inches in thickness. 
Clay content ranges from 40 to 60 percent. The upper B2t 
horizon is unmottled and ranges from dark reddish brown 
to yellowish red in hue of 5YR or 7.5YR, value of 3 to 6, and 
chroma of 4 to 6. The lower B2t horizon is reddish brown to 
brownish yellow in hue of 10YR to 5YR, value of 3 to 6, and 
chroma of 4 to 6. Most profiles are mottled in shades of vel-• 
low ish brown to olive brown. The reaction of the B2t horizon 
ranges from neutral in the upper part to moderately alkaline 
in the lower part. 

The B3 horizon ranges from 4 to 20 inches in thickness 
and from sandy clay to shaly clay in texture. Color is light 
yellowish brown to olive brown in hue of 10YR or 2.5Y, value 
of 4 to 6, and a chroma of 4. This horizon has olive mottles 
in some profiles. Thickness of the solum is 20 to 48 inches 
and depth to shale is 30 to 60 inches.. ' 

Truce fine sandy loam, 1 to 5 percent slopes (TrC).
This gently sloping soil formed mainly in alka.line clays 
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and shales. Mapped areas of this soil are composed of 
about 75 percent Truce fine sandy loam, 1 to 5 percent 
slopes; 10 percent Truce stony fine sandy loam, 1 to 5 
percent slopes; and 15 percent inclusions of other soils. 
Slopes are dominantly 1 to 3 percent but range from 1 
to 5 percent. The stony Truce soils occupy intermingled 
knolls and ridges. . 

This soil has the profile described as representatIve 
for the Truce series. 

Included with this soil in mapping are small areas 
of Bonti, Exray, and Owens soils. These inclusions make 
up less than 15 percent of any mapped area of this soil. 

Most areas of this Truce fine sandy loam, 1 to 5 per
cent slopes, are in native range. A few areas were culti
vated at one time. Many of these old fields have now 
been reseeded to grass. (Capability unit IIIe-6; Sandy 
Loam range site) 

Truce stony fine sandy loam, 5 to 40 percent slopes 
(TuF). This moderately deep, stony, sloping to. steep soil 
occupies rough hills or ridges. It formed in aCld to alka
line clay and shale. Slopes mainly are 5 to 20 percent, 
but short steep slopes up to 40 percent are common. 
Stones cover 10 to 45 percent of the surface; these sand
stone fragments are 1 inch to 5 feet in diameter. 

The surface layer is a brown slightly acid stony 
fine sandy loam about 4 inches thick. The next layer is 
reddish-brown, neutral to mildly alkaline, very firm, 
blocky clay. Below a depth of 36 inches is olive-brown, 
calcareous clav shale. 

Included with mapped areas of this soil are small 
areas of Owens stony clay, 3 to 20 percent .slopes, and 
Bonti-Exray stony fine sandy loams. These SOlIs make up 
less than 15 percent of any mapped area. 

This Truce stony fine sandy loam, 5 to 40 percent slopes, 
is used for range .. It is too steep and. s~ny for cul~i~a
tion and is best SUIted to range and WIldlIfe. (CapabIlIty 
unit \7Ie-5; Sandstone Hills range site) 

Vashti Series 
The Vashti series consists of moderately deep, gently 

sloping to sloping, sandy soils on uplands. 
In a representative profile, the 14 inch surface layer is 

grayish-brown to light-brown, slightly acid loamy fine 
sand. The next layers, to a depth of about 40 inches, are 
yellowish-brown to yellow, medium acid sandy clay 
loam that is mottled in shades of red and gray. The 
underlying material, below a depth of 40 inches, IS hard 
brown sandstone. 

Most areas of these soils are in native grass pasture. 
These soils are moderately well drained, are moderately 
permeable, and have a moderate available water capacity. 

Representative profile of Vashti loamy fine sand, 1 to 
3 percent slopes, in woods 120 feet west of a county road 
and 0.55 mile south of the intersection of two county 
roads at the Russel Chapel Cemetery. This intersection 
is approximately 18 miles northwest of Stephenville, Tex., 
by Texas Highway 108, Farm Road 1715, and the cOlmty 
road. 

Ai 0 to 3 inches, grayish-brown (10YR 5/2) loamy fine 
sand, very dark grayish brown (10YR 3/2) when 
moist; weak granular structure; soft when dry, very 
friable when moist; slightly acid; clear, smooth 
boundary. 

A2-3 to 14 inches, light-brown (7.5YR 6/4) loamy fine sand, 
brown (7.5YR 5/4) when moist; structureless; sin
gle grain; soft when dry, very friable when moist; 
slightly acid; abrupt, smooth boundary. 

B21t-14 to 26 inches, yellowish-brown (10YR 5/6) sandy 
clay loam, dark yellowish brown (10YR 4/6) when 
moist; few, fine, distinct, gray mottles and many, 
medium, distinct, red mottles; moderate, fine, sub
angular blocky structure; very hard when dry, firm 
when moist; continuous clay films; medium acid; 
gradual, smooth boundary. 

B22t-26 to 40 inches, yellow (10YR 7/6) sandy clay loam, 
yellowish brown (10YR 5/6) when moist; common, 
medium, distinct, light-gray mottles that increase in 
abundance with depth; weak, fine, subangular blocky 
structure; patchy clay films; hard when dry, firm 
when moist; medium acid; abrupt, smooth boundary. 

R 40 to 42 inches, strongly cemented brown sandstone. 
The A horizon ranges from 8 to 16 inches in thickness and 

from neutral to slightly acid in reaction. Stony phases are 
common. The color of the Ai horizon ranges from dark gray
ish brown to brown in hue of 7.5YR to 10YR, value of 3 or 4, 
and chroma of 2 to 4. The A2 horizon is very pale brown to 
brownish yellow in hue of 10YR, value of 6 or 7, and chroma 
of3 to 6. 

The B2t horizons range from 12 to 34 inches in thicknes~ 
and from neutral to medium acid in reaction. Structure is 
moderate, fine to medium, subangular blocky. Color ranges 
from brown to yellow in hue of 10YR to 7.5YR, value of 
4 to 7, and chroma of 4 to 8. These hOrizons have common to 
many yellowish-red, light brownish-gray, dark yellowish
brown, and light-gray mottles. The B21t horizon ranges from 
sandy clay loam to clay loam in texture. Indurated, or ce
mented, sandstone occurs 20 to 50 inches below the surface. 

Vashti loamy fine sand, 1 to 3 percent slopes (VaB).
This sandy soil occupies gently sloping, irregular, COD
vex areas on uplands. Indurated sandstone underlies th,~ 
soil at a depth of 20 to 50 inches and outcrops on the SUI'

face in some areas. After periods of heavy rainfall, water 
collects and stands on top of this underlying rock layer. 
This causes a periodic high, perched water table. 

This soil has the profile described as representative for 
the Vashti series. 

Included in mapped areas of this soil are small areas 
of Vashti stony loamy fine sand and Bonti stony fin) 
sandy loam. Also included are small areas of an unclassi
fied soil like this Vashti soil, except it is underlain by 
sandstone at depths of less than 20 inches. These inclu
sions make up less than 15 percent of any mapped area 
of this soil. 

A few small fields of this Vashti loamy fine sand, 1 to 
3 percent slopes, are cultivated. Some areas are in paf~
ture. (Capability unit IIIe-3; Sandy range site) 

Vashti stony loamy fine sand (Vh). This sandy, gently 
sloping to sloping, stony soil occupies irregular areas 
on upland ridges. Slopes range from 1 to 8 percent but 
are dominantly 1 to 5 percent. 

The surface layer is grayish-brown to very pale brown, 
neutral stony loamy fine sand about 14 inches thick. The 
next layers are brownish-yellow to yellow, medium acid 
sandy clay loam that are mottled in red and gray. Be
Iowa depth of 40 inches, the underlying material is hard 
sandstone. 

This soil contains some sandstone rock outcrops an d 
loose sandstone on and in the surface layer. These stones 
are usually low-lying stones that just protrude through 
the surface. This soil is 20 to 50 inches deep over hard 
sandstone bedrock. 

I I 
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Included with mapped areas of this soil are small areas 

of Vashti loamy fine sand, 1 to 3 percent slopes. Also 
included are small areas of an unclassified soil like this 
Vashti soil, except it is underlain by sandstone at depths 
of less than 20 inches. These inclusions make up less than 
15 percent of any mapped area of this soil. 

Most of this Vashti stony loamy fine sand is in "'ooded 
range. A few areas have been cleared and are now in 
native grass. This soil is too stony for cultivation and 
is best suited to range. (Capability unit VIe-4; Sandy 
range site) 

Venus Series 
The Venus series consists of deep loamy soils (fig. 17). 

These soils are nearly level to gently sloping and occupy 
stream terraces. 

The 14 inch thick surface layer is dark grayish-brown, 
granular, calcareous loam. The next layers, to a depth 
of about 50 inches, are grayish-brown to very pale brown 
calcareous loam. Below a depth of 50 inches is very pale 
brown calcareous fine sandy loam. 

Most areas of these soils are cultivated. A few are in 
pasture. These soils are well drained, are moderately per
meable, and have a high available water capacity. 

Representative profile of Venus loam, 1 to 3 percent 
slopes, in a field 320 yards south of a county road, from 
a point 2.2 miles north-northeast of the intersection of 
the county road and Farm Road 1189. Tlus intersection 
is 5.6 miles northeast on Farm Road 1189 from the junc
tion of Farm Roads 1189 and 1188, which is 3 miles east 
of Morgan Mill, Tex . 

.A.~ to 6 inches, dark grayish-brown (10YR 412) loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, fine, sub angular blocky and granular struc
ture; hard when dry, friable when moist; few fine 
calcium carbonate concretions; calcareous; moder
ately alkaline; abrupt, smooth boundary . 

.A.12-6 to 14 inches, dark grayish-brown (10YR 4/ 2) loam, 
very dark grayish brown (lOYR 3/ 2) when moist; 
moderate, fine, subangular blocky and granular 
structure; hard when dry, friable when moist; few 
fine calcium carbonate concretions; calcareous; mod· 
erately alkaline; gradual, smooth boundary. 

B21-14 to 30 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) when mOist; moderate. 
fine, subangular blocky and granular structure; 
hard when dry, friable when mOist; many films and 
threads of calcium carbonate; calcareous; moder
ately alkaline; gradual, smooth boundary. 

B22-30 to 50 inches, very pale brown (10YR 7/3) loam, 
pale brown (10YR 6/3 ) when moist; moderate, fine, 
granular structure; hard when dry, friable when 
moist; many films and threads of calcium carbonate 
and a few fine pebbles; calcareous; moderately alka
line; clear, smooth boundary. 

0-50 to 60 inches, very pale brown (10YR 7/ 3) fine sandy 
loam, pale brown (10YR 6/ 3) when moist; struc
tureless; stratified with lenses of fine quartz and 
limestone gravel; calcareous; moderately alkaline. 

The .A. horizon ranges from 10 to 18 inches in thickness. 
from loam to fine sandy loam in texture, and from weak 
subangular blocky structure to moderate, very fine, granular 
structure. Color ranges from grayish brown to dark brown 
in hue of 10YR, value of 3 to 5.4. and chroma of 2 or 3. 
The B2 horizon is 20 to 40 inches thick, loam to sandy clay 
loam, and grayish brown to very pale brown in hue of 10YR. 
yalne of 5 to 7, and chroma of 2 to 4. Threads and films of 
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Figure 17.-Profile of Venus loam. 

calcium carbonate are common to many. The C horizon con· 
tains many threads and films of calcium carbonate. some 
fine gravel, and a few fine calcium carbonate concretions. 

Venus loam, 0 to 1 percent slopes, occasionally 
fio?ded (VIA). This soil occupies low terraces on flood 
plams. It occurs where terraces have received deposition 
from sandy and clayey upland soils. 

The surface layer is dark grayish-brown, granular, cal
careous loam about 16 inches thick. Below this layer is a 
grayish-brown calcareous loam that extends to a depth of 
60 inches. 

Included 'with this soil in mapping are narrow stream 
channels of frequently flooded Bosque and Frio soils. 
Also included are areas of Venus sOlIs that ha,e a fine 
sandy loam surface. These inclusions make up less than 
10 percent of any mapped area of this soil. 

This yen us. loam, 0 to 1 percent slopes, occasionally 
flooded, IS SUIted to most crops grown in the county. 
There is little or no hazard of erosion. This soil m:1\" owi·
flow occasionally, but overflows do not limit ust' for: crops. 
The areas flood about once in 4 to 10 Years. (Capability 
unit 1- 1; Deep Upland range site) . 
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Venus loam, 1 to 3 percent slopes (VIB). This gently' 
sloping soil occupies bands along major streams. SOlI 
areas are mainly less than 40 acres in size. 

This soil has the profile described as representative for 
the Venus series. 

Most of the acreage of this Venus loam, 1 to 3 percent 
slopes, is cultivated. Some areas are in pasture. (Capabil
ity unit IIe-1; Deep Upland range site) 

Venus loam, 3 to 5 percent slopes (VIC). This gently 
sloping soil occupies narrow bands along major streams. 

The surface layer is dark grayish-brown calcareous 
loam about 14 inches thick. Below this layer is light 
yellowish-brown calcareous sandy clay loam that extends 
to a depth of 60 inches. . 

Much of the acreage of this Venus loam, 3 to 5 percent 
slopes, has been cultivated but. is now in native grass. 
Some areas have been planted to pasture. (Capability 
unit IIIe-1; Deep Upland range site) 

Waurika Series 
The Waurika series consists of deep loamy soils. These 

soils are nearly level to gently sloping. 
In a representative profile, the surface layer is grayish

brown slightly acid fine sandy loam about 7 inches thick. 
The subsurface layer is gray fine sandy loam about 4 
inches thick. The next layers, to a depth of about 50 
inches, are dark-gray to very dark gray blocky clay. The 
material below a depth of 50 inches IS gray calcareous 
clay loam. 

Most areas of these soils are used for crops. These soils 
are moderately well drained, are very slowly permeable, 
and have a high available water capacity. 

Representative profile of Waurika fine sandy loam, 0 to 
1 percent slopes, in a pasture 50 feet south of a private 
lane, from a point 0.2 mile west of a county road, which 
is 0.4 mile northwest of the intersection of the county 
road and Texas Highway 6. This intersection is 4 miles 
east of the junction of Texas Highway 6 and U.S. High
way 377 in Dublin, Tex. 

A1 0 to 7 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; hard when 
dry, friable when moist; slightly acid; clear, wavy 
boundary. 

:A2g-7 to 11 inches, gray (10YR 6/1) fine sandy loam, dark 
gray (10YR 411) when moist; structureless; mas
sive; porous; hard when dry, friable when moist; 
neutral; abrupt, wavy boundary. 

B2ltg-11 to 34 inches, very dark gray (10YR 3/1) clay, 
black (10YR 2/1) when moist; crushed peds are 1 
unit of value lighter in color; moderate, medium, 
bloch-y structure; very hard when dry, very firm 
when moist; distinct clay films; medium acid; grad
ual, wavy boundary. 

B22tg-34 to 50 inches, dark-gray (10YR 4/1) clay, very 
dark gray (10YR 311) when moist; weak, medium, 
blocky structure; very hard when dry, very firm 
when moist; patchy clay films; moderately alkaline; 
gradual, wavy boundary. 

0-50 to 64 inches, gray (10YR 5/1) clay loam, very dark 
gray (10YR 3/1) when moist; structureless; hard 
when dry, firm when moist; calcareous; moderately 
alkaline. 

The A horizon ranges from 6 to 30 inches in thickness. 
The color of the A1 horizon is dark grayish brown to brown 
in hue of 10YR to 7.5YR, value of 3 to 5.5, and chroma of 
2 or 3. Reaction of this horizon is slightly acid to neutral. 

The A2g horizon is 4 to 10 inches thick, neutral to slightly 
acid, and gray to light gray in hue of 10YR, value of 5 to 7. 
and chroma of 1 or 2. The B2tg horizon is 16 to 45 inches 
thick, dark gray to light gray in hue of 10YR to 2.5Y, value 
of 3 to 6, and· chroma of 1 or 2. Reaction ranges from me
dium acid in the upper part to moderately alkaline in the 
lower part. The C horizon is light-gray to grayish-brown 
calcareous clay and clay loam. . 

Waurika fine ·sandy loam, 0 to 1 percent slopes 
(WaA). This nearly level soil occupies concave, oval to 
oblong areas 5 to 20 acres in size. A few areas are poorl r 
drained. . 

This soil has the profile described as representative for 
the Waurika series. 
. Mos~ of the acr.eage of this soil_is cultivllited. (Capabil
Ity unIt IIs-2; TIghtland range" SIte) 

Waurika fine sandy loam, 1 to 3· percent slopes 
(WaB). This gently sloping soil occupies concave areas 10 
to 40 acres in size. 

The surface layer is grayish-brown slightly acid finl~ 
sandy loam about 8 inches thick. The next layer is light
gray fine sandy loam about 4 inches thick. Below this 
layer, Ito a depth of about 50 inches, is grayish-brown to 
dark grayish-brown blocky clay. Below a depth of 50 
inches is light-gray clay loam. 

Most of the acreage of this Waurika fine sandy loam. 
1 to 3 percent slopes, is cultivated. (Capability unit 
IIIe-6; Tightland range site) 

Waurika fine sandy loam, 1 to 3 percent slopes, 
eroded (WaB2). This gently sloping soil occupies concave 
eroded areas 10 to 40 acres in size. Shallow gullies and 
thin spots expose the lower layers at points of water con
centration. The surface layer is about 6 inches thick. 

This soil is best suited to grass, but some crops are 
grown. (Caprubility unit IVe-3; Tightland range SIte) 

Waurika fine sandy loam, thick surface, 0 to 2 percent 
slopes (WkA). This nearly level to gently sloping soil lies 
near streams and in valleys throughout the county. Soil 
areas are oblong and 10 to 50 acres in size. 

The surface layer is grayish-brown to dark grayish
brown, acid fine sandy loam about 12 inches thick. The 
next layer is light-gray, acid fine sandy loam about 6 
inches thick. The next lower layers are light-gray to dark
gray, acid clays. The underlying material is gray, neutral 
sandy clay loam. 

Most areas of this soil are cultivated. (Capability unit 
IIs-2; Sandy Loam range site) 

Windthorst Series 
The Windthorst seri~s consists of deep to moderateiy 

deep l~amy ~ sandy SOlIs (fig. 18). These gently sloping 
to slopmg soIls are on uplands. 

In a representative profile, the 3 inch surface layer is 
" light brownish-gray fine sandy loam. The next layer is 
very pale brown fine sandy loam about 5 inches thick. 
The next layers, to a depth of about 34 inches, are 
reddish-brown to yellowish-red sandy clay. The under
lying layer, to a depth of 42 inches, is mottled yellowish
red and reddish~yellow sandy clay loa/roo The material 
below a depth of 42 inches is very pale brown fine sand. 

Most areas of these soils are cultivated. Some areas are 
in pasture. The soils are moderately well drained, are 
moderately slowly permeable, and have a high available 
water capacity. 
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Figure lB.-Profile of Windthorst fine sandy loam. 

Representati \'e profile of IVindthorst fine sandy loam, 
1 to 3 percent slopes, in woods 60 feet southeast of U.S. 
Highway 377, from a point 5.4 miles northeast on U.S. 
Highway 377 from the Erath County courthouse in Ste
phenville, Tex. 

,,\1-0 to 3 inches, light brownish-gray (10YR 6/2) fine sandy 
loam, dark grayish brown (10YR 4/ 2) when moist; 
weak, fine, subangular blocky structure; slightly 
hard when dry, friable when moist; neutral; clear, 
smooth boundary. 

A2-3 to 8 inches, very pale brown (10YR 7/ 3) fine sandy 
loam, brown (lOYR 5/3) when moist; weak, fine. 
subangular blocky structure; slightly hard when dry, 
friable when moist; slightly acid; abrupt, smooth 
boundary. 

B2lt-S to 18 inches, reddish·brown (2.5YR 4/4) sandy clay, 
dark reddish brown (2.5YR 3/ 4) when moist; strong. 
medium, blocky structure; very hard when dry, very 
firm when moist; continuous clay films; medium 
acid; gradual, smooth boundary. 

B22t-18 to 34 inches, yellowish-red (5YR 5/ 6) sandy clay, 
yellowish red (5YR 4/ 6) when moist; f ew, fine, "ery 
paole brown mottles; strong, medium, blocky struc
ture; very hard when dry, very firm when moist; 
discontinuous clay films; strongly acid; clear, wavy 
boundary. 

CI-34 to 42 inches, mottled yellowish-red (5YR 5/ 6) and 
reddish-yellow (7.5YR 6/ 6) sandy clay loam; struc
tureless; hard when dry, friable when moist; me
dium acid; clear, wavy boundary. 

IIC2 12 to 60 inches, very pale brown (10YR 8/4) fin e sand, 
very pale brown (10YR 7/4) when mOist; structure
less; massive; hard to very hard when dry, loose 
when mOist; medium acid. 

The A horizon ranges from 5 to 18 inches in thickness, 
from fine sandy loam to loamy very fine sand in texture, and 
from neutral to medium acid in reaction. The color of the 
Al horizon ranges from dark brown to yellowish brown in 
hue of 7.5YR or 10YR, value of 2 to 6, and chroma of 2 to 4. 
The A2 horizon ranges from 1 to 3 units of value lighter in 
color than the AI. 

The B2t horizons range from 10 to 32 inches in thickness, 
from clay loam to clay in texture, and from medium acid to 
strongly acid in reaction. Color ranges from red and reddish 
brown to yellowish red in hue of 2.5YR to 5YR, value of 
3 to 5, and chroma of 4 to 8. The lower part contains red to 
yellowish-brown mottles. Structure of 'the Bt horizons ranges 
in grade from weak to strong, in size from very fine to coarse, 
and in type from blocky to subangular blocky. Some areas 
have a red sandy clay loam B3 horizon grading to the C. 

The Cl horizon ranges from sandy clay loam to stratified 
sands that are yellow, brown, red, and light gray. This hori
zon is slightly acid to mildly alkaline. In places this layer 
is missing and the solum rests on packsand. 

Windthorst fine sandy loam, 1 to 3 percent slopes 
(WaB). This gently sloping, loamy soil occupies convex 
uplands. 

The profile of this soil is described as representative 
for the Windthorst series. 

Included with mapped areas of this soil are small areas 
of IVindthorst soils, eroded, and Duffau fine sandy loam. 
These inclusions make up less than 15 percent of any 
mapped area of this soil. 

Most areas of this soil are cultivated. (Capability unit 
IIe- 3; Sandy Loam range site) 

Windthorst fine sandy loam, 1 to 3 percent slopes, 
eroded (WoB2). This gently sloping eroded soil occupies 
irregular com'ex areas on uplands. Part of the original 
surface layer has been removed by erosion. In some areas 
soil blowing has been actiye and small acumulations of 
sand have built up in fence rows. 

The surface layer is about 5 inches thick. Belo,,- tlus 
layer, to a depth of 40 inches, is red to reddish-brown, 
acid sandy clay that has yellowish-brown mottles. Below 
a depth of 40 inches is fine-grained packsand. 

Included in ma;pped areas of this soil are small areas 
of Chaney, Selden, and Duffau soils. Also included are 
small areas of Windthorst soils that are severely eroded. 
These inclusions make up less than 15 percent of any 
mapped area of this soil. 

Most of the acreage of this Windthorst fine sandy loam, 
1 to 3 percent slopes, eroded, is cultivated. Some fields 
have been reseeded to pasture. (Capability unit IIIe--2; 
Sandy Loam range site) 

Windthorst fine sandy loam, 3 to 5 percent slopes 
(WaC). This gently sloping, loamy soil occupies convex 
uplands. 

The surface layer is grayish-brown to very pale brown, 
slightly acid fine sandy loam about 8 inches thick. Be
neath this layer, to a depth of 40 inches, is red to reddish
yellow, medium acid clay that is mottled with very pale 
brown. The underlying material, below a depth of 40 
inches, is interbedded gray sand, yellowish-brown clay, 
and thin lenses of gray shale. 
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Most areas of this soil are cultivated. (Capability unit 
IIIe-2; Sandy Loam range site) 

Windthorst fine sandy loam, 5 to 8 percent slopes 
(WoD). This sloping soil lies on conyex erosional uplands. 

The surface layer is grayish-brmyn to light brownish
gray, slightly acid fine ::,andy loam about 6 inches thick. 
Belmy this layer, to a depth of 35 inches, is reddish
brown sandy clay that is mottled 'with light yellowish
brown in the lo\yer part. A fine sand layer is at a depth 
of about 35 inches. 

Included in mapped areas of this soil are small areas 
that are moderately eroded. 

Most areas of this soil are in grass or woods. This soil 
is subject to a severe hazard of erosion. 'With careful 
management, it can be cultivated, but it is best suited to 
grass. (Capability unit IV e-4; Sandy Loam range site) 

Windthorst loamy very fine sand, 1 to 5 percent 
slopes (WnC). This gently sloping sandy soil occupies 
irregular areas that haye mostly com-ex surfaces. 

The surface layer is grayish-brown to pale-brown, 
slightly acid loamy very fine sand about 12 inches thick. 
Below this layer is a red, medium acid, very firm clay 
that has faint mottles of red and light yellowish brown. 
A sandy loam layer occurs at a depth of about 34 inches, 
and fine sand is at a depth of about 50 inches (fig. 19). 

Included in mapped areas of this soil are small areas 
of Selden fine sand, 1 to 5 percent slopes, and Windthorst 
soils, 3 to 5 percent slopes, eroded. Also included are small 
areas of Duffau loamy fine sand, 0 to 5 percent slopes. 
These inclusions amount to less than 15 percent of any 
mapped area of this soil. 

Most areas of this 'Windthorst loamy ,-ery fine sand, 
1 to 5 perl'ent slopes, are cultivated. A few areas are in 
pasture. (Capability unit IIIe-3; Sandy range site) 

Windthorst soils, 3 to 5 percent slopes, eroded 
(WsC2). These gently sloping eroded soils occupy irreg
ular convex areas on uplands. Part of the original surface 
layer has been removed by erosion, and the present sur
face layer is a mixture of the surface laver and material 
from lower layers. Cro"sable gullies are at intervals of 
30 to 200 feet. 

The surface hyer is about 4 inches thick and ranges 
from sandy clay loam to loamy very fine sand. Benerrth 
the ~urface la~'er is reddish-brmnl sandy clay that has 
yellowish-brown and yellowish-red mottles. Below a depth 
of 28 inches is sandy loam . 

• 

Included in mrr.pped arerrs of the soils are smrrll areas 
of se;-erely eroded ,Vindthorst soils, Selden soil:o. and 
Duffau soils. These inclusions make up less than 15 per
cent of any mapped al'ra of these ,Vindthorst soils. 

These vVindthol'st soils, 3 to 5 percent slopes, eroded. 
are be:"t ~uited to grass, but some crops are grown. Many 
fields h:n-e been reseeded to grass. (Capability unit 
IVe-4; Sandy Loam range site) 

Windthorst soils, 1 to 8 percent slopes, severely 
eroded (WsD3). These gently sloping to sloping soils 
occupy convex areas on uplands. They have been severely 
damaged by soil blowing and sheet and gully erosion. 
The areas are dissected at intervals of 20 to 100 feet by 
gullies that are 2 to 4 feet deep. 

The surface layer is ,-ariable in texture and thickness. 
It ranges from :2 to 6 inches thick. The thickest layers 
are about milhnl~' between the gullies. Belm;- the snr-

face layer is red to yellowish-red, firm, acid clay. At :l 

depth of about 30 inches is mottled sandy clay loam. 
Included in mapped areas of the soils are small areas 

of eroded Duffau, Selden, and Chaney soils. Also in
cluded are small [treas of ,Vindthorst soils that are mod
erately eroded. These inclusions make up less than 15 
percent of any mapped area of these soils. 

Most areas of these 'Windthorst soils, 1 to 8 percent 
slopes, severely eroded, h[tve been cultivated in the past 
but are now in grass. These severely eroded soils are be"t 
suited to range. Costly recl[tm[ttion would be required 
before they \;-ould be suitable for cultivation. (Capability 
unit VIe-2; Sandy Loam range site) 

Use and Management of Soils 
In this section capability grouping of soils is explained, 

management of the soils by capability unit is described, 
and estimated yields of crops are gi ,-en for a high len I 
of management. A brief discussion of general soil mal·
agement practices is included. Use of the soils for rang!', 
wildlife habitat, recreation, and engineering pUrpOSl-3 
also are discussed. 

General Practices of Soil Management 
The chief hazards in farming the soils in Erath County 

results from the limited rainfall, the poor distribution 0 t 
rainfall, periods of drought, rainstorms of damaging in
tensity, and high winds. The objectives of good manrrgc
ment are to protect the soil against water erosion antl 
soil blowing, to maintain and improve the physical COll
dition of the soil so that it \,"ill take up and hold mOlJ 
of the rainfall, and to improve the productiyity of He 
soil. 

Many of the soils of Erath County are best suited tl) 
pasture or hay because they are steep, shallow, subject 
to damage 'when cultivated, or frequently flooded. Manv 
soils in the county that are suited to cultivation are used 
for hay or pasture because the operator prefers (hi~. 
Int.l'()duced grasses commonly planted for hay anel p:l~
ture are Coastal and common bermudagrass, john:"ongras:;, 
weeping Im-eg-rass, King Ranch hhlestem, and blue panic
grass. Several nat.i ve species of grass, such as indiar
grass and switchgra:o:s, respond to tame pasture treatmeI't 
and are suitable for this purpose. 

Sounel grazing management is necessary for sustaine,.l 
high proc1llction from all pastures. It is important to It t 
g-rasses l'(!C'over for a period of ti.me after they have beeil 
grazed. Since the plant manufactures its food in the 
leaves, enough leaf surface must be left on the plant 
during the growing season to allow this process to lake 
place at [t rapid rate. Leaving a good supply of plant 
matprial on the land helps control erosion, improves t 1)(' 
physical condit ion of the soil, and protects the plant s 
from extreme temperatures. The amount of leaf suri'aC'c 
needed varies with the species of grass. 

For sustained economic production of hay, li\'(\sh)('~, 
feed, or other crops, a sound program of fertilization i~ 
needed on [tIl the soils of the count\'. TIll' kinds and 
amounts of eommpl'cial fertilizer need('ll rrl'e I )('st (let('l'-
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Figure 19.-Peanut field after harvest. Soils are protected by wind strips of sudangrass and a cover crop of rye and vetch. 

mined by soil testing and the experience of other local 
producers. 

Capability Grouping 
Capability grouping shows, in a general way, the suit

ability of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of dam3ige when they are 
used, and the way they respond to treatment. The group
ing does not take into account major and generally ex
pensive landforming that would change slope, depth~ 
or other characteristics of the soils; does not take into COll

sideration possible but unlikely major reclamation proj
ects; and does not apply to rice, cranberries, horticultural 
crops, or other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a sub
stitute for interpretations designed to shmy suitability 
and limitations of groups of soils for range, for forest 
trees, or for engineering. 

In the capabIlity system, all kinds of soil are grouped 
at three levels: the capability class, the subclass, and the 
unit. These are discussed in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig
nated by Roman numerals I through VIII. The numerals 
indicate 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 have moderate limitations that reduce 
the choice of plants or that require moderate 

• • conservatIOn practIces. 
450-374-72 4 

Class III soils have se,'ere limitations that reduce 
the choice of plants, require special conser nt
tion practices, or both. 

