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Consult " Contents"" for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7 . Aagronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for consarvationists, recreationists, teachers, or

students; 1o specialists in wildlife management, waste disposal, or pollution cantral.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of Agricul-
ture policies, benefits of this program are available to all, regardless of race,
color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1967-1975.
Soil names and descriptions were approved in 1975. Unless otherwise indicat-
ed, statements in this publication refer to conditions in the survey area in 1978.
This survey was made cooperatively by the Soil Conservation Service and the
Texas Agricultural Experiment Station. It is part of the technical assistance fur-
nished to the Denton Soil and Water Conservation District.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.
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Foreword

This soil survey contains information that can be used in land-planning pro-
grams in Denton County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the
soil, improvements needed to overcome the limitations, and the impact of se-
lected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
and agronomists can use it to evaluate the potential of the soil and the man-
agement needed for maximum food and fiber production. Planners, community
officials, engineers, developers, builders, and home buyers can use the survey
to plan land use, select sites for construction, and identify special practices
needed to insure proper performance. Conservationists, teachers, students, and
specialists in recreation, wildlife management, waste disposal, and pollution
control can use the survey to help them understand, protect, and enhance the
environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground instal-
fations. '

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

M&WW’—

George C. Marks
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF DENTON COUNTY, TEXAS

By Alan Ford and Ed Pauls, Soil Conservation Service
Milton Allen, Authur Hanson, and J. O. McSpadden
assisted in the fisld mapping

United States Department of Agriculture
Soil Conservation Service
In cooperation with Texas Agricultural Experiment Station

DENTON COUNTY is in the north-central part of
Texas. It is in the Blackland Prairie, Cross Timbers, and
Grand Prairie land resource areas. Elevation ranges from
500 feet to 900 feet above sea level. Denton, the county
seat, is about 40 miles northeast of Fort Worth on Inter-
state Highway 35. The city is a center of local trade and
has industrial plants that make apparel, paper products,
foods, mobile homes, and clay products. Denton, a
center of education, has two state universities.

The county is almost square. It covers a total area of
958 square miles, or 613,120 acres—582,848 acres of
land and 30,272 acres of water. The principal land uses
are livestock grazing, crops, and urban development. Ur-
banization is rapidly increasing in the county.

General nature of the county

This section was prepared for those who want general
information about Denton County. It discusses briefly the
settlement and population, natural resources, agriculture,
and climate of the county.

Settlement and population

Denton County was created in 1846 from a part of
Fannin County. It was named for John B. Denton, a
pioneer settler. The first settlers came into the county in
1842 from adjoining areas.

The 1920 population of the county was 35,355, some
78 percent of it rural. In 1970 the population was 75,633,
and more than 60 percent of the people now reside in
urban areas. Income from farm products accounted for
less than 10 percent of the total county income in 1970.

Natural resources

Soil is the most important resource in Denton County.
Livestock that graze the grassland and crops produced
on farms are products derived from the soil.

Oil and gas are produced on a limited basis. Sand and
gravel are important and are frequently found along the
stream terraces.

Agriculture

The first settlers in Denton County were mainly cattle-
men, but farming soon became important. Early farmers
settled in the timbered areas of the county where materi-
als for houses could be obtained and where water was
available from streams. Cotton, corn, and small grain
were important crops as were vegetables and fruits
planted for home use. Although cotton continues to be
an important crop today, a significant acreage has been
replaced by grain sorghum, soybeans, and peanuts.
Many acres of formerly cultivated land have been plant-
ed to permanent pasture.

According to the Conservation Needs Inventory of
Texas for 1970, the county had a total of 183,460 acres
in cropland in 1967. Some 291,831 acres were in pas-

-ture and range. The acreage of agricultural land is de-

clining each year as urban areas expand.

Climate

Robert B. Orton, State climatologist, U.S. Department of Commerce,
prepared this section.

The climate of Denton County is humid subtropical,
and summers are hot. Tropical Maritime air masses from
the Gulf of Mexico play a dominant role in the climate of
the area during the spring, summer, and fall, and modi-
fied polar air masses contribute significantly to the winter
climate. The prevailing winds at Denton are southerly
throughout the year. Precipitation averages 31.99 inches
annually, and is evenly distributed throughout the
season, except for a relatively dry period in January and
another in midsummer. May is the wettest month. The
county experiences a wide range in annual temperature
extremes, characteristic of a continental type of climate.
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Seasonal changes in relative humidity are small. At noon
Central Standard Time, the relative humidity averages 60
percent in both January and April, 50 percent in July,
and 51 percent in October. Denton receives about 55
percent of the total possible sunshine in winter, 60 per-
cent in spring, 76 percent in summer, and 68 percent in
fall.

Winters are mild at Denton. As shown in table 1,
minimum temperatures are 32 degrees F or below about
six nights out of ten, but daily maximum temperatures
average 59 degrees. Precipitation is associated with the
passage of cold fronts. Snow may fall once or twice a
month during the winter season but usually is of little
consequence. The average total January snowfall is 1.0
inch, Sharp drops in temperature, and strong, gusty,
northerly winds often accompany cold fronts in winter;
however, cold spells are brief, and there are often peri-
ods of mild weather.

In spring there are many weather changes. Tempera-
tures are pleasant, although warm and cool spells alter-
nate in rapid succession. Early in spring it is often windy.
Thundershower activity increases in both April and May
when there is an average of seven thunderstorm days
per month. Occasionally, thunderstorms are accompa-
nied by destructive winds or hail late in spring or early in
summer.

Summer weather is hot and humid with little variation
from day to day. Refrigerated air-conditioning is recom-
mended for maximum comfort indoors or while traveling.
Thundershowers do not occur as often as in spring and
are less frequent in July and August than in June.

Fall is a delightful season at Denton. Changes in
weather occur with greater frequency than in summer,
yet there are long uninterrupted periods of mild, sunny
weather. Rainfall increases in September, then de-
creases gradually throughout October and November.
Mean windspeeds are lower late in summer and early in
fall than during any other period of the year. The climate
is ideal for most outdoor activities.

The warm season (freeze-free period) at Denton aver-
ages 226 days, The average date of the last occurrence
of 32 degrees or below in spring is March 27, and the
first occurrence of 32 degrees or below in fall is Novem-
ber 8. In an average year, free water (lake) evaporation
exceeds precipitation by 24 inches.

How this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
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material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to nation-
wide uniform procedures. They drew the boundaries of
the soils on aerial photographs. These photographs
show trees, buildings, fields, roads, and other details that
help in drawing boundaries accurately. The soil maps at
the back of this publication were prepared from aerial
photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map for
broad land use planning” and “Soil maps for detailed
planning.™

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for en-
gineering tests. All soils are field tested to determine
their characteristics. Interpretations of those characteris-
tics may be modified during the survey. Data are assem-
bled from other sources, such as test results, records,
field experience, and state and local specialists. For ex-
ample, data on crop yields under defined management
are assembled from farm records and from field or plot
experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, rangeland managers, engineers, plan-
ners, developers and builders, home buyers, and others.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different pat-
tern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
soils in any one map unit differ from place to place in
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slope, depth, drainage, and other characteristics that
affect management.

The soils in the survey area vary widely in their poten-
tial for major land uses. Table 2 shows the extent of the
map units shown on the general soil map. it lists the
potential of each, in relation to that of the other map
units, for major land uses and shows soil properties that
limit use. Soil potential ratings are based on the prac-
tices commonly used in the survey area to overcome soil
limitations. These ratings reflect the ease of overcoming
the limitations. They also reflect the problems that will
persist even if such practices are used.

Each map unit is rated for cultivated crops, pasture,
rangeland, urban uses, and recreation areas. Cultivated
crops are those grown extensively in the survey area.
Pasture refers to an area devoted to the production of
forage, introduced or native, and harvested by grazing.
Rangeland is land on which the native vegetation is
dominantly grasses, grass-like plants, forbs, or shrubs
suitable for grazing or browsing use. Urban uses include
residential, commercial, and industrial developments.
Recreation areas are campsites, picnic areas, ballfields,
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Figure 1.—Typical pattern of soils and underlying
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and other areas that are subject to heavy foot traffic, as
well as areas used for nature study and as wilderness.

Land area of the ten soil associations in Denton
County makes up about 95.1 percent of the total acre-
age in the county. The rest is water.

Moderately deep and deep soils on
upland savannahs

Most of the soils in this group are used for pasture
and urban land. The soils have a loamy surface layer
and have loamy and clayey lower layers. The native
trees are hardwoods, and topography is rolling. These
soils are attractive to builders and others who desire
small acreages of scenic land.

1. Birome-Gasil-Callisburg

Well drained, gently sloping to moderately steep, loamy
soils that have moderate to slow permeability

This map unit is made up of soils on uplands. Slopes
are 1 to 15 percent. This unit covers about 24 percent of
the county (fig. 1).

«—Sandstone and clay

material in Birome-Gasil-Callisburg map unit.



Birome soils make up about 21 percent of the unit;

Gasil soils, about 20 percent; and Callisburg soils, about
17 percent. Other soils make up the remaining 42 per-
cent. .
Birome soils are mainly on ridges. They have a neu-
tral, brown, fine sandy loam surface layer about 6 inches
thick. From 6 to 27 inches is medium acid, yellowish red
clay. From 27 to 34 inches is medium acid, mottled
yellowish red, strong brown, and red sandy clay. Below
34 inches is strong brown and yellowish red sandstone
interbedded with very strongly acid brown, red, and gray
shaly clay.

Gasil soils are on sides of ridges. They have a neutral,
brown fine sandy loam surface layer about 7 inches
thick. From 7 to 57 inches is brownish sandy clay loam.
It is neutral to 16 inches and medium acid below that.
From 57 to 80 inches is neutral, mottled brownish gray,
strong brown, and red clay.

Callisburg soils are in gently sloping valley fill areas
and on foot slopes of ridges. The soils have a medium
acid, brown fine sandy loam surface layer about 5 inches
thick. Between 5 and 13 inches is slightly acid, strong
brown clay loam. From 13 to 32 inches is neutral, yellow-
ish brown clay. From 32 to 56 inches is moderately
alkaline, brownish yellow clay loam. From 56 to 80
inches is moderately alkaline, yellowish brown sandy clay
loam.

Other soils in this unit are the Aubrey, Arents, Bunyan,
Crockett, Justin, Konsil, Rayex, Silawa, and Silstid soils.
Aubrey and Rayex soils are on gently sloping to moder-
ately steep ridges and are mixed with Birome soils in
some areas. Arents soils are in strip-mined areas on
stream terraces. Bunyan soils are in frequently flooded
bottom land areas. Crockett and Justin soils are in gently
sloping valley fill and prairie areas, mainly on the outer
edges of this map unit. Konsil, Silawa, and Silstid soils
are on gently sloping upland ridges within areas of Gasil
S0ils.

This map unit is used mainly for pasture and urban
development. Peanuts are grown in some areas. Areas
near cities are being covered by urban structures, and
urban fringe areas are used for small ranches.

The soils in this unit have medium potential for range
and pasture because fertility is low. Because there is a
hazard of erosion and topography is sloping, potential for
crops is medium. Potential for urban and recreational
development is high. The native oak trees and scenic
topography attract developers.

Moderately deep and deep soils on
upland prairies

Most of the soils in this group are used for crops and
rangeland although urban areas are expanding. The soils
have a clay or clay loam surface layer and clayey lower
layers.

SOIL SURVEY

2. Sanger-Somervell

Well drained, gently sloping to moderately steep, clayey
and loamy soils that have moderate and very slow per-
meability

This map unit is made up of soils on upland ridges and
valley fills. Slopes range from 1 to 15 percent. This unit
covers about 23 percent of the county (fig. 2).

Sanger soils make up about 43 percent of the unit and
Somervell soils about 19 percent. Less extensive areas
of other soils make up the remaining 38 percent of the
unit.

Sanger soils are on sides of ridges. Typically, these
soils have a moderately alkaline, dark grayish brown clay
surface layer about 38 -inches thick. From 38 to 80
inches is moderately alkaline, light yellowish brown silty
clay.

Somervell soils are on convex ridges. Typically, these
soils have a moderately alkaline, dark grayish brown
gravelly loam surface layer about 5§ inches thick. Be-
tween 5 and 15 inches is moderately alkaline, dark gray-
ish brown very gravelly loam. From 15 to 27 inches is
moderately alkaline, light yellowish brown very gravelly
clay loam. Below 27 inches is fractured, hard limestone
rock with light gray, light yellowish brown, and yellow
limy earth in the fractures.

Other soils in this unit are the Aledo, Bolar, Frio,
Medlin, Mingo, Ponder, and Slidell soils. Aledo soils are
on ridges in the highest part of the landscape. Bolar
soils are on convex ridges and side slopes. Frio soils are
on nearly level flood plains of small drains. Medlin soils
are on sides of ridges. Mingo soils are in gently sloping
areas. Ponder soils are in nearly level and gently sloping
areas. Slidell soils are on the gently sloping valley fills
along the drains in the lowest part of the landscape.

This unit is used mainly for crops and rangeland.
Crops are mainly on the deeper soils in valley fills.
Range is mainly on Somervell and other shallow and
moderately deep soils on ridges. Some ridges within
larger fields of the deeper soils are planted to small
grain. Some ranches are divided into smaller holdings
and planted to improved bermudagrass.

The soils in this map unit have medium potential for
crops, pasture, and range.

The depth to rock and hazard of erosion are the main
limitations. The soils in this unit have medium potential
for urban and recreational development. The high shrink-
swell, depth to rock, and corrosivity to uncoated steel
are the main limitations for urban development. Clayey
texture and very slow permeability are the limitations for
recreational development.

3. Navo-Wilson

Well drained and somewhat poorly drained, nearly level
t% gently sloping loamy soils that have very slow perme-
ability



DENTON COUNTY, TEXAS

Calcareous clay and marl —a.

™ Calcareous clay and marl

Figure 2.—Typica! pattern of soils and underlying material in Sanger-Somervell map unit.

This map unit is made up of soils on ancient stream
terraces in prairie areas. Slopes range from 0O to 5 per-
cent. This unit covers about 12 percent of the county.

Navo soils make up about 41 percent of this unit;
Wilson soils, about 31 percent; and less extensive areas
of other soils make up the remaining 28 percent.

Navo soils are on slight ridges and side slopes of
valleys. Typically, they have a slightly acid, brown clay
loam surface layer about 5 inches thick. Between 5 and
22 inches is medium acid, reddish and brownish clay.
Below 22 inches is moderately alkaline clay in shades of
gray, brown, and yellow.

Wilson soils are in low areas along streams and valley

fills. Typically, these soils have a slightly acid, gray clay
loam surface layer about 5 inches thick. From 5 to 34
inches is slightly acid, dark gray clay. Below 34 inches is
moderately alkaline clay in shades of brown and gray.

Other soils in this unit are the Bastrop, Bolar, Burle-
son, Callisburg, Crockett, Heiden, and Justin soils. Bas-
trop soils are on stream terraces. Burleson and Heiden
soils are on uplands. Callisburg and Justin soils are on
knolls on the outer edges of this unit. Crockett soils are
in areas of Navo and Wilson soils. Ovan soils are on
flood plains.

This map unit is used mainly for crops and pasture.
Some areas of cropland are converted to improved pas-



ture. The potential for pasture, crops, and range is
medium because of wetness.

The soils in this unit have medium potential for urban
development. Shrink-swell properties, corrosivity to un-
coated steel, low strength, and wetness are the restric-
tive features. The potential for recreational development
is low because permeability is very slow and texture is
clayey.

4. Branyon-Burleson-Heiden

Well drained and moderately well drained, nearly level to
moderately steep, clayey soils that have very slow per-
meability

This map unit is made up of smooth ancient stream
terraces in Blackland Prairie areas. Slopes range from 0
to 15 percent. This unit covers 7 percent of the county.

Branyon soils make up about 27 percent of this unit;
Burleson soils about 25 percent; Heiden soils about 23
percent; and less extensive areas of other soils make up
the remaining 25 percent.

Branyon soils are moderately alkaline, grayish clay
about 80 inches thick.

Burleson soils have a neutral, gray clay surface layer
about 17 inches thick. From 17 to 59 inches is moder-
ately alkaline, gray clay. From 59 to 80 inches is moder-
ately alkaline, light brownish gray clay.

Heiden soils typically have a surface layer of moder-
ately alkaline, dark grayish brown clay about 17 inches
thick. From 17 to 48 inches is moderately alkaline, gray-
ish brown clay. From 48 to 66 inches is moderately
alkaline, light olive brown clay. From 66 to 80 inches is
moderately alkaline, mottied olive yellow, gray, and
brownish yellow silty clay.

Other soils in this unit are the Houston Black, Ovan,
Vertel, and Wilson soils. Houston Black soils are on the
slightly higher landscapes within the unit.

Wilson soils are in positions similar to Burleson soils.
Ovan soils are on flood plains. Vertel soils are on more
sloping sides of valleys.

This map unit is used for crops and pasture. Areas in
the southern part of the county are urbanized. The po-
tential for cropland, pasture, and rangeland is high.

The soils in this unit have low potential for urban uses.
The main restrictive features are low strength and shrink-
swell properties.

The potential for recreational development is low be-
cause permeability is very slow and texture is clayey.

5. Altoga-Vertel-Ferris

Well drained, gently sloping to moderately steep, clayey
soils that have moderate and very slow permeability

This map unit is made up of soils on side slopes and
ridges. Slopes range from 1 to 15 percent. This unit
covers about 7 percent of the county.

SOIL SURVEY

Altoga soils make up about 21 percent of the unit;
Vertel soils about 21 percent; and Ferris soils about 8
percent. Less extensive areas of other soils make up the
remaining 50 percent.

Altoga soils are on gently sloping to strongly sloping
high stream terraces. Typically, these soils have a mod-
erately alkaline, pale brown silty clay surface layer about
6 inches thick. The next layer, to a depth of 56 inches, is
moderately alkaline, light yellowish brown silty clay. From
56 to 80 inches is moderately alkaline, brownish yellow
silty clay.