Class IV soils have very severe limitations that re
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but haye other 
limitations, impractical to remove, that limit 
their use largely to pasture or range, woodland, 
or wildlife habitat. 

Class VI soils haw severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, ,,-oodland, or 
wildlife habitat. 

Class VII soils 11[1\'e yery severe limitations that 
make them unsuited to culti,-ation and that re
strict their use largely to pasture or range, 
" 'oodland, or "ilcUife habitat. 

Class VIII soils and landforms ha,-e limitations that 
preclude their use for commercial plant pro
duction and restrict their use to recreat ion, 
wildlife habitat, water supply, or to esthetic pur
poses. There are no Class VIII soils in Erath 
County. 

CAPABILITY SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter, e, 'iV, 8~ or c, 
to the class numeral, for example, lIe. The letter e shows 
that the main limitation is risk of erosion unless close
growing plant cover is maintained; 'IV shows that water 
in or on the soil interferes with plant growth or cultiva
tion (in some soils the wetness can be partly corrected by 
artificial drainage); 8 shows that the soil is limited 
mainly because it is shallow, droughty, or stony; and c, 
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used in only some parts of the United States, shows that 
the chief limitation is climate that is too cold or too dry. 

In Class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, -8, and 0, 

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 
habitat, or recreation. 

CAPABILITY 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 pla.nts, to require 
similar management, and to have similar productIvity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to the 
subclass symbol, for exoample, Ile-3 or IIle-6. Thus, in 
one symbol, the Roman numeral designates the capability 
class, or degree of limitation; the small letter indicates 
the subclass, or kind of limitation, as defined in the fore
going paragraph; and the Arabic numeral specifically 
identifies the capability unit within each subclass. 

Management by capability units 2 

In the following pages each of the capability units in 
Erath County is described, and suggestions for use and 
management of the soils are given. The capability unit 
designation for each soil in the county can be found in 
the "Guide to Mapping Units." 

CAPABILITY UNIT 1-1 

This unit consists of deep, well-drained, nearly level 
soils in valleys and on bottom lands. These soils have a 
fine sandy loam or clay loam surface layer and moder
ately to moderately slowly permeable lower layers. They 
have a high available water capacity. 

Most areas are cultivated. Sorghum, small grain, and 
cotton are the main crops, and alfalfa also is grown. 
Pecans do well on these soils. Peanuts are suited to the 
fine sandy loams. 

A cropping system that conserves moisture and main
tains the structure of the surface soil is needed. 

These soils are also suited to pasture. Among the 
grasses that grow well are bermudagrass, johnsongrass, 
and King Ranch bluestem. 

CAP ABILITY UNIT 1-2 

This unit consists of well-drained, nearly level soils on 
stream terraces, in valleys, and on uplands. These soils 
have a fine sandy loam surface layer and moderately per
meable lower layers. They have a high available water 
capacity. 

Most areas of these soils are cultivated. Peanuts, small 
grain, and sorghum are the main crops. Orchards also do 
well on these soils. 

A cropping system that conserves moisture and main
tains soil structure is needed. 

• By GEORGE DESHA, management agronomist, and BILLY J. 
WAGNER, soil scientist, Soil Conservation Service. 

These soils are also suited to pasture and hay crops. 
Bermudagrass and jolmsongrassare adapted grasses that 
generally produce well on these soils. 

CAPABILITY UNIT IIe-1 

This unit consists of moderrutely deep to deep gently 
sloping soils that have a loam, clay loam, or silty clay 
surface layer. These soils have moderately, moderately 
slowly, and slowly permeable lower layers. Because of 
their slope, these soils are moderately susceptible to ero
sion. They have a moderate to hIgh available water 
capacity. 

Most areas of these soils are cultivated. The major 
crops are small grain, sorghum, and cotton. Cool-season 
crops, such as small grain, sweetclover, and buttonclover, 
are well suited to these soils. 

A cropping system that controls erosion and conserves 
moisture is needed. Terraces, waterways, and contour till
age are needed if the soils are used for row crops. If a 
drilled crop, such as small grain, is planted every year 
and crop residue is left on the surface of the soils, ter
races may not be needed. A desirable cropping system 
includes crops that produce a large amount of residue and 
deep-rooted plants, because plants of this type help rednee 
erosion and overcome problems of compaction. 

These soils are also suited to pasture. King Ranch blne
stem, johnsongrass, and bermudagrass do well. 

CAPABILITY UNIT IIe-2 

This unit consists of moderately deep to deep, gently 
sloping, clay soils. These soils have very slowly pern1:'
able clay lower layers that hinder the movement of water 
and air and the growth of plant roots. ,Vater enters the 
soil readily through surface cracks caused by drying, but 
water enters very slowly after the cracks close. Because 
these soils are gently sloping, they are moderately sus
ceptible to erOSIOn. They have a high available water 
capacity. These soils are difficult to keep in good tilth 
because of the narrow range of moisture content within 
which they can be safely cultivated. 

Most areas of these soils are cultivated. Small grain, 
sorghum, and cotton are the principal crops. 

A cropping system that controls erosion, conserves 
moisture, and maintains good soil structure is needed. If 
these soils are planted to row crops, terraces, waterways, 
and contour tillage are needed. 

Pastures do well on these soils. Suitable adapted 
grasses are johnsongrass and King Ranch bluestem. Leg
umes suitable for pasture are sweetclover, alfalfa, and 
buttonclover. 

CAP ABILITY UNIT IIe-3 

This unit consists of deep to moderately deep soils of 
the uplands. These soils have a fine sandy loam surface 
l.ayer and moderately, moderately slowly, and slowly per
meable lower layers. These nearly level to gently sloping 
soils are moderately susceptible to erosion and have a 
moderate to high available water capacity. 

Many areas of these soils are cultivated. Peanuts, small 
grain, and sorghum arc the main crops. Gool-season leg
umes, such as vetch and winter peas, do well on these 
soils. Orchards also are well suited. 

A cropping system that controls erosion, maintains soil 
structure, and conserves moisture is needed. When soils 
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are planted to row crops, terraces, waterways, and con
tour tillage are needed. 

Some areas of these soils are used for tame pasture. 
Adapted grasses thUit do well are bermuda~ass, johnson
grass, King Ranch bluestem, and weeping lovegrass. 

CAPABILITY UNIT 118-1 

This unit consists of deep, calcareous, nearly level, 
clayey soils. These soils have slowly to very slowly per
mea:bie lower layers that hinder the movement of water 
and air and the growth of plant roots. Runoff is slow to 
very slow, and the soils take in water readily through 
surface cracks caused by drying. These soils have a high 
available water capacity. The narrow range of moisture 
content at which these soils can be cultivated makes good 
structure and tilth difficult to maintain. 

Most areas of these soils are cultivated. The main crops 
are small grain, sorghum, and cotton. Some alfalfa is 
grown, and sweetclover also is suited to these soils. 

A cropping system that conserves moisture and main
tains soil structure is needed. 

Pasture is a good alternate use for these soils. Suit
able adapted grasses are johnsongrass and King Ranch 
bluestem. 

CAPABILITY UNIT 118-2 

This unit consists of deep nearly level to gently sloping 
soils. These soils have a fine sandy loam surface layer and 
very slowly permeable clay lower layers. The clay lower 
layers hinder the movement of water, air, and plant roots. 
Erosion is slight. Runoff is slow, and these soils have a 
high available water capacity. 

Most areas are planted to small grain and sorghum for 
grazing. Cool-season crops are well suited to these soils. 

A cropping system that conserves moisture and main
tains soil structure is needed. 

Pasture is an alternate use for these soils. Among the 
adapted grasses in use are King Ranch bluestem and 
jolmsongrass. Legumes, such as vetch and buttonclover, 
are also suitable for pasture, and many areas are in native 
grasses. 

CAPABILITY UNIT IIIe-l 

This unit consists of moderately deep to deep gently 
310ping soils on uplands and stream terraces. These soils 
have a loam, clay loam, or silty clay surface layer and 
slowly to moderately permeable lower layers. The avail
able water capacity is moderate to high. 

Most cultivated areas are planted In small grain and 
sorghum. These soils are best suited to cool-season crops 
that mature early. 

A cropping system that conserves moisture, controls 
erosion, and maintains soil structure is needed. Among 
the management practices needed for row crops are ter
racing, contour farming, and grassing of waterways. 

These soils are also suited to pasture. Some adapted 
grasses now in use are King Ranch bluestem, johnson
grass, and bermudagI·ass. Buttonclover and sweetclover 
are legumes that do well on these soils. 

CAPABILITY UNIT IIIe-2 

This unit is made up of moderately deep to deep, 
moder,ately well drained to well drained soils on uplands. 
Most areas of these soils are damaged by erosion. In 
eroded areas, the surface layer ranges from loamy fine 

sand to sandy clay loam. The lower layers are moderately, 
moderately slowly, and slowly permeable. Rills, shallow 
gullies, and thin spots are common. These soils have a 
moderate to high available water capacity. 

Most areas of this unit are cultivated. Sorghum, small 
grain, and peanuts are the principal crops. Orchards also 
are suited to these soils. 

A croppin~ system that helps control erosion, conserve 
moisture, and. maintain soil structure is needed. Terraces, 
waterways, a.nd contour farming are essential where row 
crops are grown. 

Pasture and hay also grow well on these soils. Adapted 
pasture and hay plants are bermudagrass, johnsongrass, 
weeping lovegrass, and King Ranch bluestem. Legumes 
suitable for pasture are vetch and winter peas. 

CAP ABILITY UNIT IlIe-3 

This unit consists of moderately deep to deep, gently 
sloping to sloping, sandy soils on uplands. The surface 
layer ranges from loamy very fine sand to fine sand. 
PermeabilIty is moderate to moderately slow and slow. 
,Vater erosion and soil blowing make cultivation hazard
ous. The available water capacity is moderate to high. 
The permeable surface layer is able to make efficient use 
of small rains, and the soils give up moisture readily to 
plants. 

Most areas of these soils are cultivated. Peanuts, small 
grain, and sorghum are the principal crops. Orchards 
also are well suited to these soils. 

A cropping system that controls erosion, conserves 
moisture, and improves fertility is needed (fig. 20). Effec
tive management practices are use of crop residue, fertili
zation, cover crops, soil-improving crops, and wind 
strip cropping. Litter from crops such as sorghums that is 
maintained on the surface of the soil protects growing 
crops and gives effective erosion control. 

Pasture is a good alternate use for these soils. Adapted 
grasses suitable for these soils are bermudagt'ass and 
weeping lovegrass. 

CAPABILITY UNIT IIIe-4 

This unit consists of deep, well drained and moder
ately well drained, nearly level to undulating soils of 

• 

Figure 20.-Peanuts and wind strips of sudangrass on Selden soil. 
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the sandy uplands. These soils have a loose fine sand to 
loamy sand surface layer and moderately slowly perme
able lower layers. Soil blowing is a problem on these 
soils. They have a moderate available ,Yater capacity, 
and plants make effective use of small rains. A temporary 
"ater table, perched on the more clayey lower layers, is 
created following periods of heavy rainfall. 

Most areas of these soils are planted in peanuts and 
sorghum. Some cotton and small grain are grown, and 
orchards are also suited to these soils. 

A cropping system that controls erosion, conserves 
moisture, and improves fertility is needed (fi&,. 21). Some 
effectiye management practices are crop residue use, soil 
improYing crops, cover crops, fertilization, and wind 
stripcropping. Crop residue maintained on the soil sur
face protects growing crops and gives effective erosion 
control. 

Pasture is an alternate use for these soils. Bermuda
grass and weeping lovegrass are suitable adapted grasses. 

CAP ABILITY UNIT IUe-5 

Tlus mut consists of shallow gently sloping soils on 
uplands. These soils haye a loam to clay surface layer. 
Erosion is a slight to moderate hazard. Shallowness to 
rock restricts root growth, and the soils have a low anlil
able water capacity. 

Many areas of these soils are cultivated. Small grain, 
cotton, and sorghum are the main crops. These soils are 
suited to shallow-rooted, cool-season plants. 

A cropping system that conserves moisture, controls 
erosion, and improves soil structure and fertility is 
needed. Among the effective management practices are 
use of crop residue and use of cover crops and of fertilizer. 
Terraces, waterways, and contour farming are needed on 
fields that are used for row crops. 

Pasture is another suitable use for areas of this unit. 
Two forage grasses adapted to the area are King Ranch 
bluestem and johnsongrass. 

CAP ABILITY UNIT 11Ie-6 

This unit is made up of deep and moderately deep, 
nearly level to gently sloping soils on uplands. These 
soils have a fine sandy loam to clay loam surface layer 
and dense, very slowly and slowly permeable clay lower 
layers. Surface layers crust and harden after rains and 
are difficult to keep in good tilth. The clay lower layers 
hinder the movement of water, air, and plant roots. Ero
sion is a moderate hazard when these soils are culti vated. 
The available water capacity is moderate to lugh. 

Most areas of this unit are in grass. A few areas are 
cultivated to small grain and forage crops. Cool-season 
crops, such as small grain and legumes, grow well on 
these soils. 

A cropping system that conserves moisture, controls 
erosion, and maintains fertility and soil structure is 
needed. Effective management requires use of crop resi
due, cover crops, fertilization, terraces, contour farming, 
and grassed waterways. 

These soils can be utilized for pasture. Grasses that do 
well are King Ranch bluestem and johnsongrass. Leg
umes suitable for pasture are vetch and buttonclover. 

CAPABILITY UNIT IVe-l 

This unit is made up of moderately deep to deep soil s 
that are gently sloping and eroded. These soils have a 
calcareous loam to clay loam surface layer and moder
ately to moderately slowly permeable lower layers. Small 
gullies and thin spots are common. 

These soils are best suited to grass, and many areas 
are in native grasses. A few areas are used for crops of 
small grain and sorghum. 

A cropping system that controls erosion, conservC'!" 
moisture, and improves fertility is needed. The soils are 
so steep that terraces generally are not suitable. 

Pasture forage production can be increased by seed
ing adapted grasses, such as King Ranch bluestem and 
johnsongrass. Suitable legllmes for pastures are button
clover and sweetclover. 

CAPABILITY UNIT IVe-2 

The one soil in this unit, Purves clay, 3 to 5 percent 
slopes, is only about 16 inches tluck and is underlain by 
hard limestone. The surface layer is calcareous. Runoff is 
slow to moderate, and the soil has a low available 'vater 
capacity. Shallow soil depth restricts the root zone. Culti
vated areas are subject to erosion because of the slope. 
Where the surface layer is thinner, the limestone bed
rock crops out. 

Most areas of this soil are in native grass. Other 
areas are llSed to grow small grain and sorghum. 

A cropping system that conserves moisture, controls 
erosion, and increases fertility is needed. A system that 
keeps drilled crops or grasses on the soil year after year 
is effective. 

This soil is best suited to pasture. Increased forage 
production is possible through use of adapted grasses, 
such as King Ranch bluestem and johnsongrass, and 
legumes, such as sweetclover and buttonclover. 

CAPABILITY UNIT IVe-3 

Figure 21.-Wind erosion on unprotected peanut field of Nimrod This unit consists of Waurika fine sandy loam, 1 to 3 
soil. percent slopes, eroded. This deep so il has a thin crusty 
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surface layer and compact, very slowly permeable, clay 
lower layers. The clayey lower layers restrict the move
ment of water and air and the growth of plant roots. 
Much of the surface layer has been removed by erosion. 
Rills, small gullies, and thin spots are common. 

Most areas of this soil are in native grasses. A few 
areas are in crops of small grain, sorghum, and cotton. 

A croppin~ system that conserves moisture, controls 
erosion, and lmproves the structure of the surface layer 
is needed. A 's~stem that keeps small grain, sorghum, 
or a similar drIlled crop on the soil every year is effec
tive. Terraces that keep runoff water from concentrating 
in rills and ~lies are also effective. 

This soil IS best suited to pasture. Adapted pasture 
~asses, such as King Ranch bluestem and johnsongrass, 
rncrease forage production. 

CAPABILITY UNIT IVe-4 

This unit consists of moderately deep to deep gently 
sloping and rolling soils on uplands. These soils have a 
fine sandy loam surface layer but lower layers range from 
sandy clay loam to loamy very fine sand and from mod
erately to moderately slowly permeable. The available 
water capacity is high. The risk of erosion is severe when 
soils are cultivated. 

These soils are best suited to grass, and most areas are 
in native grass. Some areas are used for growing small 
grain and sorghum. 

A cropping system that conserves moisture, controls 
erosion, and maintains structure of the surface soil is 
needed. A system that keeps small grain, sorghum, or 
a similar drilled crop on the soils year after year is 
effective. 

Tame pasture is a better use of these soils than either 
native range or crops. King Ranch bluestem and johnson
grass are adapted grasses than can be used to increase 
forage production on areas used for pasture. 

CAPABILITY UNIT IVe-5 

This unit consists of moderately deep to deep, gently 
sloping to sloping, eroded, sandy soils on uplands. These 
soils have a thin surface layer that ranges from fine sand 
to sandy clay loam. Plowing has mixed the thin eroded 
surface layer and lower layers. The lower layers are 
slowly to moderately slowly permeable. The available 
water capacity is high. These soils are subject to water 
erosion and soil blowing. 

Most areas of this unit are cultivated. Small grain, 
sorghum, and peanuts are the principal crops. Many 
areas that were formerly cultivated have been returned 
to grass. 

A cropping system that controls erosion, conserves 
moisture, and improves fertility is needed. A system uti
lizing cover crops, fertilization, terracing, and crop
residue management is effective. 

Pasture is the best use of these soils. Adapted grasses, 
such as beI1nudagrass, King Ranch bluestem, and weep
ing lovegrass, do well on these soils. Legumes suitable 
for pasture are vetch and winter peas. 

CAPABILITY UNIT IVe-8 

This unit consists of the deep llDdulating Nimrod
Arenosa-Patilo fine sands, 0 to 3 percent slopes. These are 

• 

loose sandy soils of the uplands. They have a thick fine 
sand surface layer. Nimrod and Patilo soils have mottled 
sandy clay loam lower layers. Arenosa soils have a fine 
sand profile that extends deeper than 80 inches. The haz
ard of soil blowing is high on these soils, and the avail
able water capacity is low to moderate. 

Most areas of this unit are covered by thick scrub oak 
timber and native grasses. A few areas are planted in 
peanuts, watermelons, and sorghum. 

A cropping system that controls soil blowing, con
serves moisture, and maintains fertility is needed. 'Wind 
strip cropping, growing of cover crops, fertilization, and 
good management of crop residue are effective manage-
ment practices. . 

Pasture is the most suitable use for these soils. Grasses 
that grow well are Coastal bermudagrass and weeping 
lovegrass. 

CAP ABILITY UNIT Vw-l 

This unit consists of deep, nearly level, frequently 
flooded soils on the flood plain of streams. These soils 
have a surface layer of variable texture and stratified, 
moderately to moderately slowly permeable lower layers. 
They are flooded more often than once in 4 years. 

Most areas of these soils are in bermudagrass and john
songrass pasture or in trees. Pecan trees are adapted to 
most of these soils. 

These soils need a permanent cover of plants that tol
erate flooding and wetness. Pasture grasses that grow 
well on these soils are bermudagrass and johnsongrass. 
Suitable legumes for pasture are vetch and buttonclover. 

CAP ABILITY UNIT VIe-l 

This unit consists of deep, gently sloping to moder
ately steep, eroded and severely eroded soils. These soils 
have a clay loam to fine sandy loam surface layer and 
moderately permeable lower layers. The available water 
capacity is high. Erosion has removed most of the sur
face layer, and the lower layer is exposed in many places. 
Rills, thin spots, and uncrossable gullies are common. 

Most areas of these soils are in native range. Some 
areas were farmed at one time but now are in pasture. 

These soils are hest suited to grass. Their main need is 
a plant cover to control erosion. Grazing should be con
trolled to insure enough grass height to keep plants 

• VIgorous. 
CAP ABILITY -UNIT VIe-2 

This unit consists of moderately deep to deep, gently 
sloping to sloping, severely eroded soils on uplands. The 
eroded surface layer is thin and variable in texture. The 
lower layers range from moderately to moderately slowly 
permeable. Available water capacity is high. Water 
erosion is severe. Thin spots, rills, and uncrossable gullies 
are common. 

These soils are too eroded for cultivation. Most areas 
were cultivated at one time but now are in native grasses. 
Many areas are covered by low quality needlegrass 
pasture. 

Careful management is needed to control erosion. These 
soils are suitable for range, but grasses need to be grazed 
carefully to insure that plants remain vigorous. 
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CAPABILITY UNIT VIc-3 

This unit consists of the dee , sloping to undulating 

These are loose sandy soils of the uplands. Their e 
sand surface layer is more than 20 inches thick. Permea
bility of lower layers is very rapid to moderately slow. 
These soils are susceptible to soil blowing and have a low 
to moderate available water capacity. 

These soils are too steep and sandy for cultivation. 
They are best suited to range, and most areas are used 
for brushy range and pasture. Thick stands of post oak 
and blackjack oak brush grow in many areas. Areas that 
have been cultivated are now mostly in grass. 

Effective management practices needed are brush con
trol and controlled grazing to keep plants vigorous. 
Adapted grasses, such as weeping lovegrass and bermuda
grass, do well on these soils. 

CAPABILITY UNIT VIe-4 

This unit consists of moderately deep, gently sloping 
to sloping, stony soils on uplands. These soils have a 
loamy fine sand to loamy sand surface layer about 15 
inches thick and moderately to slowly permeable lower 
layers. Numerous sandstone fragments occur on and in 
the surface layer. The soils have a moderate to high avail
able water capacity. 

Most areas of these soils are in native grass pasture. 
They are too stony for cultivation. A few areas have been 
cleared and sodded to bermudagrass. 

These soils are best suited to range. Management prac
tices that keep plants vigorous are needed. 

CAP ABILITY UNIT VIe-5 

This unit consists of shallow to moderately deep, gently 
sloping to stoop, stony soils of the uplands. These soils 
have a fine sandy loam surface layer and moderately 
slowly to slowly permeable clay lower layers. They have 
numerous sandstone fragments on the surface and in 
the soil profile. They have a low to moderate available 
water capacity. 

Most areas of these soils are too stony and steep for 
cultivation and are in native grass. These soils are best 
suited to range, but careful management is needed to 
keep plants vigorous. 

CAPABILITY UNIT VIs-l 

This unit consists of shallow, nearly level to sloping, 
stony and gravelly soils on uplands. These soils have a 
loam to clay surface layer and moderately, moderately 
slowly, and slowly permeable lower layers that rest on 
hard limestone or marl. There are numerous limestone 
rocks and gravel size fragments on the surface and in 
the soil. The available water capacity is low. 

These soils are best suited to range, and most areas are 
used for native grass pasture. These soils are too shallow 
and stony· for cultivation. Management practices that 
keep plants vigorous are needed. 

CAPABILITY UNIT VIle-I 

The only mapping unit in this capa;bility unit is 
Gullied land. The exposed soil material is reddish sandy 
clay. The gullies are U-shaped and have cut into the un
stable sandy substrata. The gully walls are devoid of 

vegetation, and many are actively eroding. These areas 
are susceptible to water erosion and are critical sources 
of silt. 

The areas of this unit are suitable for very limited 
grazing and are usually included in surrounding range 
sites. These areas are not suitable for tame pasture with
out extensive reclamation. 

Major management problems are ,the prevention of fur
ther erosion and the maintenance of a good cover of vege
tation. The diversion of water from these areas is also 
helpful where there are suitable outlets. Controlled 
grazing helps maintain vegetation and reduce erosion. 

CAP ABILITY UNIT VUe.-2 

This unit consists of Owens stony clay, 3 to 20 percent 
slopes. It is a shallow, gently sloping to stoop, stony soil. 
ThIS soil has a calcareous clay surface layer and very 
slowly permeable lower layers over layered shale. There 
are numerous sandstone fragments on the surface. Gullies, 
rills, and thin spots are common. The erosion hazard is 
severe to very severe, and the soil has a low available 
water capacity. 

This soil is used for native grass range. Areas are too 
steep and stony for cultivation. Management practices 
that keep plants vigorous are needed. 

CAPABILITY UNIT VIIs-l 

This unit consists of very shallow to moderately deep, 
gently sloping to steep, calcareous soils. These soils have 
a stony to very gravelly clay loam surface layer and mod
erately to· slowly rrmeable lower layers. Stone and 
gravel are scattere throughout the soils. Shallow soil 
depth and coarse fragment content restrict root develop
ment. The available water capacity is low. 

The soils of this unit are best suited to range and are 
used for range. They are too shallow and stony for 
cultivation. 

Estimated Yields 
Cro yields in Erath County under dryland farming 

ing time and during the ~owing season. enerally, the 
higher the rainfall, the hIgher the crop yields. Some of 
the sandier soils may also be limited by fertility. Con
sistent high yields depend on good soil management in 
addition to available moisture and fertility. The soil that 
is used within its capabilities and mana~ed according to 
its needs ~ill produce the best average YIelds. Such man
agement mcludes the use, where needed, of terrace sys
te~s, co~tour fa~ming, soil-improving crops, cover crops, 
wmd strIpcroppmg, crops that produce a large amount 
of residue, and timely application of the right amounts 
and kinds of fertilizer. 

Average yield estimates are listed in table 2 for each 
major cultivated soil in Erath County. Estimated aver
age yields are given for a high level of. management for 
peanuts,grain sorghum, and oats. Also listed are esti
mated animal-unit-months of grazing for tame pastures. 
These yields are based on information from research, 
from interviews with Texas Agricultural Experiment 
Station personnel, and from interviews with farmers and 
others having knowledge of yield information. Soils not 

--
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TABLE 2. Estimated average acre yields of principal crops under a high level of management 
[Only the arable solis are listed In this table. Dashes In a column indicate that the crop Is not ordinarily grown on the soll] 

Soil Peanuts Grain 
sorghum 

Oats 

Lbs. Lbs. Bu. 
Altoga-Lewisville clay loams, 5 to 8 percent slopes, eroded____________________________ __________ 1,800 35 
Blanket clay loam, a to 1 percent slopes____________________________________________ __________ 3,500 55 
Blanket clay loam, 1 to 3 percent slopes____________________________________________ __________ 3, 000 50 
Bolar clay loam, 3 to 5 percent slopes, eroded_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 000 37 
Bolar-Denton complex, 3 to 5 percent slopes_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ 2, 500 45 
Bosque IODm, occasionally fiooded_ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 100 3, 500 60 
Bunyan fine sandy loam, occasion8lly fiooded_ n ___________________ n _ _ _ _ __ __ __ __ __ _ 1, 150 3, 500 60 
Bunyan soils, frequently fiooded ________________________________________________________________________________ _ 
Chaney loamy sand, 1 to 5 percent slopes_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 200 2, 400 38 
Chaney soils, l·to 5 percent slopes, eroded__________________________________________ 900 1,850 34 
Crawford clay, 1 to 3 percent slopes_______________________________________________ __________ 2,500 50 
Demona loamy sand, 0 to 5 percent slopes__________________________________________ 1,300 2,100 20 
Denton silty clay, 1 to 3 percent slopes____________________________________________ __________ 2,700 50 
Duffau fine sandy loam, a to 1 percent slopes_______________________________________ 1,300 3, 000 40 
Duffau fine sandy loam, 1 to 3 percent slopes _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 800 2, 700 40 
Duffau fine sandy loam, 3 to 5 percent slopes_______________________________________ 1,100 2,500 38 
Duffau loamy fine sand, a to 5 percent slopes _______________________________ n______ 1,200 2,100 38 
Duffau soils, 2 to 5 percent slopes, eroded_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 000 2, 500 . 35 
Duffau soils, 5 to 8 percent slopes_________________________________________________ 800 2, 000 30 
Frio clay loam, occasionally fiooded________________________________________________ __________ 3,500 60 
Gowen clay loam, occasionally flooded_____________________________________________ __________ 3,500 60 
Hensley loam, 1 to 3 percent slopes___ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ ___ _ _ _ ____ 2, 200 40 
Houston Black clay, a to 1 percent slopes___________________________________________ __________ 3, 000 55 
Houston Black clay, 1 to 3 percent slopes_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ __ _ _ __ _ _ _ _ __ __ _ _ ___ _ _ _ _ _ _ 2, 700 50 
Lamar loam, 1 to 3 percent slopes_ _ ___ _ __ _ ___ _ _ __ ____ ___ _ _________________________ __________ 2, 000 35 
Lamar loam, 3 to 5 percent slopes_________________________________________________ __________ 1,500 2.5 
Lewisville clay loam, 1 to 3 percent slopes__________________________________________ __________ 2,700 50 
Lewisville clay loam, 3 to 5 percent slopes _________________________ n ____________________ no __ 2,500 45 
Lewisville-Altoga clay loams, 3 to 5 percent slopes, eroded____________________________ __________ 2, 000 40 
Lindy fine sandy loam, 1 to 3 percent slopes________________________________________ __________ 2,700 45 
Lindy fine sandy loam, 1 to 3 percent slopes, eroded_________________________________ __________ 2, 000 35 
Lindy loam, 1 to 3 percent slopes__________________________________________________ __________ 2,500 50 
May fine sandy loam, a to 1 percent slopes ________________________ n_n ______ n____ 1,300 3, 000 45 
May fine sandy loam, 1 to 3 percent slopes_________________________________________ 1,200 2,700 40 
Nimrod fine sand, a to 5 percent slopes____________________________________________ 1,150 2, 000 18 
Nimrod-Arenosa-Patilo fine sands, a to 3 percent slopes______________________________ 800 1,200 18 
Purves clay, 1 to 3 percent slopes ____________________ - --_ - _ ___ ____________________ __________ 2, 200 40 
Purves clay, 3 to 5 percent slopes_ _ _ _ _ _ _ ___ _ _______ _ ___ __ ___ _ _________ ____________ __________. 2, 100 38 
Sandy alluvial land _____________________________ - __ - - - - - - - - - - - - _ - _____________ - - - - -- - ___ - - - ___________________ _ 
Selden fine sand, 1 to 5 percent slopes______________________________________________ 1,200 2,200 30 
Selden soils, 1 to 5 percent slopes, eroded___________________________________________ 800 1,600 20 
Thurber and Waurika soils_______________________________________________ ________ __________ 1,400 35 
Trinity clay, occasionally flooded __________________________________________________ --________ 3,500 60 
Truce fine sandy loam, 1 to 5 percent slopes_ _______________________________________ __________ 2, 000 30 
Vashti loamy fine sand, 1 to 3 percent slopes ________________________________________ . _____________________________ _ 
Venus loam, a to·l percent slopes, occasionally flooded_______________________________ 1, aGO 3, 000 60 
Venus loam, 1 to 3 percent slopes__________________________________________________ 900 2,700 50 
Venus loam, 3 to 5 percent slopes__________________________________________________ 800 2,300' 40 
Waurika fine sandy loam, a to 1 percent slopes______________________________________ __________ 2, 000· 35 
Waurika fine sandy loam, 1 to 3 percent slopes _______________ n _________ n __ n ___ n_ __________ 1,500 . 30 
Waurika fine sandy loam, 1 to 3 percent slopes, eroded_______________________________ __________ 1,350 25 
Waurika fine sandy loam, thick surface, a to 2 percent slopes_________________________ __________ 2,500 40 
Windthorst loamy very fine sand, 1 to 5 perceI).t slopes_______________________________ 1,290 . 2, 00035 
Windthorst fine sandy loam, 1 to 3 percent slopes____________________________________ 1, 020 2,500 38 
Windthorst fine sandy loam, 1 to 3 percent slopes, eroded____________________________ 1, 000 2,250 35 
Windthorst fine sandy loam, 3 to 5 percent slopes___________________________________ 950 2, 000 35 
Windthorst fine sandy loam, 5 to 8 percent slopes___________________________________ 800 1,750 25 
Windthorst soils, 3 to 5 percent slopes, eroded ____________ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 800 1, 500 20 
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Tame 
pasture 

A.U.M.' 
4. a 
7. a 
6.5 
5. a 
6. a 
8. 0 
8. a 
9. a 
4.0 
5. a 
6. a 
4.5 
6. 5 
6. 5 
6.5 
5. 5 
4.0 
5. 0 
4.5 
8. a 
8. a 
5. a 
6.5 
6.5 
5. a 
4. 5 
6. 5 
6.0 
5.0 
6. 5 
5.5 
6. a 
7. a 
6.5 
4.5 
3.5 
5. 0 
4.8 
8. a 
3. 5 
5. a 
4.0 
7.0 
3. 5 
6. a 
7. a 
6.0 
5.5 
5. a 
4. a 
3.5 

. 6. a 
5. a 
6.5 
5. a 
5. a 
4.5 
4.0 

1 Animal-unit-month is a term used to express the carrying capacity of pasture. It is the number of animal units carried per acre, multi
plied by the number of months the pasture is grazed during a single grazing season without injury to the sod. An acre of pasture that pro
vides 2 months of grazing for 2 cows has a carrying capacity of 4 animal-unit-months. 