Vertel soils are on gently sloping to strongly sloping
sides of drains and convex ridges. Typically, these soils
have a neutral, grayish brown clay surface layer about 6
inches thick. Between 6 and 33 inches is mildly alkaline,
grayish brown clay. From 33 to 66 inches is medium
acid, stratified dark gray, yellowish brown, yellow, and
yellowish red shale.

Ferris soils are on gently sloping to moderately steep
sides of drains and convex ridges. Typically, these mod-
erately alkaline soils have a dark grayish brown clay
surface layer about 6 inches thick. From 6 to 43 inches
is light olive brown clay. From 43 to 60 inches is olive
yellow shaly clay.

Other soils in this unit are Branyon, Heiden, Houston
Black, Lewisville, Navo, and Trinity soils. Branyon,
Heiden, and Houston Black soils are in nearly level to
gently sloping, broad, smooth areas. Lewisville and Navo
soils are on nearly level and gently sloping stream ter-
races. Trinity soils are on nearly level flood plains.

This map unit is used mainly for rangeland and pas-
ture. Recreational areas are near the reservoir. The po-
tential for crops and pasture is medium because the
soils erode easily and are droughty. Potential for range-
land is high.

The soils in this unit have low potential for urban
development. The high shrink-swell potential, clay tex-
tures, slope, corrosivity to uncoated steel, and very slow
permeability are the main limitations. The potential for
recreational development is low because of very slow
permeability, slope, and clayey texture.

6. Slidell-Sanger

Well drained, gently sloping to moderately steep, clayey
soils that have very slow permeability

This map unit covers valley fill areas and sides of
ridges. Slopes range from 1 to 15 percent. This unit
makes up about 6 percent of the county.

Slidell soils make up about 44 percent of the unit;
Sanger soils about 26 percent; and less extensive areas
of other soils make up the remaining 30 percent.

Slidell soils are in gently sloping valley fill areas and
low landscapes along drains. Typically, these moderately
alkaline soils have a dark gray clay surface layer about 6
inches thick. Clay extends to a depth of 80 inches or
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more. It is very dark gray from 6 to 32 inches, grayish
brown to 72 inches, and light brownish gray to 80 inches.

Sanger soils are on gently sloping to moderately steep
sides of ridges. Typically, these moderately alkaline soils
have a dark grayish brown clay surface layer about 38
inches thick. From 38 to 55 inches is light yellowish
brown silty clay. From 55 to 80 inches is light yellowish
brown silty clay.

Other soils in this unit are the Branyon, Burleson,
Ponder, and Somervell soils. Branyon and Burleson soils
are on nearly level to gently sloping valley fill areas
intermixed with Slidell soils. Ponder soils are in nearly
level to gently sloping areas. Somervell soils are on
gently sloping ridges.

This map unit is used mainly for crops and pasture.
Main crops are grain sorghum and small grain. Pastures
are mainly improved bermudagrass, and some cropland
is converted to pasture. Some farms are divided into
small estates and part-time farms. The soils in this unit
have high potential for crops, pasture, and rangeland.

The soils in this unit have low potential for urban land.
Low strength, very slow permeability, corrosivity, and
high shrink-swell properties are the main limitations. The
soils have a low potential for recreational development
because of the very slow permeability and clayey surface
layers.

7. Ponder-Lindale

Well drained, nearly level to gently sloping, loamy soils
that have slow to very slow permeability

This map unit is made up of upland soils. Slopes range
from O to 5 percent. This unit covers about 6 percent of
the county.

Ponder soils make up about 62 percent of the unit:
Lindale soils about 21 percent; and less extensive areas
of other soils make up the remaining 17 percent.

Ponder soils are in broad, smooth, nearly level to
gently sloping areas. Typically, they have a neutral,
brown loam surface layer about 7 inches thick. From 7 to
62 inches is brown clay that is medium acid in the upper
part, slightly acid in the middle part, and neutral in the
lower part. From 62 to 80 inches is moderately alkaline,
very pale brown clay.

Lindale soils are on gently sloping convex ridges. Typi-
cally, these soils have a slightly acid, brown clay loam
surface layer about 6 inches thick. Between 6 and 16
inches is mildly alkaline, reddish brown clay. From 16 to
32 inches is moderately alkaline, brown clay. From 32 to
43 inches is moderately alkaline, light brown very gravel-
ly clay that is about 60 percent limestone gravel and
cobbles. From 43 to 65 inches is moderately alkaline,
reddish yellow gravelly clay that is about 20 percent
limestone fragments.

Other soils in this unit are the Burleson, Justin, Mingo,
Sanger, Slidell, Somervell, and Speck soils. Burleson and
Justin soils are nearly level to gently sloping and are

within areas of Ponder soils. Mingo soils are on gently
sloping areas similar to Lindale soils. Sanger and Slidell
soils are gently sloping and are on valley fills. Somervell
and Speck soils are gently sloping and are on convex
ridges underlain by limestone.

This map unit is used mainly for crops and rangeland.
Crops are mainly on deeper soils and are mainly grain
sorghum and small grain. Use of the soil for improved
pasture is increasing. Areas near small cities are being
used for urban development.

The soils in this unit have high potential for pasture
and rangeland. Potential for crops is medium because
there is a hazard of erosion in sloping areas. The poten-
tial for urban uses is medium. Low strength, corrosivity to
uncoated steel, and shrink-swell properties are the main
limitations.

Potential for recreation is medium because permeabil-
ity is restricted and texture is clayey.

Deep soils on bottom lands

Most of the soils in this group are used for pasture
and recreation. Areas not subject to frequent flooding
are planted to crops. The soils are flooded during peri-
ods of high rainfall unless they are protected.

8. Frio-Ovan

Well drained and moderately well drained, nearly level,
clayey soils that have moderately slow and very slow
permeability

This map unit is made up of soils on flood plains of
streams. Slopes are less than 1 percent. This unit covers
about 11 percent of the county.

Frio soils make up about 42 percent of the unit; Ovan
soils about 25 percent; and less extensive areas of other
soils make up about 33 percent.

Frio soils typically have a moderately alkaline, very
dark grayish brown silty clay surface layer about 9 inches
thick. From 9 to 23 inches is moderately alkaline, dark
grayish brown silty clay. From 23 to 64 inches is moder-
ately alkaline, very dark grayish brown silty clay.

Ovan soils are moderately alkaline, grayish brown clay
about 80 inches thick.

Other soils in this unit are the Aquilla, Arents, Bastrop,
Bunyan, Gowen, Kaufman, Seagoville, and Trinity soils.
The Arents soils are in the strip-mined areas mainly on
low terraces. Aquilla and Bastrop soils are on gently
sloping stream terraces. Bunyan and Gowen soils are on
flood plains, mainly along small creeks. Kaufman, Trinity,
and- Seagoville soils are on nearly level flood plains.

This unit is used for crops, pasture, range, and wildlife.
Crops are in areas that do not flood frequently, and are
mainly grain sorghum. The potential for crops is high
where the soail is protected from flooding, but it is low
where frequently flooded. The potential. for pasture,



range, and wildlife is high in both flooded and occasion-
ally flooded areas.

The potential for urban development of this unit is very
low. The potential for recreational use is low. Flooding,
shrinking and swelling, and corrosivity of the soils are the
main limitations.

Very shallow to deep soils on upland
prairies

The soils in this group are used mainly as pasture and
rangeland. Some small areas that are farmed along with

surrounding deep soils are planted to small grain. The
soils are high on the landscape and have scenic views.

9. Aledo-Somervell

Well drained, gently sloping to sloping, loamy soils that
have moderate permeability

SOIL SURVEY

This map unit is made up of convex ridges and their
benched side slopes. Slopes range from 1 to 8 percent.
This unit covers about 3 percent of the county (fig. 3).

Aledo soils make up about 66 percent of the unit;

Somervell soils about 20 percent; and less extensive
areas of other soils make up the remaining 14 percent.

Aledo soils occupy high, convex ridges and narrow
bands along the benches. Typically, this moderately al-
kaline soil has a brown clay loam surface layer about 4
inches thick. From 4 to 9 inches is brown very gravelly
clay loam. Below 9 inches is fractured, hard limestone.

Somervell soils are on gently sloping, convex ridges
and are mixed with other soils on the benched side
slopes. Typically, these moderately alkaline soils have a
dark grayish brown gravelly loam surface layer about 5
inches thick. Between 5 and 15 inches is dark grayish
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Figure 3.—Typical pattern of soils and underlying material in Aledo-Somervell map unit.
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brown very gravelly loam. From 15 to 27 inches is light
yellowish brown very gravelly clay loam. Below a depth
of 27 inches is fractured, hard limestone rock with light
gray, light yellowish brown, and yellow limy earth in the
fractures.

Other soils in this unit are Bolar, Lewisville, Medlin,
and Sanger soils. Bolar soils are on gently sloping,
convex ridges and hills. Lewisville soils are on gently
sloping foot slopes of high stream terraces. Medlin and
Sanger soils are on sloping to moderately steep slopes
above the drains. Some areas of Medlin and Sanger
soils have large limestone rocks on and in the surface
layer.

This unit is used as rangeland. Potential is low for
range. The potential for crops and pasture is also low.
The shallow and moderately deep rooting depths restrict
plant growth. Because of the steep siopes and rock
layers, this unit has medium potential for urban uses and
recreational development.

10. Houston Black-Stephen

Moderately well drained and well drained, nearly Jevel to
gently sloping, clayey soils that have very slow and mod-
erately slow permeability

This map unit is made up of convex ridges and sides
of ridges. Slopes range from 0 to 5 percent. This unit
covers about 1 percent of the county.

Houston Black soils make up about 46 percent of the
unit, and Stephen soils make up about 28 percent. Less
extensive areas of other soils make up the remaining 26
percent.

Houston Black soils are moderately alkaline. They typi-
cally have a very dark gray clay surface layer about 31
inches thick. From 31 to 56 inches is dark grayish brown
clay. From 56 to 80 inches is mottled brownish yeliow,
pale brown, and light yellowish brown silty clay.

Stephen soils are on gently sloping, convex ridges.
Typically, these moderately alkaline soils have a brown
silty clay surface layer about 8 inches thick. From 8 to
14 inches is brown very gravelly silty clay that is about
80 percent chalk fragments. Below a depth of 14 inches
is white platy chalk.

Other soils in this unit are the Eddy, Frio, and Heiden
soils. Eddy soils are on convex ridges. Frio soils are on
narrow flood plains. Heiden soils are in gently sloping
areas in lower positions on the landscape.

This unit is used mainly for pasture. A few areas are
planted to crops. These soils have medium potential for
crops, pasture, and range because of the depth to rock
of the Stephen soils.

The potential for urban development is medium. The
depth to rock of the Stephen soils and high shrink-swell
potential are the main limitations. The potential is low for
recreational development because of very slow perme-
ability and clayey texture.

Land use considerations

Most of the soils of Denton County have high or
medium potential for growing cultivated farm crops. Slop-
ing areas are subject to erosion, but most are suited to
terraces. Some deep soils, such as those of the Altoga-
Vertel-Ferris unit, have only medium potential for crops
because they are moderately steep and erosion is diffi-
cult to control. The restricted permeability results in a
greater amount of surface runoff, which increases the
hazard of erosion where slopes are steep. The Aledo-
Somervell unit has low potential for crops because of the
shallow depth to rock and also the sloping terrain. Soils
on the flood plains that are not frequently flooded have
high potential for crops. The soils are deep and fertile.
Wetness is a problem in some low areas. Where flooding
is frequent, crops are damaged by the floodwater. These
areas are best suited to permanent grass.

The use of soils for pasture is increasing in the county.
The potential of most soils for pasture is medium or high.
A significant acreage of formerly cultivated land is being
planted to improved bermudagrass.

Rangeland potential of most soils in the county is
medium or high. Some of the thinner soils, such as those
of the Aledo-Somervell map unit, have low potential for
range. Economic pressures have persuaded some land
owners to plant high yielding introduced grasses in place
of native grasses. Some ranchers use a combination of
pasture and rangeland for livestock operations.

Each year a significant acreage in Denton County is
developed for urban uses. About 150,000 acres, or
nearly one-fourth of the land, is in areas where housing
and industries are rapidly expanding. Much of this acre-
age has high or medium potential for crops. Most of the
soils in Denton County have medium potential for urban
development. Soils of the Frio-Ovan map unit, however,
are on flood plains and have very low potential for urban
development because there is a hazard of flooding. Soils
of the Branyon-Burleson-Heiden, Altoga-Vertel-Ferris,
and Slidell-Sanger map units have low potential for
urban uses because they shrink and swell, have low
strength, and are corrosive to uncoated steel. The
Birome-Gasil-Callisburg unit has high potential for most
urban uses.

Most soils in the county change greatly in volume
upon wetting and drying. Good design and careful instal-
lation are necessary to prevent damage to foundations
caused by the shrinking and swelling.

Because permeability is restricted and texture is
clayey, most soils in Denton County have low or medium
potential for recreational development. Areas near the
lakes can be developed by using a good grass cover
and by paving areas that are to get the most intensive
use. The Altoga-Vertel-Ferris and Aledo-Somervell map
units are particularly suitable for some forms of recrea-
tion because they offer scenic views.
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Soil maps for detailed planning

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and po-
tential of a soil for specific uses. And they can be used
to plan the management needed for those uses. More
information on each map unit, or soil, is given under
“Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A number identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil, a brief description of the
soil profile, and a listing of the principal hazards and
limitations to be considered in planning management.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have horizons that are similar in composition,
thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Sanger clay, 1 to 3 percent
slopes, is one of several phases in the Sanger series.

Some map units are made up of two or more major
soils. These map units are called soil complexes, soil
associations, or undifferentiated groups.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The pat-
tern and proportion of the soils are somewhat similar in
all areas. Birome-Rayex-Aubrey complex, 2 to 15 percent
slopes, is an example.

A soil association is made up of two or more geo-
graphically associated soils that are shown as one unit
on the maps. Because of present or anticipated soil uses
in the survey area, it was not considered practical or
necessary to map the soils separately. The pattern and
relative proportion of the soils are somewhat similar.
Aledo association, undulating, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in a mapped area are not uniform. An area can
be made up of only one of the major soils, or it can be
made up of all of them. Gasil and Konsil soils, 1 to 5

SOIL SURVEY

percent slopes, is an undifferentiated group in this survey
area.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ from
those of the major soil or soils. Such differences could
significantly affect use and management of the soils in
the map unit. The included soils are identified in each
map unit description. Some small areas of strongly con-
trasting soils are identified by a special symbol on the
soil maps.

Table 3 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

1—Aledo association, undulating. This association is
made up of shallow and very shallow soils on upland
ridges and their side slopes. The side slopes have lime-
stone strata that outcrop at each 5 to 20 feet of change
in elevation. These outcrops of rock resist weathering
and give the area a benched or terraced appearance.
Slopes range from 1 to 8 percent. Soil areas typically are
subrounded, and average about 40 acres.

Aledo and similar soils that have variable textures and
are underlain by limestone rock at depths up to 20
inches make up about 65 percent of the association.
Rock outcrops and soils that are 20 to 40 inches deep to
rock make up about 35 percent of the association.

Typically, the Aledo soils have a moderately alkaline,
brown clay loam surface layer about 4 inches thick.
From 4 to 9 inches is moderately alkaline, brown very
gravelly clay loam. This layer rests on hard, coarsely
fractured limestone rock.

Aledo soils are well drained. Surface runoff is medium.
Permeability is moderate. The available water capacity is
very low. Some water seeps to the surface above the
rock outcrops during wet seasons.

Included with this association in mapping are small
areas of rock outcrop and Frio, Medlin, and Sanger soils.
Frio soils are on narrow flood plains. Medlin and Sanger
soils are on foot slopes.

This Aledo association is used as rangeland.

Potential is low for rangeland. The yield of native grass
is low, but the forage is of a high quality. Management
needs include proper stocking and controlled grazing.

The association has low potential for crops because of
the slope, rock outcrops, and shallow soil. The potential
is low for improved pasture.

The potential is medium for urban and recreational
development because of the slope and rock outcrops.

This association is in capability subclass Vis; Shallow
range site.

2—Altoga siity clay, 3 to 5 percent slopes. This
deep, clayey, gently sloping soil is on high terraces of
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major streams. Slopes are convex. The areas are oval to
subrounded. They range from 10 to 250 acres.

Typically, the surface layer of this soil is moderately
alkaline, pale brown silty clay about 6 inches thick. The
next layer, from 6 to 56 inches, is moderately alkaline,
light yellowish brown silty clay that is about 5 percent
calcium carbonate concretions and soft bodies in the
lower part. From 56 to 80 inches is moderately alkaline,
brownish yellow silty clay.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate. The available water capacity is high.

Included in mapping are small areas of Ferris, Heiden,
and Lewisville soils. Heiden and Lewisville soils are in
the less sloping areas. The included soils make up less
than about 20 percent of any mapped area.

This Altoga soil is used mainly as pastureland, but
some areas are planted to small grain. Potential for pas-
ture is high. Potential for crops is medium. Crop residues
left on the soil surface improve soil tilth and the level of
organic matter. Terraces are needed to control runoff
and reduce erosion.

Potential is high for rangeland. Range management
should include proper stocking and controlled grazing.

The soil has medium potential for recreation uses be-
cause of the clayey surface. This limitation can be over-
come by using loamy fill material and establishing a good
grass cover.

This soil is in capability subclass llle; Clay Loam range
site.

3—Altoga silty clay, 5 to 8 percent slopes. This
deep, clayey, sloping soil is on old, high terraces of
major streams. Slopes are convex. Soil areas are longer
than they are wide. They range from 10 to 250 acres.

Typically, the surface layer is moderately alkaline,
brown silty clay about 6 inches thick. From 6 to 30
inches is moderately alkaline, light yellowish brown silty
clay. From 30 to 60 inches is moderately alkaline, light
yellowish brown silty clay that is about 10 percent cal-
cium carbonate concretions, films, and threads. From 60
to 80 inches is moderately alkaline, very pale brown silty
clay.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. The available water capacity is
high. Hazard of water erosion is severe.