, . 



46 SOIL SURVEY 

l~sted are either unsuitable for cropland or the crops 
lIsted are not generally grown on these soils. 
Th~ following management practices are common to 

the hIgh level of management for the crops listed. 
1. Effective measures for conservation of soil and 

moisture. 
a. Terraces and diversions where needed. 
b. Contour farming and wind strip cropping. 
c. Adequate measures for maintenance of tilth. 

(1) Pro]?er management of crop residues. 
(2) Mimmum tillage, and least possible dis

turbance of soil structure. 
(3) Crop residues left on the surface or ir the 

surface layer. 
( 4) Variation in depth of tillage. 
( 5) Post'ponement of tillage, harvestin 0", or 

grazmg if the soils are wet. b 

d. Use of an effective cover crop. 
2. Effective use of crops and fertilizers. 

a. Clean-ctilled row crops alternated with close-
• 

~rowmg crops. 
b. ;::;election of proven better varieties or strains 

of crops, and timely planting and harvestinO". 
c. Commercial fertilizers used in the croppinO" ~ys

tern, as indicated by soil tests and crop ne~ds. 
3. Consistent and timely measures for control of 

insects, plant diseases, and weeds. 
The following management practices are common to 

high levels of management for tame pastures. 
1. A full cover of base grass is maintained. 

,. 2. Pro~er use is practiced, including rotation 
grazmg. 

3. Fertilizer is applied according to soil tests and 
management needs. 

4. Systematic weed and brush control is practiced. 
5. Mowing follows the grazing season to prevent 

spot grazing of new growth. 

Irrigation 
A limited s~p~ly ~f surf~ wa~er storage is presently 

available for IrrIgatIOn. It IS mainly in the floodwater 
retarding ~ervoirs, built in the county's three water
sh~ds, and m a small number of large irrigation reser
VOIrs that have been constructed. The potential for 
surface water storage in most parts of the county can 
be developed to furnisl?- considerably more irrigation 
water. A:lil1l!loff wa~r m the county is good irrigation 
water, smce It contams very small amounts of undesir-
able minerals. . 

Ground water is available in sufficient quantities for 
irrigation in the central and southern parts of the county. 
The largest quantities are in the sQuthern part. In the 
west-central pa~ of the county, ground water is available 
at depths rangmg from 80 to 150 feet in quantities of 
from 50 to 200 gallons per minute. Ground water in the 
central and southern parts of the county is at depths of 
200 to 425 feet and in quantities of from 200 to 400 gal
lons per minute. 

Ground water ,from the Trinity Sand Formation is pres
ently .being .u~e~ for irrigation in Erath County and the 
countIes adJommg on the west. The salt content of this 

water, however, makes its use questionable. Landowners 
should have a cJle~ic3:1 analysis made of any ground 
wa~e~ used fo~ ~rrlgatlOn. In addition, a periodic soil 
salmlty analYSIS IS a good safeguard against salt buildup 
in the soil. 
. ~ g:eneral, the same crops can be grown under both 
n:rlgatIO.n and dryland farming. More intensive use of 
11lgh-resldue crops, legumes, fertilizers, and residue 
mana~e~ent is made possible through use of irrigation. 
TechnICIans of the Soil Conservation Service assistin 0' 

the Bosque, Palo Pinto, and Upper Leon Soil and Wate~ 
C?nserva.tio?- D~stricts are availabl~ to assist ~ designing 
sUlta?le Irr~gatlOn sy~te~s, planmng croppmg systems, 
and 111 solvmg other IrrIgation problems. 

Use of Soils for Range S 

In th~s section, the soils ?f t~le county ~re grouped into 
range SItes tha~ produce SIgnIficantly dIfferent kinds or 
am~mnts of natIve plants. The table "Guide to Mappin o 

Umts" . at the back of the survey lists each soil and it~ 
respectIve range site. 

Sev~nty-four perc~nt, or about 510,000 acres, of the 
l~nd m the coun~y IS r.ange. It is used for grazing by 
lIvestock and an 111creasmg number of deer. Most of this 
~and is gently rolling, but there are some steeper slopes 
m th~ n?rthern and eastern parts of the county. Range
la?-d IS m all parts of the county, in the West Cross 
TImbers, North Central Prairies, and Grand Prairie Land 
Resource Areas. The landscape is dissected by numerous 
small dra:ins that flow into the Paluxy, Bosque, and 
Brazos RIvers. 

About half of the agricultural income in the county is 
from rangeland. The climate is favorable for QTowth of 
range vegetation. A'bout half of the ran O"cland has 
enough hrowse and weeds to make it suitabl~ for cattle 
sheep, and goats. Cattle make up about 80 percent of th~ 
total animal units grazed. Goats account for about 14 
percent, and sheep the remaining 6 percent. 

The first grazing by domestic livestock occurred 
around 1854 when the county was settled. The largest 
num ber of. cattle. occuP.ied the county between 1870 and 
1910. Dur~g this perIod. of heavy grazing, the plant 
cover deterIOrated: T.he higher producing grasses, such 
as the bluestems, mdlangrass, and switchO"rass were re-
placed by less desira;ble plants and brush. b , 

In recent years, many farmers and ranchers have 
adop~d manag~ment practices, such as cross fencing and 
r?tatlOnal gra~mg, th~t are designed to bring back the 
~gher producmg natIve grasses. In addition, in many 
mstances, they have seeded adapted grasses, such as King 
Ranch blueste~, jobnsongr~s, and ber~udagrass, that 
have an even higher potentIal forage YIeld than native 
grasses. 

Yegetation, both native and adapted, is produced main
ly I~ two definite growth peri<>?-s. During the months of 
AprIl, May, and June, approxImately two-thirds of the 

, growth is produced. This is a period of greatest rainfall 
and when temperatures are most favorable for the growth 
of warm-season plants. The other growth period is during 

3 Prepared by THAD B. TREW and JOE B. NORRIS, range con
servationists, Soil Conservation Service. 

, 
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September and October. Rainfall is not so great or so 
dependable during this season. Cooler temperatures the 
last part of October retard the growth of the warm-seasoll 
grasses. Texas wintergrass, abtmdant on all sites except 
sands, create:;:; a desirable balance between summe:l' and 
\yinter forage. Grmyth is limited during January because 
temperatures are Im"- Short droughts are common in 
midsummer, and some droughts may last 60 to 90 days. 
These retard plant gro\yth and prevent the spread of 
desirable vegetation. 

Range sites and condition classes 
Different kinds of soil vary in their capacity to pro

duce grass and other plants for grazing. The soib that 
produce about the saIlle kind and amount of forage, if 
the range is in similar condition, make up what is called 
a range site. 

Range sites are kinds of rangeland significantly dif
ferent in the kinds and amounts of vegetation they 
produce. A significant difference in vegetation is a differ
ence that is great enough to recluire separate grazing of 
the range site or different management to maintain or 
improye the vegetation on the site. If cultivated crops 
are not to be gro\Yn, the most productive group of for
age plants on a range site is generally the original com
bination of plants. On many acres in this county thl' 
presenL potential of the range is considerably less than 
the original potentia 1. Erosion and continuous overgraz
ing are the principal causes for this loss in productivity. 

Range condition is determined by the proportions of 
decTeaser, increaser, and invadcr plants currently on a 
range site. 

Decreasers are species in the potential plant commu
nity that decrease in relati\'e amount under close graz
ing. They generally are the tallest and most productive 
perelmial grasses and forbs and the most palatable to 
livestock. 

Increasers are species that increase in relative amount 
as the morl' desirable plants are reduced by close graz
ing:. They are commonly shorter, and some are less palat
ahle to livestock than decrea:"ers. 

I'II1'adcl's are plants that \Yere kept out of the original 
stand by the competition for mOIsture, nutrients, and 
light in the potential plant community. They do, how
eyer, come into the stand and grow along \yith the in
creasers after the original vegetation has been reduced 
by grazing. Invadl'I's an' poor quality grasses, annual 
weeds, and some ~hl'ubs. Generally they have little graz
ing value. 

Range condition cla~~e~ show the present condition of 
the native vegetation on a runge site in relation to the 
nati\'(' "egeta.tion that could grow on the site. 

A range is in c.1'cel1cilt condition if 76 to 100 percent 
of the yeget a t.ion is of the same kind as in the original 
stand. It is in good condition if the percentage is between 
51 and 7\ in fair condition if the percentage is between 
26 and 50, and in pOOl' condition if the percentage is less 
than 25. 

Potential forage produdion depends on the range site. 
Current forage production depends upon the range con
dition and the moisture that the plants get during their 
growing season. One of the main objectives of good 

range management is to keep range I and in excel! ent or 
good condition. 

When range is maintained in excellent or good condi
tion, water is conserved, yields are improved, and the 
soils are protected. A major problem is recognizing im
portant changes in the kind of cover on a range site. 
Changes take place gradunll.\' and can be misinterpreted 
or overlooked. Growth encouraged by heavy rainfall may 
lead to the conclusion that the range is in good concli
tion, w'hen actually the cover is weedy and the long-time 
trend is toward lower production. On the other hand, 
some rangeland that has been closely grazed for rela
tively short periods, under the supervision of a careful 
manager, may have a degraded appearance that tempo
rarily conceals its quality and ability to recover. 

Descriptions of range sites 
The 12 range sites in Erath County are described 

in the followin~' pages. Two miscellaneous land types, 
Gul1ied land and :\1ine dumps, do not have the ability 
to produce any appreciable amount of vegetative growth 
and ha\'e not been assigned to range sites. 

Range site descriptions provide a brief resume of the 
site. They include recognizable characteristics of the site, 
site hazards, potential vegetation, and yield. Yield is 
expre,,~ed as a range in production from unfavorable to 
favorable years. 

ROLLING PRAIRIE RANGE SITE 

Soils of this range site form a gently sloping to steep 
prairie landscape dotted by a few scaltered liYe oaks. In 
many places very shallow and moderately deep soils 
occur alternately and give this site a benched a.ppearance. 

Some of the shallow and very shallow areas are 
droughty and low in productivity. Other areas produce 
a good gro'wth of mid grasses because the roots can draw 
moisture from the underlying soil material. Small lime
stone rocks on the surface and throughout the soils im
prove the moisture supply in the area around the rocks. 
The soils of this site crust if their surface is left bare. 
The hig'h lime content causes forage to be low in phos
phorus during winter and in dry periods. 

The potentIal plant community on this range site con
sists of mid and a few tall grasses. Decreasers make up 
about 70 percent of the vegetation. Little bluestem is the 
principal decreaser and accounts for 50 percent 01' more 
of the vegetation. Other de creasers are indian!lTass and 
big bluest em. Increasers, mainly side-oats gl:ama, tall 
grama, and silver bluestem, make up the remaining 30 
percent of the vegetation. 

For several years the range condition on most soils in 
this site has been declining. Owruse by livestock has left 
most range in fail' to poor condition. Little bluestem, big 
bluest em, and indiangrass are the first decreasers to dis
~pp('ar as n. result <;>f overgrazing by cattle. In some 
lllstn.m'ps, lwavy grazmg by goats and sheep has reduced 
or eliminated t.lll' most desirable forbs. 

This site i.-; a good forage producer and responds read
ily to sound range management, including seeding. ""hen 
this sito is in excellent. condition, the potential yield of 
air-dry herbag'e, in pounds per acre, ranges from 4,500 in 
dry years to 5,000 in wet years. About two-thirds of this 
yield is suitable fora!!c for livpstock. . , 
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SANDY LOAM RANGE SITE 

The ncarly level to sloping soils of this range site 
occupy post oak and blackjack oak savannahs on hills 
(fig. 22). These soils are shallow, moderately deep, and 
deep sandy loams that have clay, sandy c}n,y, or sandy 
c.1a.y loam lower layers. The soils of this site have a good 
moisture relationship, and plants are able to make good 
use of small showers. The soils store moisture in the lower 
l:wers and are good grass producers. Grass roots easily 
penetrate the~e soils, but if they are left without yegeta
tion, they crust. and water intake is retarded. These soils 
11:n-e a good mineraI balancc, and the vegetation produced 
on this site is palatable and nutritious to livestock. These 
soils are snsceptible to both soil blowing and water 

• eroslOn. 
The original stand of post oak shaded about 15 percent 

of the acreage of these soils, and a good stand of mid and 
a few tall grasses grew in the open areas. Decreasers still 
make up about 75 percent of the plant commnnity. In 
some places the principal decreaseI', little bluestem, covers 
more· than 50 percent of the site. Indiangrass, and to less 
extent big bluestem and switchgrass, thrive on the wetter 
parts of t he site. Increasers, such as silver bluestem and 
side-oats grama, make up 25 percent of the grass cover. 
OYergrazing permits oaks to increase to the point ",here 
they are dominant on the site. 

1"'orage on this site is preferred to that on the sandy 
and deep sandy sites commonly found in the same pas
ture. Thu~, it is one of the first to degenerate under hea\-y 

grazing. Little bluestem and other decreasers are quickly 
grazed from the site. Many years ago fires helped to limit 
the amount of oak. Now, with control of fires and reduced 
competition by grass, much of the site is covered by oak. 

This site responds readily to range management. Brush 
control and range seeding are generally needed to restore 
the site. Thereafter, good management can m.aintain pro
duction. 'Where this site is ill excellent condition, the 
potential yield of air-dry herbage, in pou~lds pel' acre, 
ranges from 4,500 in dry yenrs to 6,000 III wet years. 
Three-fourths of this yield is suitable forage for livestock. 

DEEP UPLAND RANGE SITE 

The nearly level to moderately steep soils of this site 
occupy smooth prairies, ,alleys, and the lmyer part ?f 
long gentle slopes. These are deep loamy to clayey SOIl s 
that can produce large amounts of high-quality forage 
(fig. 23). ,Vhere this site occupies a low position on the 
landscape, it receives additional water from adjacent 
slopes or wet weatller seeps from limestone outcrops. This 
causes additional forage production. Soil crusting is sel
dom a problem on this site, unless the site is subjected to 
\ery heavy grazing. 

Decreasers make up about SO percent of the potential 
plant community. The most important are indiangrass, 
switchgrass, big bluestem, and little bluestem. Side-oats 
grama, silver bluestem, and Texas wintergrass are the 
principal increasers, and they make up about 20 percent 
of the yegetation. A few elm trees grow along some of 

Figure 22.-Sandy Loam range site. The soils are Truce and Bonti. 
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the larger streams. There are no other trees natural to the 
site. 

This site is among the first to degenerate from con
tinued heavy grazing. The tall grasses are quickly grazed 
feom the site, and this leaves the shorter side-oats gmma, 
Texas wintergrass, and buffalograss. Outside water helps 
to maintn,in these grasses, even though they may receive 
constant grazing. Grasses on this site have a good mineral 
balance. 

Accessibility and the lower elevation of this site cause 
livestock to concentrate here during winter for protection 
from the weather. The site produces an abundance of 
Texas wintergrass in the lower condition classes. 

·Where the site is in excellent condition, the potential 
yield of air-dry herbage, in pounds per acre, ranges from 
6,500 in dry years to 8,000 in wet years. Approximately 
5,000 to 6,000 pounds per acre is forage for livestock. 

LIMESTONE HILLS RANGE SITE 

The sloping to steep soils of this site occupy hills. These 
soils grow mid and tall grasses and scattered stands of 
live oak. Rocks ranging from 1 inch to 3 feet in diameter 
cover 30 to 40 percent of the surface on some of the 
slopes. The rocks permit light rains to be more effective 
and create a better condition for plant growth. These 
soils are shallow and underlain by fractured limestone 
and marl. The marl or cla,y under the limestone stores 
moisture that is then available to plants. 

Live oak originally shaded 5 to 10 percent of this site. 
The decreasers that cover 75 percent of the site are little 
bluestem, indiangrass, and big bluestem. Increasers that 
make up 25 percent of the vegetation are side-oats grama, 
Texas cupgrass, silver bluestem, Texas wintergras3, and 
tall grama. 

This site normally is in better condition than most of 
the other range sites, and sizeable acreages are in good 
condition. The steep slopes and stones on the surface 
cause livestock to graze adjacent sites that are more 
n,ccessible. The number and size of stones also give pro
tection to decreaser grasses and reduce the effects of 
heavy grazing and drought. Many of the decreasers, such 
n,s little bluestem and indiangrass, remain on the site and 
spren,d rapidly under good range management. This site 
is often invaded by cedar, but it responds well when the 
brush is controlled. All of the soils in this site respond 
well to brush control. 

"Where this site is in excellent condition, the potential 
yield of air-dry herbage, in pounds per acre, ranges from 
5,000 in dry years to 6,000 in wet years. Some 4,000 to 
5,000 pOlmds per acre is forage for livestock. 

BOTTOMLAND RANGE SITE 

The level to gently undulating soils of this site lie 
along the rivers and small streams. The soils are deep and 
fertile. Permeability is moderate to very slow. These are 

Figure 23.-Deep Upland range site. The soil is Houston Black clay. 
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productive soils that receive extra water from frequent 
to occasional floods. 

The original grasses are hard to find on this site because 
they have been grazed out by livestock and wild game. 
The pecan trees und a few elms and oaks that originally 
shaded about 10 percent of the area now shude a larger 
percentage of the site. 

In the potential plant community, decreasers cover 
about 75 percent of the site. The principal ones are indian
grass, big bluestem, and switchgrass. Increasers that 
gl'O'V on the other 25 percent are silver bluestem, side
oats grama, and vine-mesquite. 

This productive tall-grass site is normally in poor con
dition on most ranches as a result of continued overgraz
ing. It is accessible to livestock and, in many instances, 
streams flow through the site. Vegetation greens up 
quickly and stays green longer than on most sites because 
extra water is received. It also produces a better thun 
average balance of summer and winter forage. These fac
tors encourage the heavy livestock grazing the site 
receives. The taller grasses have been replaced by Texas 
wintergrass and Canada wildrye. Pecan, elm, and hack
berry trees have increased in number since livestock have 
overgrazed the site. Because the site receives extra ,vater, 
it responds well to brush control, reseeding, and other 
good practices of range management. 

,Vhere the site is in excellent condition, the potential 
yield of air-dry herbage, in pounds per acre, ranges from 
7,000 in dry years to 8,500 in wet years. About 5,500 to 
6,000 pounds per acre is forage for Ii vestock. 

SANDSTONE HILLS RANGE SITE 

The soils of this site occupy low hills that have sand
stone rocks and open stands of post oak trees on the 
slopes. The soils are moderately deep stony sandy loam. 

About 10 to 45 percent of the area is covered by sand
stone rocks (fig. 24). The rocks range from 1 inch to 5 
feet in diameter. Soils of this site make effective use 01' 
small showers, and plants survive well during periods oJ 
drought. 
The original vegetation on thi:; site ,vas an open stallll 

of post oak trees that shaded about 15 percent of till' 
grOlmd and mid and tall grasses under and around till' 
trees. The main decreasers, which still covel' about 7u 
percent of the site, are little bluestem and indiangrass. 
Important increasers that cover the other 30 percent an 
side-oats grama, silYer bluestem, and hairy grama. 

The steep and stony slopes of this site have helped pre 
vent degeneration of the yegeta tion. Li \'estock do nOI 
heavily graze the area if smoother land is available. Lo,", 
of plants from this site during a drought is not :"0 grea t 
as on other sites, because of the water-concentrnting ef · 
fect of the stones. 

Where the site is heavily grazed, post oak incl'cnsL's and 
shades out the grass. Response to bl'1l"h control is gooel , 
however, and after a few years of effective range man · 
agement, little bluestem again is dominant on the site. 

Where the site is in excellent condition, the potentia I 
yield of air-dry herbage, in pounds pel' acre. ranges ft'olil 
3,000 in dry years to 4,500 in \Yet years. Two-thirds 0 1 
this yield is forage for livestock. 

FigUre U.-Sandstone Hills range site. The soil is Truce stony fine sandy loam, 5 to 40 percent slopes. 
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SANDY RANGE SITE 

The nearly level to sloping soils of this range site oc
cupy post oak and blackjack oak savannahs. These soils 
are moderately deep to deep and have a sandy surface 
layer. They take water readily and store fairly large 
amounts in their sandy clay or sandy clay loam lower 
layers. These soils are subject to soil blowing and water 
erosion if left without a cover of vegetation. The forage 
produced on this site has a low nutritive value. 

Post oak and blackjack oak originally shaded about 
20 percent of tIllS site. Continuous invasion of oaks has 
increased the amount of shade throughout the site. Mid 
and tall grasses grow among the trees. Eighty percent 
of these grasses are decreasers. The most important ones 
are little bluestem, indiangrass, and sand lovegrass. The 
other 20 percent are increasers, mainly silver bluestem 
and hairy dropseed. Under continuous overgazing, oaks 
and greenbriar increase and control the site. 

OYer the years this site has managed to maintain a 
fair to good stand of decreasers. Poor palatability caused 
by low protein and mineral content is the reason these 
species have remained. Brush and shrubs have invaded 
following years of dry weather and overgrazing. The 
thick stands of noxious brush have suppressed the growth 
of decreasers. Elimination of brush releases moisture and 
light to small weakened grass plants. Desirable plants 
respond favorably to brush control, and rapid recovery 
of the site can be expected. 

·When this site is in excellent condition, the potential 
annual yield of air-dry herbage, in pounds pel' acre: 

ranges from 4,000 in dry years to 5,000 in wet years. Two
thirds of this yield is forage for livestock. 

SHALY HILLS RANGE SITE 

The gently sloping to steep soils of this range site 
are on slopes of low hills (fig. 25). These shallow, grayish 
soils take water very slowly, crust easily, and are 
droughty. The underlying shale neither absorbs nor gives 
up much moisture to plants. Many plants that grow on 
this site have the ability to go dormant and then resume 
growth readily in response to available moisture. Erosion 
is a problem on much of this site. 

Decreasers that make up about 60 percent of the vegeta
tion are side-oats grama, silver bluestem, and Arizona 
cottontop. The principal increasers that make up the 
other 40 percent are curly mesquite, buffalograss, and 
Texas wintergrass. Notrees were in the original 

• vegetatlOn. 
This is one of the first range sites to deteriorate under 

ad verse conditions. When the grass cover is grazed from 
the steep slopes, runoff is so great that erosion quickly 
starts. Many of the slopes are bare and severely eroded l 

and others support only vegetation of the type growing 
in deserts. Range improvement is slow because a large 
part of the rainfall is lost as runoff. Soil is also lost from 
the steep slopes, and in many instances the original 
vegetation cannot be restored because too much soil has 
been lost. 

·When this site is in excellent condition, the total an
nual yield of air-dry herbage, in pounds per acre, ranges 

Figure 25.-Shaly Hills range site invaded by mesquite. The soil is Owens stony clay. 
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from 2,000 in dry years to 3,000 in ,,'et years. Approxi
mately one-half to t"o-thirds of this yield is forage for 
li,estock. 

REDLAND RANGE SITE 

The nearly level to gently sloping soils of this range 
site are on upland sayannahs. Liye oak, shin oak, and a 
few scattered post oak trees characterize this site. The 
clayey and loamy soils rest on fractured bedrock. They 
hold a low to moderate amount of water. These soils 
have a good mineral balance and produce high quality 
palatable forage. Livestock prefer this site to all other 
range sites in the county. Erosion is not a problem, but 
crusting is severe when the surface is left bare. 

Live oak or shin oak shaded about 10 to 15 percent of 
this site in its original state. Decreasers, mainly little 
bluestem, indiangrass, and big bluestem, made up 75 per
cent of the forage vegetation. Important increasers that 
made up the other 25 percent were side-oats grama, Texas 
wintergrass, and silver bluestem. 

Because livestock prefer the palatable forage, all of the 
original grasses have been grazed ont "here they are not 
protected by shin oak. Following control of the oak, good 
management ean release these grasses for fast range 
recovery. 

When this site is in excellent condition, the total annual 
yield of air-llry herbage, in pounds per acre, ranges from 
4,500 in dry years to 6,000 in wet years. About 4,000 to 
5,500 pounds per acre is forage for livestock. 

TIGHTLAND RANGE SITE 

The nearly level to gently sloping soils of this range 
site occupy ,vide smooth slopes, commonly loeated below 
areas of the Shaly Hills range site. The soils of this site 
have slow to very slow permeability. If their coyer of 
yegetation insures water intake, these deep to moderately 
deep soils can store a large amount of water that plants 
can use. Keyertheless, they dry out completely during 
periods of drought. 

Many plants on this site have the ability to go dormant 
during dry periods and then resume growth easily ,,-hen 
moisture becomes available. Decreasers make up about 
65 percent of the potential vegetation. The most impor
tant are side-oats grama and silver bluestem. The princi
pal increasers that cover the other 35 percent of the site 
are buffalograss, vine-mesquite, and Texas wintergrass. 

Grass gro,,-n on this site has a good mineral balance'. 
Palatability and easy accessibility cause livestock to pre
fer grazing this site to the surrounding sites. The con
centrated grazing, along with periodic drought, have left 
most areas in poor condition (fig. 26). In addition, re
sponse to brush control and seeding is slower than on 
other sites. These combined adverse factors necessitate 
careful management. 

When this site is in excellent condition, the total annual 
yield of air-dry herbage, in pounds per acre, ranges from 
2,000 in dry years to 3,000 in ,,-et years. About 1,500 to 
2,600 pounds per acre is forage for livestock. 

DEEP SANDY RANGE SITE 

Areas of this range site are characterized by deep sand 
and thick stands of small post oak trees. These soils are 
deep over lower layers of fine sand and sandy clay loam. 

~\vai1able water capacity is low to moderate, and only 
deep-rooted plants grow well. Plants on this site pro
duce low quality forage. 'When the surface is not protected 
by vegetation, soil blowing is a serious problem. 

This site originally produced mostly post oak trees and 
little grass. At least 30 percent of the site ,,-as shalled by 
the post oak. Sand lovegrass is the principal decreaser, 
and redlovegrass in an increaser. A small amount of in
diangrass has been observed on this site. 

Most of this site is presently coyered by a thick stand 
of post oak that shades from GO to 90 percent of the soil 
and limits the gro,vth of grass. Brush control is necessary 
before range imprO\-ement can be made. "Weeping love
grass, an introduced grass, does well ,,-hen seec1Cll aft er 
brush control. 

Total annual yield of air-dry herbage is less than 1,000 
poulHls pel' acre because the soib are shaded by post oaks. 
Yield can be increased by controlling brush and seeding. 

VERY SHALLOW RANGE SITE 

The soils of this range site are gently rolling allll le"f-. 
than 10 inches deep over nonporous shell conglomerate 01' 

limestone. Roots and water seldom penetrate the lime 
stone and conglomerate. As a result of the limited stor
age of water and nutrients, the kinds and amount:- of 
plant grmvth are restricted. 

This is an open grassland site. Small motts of liw oal, 
shade less than 5 percent of the land. Decreasers make up 
about 55 percent of the potential vegetation. Little blm'
stem, side-oats grama, and tall grama are dom i n:tll t 
Another 35 percent is made up of increasers such as 1m f
falograss and sih-er bluestem. About 10 percent or nil 
vegetation is forbs. 

Livestock use the low ridges in this site as a bec1din!.: 
~ , 

ground. This complicates management and lealls to f1ll'
ther range deterioration. Most of the site is in poor condi 
tion as a result of heavy grazing and drought. Soi' 
crusting further limits water intake. This is one of tIll 
slo'west sites to recm-er under effective range management 

vVhen this site is in excellent condition, the total aBBlIa 

yield of air-dry herbage, ill pounds per acre, ranges froll1 
1,200 in dry years to 2,000 in wet years. The site seldon, 
produces the maximum herbage yield, but yield varies ill 
years of unfavorable and favorable rainfall. Two-thin}, 
of the yield is forage for livestock. 

Use of Soils for Wildlife 
In this section wildlife sites are described, and wi ldlifl' 

habitats are discussed briefly. About U percent of tll., 
county is in range or pasture that is well suited to wild 
life. Also, much of the culti yatedland is idle or is in crop" 
that provide good habitat for wildlife. 

In recent years wildlife species have been on the in, 
crease. Erath County currently supports a variety of willI, 
life. The more important animals are deer, raccoon, rabbit, 
squirrel, skunk, opossum, coyote, fox, bobcat, and arm:l' 
dillo. The main kinds of birds are dove, quail, durl" 
songbirds, and a few turkey. Largemouth hass, chamll'l 
catfish, and bream are the fish generally stocked in farm 
ponds. 
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Figure 26.-Tightland range site invaded by mesquite and tasajiIIo. The soil is Thurber clay loam. 

Descriptions of wildlife sites 
The soils of Erat.h County lta,'c ueen placell in four 

\\,ildlifl' sites. The"l~ "ill'" am grollpS of soil associations. 
The soil associations are sho\\'ll on the general soil map at 
the back of this publication and are described in the "ee
tion "General Soil Map. " Eaeh sitc is unique ill topo
graphy, proclllet.i,'ity. kind" and amollnts of YegL'tation, 
and princi pal species of wildlifc that inhauit the s itC'. 

WILDLIFE SITE 1 

This sitc consists of IH';I~'ly len'l to sloping, loam), and 
sandy soils 011 upLlIlds. 1he Chaney, Demona, Nimrod. 
Scl(lcn, " Tindthorst, [lnd Duft'au soils, of soil associations 
1, ~, and 3 on the General Soil Map, make up this site. 
Chaney, Demona, Nimrod, and Selden soils occupy the 
sandier areas. TI1('sC arcas arc dissectl'd by intermittent 

" streams. 
Much of the acreagc in associations 1, c), amI 3 ha:" 

been farmed at one timc, but many fields [lre no\\' idle 01' 

in grass. Thc main crops grown in cultivated areas nrc 
peanuts, small grain, and grain ot' forage sorghum. OtIll't' 
Mcas are covered by scrub post oak and blaekjack oak. 
:rh~ main nativc grasses arc littlc bluestem, big bluestcm, 
mdmngrass, sand lovc,!.','rass, purpldop, and wildrye. Plum 
bnshes grow in a few pln cC's. 