Included in mapping are small areas of Ferris, Heiden,
and Lewisville soils. The Heiden and Lewisville soils are
less sloping. Included soils make up less than about 15
percent of any mapped area.

This Altoga soil is used mainly as rangeland. Potential
is high for range production. Management needs include
proper stocking and controlled grazing.

The potential is low for crops because of the slope
and hazard of erosion. The potential is medium for pas-
ture because of the slope and hazard of erosion. Some
areas formerly in crops have been planted to bermuda-
grass, which is suited to this soil.
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The potential is medium for recreation uses because
of the clayey surface layer. This limitation can be over-
come by using loamy fill material and establishing a good
grass cover.

This soil is in capability subclass IVe; Clay Loam range
site.

4—Altoga silty clay, 5 to 12 percent slopes,
eroded. This deep, clayey, sloping to strongly sloping,
eroded soil is on old high terraces of major streams. Soil
areas are long and narrow and range from 5 to 80 acres.

Eroded areas make up about 40 percent of the
mapped areas. The eroded areas consist of rills and
gullies 12 to 36 inches deep that have nearly vertical
sides. They are fan shaped at the upper part of the
slope and become narrow and deeper at the lower part.

Typically, Altoga silty clay has a moderately alkaline,
pale brown silty clay surface layer about 5 inches thick.
From 5 to 50 inches is moderately alkaline, very pale
brown silty clay loam with about 5 percent soft bodies of
calcium carbonate in the lower part. From 50 to 70
inches is moderately alkaline, yellow clay loam. Below 70
inches is sand and gravel.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. The available water capacity is
high. The hazard of water erosion is severe, and erosion
is active in most areas.

Included in mapping are small areas of less sloping
Altoga and Lewisville soils and a soil similar to Altoga
soil that has a loamy subsoil. The included soils make up
less than 25 percent of any mapped area.

This Altoga soil is used as rangeland and for recrea-
tion. It is not suited to crops because of slope and
erosion.

The potential for pasture is low because the eroded
areas are low in fertility and difficult to cross with equip-
ment and because response to fertilizer is limited in
eroded areas.

Potential is high for rangeland. The eroded areas are
mainly bare ground or grow low quality forage. Range
seeding is needed in most areas.

The potential is medium for recreational development
because the surface layer is clayey and most areas are
eroded. These limitations can be overcome by smooth-
ing the eroded areas, using loamy fill material, and es-
tablishing a good grass cover.

This soil is in capability subclass Vle; Clay Loam range
site.

5—Aquilla loamy fine sand, 2 to 5 percent slopes.
This deep, gently sloping, sandy soil is on old terraces of
the major streams. Soil areas have a smooth surface,
are rounded, and range from 14 to 135 acres.

Typically, the surface layer is mildly alkaline, brown
loamy fine sand about 13 inches thick. From 13 to 56
inches is mildly alkaline, reddish yellow loamy fine sand.
From 56 to 80 inches is mildly alkaline, light brown
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loamy fine sand with mottles of strong brown and yellow-
ish red sandy clay loam.

This soil is somewhat excessively drained. Runoff is
slow. Permeability is moderately rapid. The available
water capacity is low. A water table'is 48 to 60 inches
below the surface for short periods during seasons of
high rainfall. Soil blowing is a slight hazard when the soil
is bare.

Included in mapping are small areas of Silstid soils.
Also included are small areas of soils that are similar to
the Aquilla soil but do not have mottles of sandy clay
loam. This soil is mainly along fence rows near sandy
fields. The included soils make up less than about 20
percent of any mapped area.

This Aquilla soil is used for pasture, for which potential
is high. Common and improved bermudagrasses are the
main grasses.

Potential is low for crops. The low available water
capacity and thick sandy surface layer are the main
limitations. Crop residues left on the soil surface help
maintain the content of organic matter.

This soil has medium potential for range production.
Management needs include proper stocking and con-
trolled grazing.

This soil has medium potential for recreational devel-
opment. The sandy surface blows when bare, and soil
blowing is the major limitation.

This soil is in capability subclass (lls; Deep Sand range
site.

6—Arents, gently undulating. These deep, loamy
soils are within mined out sand and gravel pits in which
the remaining soil material has been smoothed and reve-
getated to grass. They are on the lower parts of the
landscape, mainly stream terraces. Slopes range from 1
to 5§ percent. The soil areas are somewhat rounded and
range from 5 to 65 acres.

These soils are mostly loamy and contain varying
amounts of sand and gravel. Because they are lower
than the surrounding landscape, they are subject to oc-
casional flooding from runoff,

Included in mapping are small pits that usually contain
water.

These soils are used for pasture and wildlife. The
potential for pasture production is medium. The main
grasses are common and improved bermudagrass.
Runoff water collects in low areas and provides habitat
for ducks.

Potential for range production is medium, but the
range needs to be seeded. Management should include
proper stocking and deferred grazing.

These soils are not suitable for crops. The uneven
topography, restricted drainage, and flood hazard are the
main limitations.

The potential for recreation development of these soils
is low. The flood hazard and restricted drainage are the
main limitations.
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These soils are in capability subclass Viw; Clay Loam
range site.

7—Arents, hilly. These deep, loamy soils are in gravel
and sand pits, in which the remaining soil material, after
the sand or gravel was removed, was left in piles. Slopes
range from 10 to 30 percent. Runoff water collects in
low areas, which are occasionally flooded. A significant
input of energy would be required to reclaim these soils for
agricultural or industrial uses. The areas are mainly round-
ed and range from 10 to about 175 acres.

The soil material is extremely variable. It is stratified in
texture and color but is mainly loamy material. Colors are
in shades of red, brown, or yellow. The soils contain
varying amounts of sand and gravel.

Included in some mapped areas are small pits. These
are usually filled with water.

These soils are idle or are used for wildlife. They are
not suited to crops. Water that collects in low areas
provides habitat for wildlife.

The potential for pasture, range, and wildlife habitat is
medium. The potential for recreational development is
low. Leveling and smoothing are necessary before these
soils can be planted to grass. After they are smoothed,
the main limitations are the hazard of flooding and the
somewhat poor drainage.

These soils are in capability subclass Vlle; Clay Loam
range site.

8—Aubrey fine sandy loam, 2 to 5§ percent slopes.
This moderately deep, gently sloping, loamy soil is on
sides and tops of ridges. Soil areas are somewhat oval
and average about 70 acres.

Typically, the surface layer is medium acid, brown fine
sandy loam about 6 inches thick. From 6 to 20 inches is
very strongly acid, red clay. From 20 to 27 inches is very
strongly acid, red and gray clay. From 27 to 66 inches is
very strongly acid, light gray and strong brown clayey
shale.

This soil is well drained. Permeability is slow. Available
water capacity is low. Runoff from this soil is medium,
and the hazard of water erosion is high. The moderately
deep root zone and acid subsoil limit the kinds of plants
that are suited to this soil. Liming is beneficial to neutral-
ize the soil reaction and to supply calcium to the plants.

Included in mapping are small areas of Birome and
Callisburg soils. Birome soils, underlain by sandstone,
are on low ridges. Callisburg soils are on the lower part
of the landscape. Included soils make up less than about
10 percent of any mapped area.

This Aubrey soil is used for pasture. The main grass is
common bermudagrass. Undisturbed areas have stands
of post oak and scattered areas of Florida paspalum,
Virginia wildrye, and panicums. Potential for pasture is
medium.
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Potential for crops is low. Liming is needed to supply
calcium and neutralize the acid soil. Terraces are essen-
tial to control erosion.

This soil has low potential for rangeland. Management
needs include proper stocking, controlled grazing, and
brush management.

Potential for recreational use is medium. Slow perme-
ability is the main limitation.

This soil is in capability subclass llle; Tight Sandy
Loam range site.

9—Bastrop fine sandy loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on high terraces above
the flood plains of major streams. Soil areas are sub-
rounded and range from 5 to 65 acres.

Typically, the surface layer is neutral, brown fine sandy
loam about 5 inches thick. The next layer, which extends
to a depth of about 16 inches, is neutral, reddish brown
sandy clay loam. From 16 to 56 inches is neutral, yellow-
ish red sandy clay loam. From a depth of 56 to 80
inches is neutral, reddish yellow sandy clay loam with a
few dark brown mottles.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. Available water capacity is
high. Response to fertilizer is good, and the soil is easily
worked. Sediments below this soil are a source of sand
and gravel in some areas. Accessible areas are strip
mined.

Included in mapping are small areas of Callisburg,
Konsil, and Lewisville soils. Callisburg and Konsil soils
are slightly higher on the landscape than the Bastrop
soil. Included soils make up less than 20 percent of any
area.

This Bastrop soil is used mainly for pasture. The main
grasses are common and Coastal bermudagrass. Poten-
tial for pasture is high. The soil has high potential for row
crops and small grain. Crop residues left on the soil
surface help slow runoff and maintain the organic matter
level of the soil.

Potential for rangeland is medium. Management needs
include proper stocking, controlled grazing, and brush
management.

The soil has high potential for recreational develop-
ment and pecan and fruit orchards.

This soil is in capability subclass lle; Sandy Loam
range site.

10—Bastrop fine sandy loam, 3 to 5 percent
slopes. This deep, gently sloping soil is on high terraces
above the flood plains of major streams. Soil areas are
elongated and range from 5 to about 30 acres.

Typically, the surface layer is neutral, brown fine sandy
loam about 8 inches thick. From 8 to 27 inches is neu-
tral, reddish brown sandy clay loam. The next layer, to a
depth of 73 inches, is neutral, yellowish red sandy clay
loam.
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This soil is well drained. Runoff is medium, and perme-
ability is moderate. Available water capacity is high. Re-
sponse to fertilizer is good, and the soil is easily worked.
Sediments below this soil are a source of sand and
gravel in some places.

Included in mapping are small areas of Callisburg and
Konsil soils and some less sloping areas of Bastrop
soils. [ncluded soils make up less than about 20 percent
of any area.

This Bastrop soil is used for pasture and wildiife habi-
tat and has high potential for these uses. The main
pasture grasses are common and Coastal bermuda-
grass.

The soil has medium potential for crops. Erosion is the
major hazard in cultivated areas. Crop residues left on
the soil surface reduce runoff. Terraces, waterways, and
diversions are needed to control erosion.

The soil has medium potential for rangeland. Manage-
ment needs include proper stocking, controlled grazing,
and brush management.

The potential for recreational development is high. The
soil is well suited to pecan and fruit orchards.

This soil is in capability subclass llle; Sandy Loam
range site.

11—Birome fine sandy loam, 1 to 3 percent siopes.
This moderately deep, gently sloping soil is on convex
ridges and the lower side slopes. Soil areas are sub-
rounded and range from 4 to 50 acres.

Typically, the surface layer is neutral, brown fine sandy
loam about 6 inches thick. From 6 to 32 inches is slightly
acid, reddish yellow clay that has strong brown motties
in the lower part. From 32 to 60 inches is yellowish red,
weakly cemented sandstone interbedded with very
strongly acid, red and gray shaly clay. There are
common ironstone and sandstone pebbles throughout
the soil (fig. 4).

This soil is well drained. Surface runoff is rapid. Per-
meability is slow. Available water capacity is low. The
hazard of erosion is moderate where slopes are unpro-
tected. The limited root zone reduces productivity.

Included in mapped areas are small areas of Callis-
burg, Konsil, and Rayex soils. Callisburg and Konsil soils
are on the lower slopes. Rayex soils are on slight ridges
and on the higher landscape. Included soils make up
less than 20 percent of any mapped area.

This Birome soil is used primarily as pasture, for which
it has medium potential. Its potential for crops is medium
because of the restricted root zone. Residues from crops
left on the soil surface help conserve moisture, slow
runoff, and improve productivity.

This soil has medium potential for rangeland. Manage-
ment needs include proper stocking, controlled grazing,
and brush management.

The soil has medium potential for recreational devel-
opment.

This soil is in capability subclass lle; Sandy Loam
range site.
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Figure 4.—Profile of Birome fine sandy loam, 1 to 3 percent slopes,
showing sandstone below 32 inches.

12—Birome fine sandy loam, 3 to 5 percent slopes.
This moderately deep, gently sioping soil is on convex
ridges and side slopes. Soil areas are subrounded and
range from 5 to 50 acres.

Typically, the surface layer is neutral, brown fine sandy
loam about 6 inches thick. From 6 to 27 inches is
medium acid, yellowish red clay. This layer has strong
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brown mottles in the lower part. From 27 to 34 inches is
medium acid, mottled yellowish red, strong brown, and
red sandy clay. From 34 to 60 inches is strong brown
and yellowish red, weakly cemented sandstone that is
interbedded with very strongly acid, red and gray, shaly
clay. There are common ironstone and sandstone peb-
bles throughout the soil.

This soil is well drained. Runoff is rapid. Permeability is
slow. Available water capacity is low. The hazard of
erosion is moderate where slopes are not protected. The
limited root zone reduces productivity.

Included in mapping are small areas of Callisburg,
Konsil, and Rayex soils. Callisburg and Konsil soils are
on lower slopes. Rayex soils are on low ridges. Also
included are some eroded spots of Birome soils that
have shallow gullies. Included soils make up less than
20 percent of any mapped area.

This Birome soil is used primarily as pasture and ran-
geland. Its potential for row crops is low. The sloping
topography and moderately deep root zone limit crop
yields. The soil has medium potential for pasture.

This soil has medium potential for rangeland. Manage-
ment needs include proper stocking, controlled grazing,
and brush management.

Potential for most recreational use is high. Slow per-
meability is a limitation for some playgrounds and camp
areas.

This soil is in capability subclass llle; Sandy Loam
range site.

13—Birome-Rayex-Aubrey complex, 2 to 15 per-
cent slopes. The gently sloping to moderately steep
soils of this complex are on convex ridges. Soil areas
have a smooth surface and are subrounded. They range
from 8 to 110 acres.

About 33 percent of this complex is Birome soils,
about 32 percent Rayex soils, about 29 percent Aubrey
soils, and about 6 percent other soils. Areas of these
soils are so intricately mixed that separation is not practi-
cal at the scale mapped. Sandstone outcrops form
convex benches wherever there is a change in elevation
of 10 to 25 feet. The Rayex soils are on these benches,
the Aubrey soils are mainly above the Rayex soils, and
the Birome soils are below the benches (fig. 5).

Birome soils have a slightly acid, brown fine sandy
loam surface layer about 8 inches thick. The surface
layer is about 10 percent sandstone fragments, 3 inches
to 4 feet across, that have been deposited from the
sandstone outcrops on the higher slopes. From 8 to 16
inches is medium acid, red clay. From 16 to 31 inches is
medium acid, red clay with yellowish red mottles and
common sandstone gravel. From a depth of 31 to 66
inches is fractured, brownish sandstone interbedded with
very strongly acid, red and gray shaly clay.

These soils are moderately deep and well drained.
Permeability is slow. Runoff is rapid. The available water
capacity is low. The hazard of water erosion is severe.
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Figure 5—Exposed sandstone and clay layers in Birome-Rayex-
Aubrey complex, 2 to 15 percent slopes.

Rayex soils have a neutral, brown fine sandy loam
surface layer about 7 inches thick. It is about 15 percent
sandstone fragments 3 inches to 4 feet across. From 7
to 15 inches is strongly acid, red clay. Below 15 inches
is fractured, yellowish red sandstone that is interbedded
with thin layers of very strongly acid, red and gray shaly
clay.

These soils are shallow and well drained and have
rapid runoff. They have moderately slow permeability.
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The available water capacity is very low. The hazard of
water erosion is severe.

Aubrey soils have a slightly acid, brown fine sandy
loam surface layer about 8 inches thick. From 8 to 26
inches is strongly acid, red clay. From a depth of 26 to
66 inches is very strongly acid, red and gray shaly clay.

These soils are well drained. Permeability is slow.
Runoff . is rapid resulting in a severe erosion hazard.
Available water capacity is low. Water seeps to the sur-
face during periods of excess rainfall.

The soils in this complex are used for pasture and
urban development. They are not suitable for crops.
Large stones, shallow rooting depth, and sloping topog-
raphy are major limitations. Potential for pasture is low.
The soils are suited to bermudagrass, but the steep
slopes, large stones, and limited available moisture are
difficult to overcome.

This soil complex has low potential for rangetand.
Management needs include proper stocking, controlled
grazing, and brush management.

Potential for recreation and wildlife is medium.

This complex is in capability subclass Vle; Birome part
in sandy loam range site, Rayex part in Sandstone Hills
range site, Aubrey part in Tight Sandy Loam range site.

14—Birome-Rayex-Urban land complex, 2 to 12
percent slopes. The gently sloping to strongly sloping
soils of this complex are on convex ridges. Soil areas
have a smooth surface and range from 15 to 200 acres.

Birome soils make up 20 to 30 percent of the com-
plex, Rayex soils make up 20 to 30 percent, Urban land
makes up 20 to 80 percent, and included soils make up
30 percent or less. The components of this complex are
so intricately mixed that separation is not practical at the
scale mapped.

The Birome soils have a neutral, brown fine sandy
loam surface layer about 8 inches thick. From 8 to 31
inches is medium acid, red clay. Below 31 inches is
fractured sandstone interbedded with very strongly acid,
red and yellowish red shaly clay.

Birome soils are well drained. Runoff is rapid, and
permeability is slow. The available water capacity is low.
The hazard of water erosion is severe.

The Rayex soils of this complex have a neutral, brown
fine sandy loam surface layer about 7 inches thick. The
surface layer has common sandstone fragments. Be-
tween 7 and 15 inches is strongly acid, red clay. Below
15 inches is yellowish red sandstone interbedded with
very strongly acid, red and gray shaly clay.