A few deer inhabit the wooded areas. Othcr wildlife 
common to this site are squi rrel, rabbit, armadi 110, boiw:l t, 

fox, racc?on, coyote, and opossum. A large number of do,'e 
and qW1l1 and a few turkey inhabit this "ite, ~ollgbil'(ls 
are common. Migrating ducks stop to feed allli re:,:,t on 
farm ponds. 

WILDLIFE SITE 2 

This si,te con~ists of nearl," lenl to steep. loamy and 
clayey SOIls of the uplands, Most of the area consists of 
Ycry shallo\\' to moderately deep, rocky and gmvelh' 
limestone ridges and deep clayey soils in the valley,:;, TIle 
Houston Black, Denton, Pun'es. )lalote1'1'e, and Dugout 
soils of as:"ociations 4: and [) make IIp this site. Hou';ton 
Black ailli Denton soils occupy shallo\\' "aIle\' areas. 
Purves, Maloterre, and Dugout soils occupy gni \'elh' to 
stony ridges and slopes. . 

Much of association 4 is cultiyated to small grains, cot
ton, and sorghum. Most of association [) is open prairie 
areas of native range. The main gl'a"ses are little blue
stem, big bluest.em, indiangl'ass, s \\'itchgl'ass. sillc-oats 
p:rama, tall grama, si1\-er bluestem, rough tridens. and 
Texas \\'illl' crgl'a~". The steeper arcas of association 5 
ha\'e been im'adccl by juniper. Scattered motts of li,'e oak 
g row on the le\' el pa rts of ao-'socia tion [) and thromdlOut 

, . ~ 

aSSOClat.IOn 4. 
A few deer inhabit most areas of this sit.e. The hi~hest 

populations are among the steeper prnts of associ at{on r., 
:-;parse cover limits development for deer. Other \\ildlife 
common to this site are rabbit, skunk, raeCOOll, i)'liJeat, 
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coyote, and fox. Quail and dove are plentiful, songbirds 
are common, and turkey are scarce. Migrating ducks stop 
to feed and rest on farm ponds. 

WILDLIFE SITE 3 

This site consists of gently sloping to steep, loam~- to 
clayey, stony soils. Most areas are shallow to deep :,;oils 
on shale and sandstone hills and ridges. The Truce, Bonti, 
ana Owens soils of association 6 make up this site. Truce 
and Bonti soils occupy ridgetops and slopes, and 0,,-en8 
soils lie on eroded south-facing hillsides. The areas are 
dissected by intermittent streams. 

Most of association 6 is in wooded range. Little blue
stem, sandlovegrass, Canada wildrye, purpletop, side-oats 
grama, buffalograss, and Texas wintergrass grmv on the 
Truce and Bonti soils. The woody plants are mainly po"t 
oak, mesquite, and skunkbush sumac. Buffalograss, curly 
mesquite, vine-mesquite, silver bluestem, and Texas win
tergrass grow on the Owens soils. The woody plants on 
O,,-ens soils are mainly mesquite, pricklypear, and tasajil-
10. A few small fields along streams in valleys are planted 
to small grain and forage sorghum. 

Some of the largest. deer populations in t.he county are 
in association 6. Large populat.ions of armadillo, rabbit, 
coyote, fox, opossum, squirrel, skunk, raccoon, and bobcat 
a Iso inhabit this wildlife site. Quail and do\-e are plenti
fuL songbirds are conunon, and turkey are scarce. ~1i
grating ducks stop to feed and rest on farm ponds in this 
area. 

WILDLIFE SITE 4 

This site consist.s of nearly level to gently sloping, deep, 
loamy soils along flood plains. The Duffau, Bunyan, Frio, 
Venus. and Bosque soils of associations 7 and 8 make up 
t.his site. Bunyan, Bosque, and Frio soils are adjacent to 
the stream channel. Duffau and Venus soils are on stream 
terraces a few to many feet above the flood plains. Most 
areas of this site are occasionally to frequently flooded. 

Many of these areas are farmed to peanuts, small grain, 
sorghum, and cotton. The frequently flooded areas are 
mostly in bermudagrass pastures and pecan trees. The 
main natiye grasses are indiangrass, switch grass, little 
bluestem, Canada wildrye, Texas wintergrass, and vine
mesquite. Live oak and elm also grow on this site. 

~Iany squirrels inhabit. the 'wooded bands along st.reams 
in associations 7 and 8. PopUlations are highest during 
the fall w'hen pecans are plentiful. Raccoon, rabbit, fox, 
skunk, opossum, bobcat, and a few deer are the other 
kinds of animals inhabiting this site. Quail, songbirds, and 
a few turkey are among the species of birds on this site. 
The dm-e population is high. During migration, ducks 
feed along the major streams. 

Wildlife habitat 
Alt.hough little has been done to improve t.he habitat. of 

birds and animals in the past., interest. is growing for 
greater production of game species. The most important 
considerations in planning for wildlife are food, ,vater, 
and cover. Detailed information on developing wildlife 
habitat and managing fish ponds can be obtained from 
technicians of the Soil Conservation Service, from the 
Texas Agricultural Extension Service, and from the 
Texas Parks and 'Yildlife Department. The major wild-

life species and practices that improve their habitat are 
discussed below. 

Quail and d01'e are the most hunted game species in the 
county. The number of quail varies from year to year, 
depending on ,,-eather condit.ions during the nest.ing sea
son ; availability of food; disease outbreaks; and ade
quacy of cover to provide protection fron1. natural enemies. 
Numbers of both quail and dove can be increased hy man
aging the soils to provide food, cover, and water. 

Crops that provide good food for quail and clove are 
small grain, millet, grain sorghum, and peas. These crops 
do ,yell on most tillable soils in the count.y. 

o 

Many nat.ive plants also supply food for quail and dove. 
Among these plant.s are annual panicum and paspalum, 
sunflower, rag,,-eed, and croton. Hard-seeded grasses, 
such as johnsongrass, blue panic, and switchgra;.;s, also 
provide food sources. All of these plants are suited to 
most. soils in the county. Croton usually invades fields af
ter small grain is harvested. Croton and sunflower can be 
encouraged in abandoned cropland or pasture arPHS by 
disking the soil in the spring. Soils such as those in asso
ciations 1, 4, 7, and 8 are well adapted to croton and 
sunflmver. Overgrown fence rows provide good nesting 
areas and tra yel lanes. 

Deer are mo"t numerous in the northern and eastern 
parts of the county. These areas have many patches of 
trees and brush that furnish food and cover for deer. A 
few deer are scattered throughout the county. Their num
bers can be increased by management of cover and food 
plantings. 

Out-of-the-way fields and odd areas can be planted in 
small grain, grain sorghum, winterpeas, or clover for 
winter feed. Strips of brushland or woods provide deer 
with safe tra\-el lanes and protection. The major soils of 
assoeiations 1, 2, 3, and 8 are ,yell suited to small grain, 
sorghum, and legumes such as vetch and winterpens. The 
major soils of associations 4 and 7 are weH snited to small 
grain, grain sorghum, and legumes such as buttollc]ovel' 
and alfalfa. 

T'tlr1cey are scarce in Erath County, but their nmnber" 
are increasing. Millet, grain sorghnm, and cO\vpeas a1'(, 
good food plants for turkey. Plantings for turkey "lioul(1 
be located close to wooded areas and tm vel lane". Hoo:;t
ing areas must be protected. 

8qnit'l'el, rabbit, and other small game require coyer, 
The most important consideration in improving the habi
tat. for these species is providing this cover. Den trees for 
squirrel and brush piles, briar patches, and thicket" 
for rabbits can be left for protection. Timely control of 
predators may also be needed. 

Fish are grO\vll in farm ponds on most £arms and 
ranches in Erath County. Stocking ponds with adapte(l 
species of fish, proper fertilization of fishing waters, con 
trol of pond weed and moss, and regnlar fishing are prac
tices that keep the fish pond in balance and pro(luC'in!2 
fish. 

Use of Soils as Recreational Areas 
Recreation, as an income producing enterprise, on 

farms and ranches is new in the county. For several year;.:, 
a few landowners have leased their lands for huntin~ 

• 

As deer populations increase, more hunting privileges arl\ 
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being leased by the day or season by individuals and 
groups. Oreating and preserving a good habitat for wild
life is the most important consideration in expanding 
recreational hunting. 

Scenic areas can be developed for camping, hiking, or 
nature study. Soil associations 5 and 6 are especially well 
suited to this use. 

Good fishpond management stimulates interest in fish
ing as income producmg recreation. There is a good 
potential for use of land in Erath Oounty for recreation. 
The proximity of the Dallas and Fort ,iVorth metropoli
tan areas, which have a combined population in ex
cess of 2 million, insures a ready market for recreation 
enterprise. 

Use of Soils for Engineering 4 

Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, facilities for water storage, ero
sion control structures, and drainage systems. Among the 
properties most important to the engineer are permeabil
ity to water, shear strength, compaction characteristics, 
soil drainage, shrink-swell characteristics, grain size, plas
ticity, and pH. Topography, depth to the water table, and 
depth to bedrock also are important. 

This part of the soil sUlTey contains information about 
the soils of Erath Oounty that can be used by engineers 
to I-

1. Make preliminar," estimates of the engineering 
properties of soils in the planning of terraces, 
fal1ll ponds, irrigation systems, and other struc
tures for the conseryat.ion of soil and water. 

2. Make preliminary eyaluations of soil and grolmd 
conditions that will aid in the selection of loca
tions for higlnnlYs, airports, and pipelines and in 
planning detailed inycstigations of soils at the 
selected sites. ' 

3. Locate probable sources of topsoil, sand, gravel, 
and other construction materials. 

4. Oorrelate performance of engineering structures 
with soil mapping units and thus develop infor
mation that will be useful in designing and main
taining the structures. 

5. Determine the suitability of soils for the cross
country moyement of yehic1es and construction 
equipment. 

6. Supplement information obtained from other pub
lished maps, reports, and aerial photographs for 
the purpose of mltking maps and reports that can 
be u~ed readilY bv engineers. . . , 

7. Develop other preliminary estimates for construc
tion in a particular area. 

By employing the soil map for identification of soil 
areas, the engineering interpretations reportrd in tables 3, 
4, and 5 can be useful for many purposes. It should be 
emphasized, however, that engineering interpretations 
reported here do not replace the need for sampl ing and 
testing a;t the site of' each specific construction project. 
Special care should be taken in gathering and eyaluating 

• By LERON E. SATTERWHITE, civil engineer, Soil Consenation 
Sel'\'ice. 

soil data for engineering works involving heavy loads or 
excavations to greater depths than are covered in these 
tables. Even in these situations, the engineering data and 
soil map are useful in planning more detailed field inves
tigations and for indicating the kinds of problems that 
may be expected. 

Some of the terms used by soil scientists have a special 
meaning in soil science that may not be familiar to engi
neers. These terms are defined in the Glossary at the back 
of this survey. 

Engineering classification systems 
In table 3, the material in the horizons of a typical pro

file for each soil type is classified in three different 
systems USDA, Unified, and AASHO. The USDA sys
tem (7) is the textural classification used by the United 
States Department of Agriculture, Soil OonselTation 
Senice. The Unified soil classification system (9) i;; used 
by ,the Department of Defense and the U.S. Army Oorps 
of Engineers. The method approved by the American 
Association of State Highway Officials is commonly re
ferred to as AASHO (1). 

The textural classification used by the U.S. Department 
of Agriculture is primarily for agricultural use, but it is 
also important in engineering. In this system, the texture 
of the soil is determmed according to the proportions of 
the different sized mineral particles. The sizes are desi[l'
nated as cobblestones, gravel, sand, silt, and clay. The 
textural classes range from the fine-textured clays, silty 
clays, and sandy clays to the coarse-textured loamy fine 
sands, loamy sands, sands, and coarse sands. 

In the Unified system, soils are classified according to 
particle size distribution, plasticity, liquid limiL and 
organic matter. Soils are grouped in 15 classes. There are 
8 classes of coarse-grained soils, identified as G,iV~ GP, 
GlH, GO, S,Y, SP, SM, and SO; 6 classes of fine-grained 
soils, identified as }IL, OL, OL, MH, OH, and OH: and 
1 class of highly organic soils, identified as Pt. Soils on 
the borderline between t\\o classes are designated b~- sym
bols for both classes: for example, SP or SM. 

The AASHO system is used to classify soils according 
to those properties that affect use in higlnyay construc
tion. In this system, a soil is placed in one of se,-en basic 
groups ranging from A-I through A-7 on the basis of 
grain size distribution, liquid limit, and plasticity index. 
In group A-I are gravelly soils of high bearing strength, 
or the best soils for subgrnde (foundation). At the other 
extreme are soils in gronp A-7, clay soils that have low 
strength when wet and are t.he poorest for snbg-rade. 
,Vhere laboratory dab, are ayailable to justify a flll'ther 
breakdo"\\-n, the A-1, A-2, and A-7 groups are di,-ided as 
follows: A-I-a, A-I-b. A-2-4, A-2-5, A-2-6, A-~-7, and 
A-7-5, A-7-6. If soil material is near a clas:::ification 
boundary, it is given a symbol showing both clas:"es; for 
example, A-2 or A-4. ,Vithin each group, the relat,i,-e 
engineering value of a soil material can be indicated by 
a gl'onp index number. Group indexes range from 0 for 
the best material to 20 for the poorest. The AASHO 
classification for tested soils, with index numbers in 
parentheses, is shown in table 5; Hle estimated cla:"sifica
tion for all soils mnpped in the survey nrea is ginn in 
table ?'. 
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Soil series and map symbols 

, 

Hydro
logic 
group 

SOIL SURVEY 

TABLE 3. Estimated 
[No estimations for Gullied land, Mine dumps, and Sandy alluvial land. 

Depth 
to bed

rock 

Depth 
from 

surface 

Classification 
1-- -----_.--,--_________ . ____ _ 

USDA texture Unified AASHQ 

---------------------1----1----1----1-----------1------I-·-----! 

Altoga: AaD3, AdE2, AID2 _______________ C 
For Duffau part of Ad E2, see Duffau 

• senes. 
For Lewisville part of AI D2, see Lewis

ville series. 
• Arenosa ___________________________________ A 

Blanket: BaA, BaB, BaC3 _________________ C 

Bolar: BcC2, BdC ________________________ C 
For Denton part of BdC, see Denton 

• senes. 

Bonti: Be_________ __ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C 
For Exray part of Be, see Exray series. 

Bosque: Bo ______________________________ B 

Brackett: Br F, BL _ - - ____ " _ _ _ _____ _ _ _ _ __ _ C 
For Dugout part of BrF, see Dugout series. 
For Purves part of Bt, see Purves series. 

Bunyan: Bu, By -___ _ _ _ ____ _ _ _ _ _ _ _ ___ __ __ _ B 

Chaney: ChC, Cn, CoC2 ___________________ C 

Crawford: CrB___________________________ D 

Demona: DaC ___ - - - _ _ _ _ _ _ _ _ _ ______ _ _ _____ C 

Denton: De B______ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ ___ D 

Duffau: DfA, DfB, DfC, DuC2, DuD, DuD3 __ B 

DIC ____________________________________ B 

See footnotes at end of table. 

Inches 
>80 

>80 

>80 

20-48 

20-40 

>80 

1 10-20 

>80 

>80 

20-36 

>80 

30-40 

>80 

>80 

Inches 
0-60 Clay loam ______________ CL 

0-82 Fine sand ______________ SP or SM 

0-14 
14-30 
30-72 

0-32 
32-36 
36-44 

Clay loam ______________ CL 
Clay ___________________ CL or CH 
Clay loam_ _ _ __ _ _ _ _____ _ CL 

Clay loam_ _ _ __ __ _ _ _ _ _ _ _ CL 
Clayey marL ___________ CL 
Indurated limestone 

bedrock. 

0-8 Fine sandy loam and SM 
sandy loam. 

8-30 Clay and clay loam ______ CL 
30-32 Sandstone. ' 

0-20 
20-50 
50-60 

Loam____ _____ _ __ _____ _ ML 
Cla~. loam _ _ _ _ _ _ _ _ _ _ _ _ _ _ CL 
Clay ___________________ CL 

0-16 Gravelly clay loam _ _ _ _ _ _ CL or SC 
16 Soft limestone. 

0-10 

10-16 
16-62 

0-14 
14--34 
34--40 
40-72 

0-30 
30 

0-24 
24--48 
48-64 

0-28 
28-32 
32-38 

38 

0-10 
10-82 

0-14 
14--53 
53-60 

Fine sandy loam _______ _ 

CIa \' loam _____________ _ 
San'dy clay loam and 

. clay loam. 

Loamy sand ___________ _ 
Sandy clay ____________ _ 
Sandy clay loam _______ _ 
Clay loam to shaly clay __ 

Clay __________________ _ 
Hard limestone. 

Loamy sand ___________ _ 
Sandy clay ____________ _ 
Sandy clay to sandy clay 

loam. 

Silty clay ______________ _ 
Silty clay ______________ _ 
Silty clay loam _________ _ 
Indurated limestone, 

thin. 

Fine sandy loam _______ _ 
Sandy clay loam _______ _ 

S:\l or SC or 
ML 

CL 
SM or SC or 

ML 

SM 
CL or SC 
CL or SC 
CL or CH 

CH 

8M 
CL or SC 
CL or SC 

CL 
CL 
CL 

SM 
SM or SC 

or CL 

Loamv fine sand ________ SM 
Sandy clay loam ________ CL or SC 
Sandy clay loam _ _ _ _ _ _ _ _ SM or SC 

A-6 

A-2 

A-6 
A-7 
A-6 

A-6 
A-6 

A-4 

A-6 

A-4 
A-6 
A-6 

A-6 

A-4 

A-6 
A-4 

A-2 
A-6 
A-4 
A-6 

A-7 

A-2 
A-6 
A-6 

A-6 
A-7 
A-6 

A-2 or A-4 
A-4 

A-2 
A-4 
A-2 or A-4 

I 
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properties oj the soils 
The symbol> means greater than. The symbol < means less than] 

Percentage passing sieve-
Available water 

Permeability capacity Reaction Shrink-swell potential 
No.4 No. 10 No. 200 

(4.7 mm.) (2.0 mm.) (0.074 mm.) 

Inches Inches per 
per hour inch of soil pH 

90-100 90-100 75-95 0.63-2.0 O. 15-0. 18 7.9-8.4 Moderate. 

90-100 90-100 5-20 >20.0 O. 05-0. 07 6. 0-7. 3 Low. 

90-100 90-100 70-80 O. 63-2. 0 O. 15-0. 17 7. 4-7. 8 Moderate. 
90-100 90-100 75-90 O. 2-0. 63 O. 15-0. 18 7. 4-8. 4 Moderate. 
90-100 90-100 70-80 0.2-0.63 O. 15-0. 17 7. 9-8. 4 Moderate. 

90-100 90-100 50-60 O. 63-2. 0 O. 14-0. 16 7.9-8.4 Moderate. 
!l0-100 90-100 50-60 0.63-2.0 O. 12-0. 14 7. 9-8. 4 Moderate. 

85-100 85-100 35-50 O. 63-2. 0 O. 10-0. 13 5. 6-6. 5 Low. 

90-100 90-100 70-85 0.2-0.63 O. 13-0. 15 5. 6-6. 0 :Moderate. 

100 95-100 60-75 O. 63-2. 0 O. 15-0. 17 7.9-8; 4 Low. 
100 95-100 70-80 o. 63-2. 0 O. 15-0. 18 7.9-8.4 Low. 
100 95-100 80-90 O. 63-2. 0 O. 17-0.20 7. 9-8. 4 Moderate. 

80-90 70-80 45-70 O. 02-0. 63 O. 10-0. 13 7.9-8.4 Low. 

90-100 90-100 45-60 O. 63-2. 0 O. 13-0. 15 6.6-7.3 Low. 

90-100 90-100 70-80 0.63-2.0 O. 15-0. 18 5. 6-6. 0 Moderate. 
90-100 90-100 40-55 O. 63-2. 0 O. 15-0. 18 7. 4-8. 4 Moderate. 

90-100 90-100 15-30 6.3-20.0 O. 08-0. 12 5. 6-6. 0 Low. 
90-100 90-100 45-60 O. 06-0. 20 O. 14-0. 16 5. 6-6. 0 Moderate. 
90-100 90-100 40-55 O. 2-0. 63 O. 14-0. 16 5. 6-6. 0 Moderate. 
90-100 90-100 55-75 0.06-0.20 o. 12-0. 15 5. 6-6. 5 Moderate. 

90-100 90-100 75-95 <0.06 O. 17-0. 20 5. 6-7. 9 Very high. 

90-100 90-100 15-25 6. 3-20. 0 o. 08-0. 12 6. 5-7. 3 Low. 
90-100 90-100 45-60 O. 2-0. 63 O. 14-0. 16 5. 1-5. 5 Moderate. 
90-100 90-100 45-55 O. 2-0. 63 O. 14-0. 16 5. 1-5.6 Moderate. 

90-100 85-100 50-60 O. 06-0. 2 O. 15-0. 18 7.9-8.4 Moderate. 
75-100 75-100 50-60 0.06-0.2 O. 16-0. 18 7. 9-8. 4 High. 
90-100 90-100 70-80 O. 06-0. 2 O. 15-0. 18 7. 9-8. 4 Moderate. 

. 90-100 90-100 30-45 2. 0-6. 3 O. 10-0. 14 6. 6-7. 8 Low. 
90-100 90-100 45-60 O. 63-2. 0 O. 14-0. 16 6. 1-7. 3 Low. 

90-100 90-100 15-30 2.0-6.3 O. 08-0. 12 6. 1-7. 3 Low. 
90-100 90-100 40-55 o. 63-2. 0 O. 14-0. 16 6. 1-7. 3 Low. 
90-100 90-100 20-45 O. 63-2. 0 O. 14-0. 16 6. 1-7.3 Low. 
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Soil series and map symbols 
Hydro

logic 
group 

SOIL SURVEY 

Depth 
to bed

rock 

Depth 
from 

surface 

TABLE 3. Estimatell 

Classification , 
, 

I---·-----~-------,------: , 

USDA texture Unified AASHO 

! 
1 ____ ', ____ 1 ___________ • _______ + _______ 1_ ------, ---------------------1- i- ,'-

Dugou t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D 

Exray ____________________________________ D 

, 

Frio: F r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B 

Gowen: Go _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B 

Hensley: He B, H n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D 

Houston Black: Ho A, Ho B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D 

Lamar: La B, La C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B 

Lewisville: LeB. LeC. LgC2 ________________ C 
For Altoga part of LgC2. see Altoga series. 

Lindy: LnB. LnB2. LyB ___________________ C 

Maloterre: M a___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D 

May: MfA. MfB _________________________ B 

Nimrod: NdC. NpB. NpO _________________ C 
For Arenosa part of N p Band N pO. see 

Arenosa series. 
For Patilo part of N p Band N pO. sce 

Patilo series. 

Owens: Ow E _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D 

Patilo - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C 

See footnote a t end of table. 

Inciles 
10-20 

8-20 

>80 

>80 

12-20 

>80 

120-50 

>80 

20-40 

3-12 

>80 

Inciles 
0-18 

18 

0-8 
8-16 

16-24 

Gravelly clay loam and CL 
clay loam. 

Hard limestone. 

Fine sandy 10an1- _ _ _ _ _ _ _ S1\1 
Clay ___________________ CL 
Sandstone. 

0-65 Clay loam and silty clay _ _ CL 

0-30 Clay loam _ _ _ _ _ _ _ _ _ _ _ _ _ _ CL 
30-60 Clay loam _ _ _ _ _ _ _ _ _ _ _ _ _ _ CL 

0-5 
5-16 

16 

, 
Loam __________________ : CL 

f~d~~;t~d li,~~~to,~~,- ----I CH 
1 

0-66 Clay __________________ -I C II 

0-7 
7-36 

36-40 

0-16 
16-42 
42-60 

0-8 
8-28 

28 

0-8 
8-10 

0-16 
16-50 
50-60 

Loam_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ :'IlL or CL 
Clay loam and silty clay ~ CL 

loam. I 
Clay loam (marl) ________ CL 

Clay loam _ _ _ _ _ _ _ _ _ _ _ _ _ _ CL 
Clay 10am ______________ 1 CL 
Clay loam _ _ _ _ _ _ _ _ _ _ _ _ _ _ CL 

Loam to fine sandy loam _ ' Clay __________________ _ 
Indurated limestone. 

Clay loam _____________ _ 
Indurated shell conglom

erato limestone. 

CL or SM 
cn 

CII 

Fine sand,- loam _ _ _ _ _ _ _ _ CL 
Sand,' cla,- loam _ _ _ _ _ _ _ _ CL 
Sand,- cla,- loam _ _ _ _ _ _ _ _ CL 

• • 

>80 0-27 Fine sand ______________ SP or SM 
27-80 Sand ,. cla \' I O:l!ll all rI SC . ' 

sandy loam. 

112-20' 0-16 Clay ___________________ CH 
16-28 Shaly clay ______________ CH 

>80 0-50 Fine sand _ _ _ _ _ _ _ _ _ _ _ _ _ _ SP or SM 
50-74 Sandy clay loam ________ ' SC 

A-6 

A-4 
A-6 

A-6 

A-6 
A-6 

A-4 
A-7 

A-7 

A-4 or .-\.-6 
A-6 

A-6 

A-6 
A-6 or A-7 
A-6 or ,\-7 

A-4 
A-7 

A-7 

A-6 
A-6 
A-6 

A-2 
A-6 

A-7 
A-7 

A-2 
A-6 or A-2 

.. 

, , 

, 

1 I 1 , 

1 , 



ERATH COUNTY, TEXAS 59 
properties of the soils Con tin ued 

Percentage passing sieve-
- Available water 
I Permeability capacity Reaction Shrink-swell potential No.4 No. 10 No. 200 , 

(4.7 mm.) (2.0 mm.) I (0.074 mm.) 
I 

-
Inches Inches per 

80-90 
per hour Inch of soil pH 

70-80 60-70 O. 2-0. 63 O. 10-0. 13 7. 9-8. 4 Low. 

85-100 85-100 35-50 2. 0-4. 0 O. 10-0. 13 5. 1-7.3 Low. 
90-100 90-100 75-95 O. 2-0. 63 O. 14-0. 17 5. 6-6. 0 Moderate. 

100 100 70-80 O. 2-0. 63 O. 16-0. 20 7. 9-8. 4 Moderate. 

90-100 90-100 70-80 0.63-2.0 O. 16-0. 18 6.6-7.3 Moderate. 
90-100 90-100 70-80 0.63-2.0 O. 16-0. 18 6. 6-7. 3 Moderate. 

90-100 90-100 60-75 O. 63-2. 0 O. 12-0. 15 6. 6-7. 3 Moderate. 
90-100 90-100 75-95 O. 06-0. 20 O. 15-0. 18 7.4-7.8 High. 

• 95-100 95-100 75-100 <0.06 O. 16-0. 20 7. 9-8. 4 Very high. 

90-100 90-100 60-75 O. 63-2. 0 O. 15-0. 17 7.9-8.4 Moderate. 
90-100 90-100 70-80 O. 63-2. 0 O. 15-0. 18 7. 9-8. 4 Moderate. 

90-100 90-100 80-95 O. 63-2. 0 O. 10-0. 14 7. 9-8. 4 Moderate. 

90-100 90-100 70-80 0.63-2.0 O. 15-0. 18 7. 9-8. 4 Moderate. 
90-100 90-100 75-90 O. 63-2. 0 O. 15-0. 18 7. 9-8. 4 Moderate. 
90-100 90-100 90-95 0.63-2.0 O. 15-0. 17 7. 9-8. 4 Moderate. 

90-100 90-100 40-75 O. 63-2. 0 O. 13-0. 16 6. 1-6. 5 Low. 
90-100 90-100 75-95 O. 06-0. 20 O. 15-0. 18 6. 1-6. 5 High. 

90-100 90-100 70-80 0.20-0.63 O. 12-0. 16 7.9-8. 4 High. 

100 100 50-60 2. 0-6. 3 O. 12-0. 15 6. 6-7. 3 Low. 
99-100 87-98 50-60 O. 63-2. 0 O. 12-0. 16 6.6-8.4 Low. 
99-100 87-98 50-60 O. 63-2. 0 O. 12-0. 16 7. 9-8. 4 Low. 

90-100 90-100 10-20 2. 0-6. 3 0.05-0.08 6. 1-7. 3 Low. 
90-100 90-100 35-50 O. 20-0. 63 O. 14-0. 16 5. 5-6. 5 Low. 

• 

90-100 90-100 75-95 <0.06 O. 13-0. 16 7. 9-8. 4 Very high. 
90-100 90-100 85-95 <0.06 O. 13-0. 15 7. 9-8. 4 Very high. 

90-100 90-100 10-20 6. 3-20. 0 O. 05-0.08 6. 1-7. 3 Low. 
90-100 90-100 30-50 O. 20-0. 63 O. 14-0. 16 5. 1-5. 5 Low. 
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Soil series and map symbols 

Purves: PcB, PeC, Pd _____________________ 
For Dugout part 

• 
of ' Pd, see Dugout 

senes. 

Selden: Sd C, SeC2 ________________________ 

Hydro
logic 
group 

D 

C 

Somervell: Sm _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B 
For Maloterre part of Sm, see Maloterre 

• serIes. 

Thurber: Tk_ _ ______ _ _ _ __ _ _ _ __ _ _ ____ __ _ _ _ C 
For Waurika part of Tk, see Waurika 

• senes. 

Trinity: Tn__ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ D 
• 

Truce: TrC, Tu F _________________________ C 

Vashti: Va B, Vh__ __ _ _ _ _ _ _ _ _ __ _ _ _ _ ____ _ _ _ _ C 

Venus: VIA, VIB, VIC ______________________ B 

Waurika: WaA, WaB, WaB2, WkA _________ D 

Windthorst: WnC, WoB, WoB2, WoC, WoD, 
WsC2, WsD3. 

C 

SOIL SURVEY 

TABLE 3. Est'imated 

Depth 
to bed

rock 

Inches 
6-20 

>80 

20-40 

>80 

>80 

20-48 

20-50 

>80 

>80 

>80 

Depth 
from 

surface 

Inches 
0-16 

16 

0-10 
10-62 

Classification 

USDA texture Unified 

Clay ___________________ 

Indurated limestone. 
CL or CH 

Fine sand ______________ SP or S1\1 
Sandy clay loam ________ SC 

0-32 Very gravelly clay loam __ GC or SC 
32-36 Strongly cemented lime-

stone bedrock. 

0-8 Clay loam ______________ CL 
8-62 Clay ___________________ CH 

0-60 Clay ____ _ _ __ _ _ _ ________ CH 

0-8 
8-30 

30-40 

0-14 
14-40 
40-42 

0-14 

14-50 
50-60 

0-11 
11-50 
50-64 

0-8 
8-34 

34-42 
42-60 

Fine sandy loam _ _ _ _ _ _ _ _ S~[ or ML 
Clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ CH 
Shaly clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ CH 

Loamy fine s/Lnd_ _ _ _ _ _ _ _ S~I 
Sandy clay loam_ _ _ _ _ _ _ _ CL or SC 
Strongly cemented 

sandstone. 