Rayex soils are well drained. Runoff is rapid, and per-
meability is moderately slow. The available water capac-
ity is very low. The shallow rooting depth, very low avail-
able water capacity, and soil reaction limit the choice of
plants that are suited to this soil.

Urban land consists of areas of works and structures
and other disturbed areas in which the soil has been so
altered that classification is not practical. The areas are
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covered by individual dwellings and businesses and ad-
joining streets, driveways, and parking lots. Some areas
have been disturbed by cutting, grading, and filling.

Other soils included in mapping this complex are areas
of Aubrey, Callisburg, and Konsil soils.

Potential for recreational use is medium because of
slope and depth to rock.

This soil is not placed in a capability subclass or range
site.

15—Birome-Urban land complex, 1 to 5 percent
slopes. This gently sloping complex is on convex ridges.
Soil areas have a smooth surface and range from 10 to
300 acres.

Birome soils make up 40 to 65 percent of the com-
plex, Urban land 20 to 30 percent, and other soils less
than 35 percent. The components of this complex are so
intricately mixed that separation is not practical at the
scale mapped.

The Birome part of this complex has a neutral, brown
fine sandy loam surface layer about 6 inches thick. From
6 to 27 inches is medium acid, reddish yellow clay.
Below 27 inches is yellowish red, weakly cemented
sandstone interbedded with very strongly acid, red and
gray shaly clay.

Birome soils are well drained. Runoff is rapid, and
permeability is slow. The available water capacity is low.
The hazard of erosion is moderate. The soil reaction and
moderately deep root zone are major considerations
when selecting plants for this soil.

Urban land is covered by individual dwellings and ad-
joining streets, driveways, sidewalks, and patios. Some
areas have been disturbed or obscured so that classifi-
cation of the original soil is not practical. More sloping
areas have been cut, filled, and partially leveled. This
has exposed the sandstone lower layer in some places.

Included with this complex in mapping .are mainly
areas of Aubrey, Callisburg, and Konsil soils.

Potential for recreation use is high. Slow permeability
limits some playground and camp areas uses.

This complex is not placed in a capability subclass or
range site.

16—Bolar clay loam, 1 to 3 percent slopes. This
moderately deep, gently sloping, calcareous soil is on
convex ridges and upland side slopes. Soil areas are
rounded and range from 5 to 37 acres.

Typically, the surface layer is moderately alkaline,
brown clay loam about 13 inches thick. From 13 to 18
inches is moderately alkaline, brown clay loam. From 18
to 34 inches is moderately alkaline, brownish yellow clay
loam with yellowish brown mottles and accumulations of
soft and hard calcium carbonate. Below 34 inches is
fractured limestone rock interbedded with marly clay.

This soil is well drained. Runoff is medium, and perme-
ability is moderate. The available water capacity is low.
Erosion is a hazard on this soil where it is left unprotect-
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ed. Chlorosis, a yellowing of plants, is a problem with
some plants grown on this soil.

Included in mapping are small areas of Aledo, Sanger,
and Somervell soils. Aledo and Somervell soils are on
slight ridges. Sanger soils are on foot slopes and narrow
valley fills. Included soils make up less than 20 percent
of any mapped area.

This Bolar soil is used mainly as rangeland. Potential
is medium for this use. Management needs include
proper stocking and controlled grazing.

The potential for crops is medium. Crop residues left
on the soil surface reduce runoff and help maintain pro-
ductivity. The potential for pasture is medium. Improved
bermudagrass is well suited to this soil.

The soil has high potential for recreational use.

This soil is in capability subclass lle; Clay Loam range
site.

17—Bolar clay loam, 3 to 5 percent slopes. This
moderately deep, gently sloping soil is on convex ridges
and upland side slopes. Soil areas are subrounded and
range from 5 to 50 acres.

Typically, the surface layer is moderately alkaline, dark
grayish brown clay loam about 13 inches thick. From 13
to 20 inches is moderately alkaline, grayish brown clay
loam. From 20 to 31 inches is moderately alkaline, light
olive brown clay loam with a few soft masses of calcium
carbonate. Between 31 and 36 inches is moderately
alkaline, light brownish gray silty clay loam with common
soft masses and concretions of calcium carbonate.
Below 36 inches is hard, fractured limestone rock inter-
bedded with light brownish gray and pale yellow marly
clay.

This soil is well drained. Runoff is rapid. Permeability is
moderate. Available water capacity is low. The hazard of
erosion is moderate on this soil. Some plants are subject
to chiorosis.

Included in mapping are small areas of Aledo, Sanger,
and Somervell soils. Aledo and Somervell soils are on
benches and ridges. Sanger soils are on the lower
slopes and in valley fill areas. Included soils make up
less than 20 percent of any mapped area.

This Bolar soil is used mainly as rangeland. Potential
for rangeland is medium.

The potential for row crops is low and production of
small grain is moderate. Terraces and waterways are
needed to protect the soil from erosion. The potential for
pasture is medium. Improved bermudagrass is well
suited to this soil.

This soil has high potential for recreational use.

This soil is in capability subclass Ille; Clay Loam range
site.

18—Branyon clay, 0 to 1 percent slopes. This deep,
nearly level soil is on broad, smooth valley fills and
ancient terraces. Soil areas have a smooth surface and
are rounded. They range from 45 to 600 acres. Untilled
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areas have wavy relief that is made up of a series of
microknolls and microdepressions. The microknolls are 8
to 16 feet apart and 6 to 15 inches higher than the
bottoms of the microdepressions.

Typically, the surface layer is moderately alkaline, dark
gray clay about 56 inches thick. From 56 to 80 inches is
moderately alkaline, gray clay with yellowish brown mot-
tles.

This soil is moderately well drained. Runoff is slow,
and permeability is very slow. The available water capac-
ity is high. When the soil is dry it has cracks that extend
to depths of 30 to 60 inches. This soil is difficult to till
during extremes in its moisture content.

Included in mapping are small areas of Burleson,
Houston Black, and Trinity soils. Houston Black soils are
on the slightly higher parts of the landscape. Trinity soils
are on flood plains along narrow drains. Included soils
make up less than about 15 percent of any mapped
area.

This Branyon soil is used mainly for crops. The poten-
tial for growing row crops and small grain is high. Crop
residues left on the surface help improve tiith and main-
tain the organic matter content of the soil. The potential
for pasture is high.

This soil has high potential for rangeland. The man-
agement needs include proper stocking and controlled
grazing. Few scattered elm, hackberry, and mesquite
trees are in most native areas.

The potential for recreational development is low. The
clayey texture of the soil is the main limitation; however,
this can be overcome by keeping a good grass cover
and using loamy fill material.

This soil is in capability subclass liw; Blackland range
site.

19—Branyon clay, 1 to 3 percent slopes. This deep,
gently sloping soil is in valley fill areas and on side
slopes around the outer edges of ancient terraces. Soil
areas are long and narrow and range from 15 to about
115 acres. Untilled areas are characterized by a relief of
microdepressions and microknolls. Microknolls are 8 to
16 feet apart and 6 to 15 inches higher than micro-
depressions.

Typically, this soil is a moderately alkaline, gray clay
about 80 inches thick.

This soil is moderately well drained. Runoff is medium.
Permeability is very slow. Available water capacity is
high. When the soil is dry, it has cracks that extend from
depths of 30 to 60 inches. This soil is difficult to work
during extremes in its moisture content.

Included in mapping are small areas of Burleson,
Houston Black, and Lewisville soils. Houston Black soils
are on the convex, slightly higher parts of the landscape.
The Lewisville soils are on foot slopes. Included soils
make up less than 20 percent of any mapped area.

This Branyon soil is used mainly for pasture and crops.
Its potential for row crops and small grain is high. Ter-
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races and diversions are needed to protect cropland
from erosion. Crop residues left on the soil surface help
improve tilth. Pasture potential is high.

The potential for rangeland is high. Management
needs include proper stocking and controlled grazing.

The potential for recreational development is low. The
clayey texture is the main limitation. This soil can be
used for recreation by maintaining a good grass cover or
using loamy fill material.

This soil is in capability subclass lle; Blackland range
site.

20—Bunyan fine sandy loam, frequently flooded.
This deep, nearly level soil is mainly on narrow flood
plains of streams that drain from sandy and loamy soils.
Some areas are on slight benches or overwashes above
the more clayey soils on the larger flood plains. Soil
areas have a smooth surface, are elongated, and range
from 70 to about 200 acres.

Typically, the surface layer is neutral, brown fine sandy
loam about 21 inches thick. From 21 to 66 inches is
moderately alkaline, brown sandy clay loam with a few,
thin, dark brown clay loam strata.

This soil is well drained. Runoff is slow, and permeabil-
ity is moderate. Available water capacity is high. This soil
is subject to flooding one or more times each 2 years.
Brief floods occur during periods of high rainfall in spring
and fall. The soil is productive, and crops respond well to
fertilizer.

Included in mapping are small areas of Gowen soils.
Gowen soils are slightly lower on the landscape than the
Bunyan soil and in depressions on the outer edges of
the flood plain. A soil similar to the Bunyan soil that has
a thin sandy surface layer is included in some areas.
Included soils make up less than about 15 percent of
any mapped area.

This Bunyan soil is used for pasture and wildlife. The
potential for pasture is high, and improved bermudagrass
does well on this soil. Pecans are well suited to this soil.
The potential for crops is low because of flooding, but
the potential is high in areas protected from flooding.
This soil provides good habitat for openland wildlife.

The potential for rangeland is high. Management
needs include proper stocking, controlled grazing, and
brush management.

The potential for recreational development is low be-
cause of the flood hazard.

This soil is in capability subclass Vw; Loamy Bottom-
land range site.

21—Burleson clay, 0 to 1 percent slopes. This
deep, nearly level soil is on ancient upland terraces. The
surface is smooth and areas are mainly rounded. They
range from 7 to 200 acres. In undisturbed areas the
surface is wavy and is characterized by microknolis and
microdepressions. The microknolls are 3 to 10 inches
higher than the microdepressions and their centers are 5
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to 12 feet apart. This microrelief is smoothed out by a
few years of tillage (fig. 6).

Typically, the surface layer in the center of a micro-
depression is neutral, gray clay about 17 inches thick.
From 17 to 46 inches is moderately alkaline, gray clay.
From 46 to 59 inches is moderately alkaline, gray clay
with brown mottles and dark gray vertical streaks. From
59 to 80 inches is moderately alkaline, light brownish
gray clay with yellowish brown mottles.

This soil is moderately well drained. Runoff is slow,
and permeability is very slow. Available water capacity is
high. When dry, the soil has deep cracks that extend
from the surface to a depth of 30 to 60 or more inches.
Water enters the soil rapidly where it is cracked, but very
slowly when it is wet and the cracks are sealed. Water is
slow to drain from the soil surface. The soil is difficult to
work during extremes in moisture content. Continuous
tillage to the same depth causes a plowpan to develop
that impedes movement of roots, air, and water.

Included in mapping are small areas of Branyon and
Wilson soils. The Branyon soils mainly are on the slightly
lower parts of the landscape. The loamy Wilson soils are
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on slight ridges. These included soils make up less than
15 percent of any mapped area.

This Burleson soil is used as cropland, pasture, and
rangeland.

The potential for crops is high. The main cultivated
crops are grain sorghum and cotton. Crop residues main-
tained on the soil surface improve tilth and maintain the
level of organic matter. Cover crops of grasses and
legumes are beneficial in preventing the formation of
plowpans and improving soil tilth.

The potential for pasture is high. This soil is well suited
to improved bermudagrass. Some cultivated areas are
planted to this grass.

Potential for rangeland is high. Management needs
include proper stocking and controlled grazing.

Potential for recreational areas is low. The main limita-
tions are the clayey texture and very slow permeability of
the soil. Surface drainage, loamy fill material, and good
grass cover are needed when using this soil for play-
grounds, picnic areas, or camp sites.

This soil is in capability subciass llw; Blackland range
site.

Figure 6.—Microrelief on Burleson clay, 0 to 1 percent slopes.
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22—Burleson clay, 1 to 3 percent slopes. This
deep, gently sloping soil is on valley fills and edges of
upland terraces. Soil areas are mainly longer than they
are wide and range from 8 to 100 acres. In undisturbed
areas the surface is characterized by a series of microk-
nolls and microdepressions. The microknolis are 3 to 10
inches higher than the microdepressions and they are 8
to 12 feet apart. The microrelief can be destroyed by
several years of tillage.

The surface layer in the center of the microdepression
is typically mildly alkaline, dark gray clay about 37 inches
thick. From 37 to 53 inches is moderately alkaline, gray
clay with brown mottles. From 53 to 75 inches is moder-
ately alkaline, grayish brown clay with grayish brown
motties.

This soil is moderately well drained. Runoff is medium,
and permeability is very slow. Available water capacity is
high. When dry, this soil has deep cracks that extend to
a depth of 30 to 60 inches. Water enters the soil rapidly
when it is dry and cracked and very slowly when it is wet
and the cracks are sealed. This soil is difficult to work
during extremes in the moisture content. Continuous til-
lage at the same depth causes a plowpan to form and
impede the movement of roots, air, and water. There is a
hazard of erosion where the soil is left bare.

Included in mapping are small areas of Branyon and
Wilson soils. Wilson soils are on the slightly higher parts
of the landscape. The included soils make up less than
about 20 percent of any mapped area.

This Burleson soil is used mainly for improved pasture.
Some fields are planted to small grain and grain sor-
ghum. A few areas are in rangeland.

Potential for crops is high. Crop residues left on the
surface will help prevent water erosion and improve soil
tilth. Terraces and contour farming are needed to reduce
erosion. Cover crops are needed to improve soil tilth.

The potential for pasture is high. This soil is suited to
improved bermudagrass.

This soil has high potential for rangeland. Management
needs include proper stocking and controlied grazing.

The potential for recreation is low because the soil has
a clayey texture and very slow permeability.

This soil is in capability subclass lle; Blackland range
site.

23—Callisburg fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is on foot slopes
and valley fills of uplands. Soil areas are subrounded,
have a smooth surface, and range from 7 to about 90
acres.

Typically, the surface layer is medium acid, brown fine
sandy loam about 5 inches thick. From 5 to 13 inches is
slightly acid, strong brown sandy clay. From 13 to 32
inches is neutral, yellowish brown clay with pale brown
mottles. From 32 to 56 inches is moderately alkaline,
brownish yellow sandy clay with a few strong brown and
gray mottles. From 56 to 80 inches is moderately alka-
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line, yellowish brown sandy clay loam with strong brown
and light gray mottles.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderately slow. Available water capacity is
high.

Included in mapping are small areas of Birome, Crock-
ett, Gasil, and Konsil soils. Birome, Gasil, and Konsil
soils are on low ridges higher on the landscape than the
Callisburg soil. Crockett soils are in low areas. Included
soils make up less than 20 percent of any mapped area.

This Callisburg soil is used mainly for pasture and
rangeland. Some fields are planted to peanuts. Pastures
are mainly improved bermudagrass. The potential for
pasture is medium.

This soil has a medium potential for crops. Truck
crops are also suited to this soil. Crop residues returned
to the soil surface help control erosion and maintain
organic matter. Terraces and contour farming are
needed to help control erosion.

The potential for rangeland is medium. Management
needs include proper stocking, controlled grazing, and
brush management.

This soil has high potential for most recreational uses.
It has medium potential for playgrounds because of mod-
erately slow permeability.

This soil is in capability subclass lle; Sandy Loam
range site.

24—Callisburg fine sandy loam, 3 to 5 percent
slopes. This deep, gently sloping soil is on low sides of
ridges. Soil areas are longer than they are wide and
range from 5 to about 150 acres.

Typically, the surface layer is slightly acid, brown fine
sandy loam about 5 inches thick. From 5§ to 25 inches is
slightly acid, yellowish red sandy clay with yellowish
brown mottles. From 25 to 41 inches is medium acid,
brownish yellow clay loam with reddish yellow motties.
From 41 to 68 inches is slightly acid, brownish yellow
sandy clay with reddish yellow and gray mottles.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow. Available water capacity is high.
The hazard of erosion is severe.

Included in mapping are small areas of Birome, Gasil,
and Konsil soils. These soils are on low ridges, slightly
higher on the landscape than Callisburg soils. Included
soils make up about 20 percent of any mapped area.

This Callisburg soil is used as pasture and rangeland.
The potential for pasture is medium, and improved ber-
mudagrass is well suited to this soil.

Potential for crops is medium. Terraces and contour
farming are needed to maintain the level of organic
matter, ‘

Potential for rangeland is medium. Management needs
include proper stocking, deferred grazing, and brush
management.
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Potential for most recreational development is high.
The moderately slow permeability is a limitation for play-
ground uses.

This soil is in capability subclass llle; Sandy Loam
range site.

25—Callisburg solls, 2 to 5 percent slopes, severe-
ly eroded. These are severely eroded, deep, loamy,
gently sloping soils on sides of ridges. Soil areas are
mainly square, retain the shape of the formerly cultivated
fields, and are 5 to about 35 acres.

These soils are cut by a series of gullies that are §0 to
120 feet apart. The gullies are 1 to 4 feet deep and 6 to
25 feet wide. The intergully areas are slightly or moder-
ately eroded soils that have lost a part of their surface
layer.

Typically, the soil between the gullies has a slightly
acid, brown fine sandy loam surface layer about 3 inches
thick. From 3 to 16 inches is slightly acid, pale brown
clay loam with strong brown mottles. From 16 to 37
inches is neutral, very pale brown clay with strong brown
and reddish yellow mottles. From 37 to 60 inches is
mildly alkaline, pale brown clay with brown and grayish
brown mottles.

In gullied areas the surface layer of fine sandy loam
has been removed and the clayey lower layers have
been exposed.

These soils are well drained. Surface runoff is medium.
Permeability is moderately slow. Available water capacity
is high. The hazard of erosion is severe. The gullies can
be smoothed, shaped, and planted to permanent vegeta-
tion. Shaping and smoothing are needed to control the
erosion.

Included in mapping are small eroded areas of Birome,
Gasil, and Konsil soils. These soils are mainly on the
upper slopes of the eroded areas. Included soils make
up less than about 35 percent of any mapped area.