Loam __________________ ML or CL 
or SM or 
SC 

Loam____ _ ___ _ _ _ _ __ _ _ _ _ ML or CL 
Fine sandy loam_ _ _ _ _ _ _ _ CL or ;-'IL 

Fine sandy loam ________ Si\I or ~IL 
Clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C H 
Clay loam ______________ SC or CL 

Fine sandy loam_ _ _ _ _ _ _ _ S~[ 
Sandy clay _ _ _ _ _ _ _ _ _ _ _ _ _ CL 
Sandy clay loam _________ SC or CL 
Fine sand ______________ S~I 

AASHO 

A..,.7 

A-2 
A-6 

A-2 

A-6 
A-i 

A-7 

A-4 
A-7 
A-7 

A-'2 
A-6 

A-4 

A-4 or A-6 
A-6 or A-4 

A-4 
A-7 or A-6 
A-6 

A-2 or A-4 
A-7 
A-6 
A-'2 

I 

--------------------------------~----~------~----~----------------------------------------. 

1 Soft limestone, sandstone, or shale; rippable. 

, 
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( properties oj the soils Continued 

Percentage passing sieve-
Available water 

Permeability capacity Reaction Shrink-swell potential 
No.4 No. 10 No. 200 

(4.7 mm.) (2.0 mm.) (0.074 mm.) 
I 

Inches Inches per 
per hour inch of soil pH 

95-100 90-100 75-S5 O. 63-2. 0 O. 15-0. IS 7. 9-S. 4 High. 

90-100 90-100 10-20 2. 0-6. 3 0.05-0. OS 6. 1-6. 5 Low. 
90-100 90-100 35-50 O. 20-0. 63 O. 14-0. 16 5. 6-6. 0 Low. 

25-55 20-45 15-35 O. 63-2. 0 O. 05-0. 10 7.9-8.4 Low. 
. 

90-100 70-S0 50-75 0.06-0.20 O. 15-0. 18 7. 4-7. 8 Moderate. 
90-100 90-100 75-95 <0.06 O. 16-0. 18 7. 8-8. 4 High. 

90-100 90-100 75-95 <0.06 O. 16-0. 20 7.9-8.4 High. 

90-100 90-100 40-55 O. 63-2. 0 O. 12-0. 15 6. 1-6. ;) Low. 
90-100 90-100 75-95 O. 06-0. 2 O. 15-0. 18 7. 4-7. 8 High. 
90-100 90-100 75-99 O. 06-0. 2 O. 10-0. 15 7. 9-S. 4 High. 

90-100 90-100 20-35 2. 0-6. 3 O. 07-0. 10 6. 1-6. 5 Low. 
90-100 90-100 40-55 0.63-2.0 O. 14-0. 18 5. 6-6. 0 Moderate. 

90-100 90-100 45-60 O. 63-2. 0 O. 13-0. 16 7. 9-8. 4 l\Ioderate. 

90-100 90-100 60-75 0.63-2.0 O. 13-0. 16 7. 9-8. 4 Moderate. 
90-100 90-100 60-75 O. 63-2. 0 O. 10-0. 14 7.9-S.4 Low. 

90-100 90-100 40-55 O. 2-0. 63 O. 12-0. 15 6. 1-7. 3 Low. 
90-100 90-100 75-9.5 <0.06 O. 16-0. 18 5. 6-8. 4 High. 
90-100 90-100 40-55 O. 2-0. 63 O. 12-0. 15 7.9-S.4 Moderate. 

100 90-100 30-45 2. 0-6. 3 O. 10-0. 13 6. 1-7. 3 Low. 
100 80-100 60-S0 O. 2-0. 63 O. 14-0. 17 5. 1-6. 0 Moderate. 
100 90-100 40-55 O. 63-2. 0 O. 13-0.16 5. 6-6. 0 Low. 

I 100 90-100 20-35 2. 0-6. 3 . O. 08-0. 10 5. 6-6. 0 Low . 
I I , 

-

.. , 

, 
, 

- . 
, - . 
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Suitability as source of-

TABLE 4. Engineering 

[N 0 interpretations for Gullied land, 

Degree of limitations and soil features affecting-

I-----------~------------------------.------------,------------,------------I 

Soil series and 
map symbols 

Altoga: AaD3, Ad E2, 
AID2. 

For Duffau part of 
Ad E2, see 
Duffau series. 

For Lewisville part 
of AI D2, see 
Lewisville series. 

Arenosa _______________ 

Blanket: 
8aC3. 

8a A, 8a 8, 

Bolar: 8cC2, 8dC ____ _ 
For Denton part of 

8dC, see Denton 
• series. 

Bonti: 8e ___________ _ 
For Exray part of 

8e, see Exray 
• series. 

Topsoil 

Poor: cal-
• Clum car-

bonate ex-
eeeds 40 
percent. 

Poor: sand 
texture. 

Fair: clay 
loam texture; 
thickness of 
material is 
6 to 20 
inches. 

Fair: clay 
loam texture; 
calcium car
bonate ex
ceeds 40 per
cent; thick
ness of mate
rial is 6 to 20 
inches. 

Fair: thick
ness of ma
terial is 6 to 
20 inches. 

, , 

, 
, 
, 
I 

Road 
subgrade 

Fair: moderate 
shrink-swell 
potential; 
fair traffic 
supporting 
capacity. 

Good __________ 

Fair: moderate 
shrink-swell 
potential; 
fair traffic 
supporting 
capacity. 

Fair: moder
ate shrink
swell poten
tial; fair traf
fic support
ing capacity; 
bedrock at 
depth of 20 
to 48 inches. 

Fair: moderate 
shrink-swell 
potential; fair 
traffic sup
porting ca-
pacity; thick
ness of 
material is 20 
to 40 inches. 

Bosque: 80 __________ Good __________ Fair: fair 

Brackett: 8r F, 8L __ _ 
For Dugout part 

of 8rF, see Dug
out series. 

For Purves part of 
8t, see Purves 

• series. 

Poor: calcium 
carbonate ex
ceeds 40 per
cent; more 
than 10 per
cent coarse 
fragments. 

traffic sup
porting ca
pacity. 

Fair: fair traf
fic supporting 
capacity. 

Good below 
depth of 20 
inches. 

Highway 
location 

i\Ioderate on 
slopes of 
less than 
15 percent: 
moderate 
shrink-swell 
potential; 
fair traffic 
supporting 
capacity. 
Severe on 
slopes of 
more than 
15 percent. 

None to slight ___ 

Moderate: 
moderate 
shrink-swell 
potential; 
fair traffi c 
supporting 
capacity. 

Moderate: 
moderate 
shrink-swell 
potential; 
fair traffic 
supporting 
capacity; 
bedrock at 
depth of 20 
to 48 inches. 

Severe: bed
rock at depth 
of 20 to 40 
inches . 

Moderate: 
flood hazard; 
fair traffic 
supporting 
capacity. 

Moderate on 
slopes less 
than 15 per
cent: fair 
traffic sup
porting ca
pacity. Se
vere on slopes 
greater than 
15 percent. 

Foundations 
for low 

buildings 

i\Ioderate on 
slopes of 
less than 
1.; percent: 
moderate 
shrink-swell 
potential. 
Severe on 
slopes of 
more than 
15 percent. 

None to slighL_ 

::\10derate: 
moderate 
shrink-swell 
potential. 

Moderate: 
moderate 
shrink-swell 
potential. 

Moderate: 
moderate 
shrink-swell 
potential. 

Severe: flood 
hazard. 

Moderate on 
slopes less 
than 15 per
cent. Severe 
on slopes 
greater than 
15 percent. 

Septic tank 
filter fields 

Moderate on 
slopes of 
less than 
10 percent: 
moderate 
permeabili ty. 
Severe on 
slopes of 
more than 
10 percent. 

Severe: inade-
q uate filtra-
tion. 

Severe: mod
erately slow 
permeabilit~·. 

Severe: bed
rock at depth 
of 20 to 48 
inches. 

Severe: bed
rock at depth 
of 20 to 40 
inches. 

Moderate: 
flood hazard; 
moderate 
permeability. 

Severe on slopes 
greater than 
10 percent; 
moderately 
slow perme
ability. 

Sewage 
lagoons 

Moderate on 
slopes of 
less than 
7 percent: 
moderate 
permeability. 
Severe on 
slopes of 
more than 
7 percent. 

Severe: very 
• 

rapid perme-
ability. 

. , 

I , 
I 

I 
, 
, , 

, 

I 
I 
, 
I 

Slight on slopes I 

of less than I 

2 percent. 
Moderate on 
slopes of ~ 
to 5 percell t. 

Severe: bed
rock at depth 
of 20 to 48 
inches. 

Severe: bed
rock at depth 
of 20 to 40 
inches. 

Moderate: 
moderate 
permeability. 

Moderate on 
slopes less 
than 7 per
cent; per
meable sub
strata. Severe 
on slopes of 
more than 7 
percent. 
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interpretations 
Mine dumps, and Sandy alluviallandl 

i 

Degree of limitations and soil features affecting-Continued 

Corrosivity Farm ponds 

Uncoated 
steel 

High: tex
ture. 

Low _________ 

High: tex-
ture. 

Moderate: 
texture. 

High: tex
ture. 

High: re
sistivity. 

High: re
Sistivity. 

I , 

Concrete Reservoir area 

Low _ _ _ _ _ _ _ _ _ _ _ :Moderate: moder
ate permeability. 

Low ___________ I Severe: very rapid 
per mea hili ty. 

, 

Low ___________ :'IIoderate: mod-
eratelv slow • 
permeability. 

• 

Low _ _ _ _ _ _ _ _ _ _ _ Severe: bedrock 
at depth of 20 
to 48 inches. 

Low where pH 
is more than 
6.0. Mod
erate where 
pH is 6.0 or 
less. 

Severe: bedrock 
at depth of 20 
to 40 inches. 

Low _ _ _ _ _ _ _ _ _ _ _ Moderate: mod
erate perme
ability. 

Low _ _ _ _ _ _ _ _ _ _ _ Severe: permeable 
substrata at depth 
of 10 to 20 inches. 

450-874 72 5 

I 

Embankments 

Moderate: medium 
compressibility. 

Severe: poor sta-
bility; poor 
resistance to pip-
ing and erosion. 

:'IIoderate: medium 
compressibility. 

Moderate: me
dium compressi
bility; thick
ness of material 
is 20 to 48 inches. 

Severe: stones 
on surface. 

Moderate: me
dium compressi
bility. 

Moderate: me
dium compressi
bility. 

63 

Adverse soil features affecting-

Irrigation 
Terraces 

and 
diversions 

Slopes __________ No adverse 

Very rapid 
intake rate. 

No adverse 
features. 

Bedrock at 
depth of 20 
to 48 inches. 

Bedrock at 
depth of 20 
to 40 inches. 

features. 

Poor stability; 
erodible. 

No adverse 
features. 

Bedrock at 
depth of 20 
to 48 inches. 

Bedrock at 
depth of 20 
to 40 inches. 

Waterways 

Slopes. 

Poor stability; 
erodible. 

No adverse 
features. 

Bedrock at 
depth of 20 
to 48 inches. 

Bedrock at 
depth of 20 
to 40 inches. 

Topography; 
flood hazard. 

Flood hazard_ _ _ Flood hazard. 

Soft limestone 
at depth of 
10 to 20 
inches; 
slopes; 
stoniness. 

Soft limestone 
at depth of 
10 to 20 
inches; 
stoniness. 

• 

Soft limestone 
at depth of 
10 to 20 
inches; 
stoniness. 
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TABLE 4. EnyineerillI/ 

Suitability as source of-

Soil series and 
map symbols 

Degree of limitations and soil features affecting-
I-----------,-----------I-----------,----------~--------~----------

Topsoil 
Road 

subgrade 
IIighway 
location 

Foundations 
for low 

buildings 

Septic tank 
fil ter fields 

Sewage 
lagoons 

---------1--------1--------1---------1-------1--------,' ________ _ 
Bunyan: Bu, By ______ Good __________ Fair: fair 

traffic 
supporting 

! capacity. 

Chaney: ChC, Cn, 
CoC2. 

Crawford: Cr B ______ _ 

Poor: loamy 
sand texture. 

Poor: clay 
texture. 

Demona: DaC ________ Poor: loamy 
sand texture. 

Denton: DeB _________ Poor: silty 
clay texture. 

Duffau: 
DfA, DfB, DfC, 
DuC2, DuD, DuD3. 

D IC _______________ _ 

Fair: thick
ness of ma
terial is 6 to 
20 inches. 

Poor: loamy 
sand texture. 

Dugout __ - - - - - - _ _ _ _ ___ Poor: cal-

, -

• Clum car-
bonate ex
ceeds 40 per
cent; more 
than 10 per
cent coarse 
fragments. 

Fair: moderate 
shrink-~well 
potential; 
fair traffic 
supporting 
capacity. 

Poor: very 
high shrink
swell 
potential; 
poor traffic 
supporting 
capacity. 

Fair: moderate 
shrink-swell 
potential; 
fair traffic 
supporting 
capacity. 

Poor: high 
bhrink-swell 
potential. 

Fair: fair traf
fic support
ing capacity. 

Fair: fair 
traffic sup
porting ca
pacity. 

Poor: ' thick-
-ness of 
material is 
10 to 20 
inches. 

Severe: flood 
hazard. 

Moderate: 
moderate 
shrink-swell 
potential; 
fair traffic 
supporting 
capacity; 
wetness. 

Severe: very 
high shrink
swell 
potential; 
poor traffic 
supporting 
capacit~· ; 
bedrock at 
depth of 20 
to 36 inches. 

;\Ioderate: 
moderate 
shrink-swell 
potential; 
fair traffic 
supporting 
capacity; 
wetness. 

Severe: high 
shrink-swell 
potential; 
bedrock at 
depth of 30 
to 40 inches. 

Moderate: 
fair traffic 
supporting 
capacity. 

Moderate: • 
fair traffic 
supporting 
capacity. 

Severe: bed
rock at depth 
of 10 to 20 
inches; 
slopes greater 
than 15 per
cent. 

Severe: flood 
hazard. 

:\Iodera Ie: 
moderate 
shrink->\wPlI 
poten tial. 

Severe: \'er~
high shrink
swell 
potential. 

Moderate:' 
moderate 
shrink-swell 
potential. 

Severe: high 
shrink-swell 
potential. 

Severe: flood 
hazard. 

~('\'(~re: slow 
l>l'rmeabili ty. 

Sevpre: ver\, 
• >'low permp-

abilit \.; bed
rock at depth 
of 20 to 36 
inches. 

Severe: 
moderately 
slow pernie
ability. 

Severe: slow 
permeability; 
bedrock at 
depth of 30 
to 40 inches. 

None to slight __ None to slight._ 

None to slight __ None to slight __ 

Severe: bed
rock at depth 
of 10 to 20 
inches; 
slopes greater 
than 15 per
cent. 

Severe: bed
rock at depth 
of 10 to 20 
inches; 
slopes greater 
than 10 per
cent. 

l'dodern te: 
moderat!' 
pernH'abilit~·. 

Slight on slopes 
of less than :? 
percen t. 
l\[od('rate on 
illopes of 2 to 
7 percent; 
3 to 10 per-
cent stonl'.". I 

I 
I 

Severe: bed- I 
rock a t dept h 
of 20 to 36 
inches. 

Slight wh('f(' 
Rlopcs are It's.
than :2 per
ccnt. :\Iod
crate where 
slopes arc 2 
to 5 percen t. 

Severe: bed
rock at, depth 
of 30 to 40 
inch(·s. 

Moderate on 
810p('~ of 
less than 7 
percent; 
mod(~ratp pm
m!'abilil\- . 

• 
Kp\"(,l'c on 
slopes of 7 
to 8 p(·rcent. 

l\loderate: 
moderate 
permeability. 

Severe: bed
rock at depth 
of 10 to 2() 
inches; slopcs 
greater than 
7 percent. 

, 

1 I 

1 

I 
' 
I ' 

I I I I 

I I , 

~ ~ ~ • • • 

, , , , 
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interpretations Con tin ued 

Degree of limitations and soil features affecting-Continued Adverse soil features aifecting-

---------------------------------'--------------.-------------~--------------
Corrosivity Farm ponds 

I----------~---------------------·----------------------I Irrigation 
Terraces 

and 
diversions 

Waterways 

, 

I 

Uncoated 
steel 

--

i\I odera te : 
texture. 

High: 
texture; 
wetness. 

High: 
texture. 

High: 
texture. 

High: tex
ture. 

Moderate: 
texture. 

Moderate: 
texture. 

High: re
sisti vi t \'. • 

-

Concrete Reservoir area Embankments 

1-------------------------------------------------,----------------------------,---------------
Low - - - - - - - - - - - i 

i 
?"Iodera te: 

moderate 
permeabili t~·. 

Low where pH 'None to ~lighL - - - - - i 
is more than 
6.0. i\loderate 
where pI-1 
is 5.1 to 6.0. , 

Low where pH 
is greater 
than 6.0. 
Moderate 
where p II is 
;j,(j to 6.0. 

Low where pH 
is more than 
6.0. :'Iloderate 
where pH 
is 5.6 to 6.0. 

I Severe: bedrock 
at depth of 20 to 
36 inches. 

! d i :'110 erate: 
moderately 
slow perme
ability. 

Low _ _ _ _ _ _ _ _ _ _ _ Severe: bedrock 
at depth of 30 to 
40 inches. 

Low _ _ _ _ _ _ _ _ _ _ _ :'IIoderate: moder
ate permeability. 

Low _ _ _ _ _ _ _ _ _ _ _ :'IIoderate: moder
ate permeabilit~-. 

Low _ _ _ _ _ _ _ _ _ _ _ Severe: bedrock at 
depth of 10 to 20 
inches. 

Moderate: 
medium 
compressibility. 

Moderate where less 
than 3 percent 
stones; fair 
erosion resistance. 
Severe where 3 to 
10 percent stones. 

Moderate: 
medium compres
sibility; thickness 
of material is 20 
to 36 inches. 

i\Ioderate: fair 
• erosIOn 

resistance. 

:'IIoderate: me-
dium com pres
si bili t~-. 

i'vIoderate: fair 
erosion resistance. 

:'IIoderate: fair 
erosion resistance. 

Severe: thickness 
of material is 10 
to 20 inches. 

Flood hazard____ Flood hazard_ _ _ Flood hazard. 

Rapid initial 
intake rate. 

Yer~' slow 
intake rate; 
bedrock at 
depth of 20 
to 36 inches. 

Topography is 
undulating. 

Slow intake 
rate; bed
rock at depth 
of 30 to 40 
inches. 

No adverse 
features. 

Rapid initial 
intake rate. 

Bedrock at 
depth of 10 
to 20 inches. 

No adverse 
features. 

Subject to 
cracking; bed
rock at depth 
of 20 to 36 
inches. 

Poor stability __ 

Bedrock at 
depth of 30 
to 40 inches. 

No adverse 
features. 

Poor stability_ 
. 

• • 

Bedrock at 
depth of 10 
to 20 inches. 

No adverse 
features except 
for stonv 

• 
phase. 

Bedrock at 
depth of 20 
to 36 inches. 

No adverse 
features. 

Bedrock at 
depth of 30 
to 40 inches. 

No adverse 
fea.tures. 

No adverse 
features. 

Bedrock at 
10 to 20 
inches. 
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TABLE 4. Eng ineerill !J 
-----------~---------------------------------,-----------------------------------------------------------------------

Suibbilit~, as sourel' of-- Degree of limitations :md soil featlll'es aifecting-

I------------,------------II---------------------------~------------,------------, 

Soil series and 
map symbols 

---------,-- -----

Topsoil 

Exra \' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Poor: more 
• 

than 10 per-
cent stones. 

Frio: Fr ____________ _ Fair: cltw 
• 

loam t('xl nre. 

Go\\"en: Go ___________ Fair: cla\' 
loam texture. 

Hensley: He B. H n _ _ _ _ Poor: clay 
texture. 

Houston Black: Ho A. 
Ho B, 

Poor: clay 
texture. 

Lamar: La B. LaC _ _ _ _ Fair: calcium 

Lewisville: Le B. LeC. 
LgC2. 

For Altoga part of 
LgC2. see Altoga 

• serIes. 

Lindy: Ln B. Ln B2. 
Ly B, 

carbonate is 
15 to 30 
percent. 

Fair: clay 
loam text11l'('. 

Fair: thick
ness of 
material is 20 
to 40 inches. 

Road 
subgrade 

Poor: bed
rock at 
depth of ::; 
to :!O inches. 

Fair: fair 
traffie ,.;up
porting 
capacit~, ; 
moderate 
:,hrink-swell 
pot en tial. 

Fair: moder
ate shrink
swell poten
tial; fair 
traffic 
:,upporting 
capacity. 

Poor: thick
ness of 
material is 12 
to :20 inches. 

Poor: very 
high shriilk
s\\'ell potcn
tial; poor 
traffic sup
porting 
capacit~,. 

Fair: fair 
traffic sup
porting ca-
Paeit \" mod-. , 
era t l, shrink
,w('ll poten
tial. 

Fair: moder
all: "hrink
swdl poten
tial: fair 
traffic sup
porting 
capacity. 

Poor; high 
shrink-swell 
potential; 
poor trafli.c 
supporting 
capacity. 

IIio'h\\'a \' " . 
location 

~(,\"l\n~: bed
rock at 
dl'pth of S 
to :20 inclw,,;. 

;\Ioderate: 
fair traffic 
supporting 
capaeit~'; 
modl'rate 
shrink-"wl'll 
potential; 
fiood hazard. 

::\Iodl'rate: 
fair traffic 
supporting 
capacit~' ; 
moderat(' 
shrink-swell 
potential; 
flood hazard. 

Severe: bed
rock at 
dl'pt h of 12 
to :!() inchl '';. 

Seven!: \'en' 
• 

high shrink-
,\\'dl potl'n
tial: p()()r 
t rallic sup
port ing 
capacity. 

::\Iodl'rate: 
fair traflic 
supporting 
capacity; 
moderat(' 
shrink-sw('ll 
potential. 

::\Ioderate: 
modera!e 
shrink-swell 
patton tial; 
fair traffic 
supporting 
capacity. 

Sevl'rl,: high 
shrink-swell 
potential; 
poor traffic 
supporting 
capacity. 

FOllndations 
for low 

b11 ildi ngs 

Se\' ere: bed
rock at 
depth of :-; 
to 20 inche,;. 

Severe: flood 
hazard. 

SC'\'L're: flood 
hazard. 

Sl '\'('re: bed
rock at 
depth of 1:2 
to :20 inelll's. 

Scyer(': Y\~I'~· 
high shrink
swdl potell
tial. 

::\1 odna tl': 
III odera t (' 
shrink-swell 
pot en t ial. 

::\Iodera t('; 
modl'rate 
shrink-swell 
potential. 

Severe: high 
shrink-swell 
potential. 

Septic tank 
filter fields 

~{,\"l:n~: bcd
ro('k at. 
depth of S 
to :20 ineh('~. 

Severe: 
moderat c1 \' 

• 

"low pernll'a
llilitL 

• 

:''lodl'ratl': 
fl ood hazard; 
modera t e 
pl'l'lne
allilit\,. 

• 

:)l '\'l'rl ': Ilc,d
roek at 
dept h of 1 '2 
to :20 inclH's. 

Se\'l'rp: \'PIT 

slow pernH'a
Ilility. 

::\'lodent t t': 
moderat(! 
pel'llwabili ty. 

j\Ioderate: 
moderate 
perm ea bili ty. 

Severe: bed
rock at depth 
of 20 to 40 
inches. 

SC\YflgC 

lagoons 

S('\'l'('(': bed
roek :It 
depth of S 
to :!O in('hes. 

Slight _________ _ 

::\Iodentll:: 
mockrat I' 
lll'rml'
alJilit \'. • 

:)c'\'erl!: bed-
rock at 1 

dc'pth of 1'2 
to :!O i nehl '''. 

Slight on slop":' 
of le~s than 
:! perel'nt. 
:'lodl'ratl' un 
,Iopl's of 
mon, than 
2 lwreen t. 

j\Ioderatl': 
modc'rat l' 
pel'llH'abilit.y: 
2 t () ;) per
cent slop",';. 

Moderate: 
modl'ra te PI'I'
meabilit.\,; :! 
to 5 percent 
slopes. 

Severe: bed
rock a t dept:\ 
of 20 to 40 
inclws. 
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intel'pl'etat1~ons-Con tinued 
---------------------------------- -~ ~ 

Degree of limitations and ,oil feaLures affecting-Cont illiled Adverse soil features affecting-
--- -1--

Corrosivity Farm pOI ld~ 

Uncoated 
steel 

-------

High: 
texture, 

High: 
texture. 

:\Ioderate: 
texture. 

High: 
textme. 

\' er," high: 
resistivitv . 

• 

:\Ioderate: 
resi,ti \'ih. 

IIigh: 1'('

,j,.;ti\'it ", , 

II igh: 
t""tll!'!', 

, 

Concrete Reservoir area Embankments 

------ - ---

Low where pH 
is more than 
6.0, Moder
ate where pH 
is 5.6 to 6,0, 

, 
Severe: bedrock a t I ~ 

depth of 8 to 20 
eyere: thickness 
of material is 8 

inches, 

Low ___________ :\Ioderate: mod-
eratel," ,10,,' 1"'1'
meabilit.", , 

Low _ _ _ _ _ _ _ _ _ _ _ :\Ioderate: mod
era te perme
abili t ". 

Low ___________ : 

Low __________ _ 

, 
Lo \\' __________ _ 

Low __________ _ 

Lo IV _________ --I 

I , 

, 

:" '\'ere: bedrock 
at depth of 1~ 
to 20 inches, 

X"ne to slighL ____ _ 

:\Ioderatc: mod
erate permea
bilitl'. , 

:\Iot!,'rate: mod
('rate llermea
bili (.1'. , 

Severe: bedrol'k 
at depth of :W to 
10 inclll''';, 

to :W inches, 

'loderak: 
medium com-
pressibili t~', 

Ioderat" : 
Illedilllll com-
pressibili t,'-' 

:'('I'ere: thickness 
of material i, 1:! 
to 20 illl'hes, 

:\Ioderat,,: fail' 
,tability; high 
compre,,;,..;ibili l,,', 

:\Ioderate: me
dium compressi
bilitl'. 

• 

:\Iodera Ie: me
dium compressi
bilitl'. • 

:\Ioderate: fair 
st.ability; me
dium compres,.;i
bilitv, 

• 

, 
, 

I 

, 
, 

1 , 

I 

, 

Irrigation 

Bedrock at 
depth of 8 
to :W inches. 

:\Iodera tely 
slow intake 
rate; flood 
hazard, 

Flood hazard ____ 

Bedrock at 
depth of 12 
to 20 inches, 

\' ('1',1' slow in
lake rate. 

Xo adverse 
features. 

No adver,.;c 
featun~s. 

Slol\' intake 
ra te; bed
rock at 
depth of 20 
to 40 inches, 

Terraces 
and 

diversions 

Bedrock at 
dept.h of S 
to 20 inches, 

Flood hazard ____ 

Flood haz:lrd ____ 

Bedrock at 
depth of 12 
to 20 inches, 

No adverse 
feature,. 

No ad \'erse 
features. 

No adver,.;e 
features. 

Bedrock at 
depth of 20 
to 40 inches, 

I 

, 

Waterways 

Bedrock at 
depth of 8 
to 20 inches, 

Flood hazard. 

Flood hazard. 

Bedrock at 
depth of 12 
to 20 inches, 

Poor ,tabilit~,; 
erodible. 

No adverse 
features, 

Xo adverse 
features. 

Bedrock at 
depth of 20 
to 40 inl'hes, 
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Sllitabilih as SO\ll'l'" 01'-, 

~oil :--;pril':-; and 
map ,~"mbols 

:'IIaloterre: 

Topsoil 

M a _ _ _ _ _ _ _ Poor: more 
than 10 per
cent coarse 
fragm'~nts, 

Road 
'llh~rade 

---------

1 Poor: t hick
ill'':': of ma
terial i~ 3 to 
12 inrlw,:; 
high shrink
swdl 
potentiaL 

, 

:'IIa~": MfA, MfB _____ Good __________ 1 Fair: fail' 

Nimrod: NdC, N p B, 
N pD, 

For Arenosa part 
of NpB and 
N pD, Sl'e 
Areno,:a series, 

For Patilo part of 
N p Band N pD, 
eel' Patilo seril~s, 

Poor: fine 
sand texture" 

Owens: OwE _________ Poor: cla," , 
textu rl', 

Patilo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Poor: fine 
sand texture, 

Purves: Pe B, PeC, Pd_ 
For DU!l:out part 

of Pd, see 
Dugout series, 

I 

Poor: clay , 

textun', 

Selden: SdC, SeC2_ _ _ _ Poor: fine 
sand t ,'xture" 

Somervell: Sm ______ _ 
For :'I[aloterre part 

of Sm, see :'11 alo
terre seri es, 

Poor: more 
th "-an ,j;) 

percent 
coaJ's<' 
fragn!cnts, 

traffic ':llP-
, 

port lllg 
capaeitr" 

Fair: thick
IH':-;~ of Ina
t('rial is 20 10 
40 inc he;;" 

Poor: '"er" 
hi!l:h shriilk
",\('11 poten
tial: poor 
traffic sup
porting 

, 
capacity, 

Good wheri' 
I here is marc 
than 5 feet of 
materiaL 
Fail' whcre 
thm"e is 3 to 
G fl!et of 
materiaL 

Poor: high 
shrink-swell 
potential; 
bedrock at 
dept.h of 6 10 
20 inches, 

Fair: fair 
traffi l' 
supporting 
capacit y; 
WdIll'S:;, 

Fair: thickn('ss 
of material 
b 20 to 40 
inches; fair 
traffic 
supporting 
capacity. 

TABLE 4. Eng ineCl'i II !/ 

Degree of limitations and soil feat\ll'e~ atfecting-

I \ iglma~" 
loeation 

:-;","('re: bed
rock at dl~pth 
of :; 10 12 
i nl'll<'': , 

:'IIodl'r:1 t (': 
fail' traffic 
,:uppol'ting 
capacity, 

:'IIoderate: 
fail' traffic 
supporting 
capacity; 
wetnl',s, 

Severe: V('I'\' , 

high shrink
swell poten
tial; poor 
traffic sup
porting 
capacity; 
slopes of 15 
to 20 perct:nt. 

FOI\ndations 
f or low 

buildings 

:-;"pl,ic tank 
lilt l'r fields 

--------------

~l 'v('rc: bl'd
rock at dl'plh 
of :; to 12 
in('ht'~. 

~(,\"l'l'(': b(!ci
rock at dnpt h 
of 3 to 12 
inl'l1<'s, 

i X one to ,:lighL __ I :'IIoderate: 
moderatc 
permeabilit,l" , 

:'Ilodprate: 
wet nl'S':, 

:-;('vcre: very 
high;; hrink
':\\ell poten
tial; slopes 
of 15 to 20 
percent. 

S('v('\'(': mod
era tell· slol\ , 

pel'llll!a bili \~. , 

, 
~(~\'erp: YPl'\" 

,:10"" pennea
bilit.,·: slopes 
of 1 () to :!O 
pcrcent. 

:\onr' to slight __ None to "light _ _ Severe: mod
cra t ('II" slow 

:-;('V('f(~: high 
shrink-swell 
potcnt ial; 
lH'drock at 
d('pth of 6 to 
20 inches. 

:'IIoderate: 
fair traffic 
supporting 
capacity; 
\I·(~t nps~. 

Spvere: bed
rock at 
d('pth of 
20 to 40 
inches; 
slopes, 

:-;('\"l're: high 
,.; hrin k -,:\\"('11 
potential; 
b('drock at 
d('plh of 6 to 
20 inches. 

:\Iod('ratl': 
'vctll(·:-';~. 

Sl'V(~re: hed
rock at 
depth of 
20 to 40 
inch",:; 
slop('s, 

, 

permeabilily. 

~,,'"('re: hed
rock al depth 
of 6 10 2() 
inc 11<'s, 

SeverC': 
mod"ral"l\" 
,:Iow . 
pC'rm('ability, 

S(:\"('re: bed
roek at 
d('pth of 
20 to 40 
inclws. 

Se,,-agc 
lagoons 

-_ .. _- ----

8('",,1'(': hed
],ock at d('pt h 
of:3 10 I:! 
illclH's, 

:'I I od('1':1 I!': 
moc!(']'a t l' 
1)(,],1l1 ('nb iii 1 ,'. , 

:'I 10d<:1':1 te: 
Rlopcs of :! 1 () 
7 p(']'cen t ; 
t('xlul'e i, 
fin!' salld in 
upp(']' 2() 10 
40 inch<~". 

:'I'\odl:l':1t" \I'h,'\"(, 
~l()p(':-, arc :; 
to 7 p(']'('('n t. 
;:;,'v<:I'(' whp],c 
slop('~ an' 7 
1 () 2() P"I'Cl 'II t. 

;';('ver(': t ,'x
tlll'l' i,: fin(' 
sand -II) t () I:! 
in c he,.; thick. 

:-;(""('1'(': i>('d
rock at dl'plh 
of 6 to 2() 
in elw,.;. 

Sligh t w he\,(' 
slopl's aI'(' () 
to 2 lH'I'l'<:nt. 
:'IIod('rate 
\\"hl're slopes 
al'e 2 to 5 
l)('rc(:nt, 

:-;('vere: bed
rock at 
d('plh of 
20 to 4() 
inches; 
slopes. 
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'i /I /1'I'j! Fe/at ions COil Lili ued 
--------------------------------- --- -------

Lkgree of limitations and Hoil feal mes affecting--Continued Adverse soil features affcding--

I--------------------------~--- -------------------------------------------------------------~.-----------

Farm ponds 
, 
I 
I , 

. -_.--- . -.-- -- ------------------------------------' 

l :n('oaled 
~t eel 

Itt >,...;('rvoi J' area Embank men is 

------------;------- .----------

lIigh: I('x
ture, 

:\Ioderate: 
t,'xture, 

:\{oderal" : 
\\"('1 Ilt':","';, 

I1igh: tex
ture. 

High: 
texture. 

:\Ioderate: 
texture; 
w('t nc:-;s. 

:\[oderat<-: 
texture, 

:\Iod,'ralt' \\'h,'I't, 
I'll iH ;;,:j to 
(j,U. Lo\\' 
\\' hen' plI b 
more lhan 
(j -.;>. 

~"I"'rf': bedrock 
a I d"pth of ;, to 
I:! inch,"" 

:\Ioderalf': mod,'r
ale 1)('l'lllt'ability, 

:\,1 odera It': moder
alt'I,I' "Io\\' pt'rme
abilit.\·, , 

Severe: I hickm'~,'i 
of lila terial is ;) 
12 inc he" 

:\Ioderate: medium 
com prc~"i bili ty. 

:\Iodcrate: poor 
r('~istance to pi p
in,!.; and ('ro,'·doll. 

Lo\\' _ _ _ _ _ _ _ _ _ _ _ :\011" t t) ~li.l'.ht _ _ _ _ _ _ Sl'vere: more than 
3 percent ~tonl'S 
on surface. 

:\Iod,'ratt' \\'here 
pH is ;).1 to 
(j.0. 

:\Iodcrate 
\\'here pH 
b :i,(j to (j.n. 

:\Iodera te: moder
ately ~Io\\' 
]leI' mea bi lily. 

~t'I'l're: bedrock 
at depth of G 
tn :!O inches. 

:\'1 ndera l (': 
mod,'ra leh' slo\\' 

• 
]ll'l'Inl':t bili I~·. 

:-:(,I'l'rc: Ledrock 
at dl'pth of 
:!O l u 40 inches. 

:\lodcratl': poor 
l'l',:i,tance to pip
ing and erosion. 

:-;(,\'l'l'e: t hickncss 
of material is 
G to :!O inches, 

Moderate: t hick
ness of material 
is 20 to 40 inches. 

I Irrigation 

Bedrock at 
depth of 3 to 
to J 2 inches. 

No adverse 
features. 

Rapid intake 
I rate, 

Ven' slow in-, 

take rate; 
slopes; shale 
at depth of 
12 to 20 
inches; 
stones, 

Rapid initial 
intake rate. 

Bedrock at 
depth of G 
to 20 inl' hes. 

Rapid initial 
intake mte. 

Bedrock at 
depth of 
20 to 40 
inches. 

Terraces 
and 

diversions 

Bedrock at 
depth of 3 to 
to 12 inch",;. 

No adl'ers,' 
fea t ure,;, 

Poor stabilit\': . ' 

erodi ble, 

Shale a t depth 
of 12 to :!O 
inches' , 
stolles, 

Poor ,ta bili t \' ; 
erodible. • 

Bedrock at 
depth of 6 
to :!O inches. 

Poor stabilit~·; 
erodible. 

Bedrock at 
depth of 
20 to 40 
inch,,",, 

Water\\'a \',; 
• 

Bedrock at 
depth of 3 to 
J:2 illche~. 

x 0 adYcr:,,' 
f,'a t lire,. 

Poor ~tabilit\ .. . , 
crodi ble. 

Shale at depth 
of 1:2 to :20 
inc he,;; 
slope, ; 
stOlll". 

Poor stability; 
erodible. 

Bedrock at 
depth of 6 
to :20 inches. 

Poor stability; 
erodible . 

Bedrock at 
depth of 
20 to 40 
inches, 



70 SOIL SURVEY 

TABLE 4. EnginN'rillU 

Suitability as sourcc of- Degree of lilllilations and soil features affecting-

Soil series and 
map symbols 

Topsoil 
Road 

suhgrade 
High ,\":\~' 
location 

-- --,---------.---~-~-

Foundations 
ftlr low 

buildings 

N(~ptic tank 
filter ficlds 

Sc\\"a~(~ 
• 

lagl )ons 

---------~ -------1---------- -----1--- ____ 1: ___ _ 

Thurber: Tk ________ _ 
For Waurika part 

of Tk, sce 
Waurika series. 

Fair: clay 
loam texture; 
thickness 
of material 
is 6 to 20 
inches, 

Trinity: Tn __________ Poor: clay 

Truce: TrC, TuF _____ \ 

Vashti: VaS, Vh _____ _ 

'-enlls: VIA,VIS. 
VIC. 

Waurika: WaA. 
WaS. WaS2. WkA. 

Windthorst: WnC, 
WoS, WoS2, WoC, 
WoO. WsC2. WsD3. 

texture. 

Fair: thick
ness of 
material is 
6 to 20 
inches; stones 
on surface. 

Fair: thick
ness of 
material is 
6 to 20 
inches. 

Good _________ _ 

Fair: thick
ness of ma
terial is 
6 to 20 
inches. 

Fair: thick
ness of ma
terial is 6 to 
20 inches. 

Poor: high 
shrink-swell 
potential; 
poor traffic 
supporting 
capacity. 

Poor: high 
shrink-swell 
potential; 
poor traffic 
supporting 
capacity, 

Poor: high 
shrink-swell 
potential; 
poor traffic 
supporting 
capacity. 

Fair: moder
ate shrink
swell poten
tial; fair 
traffic sup
porting ca
pacity; thick
ness of ma
terial is 20 
to 50 inches. 

Fair: fair traf
fic supporting 
capacit.Y; 
moderate 
shrink-swell 
potcntial. 

Poor: high 
shrink-swell 
potential; 
poor traffic 
supporting 
capacity. 

Fair: fair traf
fic supporting 
capacity; 
moderate 
shrink-swell 
potential. 

N(~v('re: high 
shrink-swl'll 
potential; 
poor t.raffic 

• supporlll1g 
eapacil~-. 

Sc\'ere: high 
shrink-swell 
potential; 
poor t raflie 
supporting 
capacity; 
flood 
hazard. 

Severe: high 
shrink-swcll 
potential; 
poor traffic 
s 1\ [l [lorting 
ealJaeitl- . , , 
,lopes. 

:'.Toderate: 
moderate 
shrink-swell 
poten tial; 
fair traffic 
supporting 
capacity; 
wetness. 

:'.Ioderate: 
fair traf-
fic supporting 
capacity; 
moderate 
shrink-swell 
potential. 

I Severe: high 
shrink-swell 
potential; 
poor traffic 
supporting 
capacity. 

;\Ioderate: 
fair traf-
fic supporting 
capacity; 
moderate 
shrink-swell 
potCI! tial. 

SeV('re: high 
shri nk-swell 
potent ial. 

~c\"l'rc: \vet
n('ss; flood 
hazard; hic!:h 
shri n k-swdl 
potential. 

I S(',-er(': high 
shrink-swell 
pokntial; 
slopes. 

:'.[oderate: 
moderate 
shrink-swl'll 
pot(~n tial; 
\\·(~t nl':-;:-;. 

l\Ioderate: 
moderate 
shrink-swl'll 
potential. 

Severe: high 
shrink-swell 
potential. 

?lToderale: 
moderat!! 
shrink-swell 
potential. 

Severe: \"el"\' • 
slow 
[lermeal )ili ty. 

N(',-pre: liood 
hazard; ver\' 
slow 
perIlH'a I )ili ty. 

~evcrc: ~ll)\V 
permeailility; 
slopes. 

Severe: bed
rock at dept,h 
of 20 to 50 
inclH's. 

None to slight __ _ 

Severe: very 
slow permea
bility . 

• 

Severe: mod
eratel" slow 
pcrm(:ahili to\". 

Slight _________ _ 

l\Ioderatl': 
• organIC 

Illalt ('r 
content. 

~Iight on 1 to 
2 pl'rCeIl t 
slopes. Mod
('rate on 2 to 
7 perc(~nt 
:-<lope~. ~(~\'('n~ 

OIl 7 to 40 
pen'('n t slopes ' 1 

~tonl'~. 

S('\'(~rc: bed
rock :1 t (Jppt h 
of 20 t () 50 
inclws. 

?lIoderal <': 
moderate 
pernwabilit .'-; 
2 to 5 pCrC('IlI 
slopes. 

NOlle to slight 
on 0 to 2 
percent slop(·.": 
:'IIoderal(' on ' 
2 to 3 perc('n t 
slopes. 

Slight on 1 to 
:2 percent 
slopes. l\Iod
prate on 2 to 
7 lwrCf'1l t 
slop(~s. :-;(~\'en~ 
on 7 to 8 ])f'r
cent slopl's. 
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interpretations Continued 

Degree of limitations and soil featmes affecting-Continued 
. -- - _ . --

Corrosivit.\' Farlll ponds 

Uncoated 
steel 

.- -

lligh: 
texture. 

rery high: 
texture; 
wetn(',,;s. 

[[igh: tex
ture. 

:'IIoderate: 
wetness. 

High: re
sistivity. 

High: tex-
ture. 

High: Lex-
tnre. 

! 
I 

I 

, 

I , 

I 

- ---

Concrete Reservior area 
, 
I 

---
I 

, 

Low ___________ , ~ Oil" to slig;hL _____ 

I 

, 

I 

Low ___________ X one to slight. _____ 

Embankments 

--

:\ioderate: fair 
stabilitl' ; 

• 

medium com-
pre,'si bili t~'. 

:'IIod"ra(e: fair 
sta bilit,,: 

• 
meditlJll com
pressibilit,l'. 

Low ___________ Xone to slighL _____ :\Ioderate: fair 

l\Ioderate 
where pH 
is 5,6 to 6.0, 

Severe: bedrock 
at depth of 20 
to 50 inches. 

Low ___________ :\Ioderate: moder-
ate perIlleabilit~,. 

Low where Xone to slight ______ 
pI-! is more 
than 6.0. 
Moderate 
where pH 
is ,").6 to 6.0. 

:'I Ioderate :'IIoderate: Illoder-
where pH atcl~· slow per-
is 5.1 to G.O. meabilih'. 

• 

stabilit~,; me
dium eompressi
bili t,', 

• 

:\Ioderate: thick
ness of materia I 
is :20 to 50 inches. 

:\Ioderate: fair 
stabilitl'. 

• 

:\Iod(!rak: fair 
stllbilit". 

• 

:\[oderate: me-
dilllll com pres-
sibilih. 

• 

, 
, 

, 
-

I , 
, 

-

i 
I 

! 
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Adverse soil features affeeting-
-------------,------------

\ 

Irrigation 

'cry slow 
intake rate. 

Terraces 
and 

diversions 

No adverse 
features, 

Waterways 

No ad,'erse 
feature:;. 

Flood hazard_ _ _ Flood hazard____ Flood hazard, 

Slow intake 
rate; slope. 

Bedrock at 
depth of 20 
to 50 inches. 

Xo adverse 
features. 

\' pn' slow 
• 

intake rate. 

~o adverse 
fell tures. 

~o adverse 
features. 

Bedrock at 
depth of 20 
to 50 inches. 

No adverse 
features. 

No adverse 
features. 

No adverse 
features. 

~o adverse 
features, ex
cept for 
stony phase. 

Bedrock at 
depth of 20 
to 50 inches. 

~o adverse 
features. 

1\0 adverse 
features. 

No adverse 
features. 
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TABLE 5. Engineel"l~ng test data for soil ' , , 
[Tests performed by the Texas Highway Department in accordance with standard I I I 

----------------------------------~----------------------~--------~----~------------------- ... 
I 

Soil name and location 

Denton silty clay: 
6.5 miles SE. of Stephenville (modal). 

Duffau fine sandy loam: 
6.4 miles W: of Dublin and 1 mile S. of Farm 

Road 219 and 20 feet 
(modal). 

W. of county road 

Houston Black clay: 
8.6 miles E. of Stephenville and 30 feet S. of 

U.S. Highway 67 (modal). 

5 miles E. of Stephenville and 0.65 mile S. of 
U.S. Highway 67 and 50 feet S. of county 
road (less clay than in modal). 

:May fine sandy loam: 
8 miles S. of Stephenville (modal). 

6.4 miles E. of Dublin (finer texture than • In 
modal). 

Nimrod fine sand: 
3 miles E. of Stephenville and 0.6 mile S. of 

U.S. Highway 67 and 50 feet E. of county 
road (sandier texture than in modal). 

Windthorst fine sandy loam: • 
7.1 miles E. of Dublin and 0.3 mile S. of Farm 

Road 847 (finer textured B horizon than in 
modal). 

Parent material 

Fractured bed of shell lime-
stone. 

----------------------------

Shell limestone. 

Shell limestone. 

Alluvium. 

Alluvium. 

----------------------------

----------------------------

Texas 
report No. 

62-360-R 
62-361-R 

62-348-R 
62-349-R 

62-364-R 

62-358-R 
62-359-R 

62-354-R 
62-355-R 

62-356-R 
62-357-R 

62-342-R 
63-343-R 

62-352-R 
62-353-R 

Depth 
from 

surface 

IlIciles 
6-18 

18-36 

14-26 
35-60 

0-30 

6-20 
54-70 

7-23 
30-50 

7-15 
40-60 

0-6 
20-39 

9-17 
37-47 

Limi t 

Pct. 
13 
10 

14 
16 

10 

10 
14 

13 
12 

14 
12 

16 
16 

12 
11 

Shrinkage 

Ratio Lineal 

Pcl. 
1. 82 10. ·1 
2. 00 1 7. ·1 

1. 84 9 " · .. 
1.77 3 -

• I 

1. 97 22. :2 

I 

1. 97 18 .. ~ 
1. 92 10. ~. 

1. 85 9. ~ 
1. 93 9. ~ 

1. 89 11.! 
1. 93 11. ! 

1. 76 2 " · ' 

1. 80 (j " ." 

1. 94 17. ! I 
1. 94 14. ,. 

1 Mechanical analysis according to AASHO Designation: T88-57. Results by this procedure may differ somewhat from re~lIlts 
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by I he 
hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 milli
meters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser thaI> 2 

• 

I I I , 

I I , 

I 
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ERATH COUNTY, TEXAS 

samples taken from 8 selected soil profiles 

procedures of the American Association of State Highway Officials (AASHO)] 

Mechanical analysis 1 

-- -

Percentage passing sieve- Percentage smaller than-
-

% in. No.4 No. 10 No. 40 No. 200 0.05 0.005 0.002 
(4.7 mm.) (2.0 mm.) (0.42 mill.) (0.074 mm.) mm. mm. mm. 

I -
1 

100 97 S7 6,.i 53 49 25 17 
100 98 91 74 67 62 42 33 

--------- ---------- 100 99 52 50 32 30 
--------- - - - - - - - - - - 100 98 50 3S 16 15 

, 

, 

100 99 99 94 90 -- 44 --------- aD 

--------- ---------- 100 9;j 8.5 80 48 43 
100 99 96 85 75 72 41 26 

1 ______ --- ---------- ---------- ---------- 57 44 28 2.5 
--------- 100 97 87 60 5ii 38 28 

--------- ---------- ---------- 100 60 49 31 29 
100 99 99 99 60 52 35 31 

--------- ---------- ---------- 100 14 9 3 2 
--------- ---------- 100 99 43 35 23 22 

--------- ---------- 100 98 66 62 50 47 
--------- ---------- 100 99 61 51 35 32 

73 

Classification 
----

Plas-
Liquid ticity 
limit index 

AASHO Unified 2 

Pet. 
37 18 A-6(7) CL 
48 29 A-7-6(15) CL 

33 19 A-6(7) CL 
23 5 A-4(3) SM-SC 

67 42 A-7-5(20) CH 

54 31 A-7-6(19) CH 
34 18 A-6(ll) CL 

34 20 A-6(8) CL 
31 18 A-6(8) CL 

39 24 A-6(1l) CL 
36 25 A-6(1I) CL 

21 3 A-2-4(0) SM 
28 15 A-6(3) SC 

53 32 A-7-6(16) CH 
42 27 A-7-6(12) 

dts millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not suitable 
1'lC for naming textural classes for soils. 
illi- 2 SCS and BPR have agreed to consider that all soils having plasticity indexes within 2 points of the A-line are to be given a borderline 
" 2 classification. An example of borderline classification obtained by this use is SM-SC. 

I 

• 
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Estimated properties of the soils 
:When a~ engineer k!lo:vs the physical properties of the 

sOlI materIals and theIr Ill-place condition, he is able to 
make the best use of the soil maps and the soil survey 
report. 

Table 3 gives the estimated engineering classification 
~Llld some of the estimated physical properties of the soils 
m Erath ComIty. Some of the estimates ,,-ere made on 
the basis of tests of 8 samples from 6 soil series. For 
most soils, properties were estimated by comparinO" these 
soils with the soils of similar series. b 

The ~Iydrologic group placement of a soil is made on 
the baSIS of ,Yater mtake after a heavy rain and the soil 
hu;s had an opportu~lity to swell. SOlIs are tested bare, 
WIthout the protectIve effects of vegetation. The four 
groups ra~lge from open sands, Group A 10\Yest run
off po~ntlal, to heavy. cl~ys, Group D-highest runoff 
potentIal. For a descnptIOn of these four 0TOUPS see 
Hydrologic: soil groups in the Glossary at tIle bacl;: of 
the report. • 

Depth to bedrock is the distance from the surface to 
solid rock or other impervious material that underlies 
the soil. 

The depth to the water table is not shown in table 3 
because the water table is many feet below the surface in 
all soils in this county except Sandy alluvial land, which 
has a water table 1 to 3 feet below the surface. 

In the column headed "Percentage passinO" sieve" esti-
t . f . b' ma es are gIven or a range III percentaO"e of soil mate-

rials passing three different sieve sizes. This information 
is useful in helping to determine suitability of the soil 
as a source .o~ material for .construction purposes. 
. ~ermeabIhty, as shown III table 3, is the estimated rate 
III Illches per hour that water moves downward throuO"h 
undisturbed and uncompacted soil. It does not inchl~le 
lateral seepage. The estimates are based on structure 
and porosity of the soil. Plowpans, surface crusts and 
other properties resulting from use of the soils ar~ not 
considered. 

The available water capacity is the amount of water 
th~t?- soil can hold and m~lm available to plants when the 
SOIl- IS wet to field capaCIty. It is the numerical differ
ence between the percentage of wa~r at field capacity 
and ~he percentage .of water at the time plants ,,·ilt. The 
rate IS expressed as ll1ches of water per inch of soil depth. 
For example, a layer of Frio clay loam 1 inch thick will 
hold 0.18 inch of available water "hen ,Yet to field 

• capaCIty. 
Reaction is the degree of acidity or alkalinity of a soil 

expressed as a pH value. The pH of a neutral soil is 7.0 
of an acid soil is less than 7.0, and of an alkaline sod 
is more ~h.an 7.0. The soil.s in Erath 90unty are nearly 
e.venly dIVIded between aCId and alkalme. For a descrip
tIOn of the pH groups used in table 3, see Reaction soil 
in the Glossary at the back of this publication. ' 

The shrink-swell potential indicates a change in volume 
that occurs in a soil with changes in moisture content. 
A knowledge of this potential is important in planninO" 
the ~lse of a soil for building roads and other engt 
neerrng structures. Shrink-swell potential is rated low 
mqderate, high, and very high. In general, deep claye~ 
soils, such as Houston Black clay, Trinity clay, and Craw-

f~)l"d clay, h~ve a high or very high shrink-swell potcn
tIal. The shrmk-swell potential is low in clean sands aIHI 
g~avel, in soi!s having sma.H amounts of nonplastic tu 
slIghtly plastIC fines, and III most other nonplastic to 
~lightly plastic soil mt1;terir:l. Brackett gravclly clay loam 
IS an example of a soil WIth low shrink-swell potential. 

Engineering interpretations 
In table 4 the soils are rated accordin o· to their suit

ability as a source of topsoil and road ~ubgl"ade. Als(' 
listed for the soils are properties that affect their suit
ability. as a site for a specified engineering use. The esti
mates III table 4 were made on the basis of the test data 
obtained from soil samples tested in the laboratory the 
properties listed in table 3, and observations of the 'field 
performance of the soils. 

Topsoil is fertile soil material that ordinarily is ridl 
••• • 
III orgamc matter. It IS used to topdress areas wherl' 
vegetation is to be established and maintained such as 
roadbanks, dams, disturbed areas, gardens, m;d la'Y11S. 
Normally, only the surface layer is removed for topsoil 
but. other layers. also may be suitable sources. Loam.): 
fertile Bosque SOlIs are a good source of topsoil. On tlll' 
other hand, Brackett soils are a poor source of topsoil 
because they are gravelly. 

Road fill or subgrade refers to soil material useful for 
building up road grades for supportinO" base layers. Thl' 
suitability of. n: soil f<;>r road fill dep~~ds largely on ih' 
!exture, p!astI~Ity, shrmk-s:n':l~ potentIal, traffic SUppOl"t 
~ng capaCIty, Illherent erodIbIlIty, compaction charactl'l" 
IStICS, and natural water content. Clayey soils that han 
a very high shrink-swell potential, such as Crawfol"(: 
clay, Houston Black clay, and Denton silty clay art 
difficult to place and compact. They are rated poor' as u 
source of road fill or subgrade. 

Most of the soils in the county are not suitable as :, 
~ourc~ of sand or gravel, although shallow limestone rock 
III salls such as Brackett and Ma10terre can be crnshec i 

and used for gravel. This gravel makes O"ood road sub-
grade material. b 

. Highway ~ocaiion is influenced by features of the Ull

dIsturbed SOlI that affect constructIOn and maintenancl) 
of. high,Yt1;ys. ~n flat terrain, the features apply to the 
so~1 materIals III the A and B horizons; in stooper ter
ram, slol?es of 5 percent or steeper, they apply prim:lril.\
to the soIl materials in the C horizon. Soils such as Houc:
ton Black clay, Lewisville clay loam, and ,Va,urika soil; 
have impeded internal drainage and low stability whell 
1n't. These soils make poor sites for highways. LoaJll\" 
fine sands, which are very erodible and have ~ low 1)('1:
centage of fine material passing the No. 200 sieve, art) 
poorly graded and generally lack stability unless they a]"l~ 
properly confined. These soils are fair to O"ood for hiO"h-. C b b way constructIOn. oarser textured and better graded soi1.., 
make better sites for highways and are rated O"ood for 
this purpose. to 

Foundations for low buildings are affected by featun',.; 
of the undis~ur?ed soil that influence its capacity to sup
port low bmldmgs that have normal foundation load". 
Specific values of bearing strength are not assiO"necl. 

.J;filter fie!ds for septic tanks are affected by ~)ermen
bIllty, locatIOn of water table, and susceptibility to flood-
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ing. The degree of limitations and principal reasons for 
assigning moderate or sel'ere limitations are given. 

Sewage lagoons are influenced by permeabiLity, loca
tion of water table, and slope. The degree of limitation 
and principal reasons for assigning moderate or severe 
limitations are given. 

An experienced sanitation engineer should be consulted 
before a septic tank 01' sewage lagoon is installed any
,,-here in the county, because most of the soils are sub
ject to percolation of water down through the soil. All 
septic tanks should be located downslope from domestic 
water supplies and residences. 

Corrosivity, as used in ttLble 4, indicates the potential 
danger to uncoated steel and concrete pipelines through 
chemical action that dissolves 01' weakens the structural 
material. This deterioration occurs more rapidly in some 
kinds of soil that in others. Extensive installations, 
·which inters('ct soil boundaries or soil horizons, are more 
likely to be damaged by corrosion than are installations 
entirely in one kind of soil or soil horizon. Steel pipe 
should have a protective coating to retard corrosion when 
placed jn any soil in the county. 

Farm pond reservoir area suitability depends primarily 
on the seepage rate of the soil. Highly plastic soils haye 
low seepage. Coarse-textured soils have no binding or 
sealing characteristics; therefore, they have a high seep
age rate. Many of the soils in the county are lUlsuitable 
for reservoir areas because of high permeability, stoni
ness, or shallow depth to hard lImestone or sandstone. 
These are shown in table -1. 

Embankments for farm ponds are influenced by soil 
stability, compaction characteristics, susceptibility to 
piping, shrink-swell potential, compacted permeability, 
compressibility, erosiveness, and gypsum content. Both 
the subsoil and substratum are evaluated where they are 
contrasting in character and have significant thickness 
for use as borrow. 

Suitability of the soils for irrigation depends largely 
Oil intake rate, a,-ailable water capacity, depth of soil, 
slope of land, and flooding hazard. Most of the soils can 
be irrigated by the sprinkler application method, but 
some of the less permeable soils that have a, high shrink
s,yeJl potential can be properly irrigated only by flood
ing. These soils crack ,,,hen they dry, and a large amount 
of water applied initially is most desirable to fill the 
cracks before the soil s,,-e11s and seals the cracks. The 
Houston Black, PUl'Yes, Trinity, Truce, and Cra,Yiorcl 
soils are best suited to controlled flooding irrigation. 

Soil features that affect the suitability of a soil for 
terraces and di yersions are slope, depth to bedrock or 
other compacted material, texture, and stability. The 
Arenosa, Patilo, Nimrod, Demona, Selden, and Chaney 
soils generally do not haye sufficient binding material and 
are not considered suita.ble for terraces. These soils are 
fine sands and loamy sands. The Vashti and ,Vindthorst 
soils have a thin sm:facc layer of sanclover a good bind
ing material that is suitable for terraces. Houston Black 
clay and Crawford clay are subject to cracking, but these 
clays can be terraced. 

Grassed waterways are developed on soils to carry 
off excess water that is discharged from terraces, eli \-er
sions, and other areas. Shallow depth to limestone ad
versely affects the construction of waterways, makes the 

soil droughty, and retards the establishment of vegeta
tion. The Brackett and Dugout soils are examples of soils 
that are shallow and underlain by limestone. Frequent 
flooding also is hazardous to waterways. Floocl\yuters may 
retard or kill the plants in the waterways. The Bosque 
loam and Bunyan soils are examples of soils that have 
flooding hazards. 

Engineering test data 
Table 5 gives the engineering test data for soil sam

ples from eight soil profiles of six different soil series 
in Erath County. The tests were performed by the Texas 
State Highway Department Testing Laboratory in ac
cOl'dance with standard procedures of the American 
Association of State Highway Officials. The test data for 
the soil samples indicate the engineering characteristics 
of the soil at the specific location given . .At other loca
tions in the county those same soils will probably have 
very similar characteristics. 

Parent material refers to the unconsolidated mass fro.m 
which a soil develops. It includes the C horizon and 
may include materials above the C horizon. For a more 
detailed description of Erath County parent materials, 
see the section "Formation and Classification of Soils" 
in this survey. 

The shrinkage limit is that point of moisture content 
reached during the process of drying at which shrinkage 
of the soil stops. As moisture leaves, the soil decreases 
in volume in direct proportion to the loss in moisture, 
unless a condition of equilibrium is reached \vhere shrink
age stops although additional moisture is removed. The 
shrinkage limit is the moisture content when shrinkage 
stop::; and is reported as a percentage of the oven-dried 
weight of the soil. 

Shrinkage ratio is determined by taking the volume 
change of a ,.:oil that dries from a wet stage to the shrink
age limit and dividing this by the ,,-eight change of the 
soil during the same drying period. For this calculation, 
volume and \veight changes are expressed as percentages 
of the ,-olume and weight of the oven-dried soil sample. 

Lineal 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 
stipulated percentage to the shrinkage limit. 

Mechanical analysis shows the percentage, by weight, 
of soil particles passing' through sieves of specified sizes. 
Gravel ranges from 3 mches in diameter to just over 2 
millimeters, the size of the No. 10 sieve. Sand ranges from 
2 mm. to jnst over 0.074 mm., the size of the No. 200 
sie,-e. AASHO standards define silt as soil particles be
tween 0.074 mm. and 0.005 mm. in size, and day, as soil 
part.icles smaller than 0.005 mm. USDA definitions of 
silt and day, given in the Glossary, haye slightly differ
ent bOllnda ries. Clay fraction in these tests was deter
mined by the hydrometer method, rather than the pipette 
method. 

Liqnidlimit and plasticity index indicatG the effect of 
\yater 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 fro.m a solid to a plastic 
state. If the moisture content is further increased, the ma
terial changes from plastic to a liquid state. The plastic 
limit is the moistnre content at ,yhich the soil material 
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passes from solid to plastic. The liquid limit is the mois
ture content at which the material changes from plastic 
to liquid. The plasticity index is the numerical diffcr
ence between the liquid limit and the plastic limit. It 
indicates the range of moisture content within w'hich a 
soil material is plastic. 

The AASHO and r;-nified classifications have been ex
plained earli0r in th0 engineering sedion. 

Use of Soils in Urban Development 
Soil characteristic" and properties become inl'l"easingly 

important as soil u:"e inten:"ifies. 'When land utilizat.ion 
changes from range or cropland to urban deyelopment, 
soil features ancllimita hons ge.ner:1 111' detL'rmine how tIll' 
land is used. The greater till' limit;ltioll for a, use, thc 
more costly it is to dcyelop and maintain an area for that 
use. Information of the kind gi\'en in tables 3, .:1:, and ;) 
is especially hclpful to community planners, developer,;, 
and inlln:"tria I users of land. Other information woeful to 
plalllH'rS is contained in the soil maps and in other parts 
of the Sl\l"ny. Through utilization of the information in 
t.his sunev. alterna t i ve uses can be de\Oeloped a,; a basi,: 

• • 
for long- range pI anllll1g. 