These Callisburg soils are used as pasture. They are
unsuitable for use as cropland. Grass is mainly sparse
stands of common bermudagrass, threeawns, and silver
bluestem.

Potential for pasture is medium. Some smoothed and
shaped areas of these soils produce moderate yields of
common and improved bermudagrass. Maintaining a vi-
gorous stand of grass is vital to the control of erosion.

Potential for rangeland is medium. Management needs
include controlled grazing and brush management.

Potential for recreational use of these soils is low.
They need to be shaped and smoothed before they can
be used for recreation.

These soils are in capability subclass Vle; Sandy Loam
range site.

26—Crockett fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level soil is on smooth uplands
and in valley fill areas. Soil areas are longer than they
are wide and range from 8 to 120 acres.
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Typically, the surface layer is about 6 inches of
medium acid, yellowish brown fine sandy loam. From 6
to 31 inches is slightly acid, brown clay with yellowish
brown and yellowish red mottles. From 31 to 47 inches
is mildly alkaline, grayish brown clay with yellowish
brown mottles. From 47 to 66 inches is moderately alka-
line, grayish brown and yellowish brown sandy clay.

This soil is moderately well drained. Runoff is slow.
Permeability is very slow. Available water capacity is
high. The soil is difficult to work during extremes in
moisture content. Roots have difficulty penetrating the
clayey subsoil.

Included in mapping are small areas of Navo and
Wilson soils. The Navo and Wilson soils are in the slight-
ly lower positions on the landscape. These included soils
make up less than 30 percent of any mapped area.

This Crockett soil is used for pasture, crops, and urban
development. Potential is high for pasture. The main
pasture grasses are common and improved bermuda-
grass, which produce high amounts of forage.

This soil has medium potential for crops. Crops are
mainly peanuts and small grain. Crop residues left on the
soil surface help maintain the organic matter level and
improve tilth. Cover crops are beneficial on this soil. Low
lying and concave areas benefit from drainage. Mesquite
trees invade abandoned fields and poorly managed
areas.

The potential for rangeland is medium. Good yields
can be obtained with proper stocking, brush manage-
ment, and controlled grazing.

The potential for recreational development of this soil
is medium. The restricted permeability is the main limita-
tion. When using this soil as recreational sites, drainage
and careful plant selection are needed.

This soil is in capability subclass llls; Claypan Prairie
range site.

27—Crockett fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is on smooth up-
lands and in valley fill areas. Soil areas are longer than
they are wide and range from 10 to about 80 acres.

Typically, the surface layer is about 6 inches of neu-
tral, pale brown fine sandy loam. From 6 to 15 inches is
medium acid, mottled reddish brown, light brownish gray,
and reddish yellow clay. From 15 to 55 inches is mildly
alkaline clay mottled in shades of brown, gray, and red.
From 55 to 66 inches is moderately alkaline, mottled
pale-brown, light gray, and brownish yellow clay.

This soil is moderately well drained. Runoff is medium.
Permeability is very slow. Available water capacity is
high. Erosion is a moderate hazard. Roots have difficulty
penetrating the clayey subsoil.

Included in mapping are small areas of Callisburg,
Justin, and Navo soils. The Callisburg soils are on the
higher convex ridges. Justin and Navo soils are along
the outer edges of areas of Crockett soil. Included soils
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make up less than about 20 percent of any mapped
area.

This Crockett soil is used mainly for pastures of
common and improved bermudagrass. The potential for
pasture is high. '

The potential for crops is medium. Some fields are
planted to peanuts. Crop residues left on the soil surface
help maintain the level of organic matter and reduce soil
erosion. Cover crops are beneficial on this soil. Terracing
and contour farming are needed to reduce erosion. ‘

The potential for rangeland is medium. Management
needs include proper stocking rate and controlled graz-
ing.

The potential for recreational development of this soil
is medium. The very slow permeability is a limitation for
use as camp areas and playgrounds. Drainage and
paving can be installed when this soil is used for play-
grounds, camp areas, or picnic areas.

This soil is in capability subclass llle; Claypan Prairie
range site.

28—Crockett-Urban land complex, 0 to 2 percent

slopes. This complex is made up of nearly level and

gently sloping soils in valley fills and on the low parts of
the landscape. Soil areas have a smooth surface and
average about 50 acres.

Crockett soils make up 50 to 75 percent of the unit,
Urban land 20 to 40 percent, and included soils 20
percent or less. The components of this complex are so
intricately mixed that separation is not practical at the
scale mapped.

The Crockett part of this complex has a slightly acid,
yellowish brown fine sandy loam surface layer about 6
inches thick. From 6 to 41 inches is slightly acid, dark
brown, brown, and grayish brown clay. From 41 to 66
inches is mildly alkaline, grayish brown clay with yellow-
ish brown mottles.

Crockett soils are moderately well drained. Runoff is
rapid, and permeability is very slow. Available water ca-
pacity is high. The soil receives runoff from the higher,
adjoining slopes. The dense clay subsoil is a factor to
consider when selecting plants for this soil. Water should
be applied at a slow rate because of the very slow
permeability.

Urban land is mainly the site of individual dwellings
and adjoining streets, sidewalks, driveways, and patios
with some neighborhood businesses, schools, and
churches. A few areas have been covered with loamy
material.

Included in mapping this complex are small areas of
Callisburg, Justin, and Navo soils.

Potential for recreational use is medium because of
very slow permeability.

This complex is not placed in a capability subclass or
range site.
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29—Eddy gravelly clay loam, 3 to 15 percent
slopes. This very shallow to shallow, gently sloping to
moderately steep soil is on convex ridges and side
slopes. Soil areas are longer than they are wide and
range from 5 to about 90 acres.

Typically, the surface layer is moderately alkaline,
grayish brown gravelly clay loam about 4 inches thick.
From 4 to 8 inches is moderately alkaline, grayish brown
gravelly clay loam that is about 50 percent chalky lime-
stone fragments. Below 8 inches is white, platy chalky
limestone.

This soil is well drained. Runoff is rapid. Permeability is
moderately slow. The available water capacity is very
low. The hazard of erosion is high. The shallow rooting
depth restricts plant growth on this soil.

Included in mapping are areas of Stephen soils and
chalk outcrops. The Stephen soils mainly are on the
lower parts of the landscape. The rock outcrops are in
the strongly sloping and moderately steep areas. Includ-
ed soils make up less than 20 percent of any mapped
area.

This Eddy soil is used mainly as rangeland.

The potential for pasture is low. Some fields have
been planted to improved bermudagrass.

Potential for rangeland is low. Management needs in-
clude deferred grazing and proper stocking. Brush man-
agement may be needed in some areas.

Potential for crops is low. The depth to chalk and the
hazard of erosion are the main limitations. If crops are
grown, they should be limited to close-spaced winter
crops such as small grain.

Potential for recreational development is low because
of small stones and depth to rock. The trees and rolling
topography are attractive for paths, trails, and green belt
areas.

This soil is in capability subclass IVs; Chalky Ridge
range site.

30—Energy fine sandy loam, frequently flooded.
This deep, nearly level soil is on flood plains of major
streams. Soil areas are longer than they are wide and
are mainly adjacent to the stream channel. They range
from 20 to 400 acres. Flooding occurs one or more
times each 1 to 5 years unless the soil is protected.

Typically, the surface layer is moderately alkaline, light
gray fine sandy loam about 4 inches thick. From 4 to 42
inches is alternating bands of moderately alkaline, very
pale brown, brown, and light brownish gray fine sandy
loam. From 42 to 60 inches is moderately alkaline, dark
grayish brown clay loam.

This soil is well drained. Surface runoff is slow, and
permeability is moderate. The available water capacity is
medium. Flooding is a major hazard on this soil. The soil
is easily worked, and response to management is good.

Included in mapping are small areas of Frio soils. The
Frio soils are on the lower parts of the landscape along
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the outer edges of mapped areas. Included soils make
up less than about 20 percent of any mapped area.

This Energy soil is used mainly for pasture and wildiife.
The potential for pasture forage is high. The potential for
wildlife habitat is medium.

This soil has low potential for crops because of the
hazard of flooding. If protection from flooding is provided,
the soil has high potential for crops. Crop residues left
on the soil surface will help maintain the level of organic
matter and conserve moisture. Low lying areas may
benefit from shallow surface drains.

The potential for rangeland is high. Management
needs include proper stocking, controlled grazing, and
brush management.

This soil has low potential for recreational use. The
flood hazard is the major limitation. Protection by levees
and diversions is difficult to provide.

This soil is in capability subclass Vw; Loamy Bottom-
land range site.

31—Ferris-Heiden clays, 3 to 5 percent slopes.
These gently sloping soils are on convex ridges and
sides of drains. Soil areas have a smooth surface, are
rounded, and range from 4 to about 200 acres. The relief
in undisturbed areas is characterized by microknolls and
microdepressions. The microknolls are 12 to 15 inches
higher than the microdepressions, and their centers are
14 to 17 feet apart.

About 40 percent of this complex is Ferris soils, about
37 percent Heiden soils, and about 23 percent is other
soils. Ferris soils mainly are on the microknolls, and
Heiden soils are in the microdepressions. These soils
are so intricately mixed that separation is not practical at
the scale mapped.

Ferris soils are moderately alkaline. Typically, they
have a dark grayish brown clay surface layer about 6
inches thick. From 6 to 43 inches is light olive brown
clay. From 43 to 60 inches is olive yellow shaly clay with
strong brown mottles.

Heiden soils are moderately alkaline. Typically, the sur-
face layer is dark grayish brown clay about 17 inches
thick. From 17 to 49 inches is light olive brown clay.
From 49 to 60 inches is olive and yellow shaly clay.

The soils in this complex are well drained. Surface
runoff is rapid, resulting in a severe erosion hazard. Per-
meability is very slow. Available water capacity is high.
The soils are difficult to work during extremes in the
moisture content.

Included in mapping of this complex are areas of
Altoga, Burleson, and Houston Black soils. These are
mainly below the soils of this complex on the landscape.

This complex is used mainly as rangeland and pasture.
Some small fields are planted to row crops and small
grain.

The potential for rangeland is high. Most native range
areas have good stands of high quality plants. Manage-
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ment needs include deferred grazing and proper stock-
ing.

This complex has medium potential for pasture.
Common and improved varieties of bermudagrass are
suitable.

The potential for crops is medium. Terraces and water-
ways are necessary to control runoff and reduce erosion.
Crop residues left on the soil surface aid in erosion
control. Tillage should be done on the contour.

The potential for recreational development is low. The
clayey texture and very slow permeability are the main
limitations. Maintaining a good grass cover and limiting
traffic reduce the hazard of erasion.

This complex is in capability subclass llle; Ferris part
in Eroded Blackland range site and Heiden part in Black-
land range site.

32—Ferris-Helden clays, 5 to 15 percent slopes.
These sloping to moderately steep soils are on convex
ridges and sides of drains. Soil areas are subrounded
and range from 9 to about 100 acres. The relief in
undisturbed areas consists of microknolls and micro-
depressions. The microknolls are 6 to 12 inches higher
than the microdepressions, they are aligned up and
down the slope, and their centers are 15 to 20 feet
apart.

About 50 percent of this complex is Ferris soils, about
40 percent Heiden soils, and about 10 percent is similar
soils. Areas of these soils are so intricately mixed that
separation is not practical at the scale mapped.

Typically, the Ferris soils have a moderately alkaline,
dark grayish brown clay surface layer about 6 inches
thick. From 6 to 43 inches is moderately alkaline, light
olive brown clay. From 43 to 60 inches is moderately
alkaline, olive yellow shaly clay with strong brown mot-
tles.

Typically, the Heiden soils have a moderately alkaline,
dark grayish brown clay surface layer about 19 inches
thick. From 19 to 37 inches is moderately alkaline, light
olive brown clay. From 37 to 60 inches is moderately
alkaline, brownish yellow clay.

The soils in this complex are well drained. Runoff is
rapid. Permeability is very slow. Available water capacity
is high. The hazard of erosion is severe where slopes
are not protected. The soil is difficult to work during
extremes in the moisture content.

Included in mapping are areas of Altoga and Vertel
soils. Altoga soils are on the slightly lower parts of the
landscape. Vertel soils are on convex areas mainly along
the lower slopes. Some eroded areas and shaliow gullies
are included. These included soils make up about 10
percent of mapped areas.

This complex is used mainly as rangeland. The poten-
tial for rangeland is medium. Management needs include
proper stocking and deferred grazing. Brush manage-
ment may be needed. Mesquite trees are in most areas.
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The potential for pasture is low. The soils are suitable
to common and improved bermudagrass. Seedbeds are
difficult to prepare because the soils have clayey texture
and steep slopes.

These soils are not suitable for crops.

The potential for recreational development is low. The
clayey texture, slope, and very slow permeability are the
main limitations. The steep slopes are suitable for scenic
areas. Erosion control is necessary in areas of heavy
use.

This complex is in capability subclass Vle; Ferris part
in Eroded Blackland range site and Heiden part in Black-
land range site.

33—Frio silty clay, occasionally flooded. This deep,
nearly level soil is on flood plains of major streams.
Slopes range from 0 to 1 percent. Soil areas are longer
than they are wide and range from 5 to about 100 acres.

Typically, the surface layer of this soil is moderately
alkaline, brown silty clay about 8 inches thick. The next
layer, from 8 to 24 inches, is moderately alkaline, dark
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grayish brown silty clay. From 24 to 42 inches is moder-
ately alkaline, very dark grayish brown siity clay. From 42
to 60 inches is moderately alkaline, grayish brown silty
clay.

This soil is well drained. Runoff is slow, and permeabil-
ity is moderately slow. Available water capacity is high.
Some areas of this soil are subject to flooding for less
than 2 days duration about once each 5 to 10 years. The
soil is difficult to work when the moisture content is high.
The response to fertilizer is good.

Included in mapping are small areas of Ovan and
Trinity soils. These are slightly lower on the landscape
than the Frio soil. Some areas of Frio soils that have a
thin loamy surface layer are also included. Included soils
make up less than about 30 percent.of any mapped
area.

This Frio soil is used mainly for crops and pasture.
Some areas are used for wildlife. These are mainly un-
cleared areas that were frequently flooded in the past.
Trees are mainly elm and pecan (fig. 7).

Figure 7.—Pecan trees growing on Frio silty clay, occasionally flooded.
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This soil has high potential for crops. Crop residues
left on the surface help to maintain soil tilth. Cover crops
and grass and legume rotations are beneficial. Drainage
may be needed in some areas.

Potential for pasture is high. Good yields of bermuda-
grass are common on this soil.

The potential for rangeland is high. Management
needs include proper stocking and deferred grazing. The
potential for wildlife habitat is high.

The potential for recreational development is low. The
hazard of flooding is the main limitation for camp areas.
The clayey texture is the main limitation for picnic areas
and playgrounds. This can be overcome by using loamy
fill and maintaining a good grass cover.

This soil is in capability subclass liw; Loamy Bottom-
land range site.

34—Frio silty clay, frequently flooded. This deep,
nearly level soil is on flood plains of major streams.
Slopes range from O to 1 percent. Soil areas are longer
than they are wide and range from 25 to 700 acres. This
soil is subject to flooding one to three times each year.
Floodwaters are normally of low velocity and less than 4
feet deep.

Typically, the surface layer is moderately alkaline, very
dark grayish brown silty clay about 9 inches thick. From
‘9 to 23 inches is moderately alkaline, dark grayish brown
silty clay. From 23 to 64 inches is moderately alkaline,
very dark grayish brown silty clay.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderately slow. Available water capacity is
high. The hazard of flooding limits the use of this soil to
crops and structures that are not affected by overflow
water. The soil is difficult to work when the moisture
content is high.

included in mapping are small areas of Gowen, Ovan,
and Trinity soils. Gowen soils are in the slightly higher
landscape positions and Ovan and Trinity soils are in the
lower landscape positions. Some areas of Frio soils that
have 8 to 10 inches of loamy deposits on the surface
are included. The included areas make up less than
about 30 percent of any one mapped area.

This Frio soil is used mainly for pasture, rangeland,
and wildlife. Uncleared areas of elm, hackberry, and
pecan trees are used mainly for wildlife.

The potential for pasture is high. The soil is suited to
common and improved bermudagrass. It also supports
good stands of clover.

The potential for rangeland is high. Management
needs include proper stocking and deferred grazing.
Brush management may be needed in some areas.

The potential for crops is low because of the hazard of
flooding. Crops should be restricted to those that can be
grown after the spring rains. Levees could be used to
protect some areas from flooding.

The potential is low for most recreational use because
of the hazard of fiooding.

SOIL SURVEY

The potential for wildlife habitat is medium. Food crops
for wildlife are difficult to establish; however, grain and
seed crops could be planted in upland areas adjoining
the flood plain.

This soil is in capability subclass Vw; Loamy Bottom-
land range site.

35-—Gasil fine sandy loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on slight convex ridges
and areas that have a smooth surface. Soil areas are
mainly rounded and range from 10 to about 120 acres.

Typically, the surface layer is about 7 inches of neu-
tral, brown fine sandy loam. From 7 to 16 inches is
neutral, brown sandy clay loam. From 16 to 57 inches is
medium acid, light yellowish brown sandy clay loam with
strong brown mottles. From 57 to 80 inches is neutral,
mottled light brownish gray, strong brown, and red clay.

This soil is well drained. Runoff is slow, and permeabil-
ity is moderate. Available water capacity is high. The
hazard of erosion is medium. Response to fertilizer is
good, and the soil is easily worked.

Included in mapping are small areas of Callisburg and
Konsil soils. Callisburg soils are mainly on the lower
parts of the landscape. Konsil soils are on the slightly
higher ridges. Some formerly cultivated areas have a thin
sandy surface layer. Included soils make up less than
about 20 percent of any mapped area.

This Gasil soil is used mainly for pasture, and its po-
tential for pasture is medium. Some fields are planted to
peanuts. There is urban development in areas near
cities.