For chyellings. the degree of limitation depends on 
permeability, pereol alion, stabi lity, flood hazard. \\'etness, 
depth to ,Yater table, depth to IlPdrock, topography, and 
suitability for la,yn grasses, slirubs, and trees. It is 
unfortllnate ,\'hen ,Yater floods :t fe'\' acres of range or 
a field, but it can be catastrophic to an o\\'ner if a home, 
shopping center, or factory is flooded. On the other hand, 
recrea tion facilities are often enhanced if placell next 
to a \'mtenyay. even though ,grounds may occasionally 
flood. In Erath County, flooding is likely on the Frio. 
Trinity. Gowen, Sandy alluvial land, Yenus, Bosque, awl 
Bunvan soils. 

Soil features that affect use of the soils for commercial 
Imildings and I ight industry indude drainage, bear
ing capacity, shear strength, slope, compressibilit~" and 
shrink-swell potential. Charac/f'risties and properties of 
the ,;nbstratum are most important hecause foundations 
for these structures l'l',~t on this part of the soil. ~ome of 
the soils in the ('ounty that haye a high shrink-swell 
potential are in tbe Crawford, Lindy, Owens, Honston 
Black. Trinity. and Truce series. . , 

Installation and maintenallf'e of utility lines is affected 
" by depth to bedrock, Ilatural drainage, water table char-

acteri"tie~, and corrosion potential. Steel pipe should haye 
a protective coating to retard corrosion when pJa('ed in 
any soil in Erath COllnty. Depth to bedrock for all soils 
is given in table 3. 

Groun(1 water for c1on1Pslic use can he found at almost 
any location except some areas in the north ('entral part 
of the county. The local ion of larger quantities of watl'r 
is discussed in 1he subsecl ion on irrigation water. 

Rating;.; for use of sCJils for cemeterips, mass transit 
systeJlls, parks, rE'(;reatiollal area,;, sanitary land fills, all(1 
other urhall land Ilses can be developed from the informa
tion in this SUl'\°Py. Soil s('jentists with the BosquE', Palo 
Pinto, and Upper Leon Soil and 'Water Consen-atioll 
Districts ,yill gladly furnish assistance in determining 
ratings for these and other lallel uses. 

Formation and Classification of Soils 
This section consists of thrpe main parts. The iiI'S! pari 

briefly discu,;,.;ps the lin', llIajor fad,ors of soil fOl"llmt ion 
in terms of their efreet on tIll' ,;oils of Erath COllllt\'. Till' .' SPl'OlHI part discll";sPs the prlll~e,;s('s of soil horizon eli Itl'!" 
rntiat ion. In ,tIll' t.hinl part, the comprelll'nsin ,;,\'s1plI1 0 r 
soil elassification is disl'u,;spd, and the soil serip,; an' 1·la,;,;i· 
fied in table form. 

Factors of Soil Formation 
Soil i" the produl't, of tbp inlpradion of the fin>, ma,iol' 

factors of soil formation. These factors are climatr. livill: , , 

orga n isms (espel~i:llly ngela Lion) • pa rrl1 t ma 1 prial, topop'
raphy, and time. The kind of soil tlutt de\Telops at any 
point. on t.lw earth is determined by these inlernding 
fadl n·". 

('Iimate anll liying organisms are 1he activp fOrl'l~'; i I , , 

soil formation. The::ll' force;.; art on t.he parent materia I. 
\\'hidl has ~\\'I'ul11ulateel through the wrathe.rillg of 1'01'1;: 
and lInconsolidatell c1rposits, and slowly changes the 
material into a natllral boely that has gellet ically relatpil 
horizons. The efIed" of climatp andli\'ing organisms an', . , 

condit ioned hy re lid. or topop:rnphy. The parent, ma terial 
ibplf ail'ects the kind of prolile that. can be I'm'me(l and, 
in extrrme (',a,w,.:, determine,; it. almost e.ntirely. Finally, 
time is needed for the l'hanging of t.he pa,rl'nt material 
into a soil pl'don. The amollnt of time may hI' long ( l" 
short. bllt generally. a long time is reqllirell for dislind 
horizons to llewlop in a :-ioil. 

The interrrl:ttion"hip among the liye factors of ';1,iI 
formation is complex, and tIll' efl'ect of anyone factor I~ 
(lifficnlt to i,.:()late. Earh faeior is discllssed separately 'II 

the paragraphs that follow, but. it is the interaction of all 
these fa({ors, ratllPr than their simple snm, that ell'l('\', 
mines the nature of the ~oil. 

Climate 

Emth COllnty has a warm-temperate, snbhmnid climate 
and hot snmmers. Th is clima te cont.rilmtes to the form;I' 
tion of soils in "e\'era] ways. Expansion that OCl'lIrs 'It 
high temperatnrcs and rontradion that occllrs at 101\' 
tl'llIpprattll'l~S 'fmct.tlrl\ parent \'Ol'k and soil material :11 III 
hastPIl '\"l\at.hpring. Pat tems of ra.infall c!i,;t,rihllti< III 
calise the ,.:oils to he aHernatrlv ,Yet and dry. ,Vhen dlV . . , 

soils snch as lIonston nlael~ alHl Crawford days (Iry, 1lll'Y 
('ra(~k se\'(~reh'. and the cra('ks fill with water when it . , 
rains. After t Ilry become ,wt. the clay soils swell PllolI!.'."h . , , 

to dose the (Tad:s. This aHemate shrinking alld ,;wellin!! 
(',ansI's t.he soil to churn and pre\'Pllts t.he forlllation 'If 
(:la)' a('enl11l1lations. Other "oils, slleh as ,YimHhorst, alill 
Nimrod, ha\'e clayey lower layers. vVat£\r moving throll,!!h 
the soil cani('s (:lay particles (lO\vnwar(1 from tIle SIll"l":II'(' 

l:L.\,£,1' :1Il<l dl'posi1s 11lel11 as ill(' water ll1oYellll',IIC slow:-i. ,\s 
('lay ar'('lIll1l1latps, the ,\'ater mo\'es e\'I'Il slower anc! (ll'l'f)' 
sition of clay accelerates. TIlliS, the process tends to spI'I,(l 
up. and pvrllt.nally, the: lowrl' la.\'(>l's 1)('('0111(> ('layI'Y. ,Yilll] 
also afl'ects 1he formation of soils in the (~OlllltV. ~"il 

• 

lliaterial that (l(welopl'cl into Patilo and Nimro(1 soils h:l~ 
been reworked by "'ill(l. 
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Lidng organisms 
Plant c-:, lII:ln, :l1limals. inseet:,. hach'ria. wOl'lm:. and 

, . ' . ' 

fltng'i are. important in the formation of soils. Oains in 
organic, lllatter and nit ro!!en in till' soil, g'ain:-' or lo,~:,e" in 
plant llll( I'iellte-:, and changes in stnwt'llre and porosity 
;\\'1' alllong the chang!:'s (':lIl,;ed by Ii \-ing organisms, Tn the 
(it'and Prairie, tall prail'il' !.!.TllSSes Itad mor('. influen('e on 
:,oil cll'yelopment than other pl:tllts, Tltese tall gras:,es 
prO\~ided litter that. protede(l tim "llrface and 'added 
organi(' matter to dark soils, "Itch as HOllston Blal'k, Den
tnn. and Punes. The grass roots reached deep into the 
,.;nil allll 1'('(1 on III inera b :It 10\1"['1' llepl hs. Lime, mineral", 
:111<1 organic ma((('r ,yere di"trilm\rd thronghollt the soil 

, < --

]lrolik a::; thest' plants died and deeompose(1. The del'om-
posed plant roots left. ehanneb that iW'l'eased intake of 
watl'r anll the ael':ltion of' I he soil. Eart.hworms and other 
soil organi:-'ms 1'1'11 on t he decomposed roots. The borings 
(If earthworms abo helped dtalllH'1 \\~ater and air thronO'h 
the soil. "" 

The H',!!l'tation, clol1lin:tllt 1.1- o:lk-,;ayanna. has aiTeded 
soils forllled in thl' e]'o,;s Tindwr:-; allll Grand Prairie land 
1\'SOIll'l'l' areas. The soil:-: fOl'nwll uncler hardwood yegeta
tion an' llIC'clilllll to lOll" ill or!..!~'lIlil' matter and haye IiO'ht. , e 
,'olored slll'facl' layers. ~on1l' of thC':'l' soils are 'Yindthorst. 
Xilll1'Ol1. Bonti. aild Yashti. 

}[an ha:-: al"o influell('l'd :,oil format.ion. He permitted 
cattle to gTaze the yeget:lt ion on t he land. He plowed the 
l:illd and ]>lnntell (·rop:-:. These aetil-ities haye their infln
('nee on soil format ion. 

Parent material 
Parent. materi:ll i:-: the llllcOlFoliclate(1 mai'S from ,,-h ic h 

n, :,oil is formed, It dl'lerl1line,.; the limiti' of the chemical 
and III inera Ingi,:a I ('ompo,.;itioll of the ,.;oil. The :;oils of 
Erat h County ha ,-e del-eloped from parent materia Is of 
thl'(~e gpolog-i(' ag~l'';, t.lll' l't'nllsyh"anian, tIl!' Creiace01ls, 
and tIll' Pleistocl'lle 01' Recent all·e. . , 

Pennsyly:mian agE' ma,teriali' in thE' COllllh- are m:linh-
intE'rbedcled sandst;ltll':' anll shalei' of the Strawn Groui) 
(.1). Thl'se material,; are in the ll()rtlnycstern part of the 
('ounty. The sand:,tOIIPS are mostly acid, while the shales 
a~'e alkaline, .\ci(l :'oil:-'. sudl :1:" Bonti :lllll Exray, oecupy 
rIdges \yhert' tlw sandstone is near tIlt' surfaee. Truce soils 
dn-eloped where shale is more than :21) inches below the 
surface. The Truce :;oils are neutral to acid in the upper 
pal't, and alkalilll' in the 1()\Yl'r part. Owens, a shallow, 
c:dcareon:-:, clayey soil, o('cupie,; more sloping hillsides 
whl're the shale is ncar thl' surface. 

Cretaceou:, age materials are mainly interbedded lime-
• 

,;tonl'S, calcareou,; marls, and sands of the Frederi('k:,bnrg 
:\1111 Trinity Gl'OltPS (4). '1'111':'(' lllatl'riab :11'1'. in tIll' south
ern two-thirds of t.he cOllnt.y, The I imestones amI marls , 

are interbedded and are mainly from the 'Yalnut. and 
• 

Glen Rose Formations U). }[a 10t(,1'l'e, Purves, Dllgonr, 
and Bl'ackl'ti soils OCCIIPY tIle g'ently sloping to steep 
hellched hills and ridges \\~here the limestone is near the 
sllrface. Denton and HOllston n1:wl;: soils lie in "hallow 
yallev areas where the interheds of c:d('areolls claveI' marl 

.... &.' .' 

occur. These soils are Illore linw and haye less cli"tinct , 

horizons than tlte 'Yindthol'st :111(1 ~imroc1 soils. Some of 
the sandieI' soils in the ('ountv were formed from two , 

separate sand formations, the Paluxy Sand and the Trin-
• 

ity ~nlld U). In Erath C()lInty~ the Paluxy Saml is ,;ppa
rated froIll the Trinitv Sand h\~ the (3len Hose Limestone 
Forlllation (3). KimrocL Seldeil, "'indthorst., and Dufl'au 
soils wPl'e mainly deyelopecl in t,hl' Paluxy Sand Forma
tion. Demona, Chaney, and ""in(lthorst soils were devel-, ' 

oped in the Trinity Sand Formation. These soils are more 
::eid allil hal'e more di"tinct "oil horizons than the soils 
de,-eloped from limestOl1P and marl. 

The parent material of the soil:-; on the flood phin" of 
the riYers and cIrainageways of the county consists of 

~ - ~ ~ 

recent deposits of a!lm-ium. }fan~- of the:-e depo"its on 
lower lying flood plains haw lwen reworked from time 
to time, anclne'y sediment" ha\'e been deposited. ~\Jkaline 
soils formed in deposits from the calcareous prairie areas 
:tro I he Frio, Bo:"que, and Trinity. Soil" formed from a 
mixtllre of claye\' and "::111(1\- sediment;;: are the Gowen 
and Bllm-,Ill. . . . 

, 

Topography 
Topography, or relief. affects -oil formation through 

its iufluence 011 drainage, erosioll, plant coyer, and soil 
tempera tnre. 

Thl' topography in Erath County ran~!"e" fr<)Ill nearly 
le,-el along "tream:" and yalleys to steep along- ('scarp
ments. The Owens soils deYelopecl mainly on south~facing 
slopes, and the Truce soils deyeloped on the north-facing 
"lopes in similar materials. Soil temperature is higher. 
plant, corel' is thinner, and erosion is greater on the 
south-facing slopes. Truce soils are moderately deep and 
lUlI"e well defined soil horizons: t.he Owens soils are shal
low and haye less di:-;tinet horizons than the Truce soils. 

The ~\Jtoga and Lewis,-ille soils also dm-eloped from 
"imilar parent materials. Generally, the Altoga soils 0('

('upy steeper more eroded areas than the Lewisyille soils. 
Erosion has kept the surface layer of Altoga soils thin 
and light colored. Lewis,cille ~oils, in contrast, ha,-e dark 
"urface layers. In some of the steeper limestone areas, 
thin soib. such as r he 3Inloterre and Purns, haTe de
I-eloped because geologie erosion has removed the soil 
material faster than soil horizons de,-elopecl. 

Time 
Time, usually a long time, is required for formation of 

soils that haye distinct. horizons. The dill'erences in length 
of time that parent materials han been in place, there
fore, are comIl1onl~- reflected in the degree of de,-elop
ment of the soil. 

The soils in Erath County range from young to old. 
The young soils haTe nry litt Ie horizon deyelopment, 
and the older soils haye welJ expressed soil horizons. 

Bunyan soil" are an example of young soils that h:n-e 
I in Ie development. The soil horizons of Bunyan soils 
still show the eYidence of stratification. and t.here has , 

been nry little change from the original stream de
posited alluyium. Xillll'Oll soils are all examplr of older 
",oils that have ,Yell den'loped soil horizons. The parent 
materials of Kimroel soils ha,ce been in place for a long 
time. There has been a (101\ll,yard mowment ana accu
mulation of clay partides. and a('('umlllation of a thin 
(lal'krned nppl'l' suriacr' laypl', and the Il(,I~('lopl1lrnt of a 
thick leached lower surface lawr . , 
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Processes of Soil Horizon Differentiation 
This subsection contains a brief definition of the hori

zon nomenclature and processes responsible for horizon 
development. A further discussion of soil horizons and 
the detailed descriptions of representative profiles of 
each soil series are in the section "Descriptions of the 
Soils." 

Marks left by the soil-fo.rmin~ factors are rec?rded i.n 
the soil profile. A succeSSlOn of layers, or h01'1ZOI~S, IS 
formed from the surface clown to rock. The honzons 
differ in one or more properties such as thickness, color, 
texture, structure, consistence, porosity, or reaction. 

Most soil profiles contain three major h<?rizons that. are 
desio'nated A, B, and C. In some young SOlIs, a B h01'1zon 
has ~lOt developed. In other soils a R, or rock, horizon is 
present. Several processes are involved in th~ formation 
of these horizons. In Erath County, the mam processes 
are accumulation of organic matter; leaching of calcium 
carbonates and bases; and formation and translocation 
of silicate clay minerals. In most soils, more than one 
of these processes have been active in the development 
of horizons. 

The A horizon is the surface layer. It can be either 
the horizon of maximum organic matter, called the AI, 
or the horizon of maximum leaching of dissolved or sus
pended materials, called the A2 (7). The soils of Erath 
County range from low to h~gh in org:anic matter c<;>n
tent. Nimrod soils have a tlun Al h01'1zon and a tluck 
A2 horizon that is low in organic matter. Frio soils have 
a thick dark Al horizon that is high in organic matter. 

The B horizon lies immediately beneath the A horizon. 
It is the horizon of maximum accumulation of dissolved 
or suspended materials, such as iron or clay; or it may 
be an altered horizon that shows distinct structure but 
little evidence of clay translocation and accumulation. 
B horizons that contain significant accumulations of clay 
are o·i yen a Bt horizon designation. The Bt horizon is 
usually firmer than horizons immediately above or below 
and usually has a blocky structure. Subsurface layers 
that have distinct structure and little evidence of clay 
accumulations may be given just a B designation. \iVind
thorst and Selden soils have distinct Bt horizons; Lewis
ville and Venus soils have B horizons. 

The C horizon is relatively little affected by the soi l 
forming process, but it can be material modified by 
w·eathering. 

A R horizon is underlying consolidated bedrock, such 
as sandstone or limestone. 

Classification of Soils 
Classification consi sts of an orderly grouping of soils 

accorc1in o' to a system designed to make it easi er to re
member ~oil characteristics and interrelationships. Classi
fication is useful in organizing and applying the results 
of ex'1Jerience and research . Soils are placed in narrow 
clas es for discussion in detailed soil surveys and for 
application of Imowledge within farms and fields . The 
many thousands of narrow classes are then. grouped 
into progressively fewer and broader classes m succes
sively higher categories, so that information can be ap
plied to large geographic areas. 

Two systems of classifying soils have been used in til e 
United States in recent years. The older system was 
adopted in 1938 (93 ) and revised later (6) . The system 
cUl'l'ently used by the National Cooperative Soil SUl'\'uy 
was adopted in 1965 (8). It is under continual stu ely. 
Readers interested in the development of the system 
should refer to the latest literature availa.ble (5) . 

The current. system of classifica,tion has six categol'il' . . 
BegilUling with the most inclusive, these categories are 
the order, the subol'~er, the gre?-t gyouP, the sl~bgro~lp, t ile 
family, a,nd the senes. The cntena for claSSIficatIOn are 
soil properties that are observable. or me.as~lI·a,ble, b l ~t 
the properties a,l'e selected so that SOlIs ~f sImllar.gene~ l s 
a,re groupe 1 together. The plac~men~ of some. SOlI ser l?S 
in the current system of classlficatlOn, partIcularly 111 

families, may change as more precise information be
comes available. 

Table 6 shows the cla.ssification of each soil series of 
Erath County by family, subgroup, and order, accord
ing to the CUlTent system. 

Climate 5 

Erath County has a warm-temperate, permanCl~ t ly 
hmnid climate characterized by hot summers. TropH'al 
maritime a,ir masses predominate throughout spri ng, 
summer and fall. Polar a,ir masses take over during 1 he 
,,-inter ~nd provide a continental type climate mark cl 
by extreme variations in temperat~lre. Average anUlla] 
temperature is 64.3 0 F., as shown 111 table 7. T~tal n n
nual precipitation averages 29.17 inches. ApproXilllatcly 
three-fourths of this amount fall s during the warm s!'a
son, April through October. Preva,iling \vinds ar~ sou th
erly the yea,r round; they averaO'e about 13 mIles ]leI' 

hour. The relative humidity is fairly uniform throughout 
the year, although slightly lower during ~he su~el: tha.n 
in other seasons. Average a1Umal relatIve humIdIty lS 

about 80 percent at 6 : 00 a.m., and about 50 percent at 
6 : 00 p .m. 

Seasonal climatic changes are more easily defined tI lan . 
in South Texas, although not nearly so abrupt as on 1 he 
High Plains. During winter Erath County experieI1<'es 
frequent surges of cold contine.ntal air. Cold fronts t l.lat 
move down from the High Plams are often accompallled 
by strong, gusty, northerly winds a,nd sudden drops in 
temperature. \ iVinter precipita,tion is usually closely asso
ciated with frontal activity. Moisture from. the Gnlf 
of Mexico is cut off rather effectively, \vhich results in 
the least precipitation in winter. Occasionally,. cold 
fronts become sta,tionary across Central Texas. Tlus re
sults in prolonged periods of cold cloudy weather. Dll r
ing these periods, precipitation may fall as rain, freez i ng 
rain, sleet or snow. 

Extremely cold weather rarely occurs before the last 
week in December. Snow may fall once or t"ice a mOllth 
durinO' the winter season but is of little or no COllSC
quenC:. Most snow melts almost as rapidly as it falls, fi nd 
rarely is there even a small amount on the ground. 

• By By ROBERT B. ORTON, State climatologist, U. S. vVea lher 
Bureau. 
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ERATH COUNTY, TEXAS 

T,\BLE 6. Classification oj soil series 
-------~ 

Seril's Famil I' • Subgroup 
---

AltO.":L____ _ _ _ _ _ _ _ _ _ Fine-,ii1y, carbonati,:, thcrmk _____________________ _ 
ArcnO':L __________ Siliceous, thermic, coatc{L _________________________ _ 

Typic Lstochnoph __________________ _ 
'I' . Q . yplC - nartzlp-:lmmcnH ____________ _ 

BlankeL ___________ 1 Fin", mix,'d, th"rIlli,, ________________________ . _____ _ 
BolaL____ _ _ _ . _, Fine-loam.I·, carholla tic, thcrmic ____________________ _ 

Pachic Argill.-tolls __________________ _ 
T,I'Jlic Calcill"lolhL ______________ - - __ 

Bonti ____ .__ _ ___ Filll', mixcd, t.lwrmir _______________________________ _ 
BO';Cjlw ___ . ____ . _._ Fine-loamy, mixed, thermic ________________________ _ 
BrackctL __________ Loamy, c:lriJonat.ic, UH'rmie, ,hallol'"- _____________ _ 

l;11 ic Palellst.alf.,, ___________________ _ 
(:lllTIlllic JIaplllstolls_ _ _ _ _ _ __________ . 
Typic C,-tochrcpts __________________ _ 

BIIII~'aIL _ _ _ _ _ _ _ _ Fill,'-Ioamy, mixed, nonacid, t hermie ________________ _ Typic l' diflU\'pnH __________________ _ 
Chane~-____________ FiIH', mixcd, tlwl"lllic __________________________ .. ____ _ Aqllic Paleustaif.- ___________________ _ 
CrawfonL _._ . _ Fine, m01l1 morilIolIit i,', thcrmie ____________________ _ U die Chromll.-terts _________________ _ 
Dl'lIlona__ _ _ _ _, Cl:1Y"y, mix,:d, th('rmic__________ ______ _-0. ______ _ 

Dl'llton _________ . __ FilII', mont.moriJIonilic, thcrmic ________ ._. ______ _ 
Aqllic :\rcnic Pal"ustalfs . __ .. ________ _ 
\','rtic ('alciustolls _________________ --I 

DulfalL ______ . _ .. _ FilI("-loallI~· .. -iliccoll.-. t hcrmic _____ . ____________ . __ _ l:dic P:tlell.;talf, ____________ .. _______ _ 
Du"ouL ________ LO:lml', ":lrhonatil', th,'rrnic ______________________ _ 
Exral'_____ _. __ Cla\"(,~', mixcd. th,'rllIic __________________________ _ 
Frio_· _____________ FilIe, inixt,d, thermic _____________________________ _ 

Lit hie Ustochrcpt' __________________ _ 
Lithic l{hoducitalf,, ____ - - - - - - - - - - - .. - - - i 
CUllllllic IIaplll.;tolb ________________ _ 

GOI\'"IL _ _ _ _ _ _ _ _ _ _ _ Fil1p-Io:1 m.I', mixed, thcrmic___ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _____ _ 
Hen-II'.\" ____________ . Clay,' .1-, mixed, 1. h, '!'In i e ____________________________ _ 

CIlIllulic Hapllldoll., _________________ _ 
Lithic Hhodustalfs __________________ _ 

HOI",ton Black_ _ _ _ _ _ Fill", montmorillol1itk, thcrmic ___________________ _ 
LamilL_______ F!nc-,iIt.,', m!xcd, tlwrm!c __________ .----- .. - ------i 
LE;wi.;ville___ _ _ _ _ _ _ _ FIII:'-.-llly, I111x,'d, therI111C _________________________ _ 

,l:di(: Pc!lu,;lert., ____________________ 1 

i.I'PIC l'-(ochrcpts _________________ .. _I 

T."pie CalcilI.-tolb _____________ .. ___ . _, 
Lind.I, ____________ FiIIC. mix,'d. thcrmic ______________________________ _ 
;\lalot.errc ____ , ____ Lonlil~'.l':lrhollatil', th('rmic ________________________ _ 

l-rJicI-I:tplllst:tlf.- _________________ _ 
Lithic C.;torthent.'i __________________ _ 

:\[a.\' _________ , _ _ Filw-lol!lIIY, mix,'d, thcrmic _______________________ _ (~die Haplll.;talf,, ______________ . ____ _ 
l'\illll'Od _____ . ___ Loamy, ,ilic()ou.;, thcrmic __________________________ _ Aquultic Arcnic Palcustalf, _____ . ____ _ 
O\\'''n.- __________ . _ ClaY".I', mix,'d, thermic. shnllo\\, ____________________ _ T.I'pie Lstorhrcptci __________________ _ 
Patilo______ ___ 'LO:III1I'. ,ilit",ou.-, th,'rmic ____________________ . ____ _ 
PIII"I'l'.- ___ ,_._ _ Clay,'';'' montnlOrilIollilic. t1~ermic ___ ----------- ___ I 
Sddcn____ _ _ FII1e-Io:\lIl~', .-Ihccoll';. thermlc _______________________ ' 

Gro.;sarcnic Palew.;taifs _________ .... ____ _ 
Lithic Calcill.;tolls __________________ _ 
:\q uic Paleu." I :tlfs ___________________ _ 

SO(\1('I"\'"IL__ _ Loamy-.-kt:lcl:tl, ('arhollatic, thcrmic ________________ _ 
Thllrl)('r ___ , _ Fin,', lIIollt.morilIollitic, tlwrmie ____________________ _ 

Typic Calciustolls _________________ --I 
Typic HaplustaJf' __________________ , 

Trillity ___ .___ FiIH'. lII(,ntllltlrilIolliti<', ealcareolI';, th,'rmic __________ _ 
Trll(:(' _________ .,_ Fill<'. lIIix('d, tlll'rllIic_____________ _ _________ _ 

\'('rtic I-Iaplaquolb __________________ _ 
Cdie Pale ustalf., ________________ . __ _ 

Vn:<htL ___ .___ _ Fille-Ioamy, mixed, th('\'mie ______________________ _ 
\"'1111' ____________ . FilI,,-lo:LlllY, mixcd, thermic ________________________ _ 
\\'aurika _________ I Fin,.IlHllltm"rilIonitil', tlH'rmic ____________________ _ 
\\'indLhor."t ________ Fine, mix('d, therlllie __ , ___________________________ _ 

Aquic Haplustalf.- __________________ _ 
Typic Calcillstolls __________________ _ 
.-\"ric Argialbolb ___________________ _ 
Cdic Palcu.;talfs ____________________ _ 
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Order 
I-~~----

Inceptisob. 
Entisols, 
:-. loll iso}.;, 
:-'f olli-ols. 
Alfi-ols. 
:-'Iolli.-uis. 
Inccpt i.-ob, 
Enti.-ob. 
Alii-ob. 
\" ert-bob, 
Alfisols. 
:-'Iolliso\.". 
Alfisols, 
Inceptiso}.;, 
Alfisols. 
~ f ollisok 
:-'Iollisols, 
Alfhob. 
\'ertisok 
I nceptisob. 
~Iollisol:,. 
Alfisob. 
Enti,ols, 
Alfisols. 
Alfisols, 
Ineeptisok 
Alfisols. 
~lollisols. 
All i-ols. 
~ lollisob. 
Alfisob, 
:-'foIlisu\S. 
All i.;ob. 
A.lli-ob, 
}loIIi":,ok 
:-'Iollisob. 
Alfisols. 

~--'-~- --~ - ----------------------------------'--------

:-;pring' is :\ Yl'ry changeable :;;C'as()n of tIl(' yC'ar ill 
Erath County. During ~Iarrh, "':11'111 and ('001 spclls of 
sholt duration foll()\\' pach other in rapid ;;w,,'pssion. 
Telllpl'mture changC's a I'l' ;;()ll1l'tinw;; quite prOIlOllllCC(l. 
The ('Ioudiness, drizzle, aml lig'ht rain of the wintl'r :;;C':\
S()1l el(!,'!'ca;;l', bllt. p\'l~t'ipit.atioll of till' ;;Ilmn~r type ill
creao-:C's. "\n an'rnge of ahout four j}lI1IHlerstorm~ O,','l1l' , 

in .\farrh, comp:lrc(1 to only t\\'o ill FpiJrunry. As the 
spring' progresses, Jny ('ol(l fronts ellt-pr the a l'(':l. Tho,.;e 
that do cause only :t short. dl'op in jC'IllI)('l'ature. Thunder
storm acti\'ity in(~rr:lses to an :I\-erag-l' of about o-:ix per 
month in both ,\pril an(l May. These late spring- 01' parI)' 
SUl1l1ner tll1llldpl';;torm;; arp s011wtimes ae('ompan ied by 
clestrncti\'o hail anel win(btorms. jIal'eh and April are 
the win(]ie,.;t months of the \'par. 

• 

In summC'r, the hot. sea son, there an' fC',,' LIa y,.; \\. hen 
• • 

the maximum tC'll1pcrnture dol'S not I'l'a('h or pxc(,p(l DOD F. 
Some very hot clays Ot'('.lJl' in .TmH', 1mt frc(l1H'llt tllllndlll'-
5hO\\'ers, an aW.\':lg-l' of about· six during nle month. help 
to hl'pak the ext-rcnwly hot, wcatlll'r into short pC'rio(b. 
Aw.!.·nst is the hou('st month. It ha s an a \"('ra g'P llai I v , , , 

maximum tempel'ature of Dfl.flD F. The llOttcst tempera
tnres of summer are gencrally associatrcl ,,·ith a fair 
sky, wC'sterly \\'ind, and \'Pry low hmni(]ity. ThC're is lit
tle \'arirty in the day to day weallH'r patir1'll dllring 
July and August. ~llIan j]l\Inclershmnws may rh'yelop in 
the latl' afternoon, hut. mmally tllPy llissipate l,y evening. 

·IGO-37·1-7:! G 

• 

Fall is the mo:;;t pleasant season of the year. Tempera
tun'''; are neither extrC'mely hot nor cold; wind \-elocities 
arc the Im\'est. of the year; and long periods of uninter
rupted fair weather OCCllr. 

,Varlll "'eather continlll'''; through most of September. 
bllt temperatul'es arc not excessive. Daily maximum tem
peratures reach 01' eX(,l~pcl DOD F. about one day out of 
e\'ery two, on an average. Rainfall increases during Sep
tember :lIld October, ao-: ,,'ealc tropical ,,'eather systell1;; 
movp nOlt.h,,-est\Yard from the Gulf of }Iexico to clash 
,,-it h sv:;;tems moving C':lst.wa I'd from the Pa ci fic. The . ~ 

weather has greater variety than in summer, ~-et contin-
ill'S mild. Thunderstorm act.ivity graduall)· decreases 
during the fall :;;eaSOll. The average is about. fonr in 
SpptembC'r, three in October, and two in NOYC'mhC'r. The 
fI,\'emge rainfall drops 01l' rnthC'r sharply about the first 
of NO\'emher. 