The potential for crops is high on this soil, but only a
few areas are cultivated because the mapped areas are
small. Crop residues left on the soil surface help con-
serve moisture and maintain the level of organic matter.
Terraces and contour farming are needed to reduce ero-
sion.

This soil has medium potential for rangeland. Manage-
ment needs include proper stocking and controlled graz-
ing. Brush management may be needed in some areas.

The potential for recreational development is high.
Trees and permanent grass can be established in recre-
ational areas. The potential for wildlife habitat is high.

This soil is in capability subclass lle; Sandy Loam
range site.

36—Gasil fine sandy loam, 3 to 8 percent slopes.
This deep, gently sloping to sloping soil is on convex
ridges and side slopes. Soil areas are mainly longer than
they are wide and range from 8 to 70 acres.

Typically, the surface layer is neutral, brown fine sandy
loam about 9 inches thick. From 9 to 57 inches is
medium acid, brownish yellow fine sandy loam with
strong brown mottles in the lower part. From 57 to 64
inches is medium acid, strong brown, brown, and gray
sandy clay loam.
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This soil is well drained. Runoff is slow, and permeabil-
ity is moderate. Available water capacity is high. The
hazard of erosion is severe when slopes are bare. This
soil is easily worked, and response to fertilizer is good.

Included in mapping are small areas of Konsil and
Silstid soils. Konsil soils are mainly on the higher parts of
the landscape. The sandy Silstid soils are mainly on the
tops of the narrow ridges. Some soils similar to the Gasil
soil that have a sandy surface layer are included along
fence rows of formerly cultivated areas. Included soils
make up less than about 20 percent of any mapped
area.

This Gasil soil is used mainly for pasture, and its po-
tential for this use is medium. This soil is well suited to
common and improved bermudagrass. Some areas are
in native stands of post oak with an understory of green-
brier and range grasses.

This soil has medium potential for crops. Erosion is the
main limitation. Terracing and contour farming are
needed to reduce soil loss. Crop residues and cover
crops are beneficial in maintaining the level of organic
matter.

The potential for rangeland is medium. Management
needs include proper stocking and controlled grazing.

Potential for recreational development is high. Slopes
are a limitation when using this soil as a playground.
Potential for wildlife is high. Grain and seed crops are
easily established as food for wildlife. A wide variety of
trees and grasses are suited to this soil.

This soil is in capability subclass IVe; Sandy Loam
range site.

37—Gasil-Urban land complex, 1 to 4 percent
slopes. This complex is made up of gently sloping soils
and urban land on convex ridges and side slopes. Soil
areas have a smooth surface and range from 10 to
about 250 acres.

Gasil soils make up 40 to 80 percent of this complex,
Urban land 20 to 40 percent, and other soils make up
less than 25 percent. The components of this complex
are so intricately mixed that separation is not practical at
the scale mapped.

Typically, the Gasil soil has a neutral, brown fine sandy
loam surface layer about 7 inches thick. From 7 to 16
inches is neutral, brown sandy clay loam. From 16 to 47
inches is medium acid, yellowish brown sandy clay loam.
From 47 to 64 inches is slightly acid, strong brown,
brown, and red clay loam.

Gasil soils are well drained. Runoff is slow, and per-
meability is moderate. Available water capacity is high.

Urban land is covered by individual dwellings and ad-
joining streets, sidewalks, and driveways along with
neighborhood businesses and their paved parking lots.
Some areas have ‘been cut and filled or otherwise al-
tered so that classification of the soil is not practical.

Included with this complex in mapping are small areas
of Callisburg and Konsil soils.
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Potential for recreational use is high. Slope is a limita-
tion if the complex is used for playgrounds.

This complex is not placed in a capability subclass or
range site.

38—Gasil and Konsil solls, 1 to 5 percent slopes.
This map unit consists of deep, gently sloping soils that
have had the surface layer removed for resource materi-
al. Soil areas are square or subrounded and average
about 15 acres.

Some mapped areas of this unit are dominantly Gasil
soils, other areas are dominantly Konsil soils, and some
areas are both Gasil and Konsil soils. The surface layer
and, in some areas, the upper part of the subsoil have
been removed for resource material. A very thin loamy or
sandy overwash is in some areas. These soils are not
uniform in extent and do not occur in a regular pattern.

Typically, Gasil soils have a medium acid, yellowish
brown sandy clay loam surface layer about 10 inches
thick. From 10 to 45 inches is medium acid, yellowish
brown sandy clay loam with strong brown motties. From
45 to 60 inches is medium acid, yellowish brown, brown,
red, and light brownish gray clay.

Konsil soils typically have a slightly acid, yellowish red
sandy clay loam surface layer about 9 inches thick. From
9 to 47 inches is medium acid, reddish yellow sandy clay
loam with red mottles in the lower part. From 47 to 60
inches is medium acid, reddish yellow, strong brown, and
red sandy clay loam.

These soils are well drained, but most areas receive
runoff water from the higher surrounding undisturbed
soils. Permeability is moderate, and available water ca-
pacity is high. The hazard of erosion is severe. Vegeta-
tion is sparse in most areas. Fertilizer and organic matter
need to be added when these soils are vegetated.

Included in mapping are areas of Silstid soils from
which the surface layer has been removed. These are
mainly on the higher parts of the landscape. Included
soils make up less than about 20 percent of any mapped
area.

Most of this map unit is not being used. Some areas
have sparse stands of annual weeds and grasses.

The potential for pasture is medium. Revegetation is
needed, and extra fertilizer is essential to maintain good
stands of grass.

The potential for crops and range is low. The areas
used as rangeland require reseeding. High residue crops
and extra fertilizing of the soil surface are needed for
crop production. Crops in the lower areas can be dam-
aged by standing water after rains.

Potential for recreational development is medium. Es-
tablishing vegetation is difficult and requires extra fertiliz-
er and frequent watering.

This map unit is in capability subclass IVe; Sandy
Loam range site.
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39—Gowen clay loam, occasionally flooded. This
deep, nearly level soil is on flood plains of major
streams. Soil areas are long and narrow and range from
12 to 100 acres.

Typically, the surface layer is about 5 inches of neu-
tral, dark grayish brown clay loam. From 5 to 23 inches
is neutral, very dark grayish brown clay loam with a few
streaks of very pale brown sand. From 23 to 45 inches is
neutral, brown clay loam with brownish yellow mottles.
From 45 to 65 inches is moderately alkaline, brown clay
loam with a few dark brown [oam strata.

This soil is well drained. Runoff is slow. Permeability «is
moderate. Available water capacity is high. The soil is
subject to flooding about once each 5 to 10 years for
periods of generally less than 2 days. Response to fertil-
izer is good and the soil is productive. The root zone is
deep and easily penetrated by plant roots. ,

Included in mapping are small areas of Bunyan and
Frio soils. Bunyan soils are in the slightly higher positions
on the flood plain. Frio soils are in the low positions
along side streams. Some included soils are similar to
the Gowen soil but have a thin sandy surface layer.
Included soils make up less than about 20 percent of
any mapped area.

This Gowen soil is used mainly for pasture and mead-
ows. The potential for pasture is high. This soil is well
suited to bermudagrass.

The potential for crops is high. Crop residues left on
the soil surface help maintain soil tilth. Surface drainage
is beneficial in some of the low lying areas.

Potential for rangeland is high. Management needs
include deferred grazing and proper stocking.

The potential is medium for most recreational develop-
ment because of the flood hazard. The potential for
camp areas is low.

Potential is high for wildlife habitat. This soil is well
suited to grain and food crops. Native trees in undis-
turbed areas are attractive and provide cover for wildlife.

This soil is in capability subclass llw; Loamy Bottom-
land range site.

40—Gowen clay loam, frequently flooded. This
deep, nearly level soil is on flood plains of major
streams. Slopes range from 0 to 1 percent. Soil areas
are mainly long and narrow, and range from 10 to about
100 acres. This soil is flooded one to three times in most
years for a period of 1 to 2 days.

Typically, the surface layer is mildly alkaline, dark gray-
ish brown clay loam about 37 inches thick. From 37 to
43 inches is mildly alkaline, dark grayish brown clay
loam. From 43 to 60 inches is moderately alkaline, gray-
ish brown clay loam.

This soil is well drained. Runoff is slow and permeabil-
ity is moderate. Available water capacity is high. Flooding
is a major hazard. Floods occur mainly in spring. Re-
sponse to fertilizer is good.

SOIL SURVEY

Included in mapping are small areas of Bunyan soils.
Bunyan soils are in the slightly higher positions on the
flood plain. Some soils similar to the Gowen soil that
have a stratified sandy and loamy surface layer are in-
cluded. Inclusions make up less than about 25 percent
of any mapped area.

This Gowen soil is used mainly for pasture, and the
potential for forage is high. Some uncleared areas are
used for wildlife. The potential is medium for most kinds
of wildlife habitat.

Potential for rangeland is high. Controlled grazing is
the main management need.

Potential for crop and recreational development is low
because of the hazard of flooding.

This soil is in capability subclass Vw; Loamy Bottom-
land range site.

41—Heiden clay, 1 to 3 percent slopes. This deep,
gently sloping soil is on uplands. Soil areas are mainly
subrounded and range from 12 to about 100 acres. In
undisturbed areas, the surface is characterized by mi-
croknolls and microdepressions. The microknolls are 3 to
10 inches higher than microdepressions and their cen-
ters are 10 to 20 feet apart.

Typically, this soil, in the center of the microdepres-
sion, has a surface layer of moderately alkaline, dark
grayish brown clay about 17 inches thick. From 17 to 48
inches is moderately alkaline, grayish brown clay. From
48 1o 66 inches is moderately alkaline, light olive brown
clay with olive yellow motties. From 66 to 80 inches is
moderately alkaline, mottled olive yellow, gray, and
brownish yellow silty clay.

This soil is well drained. Runoff is rapid. Permeability is
very slow. Available water capacity is high. The hazard
of erosion is moderate. This soil is difficult to work during
extremes in the moisture content. Continuous tillage at
the same depth and tillage when the soil is wet cause a
plowpan to develop, which slows movement of roots, air,
and water,

Included in mapping are small areas of Houston Black
soils. These soils are mainly in the lower, less sloping
areas. Inclusions make up less than about 20 percent of
any one mapped area.

This Heiden soil is used for crops, pasture, and range
and has a high potential for these uses. Cropland areas
need terraces, and farming should be done on the con-
tour to reduce the hazard of erosion. Cover crops are
beneficial in maintaining soil tilth. Crop residues left on
the soil surface help maintain the level of organic matter.

The potential for recreational development is low. The
clayey texture and very slow permeability of the soil are
the main limitations. Areas used for recreation need a
good grass cover and loamy fill material to overcome the
z!a’);ey texture. Potential for openland wildlife habitat is

igh.

This soil is in capability subclass lle; Blackland range
site.
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42—Heiden clay, 3 to 5 percent slopes. This deep,
gently sloping soil is on convex ridgetops and the sides
of ridges. Soil areas are longer than they are wide and
range from 10 to about 80 acres. In undisturbed areas
the surface is characterized by microrelief consisting of
microknolls 3 to 8 inches higher than adjoining micro-
depressions. Distance from the center of the microknoll
to center of the microdepression is 10 to 18 feet.

Typically, the soil in the center of a microknoll has a
surface layer of moderately alkaline, very dark grayish
brown clay about 7 inches thick. From 7 to 42 inches is
moderately alkaline, grayish brown clay. From 42 to 64
inches is moderately alkaline, light yellowish brown clay.
From 64 to 80 inches is yellow and gray shaly clay.

This soil is well drained. Permeability is very slow.
Available water capacity is high. Runoff is rapid, resulting
in a severe hazard of erosion. The soil is difficult to work
during extremes in the moisture content. When the soil is
wet, tillage causes a plowpan to develop that slows the
movement of roots, air, and water.

Included with this soil in mapping are small areas -of
Vertel soils on ridgetops and Houston Black soils on foot
slopes. Inclusions make up less than 20 percent of any
one mapped area.

This soil is used mainly as pasture and rangeland. The
potential for these uses is high. Management needs for
rangeland include proper stocking and controlled graz-
ing. Brush management for mesquite trees is needed in
some areas.

The potential for crops is medium, and a few fields are
planted to small grain and grain sorghum. Terracing and
contour farming slow runoff and reduce erosion. Crop
residues left on the soil surface reduce erosion and
improve soil tilth. Cover crops are beneficial in reducing
erosion and improving soil tilth.

The potential for recreational development is low. The
very slow permeability and clayey texture are the main
limitations. Areas used for recreation can be filled with
loamy material, and a good grass cover should be main-
tained.

This soil is in capability subclass Ille; Blackland range
site.

43—Houston Black clay, 0 to 1 percent slopes. This
deep, nearly level soil is in broad, smooth upland areas.
Soil areas are rounded and range from 10 to about 150
acres. In undisturbed areas the surface is characterized
by microdepressions and microknolls. The microknolls
are 3 to 12 inches higher than the microdepressions and
their centers are 16 to 22 feet apart.

Typically, the soil in the center of the microdepression
has a surface layer of moderately alkaline, very dark
gray clay about 31 inches thick. From 31 to 56 inches is
moderately alkaline, dark grayish brown clay. From 56 to
80 inches is moderately alkaline, mottled brownish
yellow, pale brown, and light yellowish brown siity clay.
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This soil is moderately well drained. Runoff is slow,
and permeability is very slow. Available water capacity is
high. The soil is difficult to work during extremes in the
moisture content. Plowpans are easily formed if the soil
is tilled when it is wet. These broad, smooth soil areas
lend themselves to wide-scale farming operations.

Included in mapping are small areas of Branyon and
Burleson soils. The Branyon soils are on the slightly
lower parts of the landscape. The Burleson soils are
within the areas of the Houston Black soils. Included
soils make up less than about 20 percent of any mapped
area.

This Houston Black soil is used mainly for row crops
and small grain. The potential for crops is high. Crop
residues left on the soil surface help maintain soil tilth
and the level of organic matter. Cover crops in rotation
are beneficial. Surface drainage may be needed in some
areas.

This soil has high potential for pasture, and some
formerly cultivated areas have been planted to common

- or improved bermudagrass.

The potential for rangeland is high. Management
needs include range seeding in most native grass areas.
Proper stocking and controlled grazing are also needed.

Potential for recreational development is low. The
clayey texture and very slow permeability of the soil are
the major limitations. Recreational areas need a good
grass cover. Loamy fill material is helpful.

This soil is in capability subclass llw; Blackland range
site.

44—Houston Black clay, 1 to 3 percent slopes. This
deep, gently sloping soil is in broad, smooth upland
areas. Soil areas are mainly longer than they are wide
and range from 10 to about 150 acres. In undisturbed
areas the surface is characterized by microknolis and
microdepressions that are oriented up and down the
slope. The microknolls are 3 to 12 inches higher than
the microdepressions and their centers are 14 to 20 feet
apart.

Typically, this soil in the center of a microdepression
has a surface layer of moderately alkaline, very dark
gray clay about 33 inches thick. From 33 to 65 inches is
moderately alkaline, dark grayish brown clay.

This soil is moderately well drained. Runoff is medium.
Permeability is very slow. Available water capacity is
high. The hazard of erosion is moderate. The soil is
difficult to work when it is wet or extremely dry. Plow-
pans are easily formed if the soil is worked when wet.
This soil is farmed with the surrounding large areas of
arable soils that lend themselves to broad scale farming.

Included in mapping are areas of Burleson and Heiden
soils. The Burleson soils are in the lower positions on
the landscape. Heiden soils are on slight, convex ridges.
Included soils make up less than about 25 percent of
any mapped area.
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This Houston Black soil is used for crops and pasture.
The potential for crops is high. Crop residues left on the
soil surface help maintain the level of organic matter and
soil tilth. Terracing and contour farming are needed to
reduce runoff and control soil erosion.

Potential for pasture is high. Some formerly cultivated
fields have been planted to common or improved bermu-
dagrass.

Potential for rangeland is high. Most native grass
areas need reseeding with better quality grasses. Proper
stocking and controlled grazing are needed.

The potential for recreational use is low. Very slow
permeability and clayey texture are the main limitations.

This soil is in capability subclass lle; Blackland range
site.

45—Justin fine sandy loam, 0 to 1 percent slopes.
This deep, nearly level soil is in valley fill areas. Soil
areas are subrounded and range from 7 to about 140
acres.

Typically, the surface layer is slightly acid, dark brown
fine sandy loam about 14 inches thick. From 14 to 35
inches is slightly acid, brown clay loam with yellowish
brown mottles. From 35 to 51 inches is neutral, yellowish
brown sandy clay loam with reddish brown mottles. From
51 to 64 inches is moderately alkaline, yellowish brown,
strong brown, and gray sandy clay loam.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderately slow. Available water capacity is
high. The soil is suited to a wide variety of plants. Re-
sponse to fertilizer is good, and the loamy surface layer
is easily worked.

Included in mapping of this soil are small areas of
Gasil and Navo soils. Gasil soils are in gently sioping
areas. The Navo soils are on the slightly lower parts of
the landscape. [ncluded soils make up less than about
20 percent of any mapped area.

This Justin soil is used for crops, pasture, and urban
development. The soil has high potential for crops, and it
is capable of high production of row crops. Some areas
are planted to peanuts and truck crops. Good manage-
ment includes leaving crop residues on the soil surface
to maintain soil tilth and the level of organic matter.
Cover crops are also beneficial.

Potential for pasture is high. This soil is suited to
common and improved bermudagrass. Kleingrass is
planted in some areas.

This soil has high potential for rangeland. Management
needs include proper stocking and controlled grazing.
Potential for openland wildlife is high.

Potential for recreational development is high. Moder-
ately slow permeability is a limitation for camp areas and
playgrounds. Drainage may be needed in these areas.

This soil is in capability class I; Sandy Loam range
site.

SOIL SURVEY

46—Justin fine sandy loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on plane to convex foot
slopes. Soil areas are mainly subrounded and range from
10 to about 100 acres.

Typically, the surface layer is slightly acid, brown fine
sandy loam about 12 inches thick. From 12 to 17 inches
is slightly acid, brown sandy clay loam with red mottles.
From 17 to 33 inches is neutral, reddish yellow clay loam’
with red mottles. From 33 to 80 inches is mildly alkaline,
brownish yellow clay loam with yellowish red mottles.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow. Available water capacity is high.
The hazard of erosion is moderate. Response to fertilizer
is good, and the soil is easily worked. Roots can easily
penetrate the lower layers, and a wide variety of plants
are suited to this soil.

Included in mapping are small areas of Callisburg,
Gasil, and Navo soils. Callisburg and Navo soils are in
the lower positions on the landscape. Gasil soils are on
convex ridges and slopes near the outer edges of areas
of Justin soil. Included soils make up about 20 percent
of any mapped area.

This Justin soil is used mainly for pasture. The poten-
tial for pasture is high. Among the grasses suited to this
soil are common bermudagrass, improved bermuda-
grass, and kleingrass.

The potential for crops is high, and a few fields are
planted to row crops and small grain. Peanuts are grown
in some areas. Crop residues left on the soil surface
help maintain the level of organic matter. Terracing and
contour farming are needed to control erosion. Cover
crops are beneficial.

Potential for rangeland is high. Management needs
include proper stocking and controlled grazing.

Potential for recreational development is high. Moder-
ately slow permeability is the main limitation for camp
areas and playgrounds. The potential for openland wild-
life habitat is high.

This soil is in capability subclass lle; Sandy Loam
range site.

47—Justin fine sandy loam, 3 to 5 percent slopes.
This deep, gently sloping soil is on convex narrow bands
on the lower part of foot slopes of ridges. Soil areas are
longer than they are wide and range from 7 to about 40
acres.

Typically, the surface layer is about 10 inches of slight-
ly acid, dark brown fine sandy loam. From 10 to 15
inches is slightly acid, brown sandy clay loam. From 15
to 20 inches is neutral, brown clay loam. The next layer,
extending from 20 to 55 inches, is neutral, mottled yel-
lowish red and strong brown clay loam. From 55 to 80
inches is mildly alkaline, mottled yellowish red and red-
dish brown clay loam.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow. Available water capacity is high.
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The hazard of erosion is moderate. Response to fertilizer
is good, and the soil is easily worked.

Included in mapping are small areas of Navo soils.
Navo soils are on the higher convex slopes along the
upper edges of the Justin soils. Some soils similar to the
Justin soils are included that have a thinner surface
layer.

This Justin soil is used as pasture and rangeland. The

potential for pasture is high, and potential for rangeland’

is high. Management needs for rangeland include proper
stocking and deferred grazing.

The potential for crops is medium. Terraces and con-
tour farming are needed to control erosion. Crop resi-
dues and cover crops are needed to slow runoff and
help maintain soil tiith and the level of organic matter.

This soil has high potential for recreational develop-
ment. Moderately slow permeability is a limitation when
this soil is used for camp areas and playgrounds. Poten-
tial for openland wildlife habitat is high.

This soil is in capability subclass llle; Sandy Loam
range site.

48—Justin-Urban land complex, 0 to 3 percent
slopes. This complex is made up of nearly level and
gently sloping soils in valley fill areas. Soil areas are
longer than they are wide and range from about 12 to
150 acres.

Justin soils make up 40 to 60 percent of the unit,
Urban land 20 to 40 percent, and other soils make up
less than 30 percent. The components of this complex
are so intricately mixed that separation is not practical at
the scale mapped.

The Justin soil has a surface layer of slightly acid, dark
brown fine sandy loam about 12 inches thick. From 12 to
17 inches is slightly acid, reddish brown and red sandy
clay loam. From 17 to 64 inches is neutral, yellowish
brown clay loam with red mottles.

Justin soils are well drained. Permeability is moderate-
ly slow. Surface runoff is medium. Available water capac-
ity is high. Low areas receive runoff water during periods
of high rainfall. In areas that are more sloping there is a
moderate hazard of erosion. The soil has a wide variety
of plants and grasses suitable for landscaping. The soil
is easily worked, and plant response is good.

Urban land is covered by individual dwellings, neigh-
borhood businesses, sidewalks, driveways, and streets.
Some areas have been filled or otherwise altered so that
classification of the original soil material is not practical.
In most areas the original loamy surface layer was re-
moved when streets were constructed, and the soil ma-
terial was spread over the adjoining area.

Included in mapping are mainly areas of Callisburg and
Gasil soils.

The potential for recreational areas is high. Moderately
slow permeability limits some playground and camp
uses.
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This complex is not placed in a capability subclass or
range site.

49—Kaufman clay, frequently flooded. This deep,
nearly level soil is on the lower parts of the landscape
and in the outer edges of the flood plains of major
streams draining from clayey areas. Soil areas are long
and narrow and range from about 22 to 200 acres. The
soil is subject to flooding one or more times each year
for a period of up to 5 days duration.

Typically, the surface layer is about 5 inches of mildly
alkaline, dark gray clay. From 5 to 34 inches is mildly
alkaline, dark gray clay with very dark grayish brown
mottles. From 34 to 57 inches is moderately alkaline,
gray clay with vertical streaks of brown and black. From
57 to 64 inches is moderately alkaline, dark grayish
brown clay.

This soil is somewhat poorly drained. Runoff is slow,
and permeability is very slow. Available water capacity is
high. The soil is difficult to work. Plant roots have difficul-
ty penetrating the dense clay subsoil. Wetness inhibits
plant growth during wet seasons.

Included in mapping of this soil are small areas of
Gowen and Ovan soils. Gowen soils are on the higher
landscape positions along the drains and side channels.
Ovan soils are on slight benches above Kaufman soils.
These included soils make up less than about 30 per-
cent of any mapped area.

This soil is used for pasture and wildlife. Potential is
high for pasture. The soil is suited to common and im-
proved bermudagrass, and some areas are planted to
fescue grass. Grazing should be restricted to dry sea-
sons.

Potential for crops is low because of the hazard of
flooding during the growing season.

Potential for rangeland is high. Management needs
include proper stocking and controlled grazing. Grazing
should be restricted to dry seasons.

This soil has low potential for recreational use. Very
slow permeability and clayey texture are the main limita-
tions for recreational use.

The potential for wildlife habitat is medium. Shallow
water areas can be established to encourage wetland
wildlife.

This soil is in capability subclass Vw; Clayey Bottom-
land range site.

50—Konsil fine sandy loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on convex ridges and
side slopes. Soil areas are subrounded and range from 6
to about 150 acres.

Typically, the surface layer is neutral, brown fine sandy
loam about 12 inches thick. From 12 to 21 inches is
slightly acid, yellowish red sandy clay loam. From 21 to
32 inches is slightly acid, reddish yellow sandy clay
loam. From 32 to 66 inches is medium acid, reddish
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yellow sandy clay loam with red and reddish yellow mot-
tles.

This soil is well drained. Runoff is slow. Permeability is
moderate. Available water capacity is high. Erosion is a
moderate hazard. The root zone is deep and easily pen-
etrated. Response to fertilizer is good and the soil is
easily worked. Plants are easily established on this soil.

Included in mapping are small areas of Birome, Gasil,
and Silawa soils. Birome soils are on the slightly higher
ridges. Gasil soils mainly are on the lower parts of the
landscape. Silawa soils are on the tops of ridges within
areas of the Konsil soils. Included soils make up less
than about 25 percent of any mapped area.

This soil is used mainly for pasture, and it has high
potential for pasture.

The potential is high for crops, and a few fields are
planted to grain sorghum and peanuts. Terracing and
contour farming are needed on this soil to reduce ero-
sion. Crop residues left on the soil surface reduce ero-
sion and help maintain the level of organic matter.

Potential for rangeland is medium. Management needs
include proper stocking and controlled grazing.

Potential for recreational development is high. Good
stands of grass are needed and are easily established.
Potential for wildlife use is high.

This soil is in capability subclass lle; Sandy Loam
range site.

51—Konsil fine sandy loam, 3 to 8 percent slopes.
This deep, gently sloping to sloping soil is on convex
ridges and sides of ridges. Soil areas have a smooth
surface, are mainly longer than they are wide, and range
from about 8 to 90 acres.

Typically, the surface layer is neutral, brown fine sandy
loam about 12 inches thick. From 12 to 23 inches is
neutral, yellowish red sandy clay loam. From 23 to 37
inches is medium acid, red sandy clay loam. From 37 to
52 inches is medium acid, strong brown sandy clay loam
with yellowish brown mottles. From 52 to 64 inches is
slightly acid, yellowish brown sandy clay loam with
strong brown mottles.

This soil is well drained. Runoff is slow. Permeability is
moderate. Available water capacity is high. The hazard
of erosion is moderate. Response to fertilizer is good
and the soil is easily worked. The rooting zone is deep
and easily penetrated by plant roots.

Included in mapping are small areas of Birome and
Gasil soils. Birome soils are on the higher convex ridges
underlain by sandstone. Gasil soils are on the lower
parts of the landscape within areas of the Konsil soils.
Sandy Silawa soils are included in some areas. Included
soils make up less than about 20 percent of any mapped
area.

This soil is used mainly for pasture, and its potential
for pasture is medium. Common and improved bermuda-
grass are the main grasses grown on this soil.
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Potential is medium for crops on this soil. Terraces
and contour farming are necessary to reduce erosion.
Crop residues left on the soil surface conserve moisture
and improve productivity.

Potential for rangeland is medium. Management needs
include proper stocking and controlled grazing.

Potential for most recreational use is high. The poten-
tial for playgrounds is medium because of the soil slope.
The potential is high for most types of wildlife. Potential
is low for wetland wildlife because wet areas are difficult
to establish on this soil.

This soil is in capability subclass IVe; Sandy Loam
range site.

52—Lewisville clay loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on plane to convex high
terraces of major streams. Soil areas are mainly sub-
rounded and range from 10 to 35 acres.

Typically, the surface layer is moderately alkaline,
brown clay loam about 6 inches thick. Between the
depths of 6 and 17 inches is moderately alkaline, dark
grayish brown clay loam. From 17 to 38 inches is moder-
ately alkaline, grayish brown silty clay. From 38 to 64
inches is moderately alkaline, brownish yellow silty clay.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate. Available water capacity is high. The
hazard of erosion is moderate. Chlorosis occurs in some
plants grown on this soil. Areas underlain by sand and
gravel are strip mined. ‘

Included in mapping are small areas of Altoga and
Heiden soils. The Altoga soils are in the more sloping
areas. The Heiden soils are above the Lewisville soils on
the landscape. Included soils make up less than 20 per-
cent of any mapped area.

This soil is used mainly for pasture and crops, and
potential for these uses is high. Crop residues are left on
the soil surface to maintain productivity. Terraces and
contour farming reduce erosion.

Rangeland potential is high. Management needs in-
clude proper stocking and controlled grazing.

The potential for recreational development of this soil
is medium because the surface layer is clayey. Areas
used for recreation can be filled with loamy material and
a good stand of grass can be established to help over-
come this limitation. Potential for most kinds of wildlife
habitat is medium.

This soil is in capability subclass lle; Clay Loam range
site.

53—Lewisville clay loam, 3 to 5 percent siopes.
This deep, gently sloping soil is on convex high terraces
of major streams. Soil areas are mainly longer than they
are wide and range from about 7 to 30 acres.

Typically, the surface layer is moderately alkaline, dark
grayish brown clay loam about 15 inches thick. From 15
to 37 inches is moderately alkaline, grayish brown silty
clay. From 37 to 56 inches is moderately alkaline, light
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olive brown silty clay. From 56 to 74 inches is moderate-
ly alkaline, light yellowish brown silty clay.

This soil is well drained. Permeability is moderate.
Available water capacity is high. Surface runoff is
medium, and the hazard of erosion is severe. Chlorosis
occurs in some plants grown on this soil. Areas underlain
by sand and gravel are strip mined.

Included in mapping are small areas of Altoga and
Ferris soils. The Altoga soils are in slightly eroded areas
and on the higher parts of the landscape. The Ferris
soils are in areas above the Lewisville soils. Included
soils make up less than about 20 percent of any mapped
area.

This soil is used mainly for pasture. Common and
improved bermudagrass are the main grasses grown on
this soil. Potential for pasture is high.

The potential is high for crops. Erosion is the main
limitation. Terraces and contour farming are needed to
reduce the hazard of erosion. Crop residues left on the
soil surface reduce runoff and help maintain the level of
organic matter. Close-spaced high residue crops are
beneficial.

Potential is high for rangeland. Management needs
include proper stocking and controlied grazing.

Potential for recreational development is medium be-
cause of the clay loam surface layer. Areas used for
recreation can be filled with sandy material and main-
tained in a good grass cover to help overcome this
limitation. Potential for most wildlife habitat is medium.

This soil is in capability subclass llle; Clay Loam range
site.

54—Lindale clay loam, 1 to 3 percent slopes. This
deep, gently sloping soil is on convex ridges. Soil areas
have a smooth surface and are subrounded. They range
from about 8 to 70 acres.

Typically, the surface layer is slightly acid, brown clay
loam about 6 inches thick. From 6 to 16 inches is mildly
alkaline, reddish brown clay. From 16 to 25 inches is
moderately alkaline, brown clay. From 25 to 32 inches is
moderately alkaline, brown clay with strong brown mot-
tles. From 32 to 43 inches is moderately alkaline, light
brown very gravelly clay that is about 60 percent lime-
stone gravel and cobbles. From 43 to 65 inches is mod-
erately alkaline, reddish yellow gravelly clay that is about
20 percent limestone gravel and cobbles.

This soil is well drained. Runoff is medium. Permeabil-
ity is slow. Available water capacity is medium. The
hazard of erosion is moderate. Rooting depth is some-
what limited by the gravelly lower layers.

Included in mapping are small areas of Mingo and
Ponder soils. The Mingo soils are on the slightly lower
parts of the landscape. Ponder soils are in broad valley
fill areas. Included soils make up less than about 15
percent of any mapped area.

This Lindale soil is used for pasture, crops, and range-
land. Potential for pasture is medium.
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Potential for crops is medium. Crop residues left on
the soil surface conserve moisture. Terracing and con-
tour farming are needed to help control erosion.

Potential is high for rangeland. Management needs
include proper stocking and controfled grazing. Brush
management is needed in some areas.

Potential for recreational use is medium. Slow perme-
ability and clay loam texture are the main limitations.

This soil is in capability subclass llle; Deep Redland
range site.

55—Lindale-Urban land complex, 1 to 5 percent
slopes. This gently sloping complex is on convex ridges.
Soil areas have a smooth surface and are subrounded.
They range from about 15 to 100 acres.

Lindale soils make up 40 to 60 percent of the unit,
Urban land 20 to 30 percent, and included soils less
than 35 percent. The components of this complex are so
intermixed that separation is not practical at the scale
mapped.

The Lindale part of this complex has a slightly acid,
brown clay loam surface layer about 6 inches thick.
From 6 to 16 inches is mildly alkaline, reddish brown
clay. From 16 to 25 inches is moderately alkaline, brown
clay. From 25 to 32 inches is moderately alkaline, brown
clay with strong brown mottles. Between 32 and 43
inches is moderately alkaline, light brown very gravelly
clay that is about 60 percent limestone gravel and cob-
bles. From 43 to 65 inches is moderately alkaline, red-
dish yellow gravelly clay that is about 20 percent lime-
stone gravel and cobbles.

Lindale soils are well drained. Runoff is medium. Per-
meability is slow. Available water capacity is medium.
The hazard of erosion is moderate. Rooting depth is
somewhat limited by the gravelly lower layers. The soil
surface is hard and crusty when dry.

Urban land is covered by individual dwellings and ad-
joining streets, driveways, sidewalks, and patios. Small
neighborhood businesses are also present. Some areas
have been disturbed or altered so that classification of
the soil material is not practical.

Included with this complex in mapping are mainly
areas of Bolar and Speck soils.

This complex is not placed in a capability subclass or
range site.

56—Medlin-Sanger clays, 5 to 15 percent slopes.
These sloping to moderately steep soils are on sides of
ridges. Soil areas are mainly longer than they are wide
and range from 10 to 150 acres. Untilled areas are
characterized by microknolls 3 to 8 inches higher than
microdepressions. The microknolls extend up and down
the slope and are 6 to 20 feet wide.

About 60 percent of this complex is Medlin soils, about
30 percent is Sanger soils, and about 10 percent other
soils. The soils occur in patterns too intricate to be
delineated at the scale mapped. Medlin soils are mainly
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on the higher parts of the landscape and on microknolis.
Sanger soils are on the lower parts of the landscape and
in microdepressions.

Medlin soils are moderately alkaline. The surface layer
typically is grayish -brown clay about 30 inches thick.
Between the depths of 30 and 49 inches is grayish
brown silty clay with yellowish brown mottles. From 49 to
70 inches is grayish brown marly silty clay with yellowish
brown and gray mottles.

Sanger soils are moderately alkaline. They typically
have a surface layer of dark grayish brown clay about 19
inches thick. From 19 to 38 inches is grayish brown clay.
From 38 to 55 inches is light olive brown clay. From 55
to 80 inches is light yellowish brown clay with yellowish
brown and gray mottles.

The soils in this complex are well drained. Permeability
is very slow. Available water capacity is high. Runoff is
rapid, and the hazard of erosion is severe. The soil is
difficult to work during extremes in the moisture content.

Included in mapping are small areas of Frio and Slidell
soils along narrow flood plains and valley fills.

This complex is used as rangeland, and the production
potential is high. Management needs include proper
stocking and controlled grazing.

This complex is unsuitable for crops because of slope
and erodibility. Potential for pasture is low.

Potential for recreational development is low because
of slope and clayey texture.

This complex is in capability subclass Vle; Blackland
range site.