The average freeze-free sC'aSOll in Erath COllnt\' i;; :2:;S 
<- • 

da ,"s. The a H'rag'e datC's of the last. :1:2 degree freeze in . '-- "-

the spring and thc first in the. fall nre March :27 and 
X()\'(~.mber If) l'espC'ctiwl.\'. Chances :Ire one in fin. that 
n freeze will occur after April il and hefore Xonmller 4-. 

Average annual lalw C'\'aporntion is approximately GO 
il1l'lles. E\'nporation f1'Om a standard IT.S. ",Veather 
Bureau fOIll'-foot pan is approximately Sil inchC's, of 
whieh GS ]lC'rcC'nt is lo:;;t. in the. perio(] }fny through Odo
ll{'r. AI'erage annual sunshine is about 70 percC'nt. of tIll' 
total possible. 
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80 SOIL SURVEY 

TABLE 7. Temperat ure 

[From records kept at the Weat,her BlIreall Rtatinl1 at St.ephenvi l\(', 
--- ---------------------------------------------------- -

- -

Month Av rage Average Year of 
daily dai ly Monthly Record occur-

• . • averaO'e high rence maXl- mlUl-
'" mum mum 

-
OF. of. of. of. 

J anuary _ ____ ______ _ 55. 4 32. 0 43. 7 84 19522 
February __ __ _____ __ 60. 9 36. 9 4 .9 88 1954 2 
March ___ __ _____ ____ 66. 9 42. 4 54. 7 95 1954 
ApriL __ __________ __ 75. 9 52. 6 64. 3 101 1963 
May _____ __ __ ______ 2. 2 61. 0 71.6 100 1955 
J une __ _______ ______ 90. 6 68. 4. 79. 5 106 1959 
July __________ _____ _ 94. 3 71. 1 82.7 109 1954 
August _______ ______ 95. 5 70.8 83. 2 107 1943 
September ______ ___ _ 87. 4 63. 4 75. 4 110 1953 
Octo ber ________ _____ 78. 6 55. 2 66. 9 103 1951 

ovember __ ____ ____ 66. 1 41. 8 54. 0 87 1950 
December ____ ______ 57. 7 35. 0 46. 4 88 1955 

Year __ _____ ______ 76. 0 52. 6 64. 3 110 1953 

I Length of record: 10 years . 
2 Also on earlier dates, months, or years. 
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Glossary 
Aggregate, soil. Many fine particles held in a single mass or cluster. 

Tatural soil aggregates, such as cnunbs, blocks, or prisms, 
are called p ds. Clods are aggregates produced by tillnge or 
logging . 

T emperature 

-

Average number 
Year of of days whe n maxi-

Record occllr- mum temperature is 1_ 

low rence -
90° F. or 32° F. or 

above below 

of. 
-2 1949 0 2 

2 1951 0 1 
9 194 1 1 

27 1951 ? 
~ 0 

38 1954 6 0 
54 1955 2 18 0 
57 1942 25 0 
53 1942 26 0 
33 1942 15 0 
29 19522 3 0 
11 1950 0 0 
10 1963 2 0 1 

1949 96 --2 () 

Average number 
of days whell mini 

mum temperatu re is I 

-
32° F . or 0° F . () I 

b('low I elow 

20 
11 
7 
1 
0 
0 
0 
0 
0 

< 0.5 
6 

13 
58 

-

-

l) 

U 
I) 

o 
() 

n 
o 
() 

o 
I) 

Alkali soil. Generally, a highly alkaline . oil. Specifica lly. :1 11 

a lkali soil has SO high a degrce of a l1;alinity (pH 8.5 OJ' 

higher) or SO high a percentage of exchangeable sodium 1:; 
percent or more of the total exchangeable bases) that I he 
growth of most crop plants is low from this ca u e. 

Alluvium. Soil material, such as sand, silt, or clay, tbat has b"cn 
depOSited on land by streams. 

Available water capacity. The amount of water a soil can h" I<1 
anel make available to plant. It is the numerical differ (' llce 
between the percentage of water at fi eld capaci ty flnd thc I Pr

centage of water at th e time the plants wilt. 'l'he rate i;; 
expressed as inches of \Ya tel' per inch of so il elcpth. 

Bedrock. The solid r ock that underli es the soil and other un r' '11-
solidated material or tbnt i: expo ed at the surfacc. 

Calcareous soil. A :oil containi ng enoul!b calcium carbonate (01 en 
with magnesium ca rbona J'c) to efien'e:ce (fizz) visibly w l, en 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mine ral soil parti cles Ie" .than O.')O~ 
millimeter in diamete r. A' a soil texturfll cln " :011 matI' '111 1 
that is 40 percent or more clay, less than 45 percent s: 11(1. 

and les. than 40 percent silt. 
Climax vegetation. Till' stabilized plant community on a Pfl rtiCI lar 

site; it r eproduces itself and does not change so long a .' I h~ 
environment does not change. 

Concretions. Grain , pellcts. or nodules of various s ize., shn InrI 
colors consi ·ting of concentrations of compounel , or of :<oil 
g rains cemented tog-ether. The compOSition of some COil ' 1'('

tions is unlike that of the surroundin g- soi l. Ca lcillln , ':1 1' 

bonate and iron oxide are examples of material comm e Il ly 
found in concretions. 

Consis tence, soil. The fe!'l of the soil and the ease wi th whi r·h n 
lump can be cru shed by tbe finger:. T erms commoil ly 1 ' ~ ('c1 
to describe cons istence are-

Loose.- Noncoherent; does not hold tog ther ill a mass \\ hen 
dry or moist. 

F?·ictble.- When moist, crushes easily undc r noentle pres ure bc
t\'veen thumb and forefinger and can be pressed togc l her 
into a Inmp. 

Firm.-When mOist, crushes under moderate pressure bctween 
thumb nnd forefinger, but resistance is di stinctly noti cenhle. 

P/flstic.- "\Vh n wet, r eadily deformcd by moderate prcs;;urc 
but Clln be pl'e:setl into a lump; will form a "wirc" w hell 
roJle 1 between thumb and forefinger. 
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and precipitation data 
Erath County, Tex., 1941-(j3. Elevation 1,300 feet) 

Precipitation 

--- -------------------------------------------------------------------------------------------------
One year in Average number of days f:ino w, sleet 

Yeur of 
occur
rence 

Driest Wettest 10 will ha ve-- when precipitation is 1_ 

Average 
tutal 

Greatest 
daily 

year 
(1951) 

year 
(1957) I , , 

Less More 0.10 inch 0.50 inch' 1 inch Average Greatest Year of 
than- than- or more or more or more monthly monthly occurrence 

----
III. In. JII, JII. In. In. I 

Jil. /11. 
1. 83 2. 74 1961 O. 14 0.68 O. 15 3.96 3 1 <0.5 1.3 5. 5 1944 
1. 55 1. 70 1950 1. 56 1. 38 · 19 3.03 4 1 <.5 . 2 2.5 1951 
1. 45 2.87 1945 .95 1. 43 · 17 2.78 2 1 0 .2 1.3 1947 
3.36 4.20 1957 1. 95 10.06 1. 39 5. 01 5 0 1 0 ---------- ----------!). 12 9.71 19;;6 
2.45 3. 32 1951 
2.43 4. 60 1958 

3.38 9. 69 1. 83 9. 62 6 3 1 0 ----------1----------
;'i. 00 1. 08 · 18 4. 87 5 2 1 0 I ----------1----------
1. ;m " 7- .54 4.93 4 2 2 0 ..... t) ---------- ----------

1. 87 4. 44 ' 1941 -- 1. 00 .23 3.43 2 1 <.5 0 • a;l ---------- ----------
2. 71 3.81 19;;;j · 76 2. I!) .47 5. 10 4 2 1 0 ---------- ----------
3. 12 6.93 1!l!)!) 1.12 6. 18 .33 6.53 4 2 1 0 

, 
, ---------- ----------

1. 66 2. 00 l!J.I(j -.~ · a. ;j. 09 · 04 3.96 3 2 <.5 (3) (J) 1951 
1. 62 .) .).) 19;')(j .... _ .... · 08 1. 38 · 16 3.23 3 1 <.5 . 2 1.5 1946 

~9. 17 9. 71 1956 17. 98 42. 91 18.37 38. 31) 45 18 7 1.9 5.5 1944 
----- _. -. 

3 Trace. 

S/ie1cy.--When wet, adheres to other material, and tends to 
stretch somewhat allll pull apart, rather than to pull free 
from other material. 

][urcl.--When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

So/t.--When dry, breaks into powder or Indiyidual grains under 
very slight pressure. 

C,mentcd.--Hard and brittle; little affected by moistening. 
ErO!-:ion. TIle wearing away of the land surface by wind (sand

hlast), running water, and other geological agents. 
Flood plain. Nearly leyel land, consisting of stream sediments, that 

horders a stream and is subject to flooding unless protected 
artificially. 

Horizon, soil. A layer of soil, approximately paraliel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

o Itorizon.-The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

it horizon.--The mineral horizon at the surface or just below 
an 0 horizon. This horizon is the one in whkh living 
organisms are most active and therefore is marked b~' the 
accumulation of humus. The horizon may have lo~t one or 
more of soluble saits, clay, and sesquioxides (iron and 
aluminum oxides). 

R h01·izoll.--The mineral horizon helow an A horizon. 'l'he B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has dis
tinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, 01' some combination of these; 
(2) by prismntic 01' blocky structure; (3) b~' redder or 
stronger ('olors than the A horizon; or (4) by some com
bination of these. Combined A and B horizons are usnally 
called the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C 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 laller.--Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

• 

Hydrologic soil groups. Groups of soils having similar rates of 
infiltration by water, even when wetted, and similar rates of 
water transmission within the soil. There are four such 
groups of soils currently recognized by the Soil Conservation 
Service. 
Group A. Soils having a high infiltration rate even when 
thoroughly wetted, consisting chiefly of deep, well-drained 
to excessively drained sand, gravel, or both. These soils have 
a high rate of water transmission and a low runoff potential. 
Group B. Soils having a moderate infiltration rate when 
thoroughly wetted, consisting chiefly of moderately deep to 
deep, moderately well drained to well drained soils of mod
erately fine to moderately coarse texture. These soils have a 
moderate rate of water transmission and a moderate runoff 
potential. 
Group C. Soils having a slow infiltration rate when thor
oughly wetted, consisting chiefly of (1) soils with a layer 
that impedes the downward movement of water or (2) soils 
with moderately fine to fine texture and slow infiltration 
rate. These soils have a slow rate of water transmission and 
a high runoff potential. 
Group D. Soils haYing a very slow infiltration rate when 
thoroughly wetted consisting chiefly of (1) clay soils with a 
high swelling potential; (2) soils with a high permanent 
water table; (3) soils with a claypan or a clay layer at or 
near the surface; and (4) shallow soils over nearly im
pervious materials. These soils have a very slow rate of 
water transmission and a very high runoff potential. 

Organic matter. A general term for plant and animal material, in 
or on the soil, in all stages of decomposition. Readily decom
posed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Permeability. The quality of a soil horizon that enables water or 
air to move through it. Terms used to describe permeability 
are as follows: very slow, slolO, moderately slow, moderate, 
moderately rapid, mpid, and ve1'y rapid. 

Phase, soil. A subdivision of a soil type, series, or other unit in the 
soil classification system made because of differences in the 
soil that affect its management but do not affect its classifi
cation in the natural landscape. A soil type, for example, may 
be divided into phases because of differences in slope, stoni
ness, thickness, or some other characteristic that affects 
managemen t. 
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82 SOIL SURVEY 

pH value. A numerical means for designating relatively weak 
acidi ty and alkalinity ill ·oils. A pH value of 7.0 indicates 
precise neu trality; a higher value, alkalinity; and a lower 
value, acidity. 

Plow layer. The soil ordinarily moved in tillage; equivalent to 
surface soil. 

Plowpan. A compacted layer formed in the soil immediately below 
the plowed layer. 

Poorly graded. A soil material consisting mainly of particles of 
nearly the same size. Because there is little difl'erence in size 
of the particles in poorly graded soil material, density can 
be increased only Slightly by compaction. 

Profile, soil. A vertical section of the soil through all its horizons 
and xtending into the parent material. 

Range site. An area of range where Climate, soil, and topography 
are sufficiently uniform to produce a distinct kind of climax 
vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed 
in pH values. A soil that tests to pH 7.0 is precisely neutral 
in r eaction because it is neither acid nor alkaline. In other 
words, the degree of acidity or alkalinity are expressed thus: 

Extremely acid ____ Below 4.5 Neutral __________ __ 6.6 to 7.3 
Very strongly acid _-4.5 to 5.0 :\1ildly alkaline __ ___ 7.4 to 7.8 
Strongly acid ______ 5.1 to 5.5 Moderately alkaline _7.9 to 8.4 
Medium acid _______ 5.6 to 6.0 Strongly alkaline ___ 8.5 to 9.0 
Slightly acid _______ 6.1 to 6.5 Very strongly 

alkaline ____ 9.1 and higher 

Relief. The evaluations or inequalities of a land surface, considered 
collectively. 

Sand. Indi\'idual rock or mineral f ra gments in ~o il s IWYing diam
eters ranging from 0.05 to 2.0 millimeter s. Most sand grains 
consist of quartz, but they may be of any mUleral composi
tion. The textural class name of any soil that contains 85 
percent 01' more sand and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetic horizons that, except fOl~ 
texture of the smiace layer, are similar in difl'erentiating 
characteristics and in arrangement in the profile. 

Shale. A sedimentary rock form ed by the hardening of clay depOSits. 
Silt. Individual mineral particles in a soil that range in diameter 

from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex
tural class is 80 percent or more silt and less than 12 per
cent clay. 

Soil. A natural, three-dimensional body on the earth's surface that 
supports plants :md that has properties resulting from the 
in tegrated efl'ect of climate and living matter acting upon 
parent material, as condit ioned by relie·f over periods of time. 

Solum. The upper part of a soil profile, above the parent material, 
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 unlike those of the underlying material. The living roots 
and other plant and animal life characteristic of the soil are 
largely confined to the solmB. 

Stratified. Composed of, or arranged in, strata, or layers, such as 
stratified alluvium. The term is confined to geological mate
rial. Layers in soils that result from the processes of soil 
fo rma t ion are called horizons; those inherited from the par
ent material are called strata. 

Structure, soil. The arrangement of primary soil particles into com· 
pound particles or clusters that are separated from adj oi ning 
aggregates and have properties lUllike those of an el1ual 
mass of unaggregated primary soil particles. The princi pal 
forms of soil structure are pla,ty (laminated), 1JI'isI/w tic 
(vertical axis of aggregates longer than horizontal), CO I ,llll' 

?ta-r (prisms with r ouncled tops), blOCky (angular or sub· 
angular), a nd U1·an'ular. St'l'l/Gtn-r el ess soils are (1) sil/ I/le 
I/I'(£in (each grain by itself, a in dune sand) or (2) 1//[/ "" ivc 
(the particles adhering togetller wi thout any r egula r <:],<, lV' 

age, as in many claypans and hardpans) . 
Subsoil. Technicall y, the B horizon; roughly, the part of the pl'.) fi1e 

below plow depth. 
Surface soil. The 'oil ordinaril y moved in tillage, or i ts equivalent 

in mlcultivated soil, about 5 to S illches in thickness. ' l'llc 
plowed layer. 

Terrace. An embankment, or ridge, constructed across slopin" soils 
on the contour or at a Slight angle to the contou r. '.l'll e leI" 
race in tercepts surplus runofl' so that it may soak in tu tile 
soil or flow lowly to a prepared outlet without ha rIH. r eI" 
r aces in fi elds are generally built so they can be fa l'illed. 
Terraces in tended mainly for drainage have a deer ch: ll1 nel 
that is maintained in permanent SOd. 

Terrace (geological). An old alluvial plain, ordiua ril y 11a l or 
undulating, bordering a river, lake, or the sea. Stream ter
races are frequently called seconel bottoms, as con I to 
tlood ple£ins, and are seldom subject to overflow. Marine tel" 
races were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, 'ilt, and clay [\ ;1 rti· 
cles in a mass of soi l. The bas ic textural classes, in ortl l' r of 
increa 'ing proportion of fine particles, are sand, loa my ",wil, 
sandy lomn, loam, silt loam, silt, sanely c la,y l oam, clay 1(J(lII/, 
silty c lay loam, sanely clay, silty clay, and cla!J . The sand, 
loamy sa nel, and sanely loam classes may be furtber di l ided 
by speCify ing "coarse," "fine;' 0 1' "very fine." 

Tilth, soil. The condition of the soil in relation to the grow th of 
plants, especially soil structure. Good tilth r efers to t il , frio 
able sta te and is a iated with high noncapillary pO I'II,' ity 
and stable, granula r structure. A soil in poor ti.lth is 1I 0ll ' 

fliable, harel , nonaggregated, and clifficult to till. 
Topsoil. A presumed fertile soil or .·oil material, ordinarily r i 11 in 

organic matter, used (·u tUlllll'ess l'uadIJank,;. lall·II ';. :Ind 
gardens. 

Type, soil. A subdivision of the soil series that is made on ti le basis 
of differences in the texture of the surface layer. 

Water table. 'l'he highest part of the soil or underl ying' rocl; 
material that is wholly saturated with water. In sOllle I ,aces 
an upper, 0 1' perched, water table may be separated I t' U1 n 
lower one by a dry zone. 

Weathering. All physical and chemical changes produced in 'oel;s 
at or near the ear th's smiace by atmospheric agents. 'I'hesc 
changes r esult in more or less complete disinteg rati oll and 
decomposition of the r ock. 

Well-gmded soil. A soil or soil material consisting of partich' that 
are \I'ell cliRt riiJl1("el] ol'e r a wide I'Hlige ill ~ ize "I' di a l ll' tCI'. 
Such a soil normally can be ea.· i1y increased in dcnsit . and 
bearing properties by compaction. Contrasts with 11<10 1'1)' 

graded soil. 

.:( us. GOVERNMENT PRINTING OFFICE . 1972 O-.I~,rl 37,1 
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GUIDE TO MAPPING UNITS--Continued 

tvlap 
symbol 

Mn 
NdC 
NpB 

NpD 

OwE 
PcB 
PcC 
Pd 
Sa 
SdC 
SeC2 
Sm 
Tk 
Tn 
TrC 
TuF 

VaB 
Vh 
ViA 

VIB 
VIC 
WaA 
WaB 
WaB2 

WkA 

WnC 

WoB 
WoB2 

WoC 
WoO 
WsC2 
WsD3 

Mapping unit 

Mine dumps--- --- ------ -- ---------------------- --- ---
Nimrod fine sand, 0 to 5 percent slopes ------------
Nimrod-Arenosa-Patilo fine sands, 0 t o 3 percent 

slopes----------------------------------- --- ------
Nimrod-Arenosa-Patilo fine sands, 3 to 8 percent 

slopes-------------------------------- ------------
Owens stony clay, 3 to 20 percent slopes -----------
Purves clay, 1 t o 3 percent slopes -----------------
Purves clay, 3 t o 5 percent slopes-----------------
Purves - Dugout complex--------- --------------------- 
Sandy alluvial land lj-------- --------- - -- ---------
Selden fine sand, 1 t o 5 percent slopes- -----------
Selden soils, 1 to 5 percent slopes , eroded--------
Somervell-Maloterre complex----- ---- ---------------
Thurber and Waurika soils 1/- ------ --- -------------
Trinity clay, occas ionally flooded-- -- -------------
Truce fine sandy loam, 1 to 5 percent s l opes ~----
Truc e stony fine sandy loam, 5 to 40 percent 

slopes------------------------------- ----------- --
Vashti loamy fine sand, 1 to 3 percent slopes------
Vashti stony l oamy fine sand----------- ------ - -- ---
Venus loam, 0 t o 1 percent slopes, occasionally 

flooded-------- --- ---------- ---------------- ------
Venus loam, 1 to 3 percent slopes------------------
Venus l oam, 3 t o 5 percent slopes ------------------
Waurika fine sandy loam, 0 to 1 percent slopes-----
Waurika fine sandy l oam, 1 t o 3 percent slopes -----
Waurika fine sandy loam, 1 to 3 percent slopes , 

eroded---- - ----------------------------- ----- -----
'vaurika fin e sandy l oam, thick surface, 0 to 2 

percent slopes------- - - --- --------------- ----- ---
'Vindthors t loamy very fine sand, 1 to 5 percent 

slopes----------------------- ---------------------
Windthorst fine sandy loam, 1 t o 3 percent slopes--
Windthorst fine sandy l oam , 1 to 3 percent s l opes, 

eroded--------- ---- ------------------ - - -----------
Windthorst fi ne sandy loam, 3 t o 5 percent slopes --
Windthorst fi ne sandy l oam, 5 to 8 percent s l opes- -
Windthorst soils, 3 to 5 percent s l opes , er oded -- - -
,vindthors t soi l s , 1 to 8 percent s l opes, severely 

erod ed-- ------ --------------------------- -- ----- --

1/ 

Described Capability unit 
on 

page 

26 
26 

27 

27 
28 
30 
30 
30 
30 
31 
31 
31 
32 
33 
33 

34 
34 
34 

35 
36 
36 
36 
36 

36 

36 

38 
37 

37 
37 
38 
38 

38 

Symbol 

IIIe - 4 

IVe-6 

VIe-3 
VIIe- 2 
IIIe - 5 
IVe - 2 
VIs-l 
VI, -1 
IIIe-3 
IVe-5 
VIIs-l 
II Ie- 6 
IIs-l 
IIIe-6 

VIe-5 
IIIe-3 
VIe-4 

I-I 
II e-l 
II Ie-l 
IIs- 2 
IIIe-6 

IVe -3 

IIs-2 

III e - 3 
IIe-3 

IIIe-2 
IIIe-2 
IVe-4 
IVe - 4 

VIe-2 

Page 

41 

43 

44 
44 
42 
42 
44 
43 
41 
43 
44 
42 
41 
42 

44 
41 
44 

40 
40 
41 
41 
42 

42 

41 

41 
40 

41 
41 
43 
43 

43 

Rang e slte 

Name 

------------ - --- -
Sandy--- - ------- - 51 

Deep Sand y--- ---- Sl 

Deep Sandy----- -- Sl 
Sha l y Hills--- -- - 51 
Rolling Prairie-- .' 
Rol l ing Prairi e-- .j 

Rolling Prairie-- ~7 

Bottomland------- ~ 

Sandy----------- - 51 
Sandy------------ 5 1 
Rolling Prairie-- J 7 
Tightland ----- --- Sl 
Bottomland------- 4) 
Sand y Loam-- ---- - J 

Sandstone Hill s - - S 
Sandy---------- -- : 1 
Sandy----------- - ! 1 

Deep Upl and----- - .1 8 
Deep Upl and- --- -- S 
Deep Upland------ I. 
Tightland- ------ - _ 1 

Tightland-- ----- - ? -

Tightland---- -- - - ·2 

Sandy Loam- ----- - 18 

Sandy---------- -- ~ l 
Sandy Loam---- --- '8 

Sandy Loam------ - 8 
Sandy Lo am ----- - - 18 
Sandy Loam- ---- - - ' 8 
Sandy Loam------- 18 

Sandy Loam- ----- - 18 

Thes e are low intensity mapping unit s . Their composition is more variable than that of other mapp j J~ 
units in the county but has been controlled well enough tha t interpretations can be made on tlleir expect cL use. 
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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 th·at of the so il 
series to which the mapping unit belongs. In referring to a capability unit, read the intrc,duction to the 
section it is in for general information about its management. Other information is given in tables as 
follows: 

Acreage and extent, table 1, page 6 . 
Estimated yie lds, table 2, page 45. 

Use of soils for engineering, tables 3, 4, 
and 5, pages 56 through 73 . 

Described Capability unit Range site 
Map 

symbol Mapping unit 

AaD3 Altoga clay loam, 1 to 8 percent slopes, severely 
eroded------- ------- ------ ----------------- --------

AdE2 Altoga-Duffau complex, 3 to 20 percent slopes, 

AlD2 

BaA 
BaB 
BaC3 

BcC2 
BdC 
Be 
Bo 
BrF 
Bt 
Bu 
By 
ChC 
Cn 
CoC2 
CrB 
DaC 
DeB 
Of A 
DfB 
DfC 
DlC 
DuC2 
DuD 
DuD3 

Fr 
Go 
Gu 
HeB 
Hn 
HoA 
HoB 
LaB 
LaC 
LeB 
LeC 
LgC2 

LnB 
LnB2 

LyB 
Ma 
MfA 
MfB 

eroded---- ----------------------- ------ --- ---------
Altoga-Lewisville clay loams, 5 to 8 percent slopes, 

eroded---------------------------------------------
Blanket clay loam, 0 to 1 percent slopes ---- --------
Blanket clay loam, 1 to 3 percent slopes ------------
Blanket clay loam, 1 to 5 percent slopes, severely 

eroded----------------------- ------ --- --------- ----
Bolar clay loam, 3 to 5 percent slopes, eroded------
Bolar-Denton complex, 3 to 5 percent slopes---------
Bonti-Exray stony fine sandy loams------------------
Bosque loam, occasionally flooded------ ------- -- ----
Brackett-Dugout complex, 8 to 40 percent slopes-----
Brackett-Purves complex------------------------ - --- -
Bunyan fine sandy loam, occasionally flooded--------
Bunyan soils, frequently flooded-------- -- -------- - -
Chaney loamy sand, 1 to 5 percent slopes- -----------
Chaney stony loamy sand-----------------------------
Chaney soils, 1 to 5 percent slopes, eroded---------
Crawford clay, 1 to 3 percent slopes----------------
Demona loamy sand, 0 to 5 percent slopes ------------
Denton silty clay, 1 to 3 percent slopes ------------
Duffau fine sandy loam, 0 to 1 percent slopes-------
Duffau fine sandy loam, 1 to 3 percent slopes-------
Duffau fine sandy loam, 3 to 5 percent slopes-------
Duffau loamy fine sand, 0 to 5 percent slopes-------
Duffau soils, 2 to 5 percent slopes, eroded-- -------
Duffau soils, 5 to 8 percent slopes-----------------
Duffau soils, 2 to 8 percent slopes, severely 

eroded--- - -- - - -~- - - - - - -- - --- -- - - - -- -- - - - - - - - -- - - ----
Frio clay loam, occasionally flooded---- ------------
Gowen clay loam, occasionally flooded---------------
Gullied land 1/---------------------------------------Hensley loam, 1 to 3 percent slopes---- ----------- ---
Hensley stony loam-------------------------- - -------
Houston Black clay, 0 to 1 percent slopes-----------
Houston Black clay, 1 to 3 percent slopes- -------- --
Lamar loam, 1 to 3 percent slopes-------------------
Lamar loam, 3 to 5 percent slopes------------ ------ -
Le\oJisville clay loam, 1 to 3 percent slopes- ------ --
Lewisville clay loam, 3 to 5 percent slopes---------
Lewisville-Altoga clay loams, 3 to 5 percent slopes, 

eroded----- ------- ------------------- ----------- ---
Lindy fine sandy loam, 1 to 3 percent slopes--------
Lindy fine sandy loam, 1 to 3 percent slopes, 

eroded------ -- ----- ---- ------ --- ~---- ----------- ---
Lindy loam, 1 to 3 percent slopes----- ------------ --
Maloterre soils-------------------------------------
May fine sandy loam, 0 to 1 percent slopes----------
May fine sandy loam, 1 to 3 percent slopes-----------

• 

on 
page 

7 

7 

7 
8 
8 

8 
9 
9 

10 
11 
12 
12 
13 
13 
14 
14 
14 
15 
15 
16 
17 
17 
17 
18 
18 
18 

18 
20 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 

24 
24 

24 
24 
25 
26 
26 

Symbol 

Vle-l 

Vle-l 

IVe-l 
I-I 
IIe-l 

Vle-l 
IIIe-l 
IIIe-l 
Vle-5 
I-I 
VIIs-l 
VIIs-l 
I-I 
Vw-l. 
IIIe-3 
VIe-4 
IVe-5 
IIe-2 
IIIe-4 
IIe-l 
1-2 
IIe-3 
IIIe-2 
IIIe-3 
IIIe-2 
IVe-4 

VIe- 2 
I-I 
1 .. 1 
VIIe-l 
IIIe-5 
VIs-l 
IIs-l 
IIe-2 
IIIe-l 
IVe-l 
IIe-l 
IIIe-l 

IIIe-l 
IIe-3 

IIIe-2 
IIe-l 
VIIs-l 
1-2 
IIe-3 

Page Name Page 

43 Deep Upland------ 48 

43 Deep Upland------ 48 

42 
40 
40 

43 
41 
41 
44 
40 
44 
44 
40 
43 
41 
44 
43 
40 
41 
40 
40 
40 
41 
41 
41 
43 

43 
40 
40 
44 
42 
44 
41 
40 
41 
42 
40 
41 

41 
40 

41 
40 
44 
40 
40 

Deep Upland------ 48 
Deep Upland----- - 48 
Deep Upland------ 48 

Deep Upland--- --- 48 
Deep Upland------ 48 
Deep Upland------ 48 
Sandy Loam------- 48 
Bottomland- ----- -- 49 
Limestone Hills--
Limestone Hill s-
Bottomland----- --
Bottomland------
Sandy----------- 
Sandy----------- 
Sandy Loam------
Redland---------
Sandy-----------
Deep Upland----- 
Sandy Loam------
Sandy Loam- -- --- 
Sandy Loam---- -- 
Sandy----------- 
Sandy Loam------ 
Sandy Loam------ -

49 
49 
49 
49 
51 
51 
48 
52 
51 
48 
48 
48 
48 
51 
48 
48 

Sandy Loam----- -- 48 
Bottomland -- ---- - 49 
Bottomland------ - 49 
---------------- -
Redland---- ---- - - 52 
Redland--------- - 52 
Deep Upland---- - - 48 
Deep Upland -- --- - 48 
Rolling Prairie- - 47 
Rolling Prairie- - 47 
Deep Upland--- -- - 48 
Deep Upland---- - - 48 

Deep Upland--- -- - 48 
Sandy Loam----- - - 48 

Sandy Loam---- -- 48 
Redland-------- - 52 
Very Shallow--- - ·· 52 
Sandy Loam----- - 48 
Sandy Loam----- - 48 
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	0005
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093

	Maps Output
	erath000
	erath001
	erath002
	erath003
	erath004
	erath005
	erath006
	erath007
	erath008
	erath009
	erath010
	erath011
	erath012
	erath013
	erath014
	erath015
	erath016
	erath017
	erath018
	erath019
	erath020
	erath021
	erath022
	erath023
	erath024
	erath025
	erath026
	erath027
	erath028
	erath029
	erath030
	erath031
	erath032
	erath033
	erath034
	erath035
	erath036
	erath037
	erath038
	erath039
	erath040
	erath041
	erath042
	erath043
	erath044
	erath045
	erath046
	erath047
	erath048
	erath049
	erath050
	erath051
	erath052
	erath053
	erath054
	erath055
	erath056
	erath057
	erath058
	erath059
	erath061
	erath062
	erath063
	erath064
	erath065
	erath066
	erath067
	erath068
	erath069
	erath070
	erath071
	erath072
	erath073
	erath074
	erath075
	erath076
	erath077
	erath078
	erath079
	erath080
	erath081
	erath082
	erath083
	erath084
	erath085
	erath086
	erath087
	erath088
	erath089
	erath090