57—Mediin-Sanger stony clays, 5 to 12 percent
slopes. These sloping to strongly sloping soils are on
convex side slopes with limestone rock strata at each 10
to 20 feet of change in elevation. Soil areas are longer
than they are wide and range from 8 to about 200 acres.
The surface is characterized by microknolls 3 to 10
inches higher than microdepressions. Microknolls are 5
to 20 feet wide.

About 45 percent of this complex is made up of stony
Medlin soils, about 25 percent is stony Sanger soils, and
30 percent is other soils and rock outcrop. These soils
are so intricately mixed that separation is not practical at
the scale mapped.

Medlin soils are moderately alkaline. The surface layer
is typically about 4 inches of very dark grayish brown
stony clay. Between 4 and 26 inches is light olive brown
silty clay. From 26 to 60 inches is olive yellow silty clay.

Sanger soils are moderately alkaline. The surface layer
is typically about 11 inches of very dark grayish brown
stony clay. From 11 to 23 inches is brown clay. From 23
to 60 inches is light yellowish brown silty clay.

The soils are well drained. Permeability is very slow.
Available water capacity is high. Runoff is rapid, and the
hazard of erosion is severe. Stones in and on the soil
interfere with tillage. Some rocks have been worked into
vertical positions by the shrinking and swelling of the soil

SOIL SURVEY

and protrude 6 inches to 3 feet above the surface (fig.
8).
)Included with this complex in mapping are small inter-
mixed areas of Bolar and Somervell soils. These are on
benches near the rock outcrops.

These soils are used as rangeland, and production
potential is high. Proper stocking and controlled grazing
are among the management needs.

These soils are unsuitable for pasture and crops be-
cause they contain {arge stones and are erodible.

Potential for recreational development is low because
of the clayey surface layer and large stones.

This complex is in capability subclass Vls; Blackland
range site.

58—Mingo clay loam, 1 to 3 percent slopes. This
moderately deep, gently sloping soil is on convex, slight
ridges and side slopes between valley fills and high lime-
stone ridges. Soil areas are subrounded and range from
about 12 to 130 acres.

Typically, the surface layer is mildly alkaline, brown
clay loam about 11 inches thick. Between 11 and 20
inches is mildly alkaline, brown clay. From 20 to 29
inches is moderately alkaline, reddish brown clay. From
29 to 33 inches is fractured, platy limestone interbedded
with marly clay.

This soil is well drained. Runoff is medium. Permeabil-
ity is very slow. Available water capacity is low. The
limited rooting depth and low available water reduce
productivity. The soil is difficult to work during extremes
in the moisture content.

Included in mapping are small areas of Lindale,
Ponder, and Sanger soils. Lindale soils are on outer
edges of the mapped areas. The Ponder and Sanger
soils are on the lower parts of the landscapes in valley
fill areas. Included soils make up less than about 20
percent of any mapped area.

This Mingo soil is used mainly for crops and range-
land. Some cultivated areas are planted to improved
pasture. Potential for pasture is medium.

Potential for crops is medium. The best suited crops
are those grown during winter months when moisture is
best. Residues from crops left on the soil surface help
improve soil tilth and conserve moisture.

Rangeland potential is medium. Management needs
include proper stocking and controlled grazing. Water for
livestock can best be located on the deeper soils.

Potential for recreation is medium because of very
slow permeability and the clay loam surface layer.

This soil is in capability subclass llle; Deep Redland
range site.

59—Navo clay loam, 0 to 1 percent slopes. This
deep, nearly level soil is in valley fill and terrace areas.
Soil areas have a smooth surface and are subrounded.
They range from about 7 to 140 acres.
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Figure 8. —Medlin-Sanger stony clays, 5 to 12 percent slopes, showing rock outcrops.

Typically, the surface layer is slightly acid, dark brown
clay loam about 8 inches thick. Between 8 and 24 inches
is slightly acid, yellowish red clay with reddish brown
mottles. From 24 to 48 inches is neutral, reddish brown,
brown, gray, and yellowish brown clay. From 48 to 70
inches is moderately alkaline, yellowish brown clay with
gray and olive mottles.

This soil is well drained. Runoff is medium, and perme-
ability is very slow. Available water capacity is high. This
soil receives extra runoff water from nearby soils be-
cause of its low position on the landscape. The soil is
deep, and roots penetrate into the lower layers. The soil
is difficult to work during dry periods.

Included in mapping are small areas of Callisburg,
Justin, and Wilson soils. The Callisburg and Justin soils
are on the slightly higher parts of the landscape. Wilson
soils are on the lower parts of the landscape. Included
soils make up less than about 15 percent of any mapped
area.

This Navo soil is used mainly for crops and pasture. lts
potential for pasture is high. Potential for crops is

medium. Crop residues left on the soil surface conserve
moisture and improve tilth.

Potential for rangeland is medium. Proper stocking and
controlled grazing are needed to maintain a good stand
of native plants.

Potential for recreational development is low because
the soil has clay loam texture and very slow permeability.
Areas used for recreation can be filled with loamy fill
material and a good grass cover to help overcome the
limitations.

This soil is in capability subclass Ills; Claypan Prairie
range site.

60—Navo clay loam, 1 to 3 percent slopes. This
deep, gently sloping soil is on sides along the drains and
low hills. Soil areas have a smooth surface and are
subrounded. They range from about 10 to 100 acres.

Typically, the surface layer is about 5 inches of slightly
acid, brown clay loam. Between 5 and 10 inches is
medium acid, yellowish red clay. From 10 to 22 inches is
medium acid, mottled weak red and reddish brown clay.
From 22 to 48 inches is moderately alkaline, light brown-
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ish gray clay with reddish brown mottles. From 48 to 72
inches is moderately alkaline, light yellowish brown clay
with strong brown and gray mottles. From 72 to 80
inches is moderately alkaline, yellow clay with gray mot-
tles.

This soil is well drained. Permeability is very slow.
Available water capacity is high. Runoff is medium, and
the hazard of erosion is high. The soil is difficult to work
when it is dry. The rooting zone is deep, and roots
penetrate into the lower layers.

Included in mapping are small areas of Crockett,
Justin, and Wilson soils. The Crockett and Justin soils
are on the slightly higher parts of the landscape. Wilson
soils are mainly on the lower parts of the landscape.
Included soils make up less than about 20 percent of
any mapped area.

This Navo soil is used mainly for pasture and crops.
Potential for pasture is high. Potential is medium for
crops. Terracing and contour farming are needed to
reduce erosion. Crop residues left on the soil surface
slow runoff and improve soil tilth.

Potential for rangeland is medium. Proper stocking and
controlled grazing are needed to maintain good stands
of grass.

Potential for recreational development is low because
the soil has very slow permeability and clay loam texture.
Use of loamy fill material and maintaining a good grass
cover help overcome these limitations.

This soil is in capability subclass llle; Claypan Prairie
range site.

61—Navo clay loam, 3 to 5 percent slopes. This
deep, gently sloping soil is on side slopes above the
drains. Soil areas are mainly longer than they are wide
and range from about 10 to 60 acres.

Typically, the surface layer is neutral, brown clay loam
about 10 inches thick. Between 10 and 23 inches is
medium acid, brown clay with red mottles. The layer
from 23 to 38 inches is mildly alkaline, brown clay. From
38 to 68 inches is moderately alkaline, brownish yellow
clay. From 68 to 80 inches is moderately alkaline, mot-
tled grayish brown, light olive brown, and gray shaly clay.

This soil is well drained. Permeability is very slow.
Available water capacity is high. Runoff is medium, and
the hazard of erosion is severe. The root zone is deep,
and roots penetrate into the lower layers.

Included in mapping are small areas of Callisburg and
Justin soils. These are mainly in less sloping areas
below the Navo soil. Some eroded areas are also includ-
ed. Included soils make up less than about 20 percent of
any one mapped area.

This Navo soil is used mainly as pasture and range-
land. Pasture potential is high. Rangeland production po-
tential is medium. Management needs for rangeland in-
clude proper stocking and controlled grazing.

Potential for crops is medium. Terracing and contour
farming are needed to slow runoff and reduce erosion.
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Crop residues left on the soil surface conserve moisture
and improve soil tilth,

Potential for recreational development is low because
the soil has very slow permeability and clay loam texture.
Using a good grass cover and loamy fill will help over-
come these limitations.

This soil is in capability subclass IVe; Claypan Prairie
range site.

62—Navo-Urban land complex, 0 to 3 percent
slopes. This nearly level to gently sloping complex is on
uplands. Areas have a smooth surface and are rounded.
They range from about 10 to 80 acres.

Navo soils make up 50 to 60 percent of this complex,
Urban land 20 to 30 percent, and included soils less
than about 35 percent. The components of this complex
are so intricately mixed that separation is not practical at
the scale mapped.

The Navo portion of this unit has a neutral, brown clay
loam surface layer about 5 inches thick. From 5 to 10
inches is medium acid, yellowish red clay. From 10 to 22
inches is medium acid, mottied red and reddish brown
clay. From 22 to 72 inches is moderately alkaline, mot-
tled brownish gray, reddish brown, and strong brown
clay.

Urban land is covered by mainly individual dwellings
and adjoining streets, driveways, and patios. Some areas
have been scraped and filled or otherwise altered so that
classification of the soil material is not practical.

Included with this complex in mapping are mainly
areas of Crockett and Ponder soils.

This complex is not placed in a capability subclass or
range site.

63—Ovan clay, occasionally flooded. This deep,
nearly level soil is on flood plains along major streams.
Slopes range from 0 to 1 percent. Soil areas are longer
than they are wide and ‘range from about 50 to 600
acres. The soil is subject to flooding for short periods,
about once each 5 to 10 years.

Typically, the surface layer of this soil is about 27
inches of moderately alkaline, grayish brown clay. Be-
tween 27 and 57 inches is moderately alkaline, grayish
brown clay and thin layers of sandy clay. From 57 to 64
inches is moderately alkaline, grayish brown clay.

This soil is moderately well drained. Surface runoff is
slow. Permeability is very slow. Available water capacity
is high. The soil is difficult to work when it is wet. Re-
sponse to fertilizer is good, and the soil is productive.

Included in mapping are small areas of Frio and Trinity
soils. Frio soils are on the slightly higher parts of the
landscape. Trinity soils are in the low, somewhat poorly
drained areas. Included soils make up less than about
15 percent of any mapped area.

This Ovan soil is used for pasture and crops, and the
potential for these uses is high. Crop residues left on the
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soil surface improve tilth. Surface drainage may be
needed in some areas.

Potential for rangeland is high. Management needs
include proper stocking, controlled grazing, and brush
management.

Potential for recreational use of this soil is low. Its
clayey texture and the hazard of flooding are the main
limitations.

This soil is in capability subclass lllw; Clayey Bottom-
land range site.

64—0van clay, frequently flooded. This deep, nearly
level soil is on flood plains of major streams. Slopes
range from O to 1-percent. Soil areas are longer than
they are wide and range from about 25 to 1,100 acres.
Floods occur one or more times in most years. Floodwa-
ters are mainly slow moving and shallow.

Typically, the surface layer of this soil is about 66
inches of moderately alkaline, grayish brown clay. From
66 to 80 inches is moderately alkaline, grayish brown
clay with brown mottles.

This soil is moderately well drained. Surface runoff is
slow. Permeability is very slow. Available water capacity
is high. Floods occur mainly in spring and in fall months
and limit the growth of some plants.

Included in mapping are small areas of Frio and Trinity
soils. Frio soils are slightly higher on the flood plain and
Trinity soils are slightly lower than the Ovan soil. Includ-
ed soils make up less than about 25 percent of any
mapped area.

This Ovan soil is used mainly for pasture. Common
bermudagrass and hybrid sudangrass are the main for-
ages. Potential for pasture is high.

Potential for crops is low because of flooding. Crops
are limited to those that mature quickly and grow during
summer months.

Potential for rangeland is high. Management needs
include proper stocking, controlled grazing, and brush
management. Weed control is required in most areas.
Wildlife habitat potential is medium.

Potential for recreational use of the soil is low because
of the hazard of flooding and clayey texture.

This soil is in capability subclass Vw; Clayey Bottom-
land range site.

65—Ponder loam, 0 to 1 percent slopes. This deep,
nearly level soil is in broad valley fill areas. Soil areas
have a smooth surface and are subrounded. They range
from about 10 to 90 acres.

Typically, the surface layer is neutral, dark grayish
brown loam about 6 inches thick. From 6 to 28 inches is
neutral, grayish brown clay. From 28 to 55 inches is
moderately alkaline, light brownish gray clay. From 55 to
70 inches is moderately alkaline, very pale brown clay.

This soil is well drained. Runoff is slow. Permeability is
very slow. Available water capacity is medium. The sur-
face layer is very hard when dry and difficult to till. The
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rooting zone is deep, but roots have difficulty penetrating
the clayey lower layers.

Included in mapping are small areas of Burleson,
Navo, and Wilson soils. Burleson soils are in the lower
positions on the landscape. Navo and Wilson soils are in
similar landscape positions. Included soils make up less
than about 20 percent of any mapped area.

This Ponder soil is used for pasture, crops, rangeland,
and urban development. Potential for pasture is high.

Potential for crops is medium. Crop residues left on
the soil surface help maintain soil moisture and improve
tilth.

Potential is medium for rangeland. Management needs
include proper stocking and controlled grazing.

Potential for camp areas and playgrounds is low be-
cause the soil has very slow permeability. Potential for
picnic areas is high.

This soil is in capability subclass llis; Claypan Prairie
range site.

66—Ponder loam, 1 to 3 percent slopes. This deep,
gently sloping soil is on low convex ridges and in valley
fill areas. Soil areas have a smooth surface and are
subrounded. They range from about 10 to 200 acres.

Typically, the surface layer is neutral, brown loam
about 7 inches thick. From 7 to 16 inches is medium
acid, brown clay. From 16 to 22 inches is slightly acid,
brown clay with red mottles. From 22 to 62 inches is
neutral, brown clay. From 62 to 80 inches is moderately
alkaline, very pale brown clay.

This soil is well drained. Surface runoff is medium.
Permeability is very slow. Available water capacity is
medium. The hazard of erosion is moderate. The surface
tayer is very hard and difficult to till when it is dry. The
rooting zone is deep, but roots have difficulty penetrating
the clayey lower layers.

Included in mapping are small areas of Navo, Sanger,
and Wilson soils. Navo soils are mainly on the higher
ridges. The Sanger soils are on slight scarps and sides
of ridges. Wilson soils are on the lower parts of the
landscape and in microdepressions less than about 20
feet in diameter. Included soils make up less than about
20 percent of any one mapped area.

This Ponder soil is used for pasture, crops, rangeland,
and urban development. Potential for pasture is high,
and potential for rangeland is medium. Rangeland man-
agement includes proper stocking and controlled grazing.

Potential for crops is medium. Crop residues left on
the soil surface conserve moisture and improve tilth.
Terracing and contour farming reduce erosion.

Potential for camp areas and playgrounds is low be-
cause of very slow permeability. Potential for picnic
areas is high.

This soil is in capability subclass llle; Claypan Prairie
range site.
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67—Sanger clay, 1 to 3 percent slopes. This deep,
gently sloping soil is in valley fill areas between lime-
stone ridges. Soil areas are subrounded and range from
about 10 to 200 acres. Untilled areas have microknolls 6
to 20 feet wide and microdepressions 4 to 12 feet wide
that extend up and down the slope. Microknolls are 3 to
10 inches higher than microdepressions.

Typically, at the center of a microdepression the sur-
face layer of this soil is moderately alkaline, dark grayish
brown clay about 38 inches thick. From 38 to 55 inches
is moderately alkaline, light yellowish brown silty clay
with brownish yellow mottles. From 55 to 80 inches is
moderately alkaline, light yellowish brown silty clay with
light gray mottles in the upper part and very pale brown
mottles in the lower part.

This soil is well drained. Runoff is medium. Permeabil-
ity is very slow. Available water capacity is high. The
hazard of erosion is moderate. Chlorosis is a hazard in
some-plants grown on this soil.

included in mapping are small areas of Burleson,
Ponder, and Slidell soils. Burleson and Slidell soils are
mainly in the lower positions on the landscape. The
Ponder soils are on slight ridges. Included soils make up
less than about 20 percent of any mapped area.

This Sanger soil is used mainly for crops, but a signifi-
cant acreage is used for pasture and rangeland. Poten-
tial for pasture and rangeland is high.

Potential for crops is high. Crop residues left on the
soil surface improve tilth and conserve moisture. Terrac-
ing and contour farming are needed to control erosion in
row crops.

Potential for recreational use is low because the soil
has very slow permeability and clayey texture.

This soil is in capability subclass lle; Blackland range
site.

68—Sanger clay, 3 to 5 percent slopes. This deep,
gently sloping soil is in valley fill areas and on sides of
ridges. Soil areas are longer than they are wide and
range from about 10 to 130 acres. Untilled areas have
microknolls that are 3 to 8 inches higher than micro-
depressions.

Typically, at the center of a microdepression, the sur-
face layer of this soil is moderately alkaline, dark grayish
brown clay about 17 inches thick. From 17 to 27 inches
is moderately alkaline, light yellowish brown siity clay
with brownish yellow mottles. From 27 to 60 inches is
moderately alkaline, light yellowish brown silty clay.

This soil is well drained. Runoff is medium. Permeabil-
ity is very slow. Available water capacity is high. The
hazard of erosion is severe. The soil has a high calcium
carbonate content, and chlorosis is a hazard in some
plants.

Included in mapping are small areas of Bolar and
Medlin soils. Bolar soils are on the higher ridges or on
narrow bands on upper parts of the slope. Medlin soils
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are in more sloping areas. Included soils make up less
than about 20 percent of any one mapped area.

This Sanger soil is used mainly as rangeland and pas-
ture, but some fields are planted to small grain. Potential
for rangeland and pasture is high. Management needs
include proper stocking and controlled grazing.

Potential for crops is medium. Terracing and contour
farming are essential to reduce erosion. Crop residues
left on the surface conserve moisture, reduce runoff, and
improve soil tilth.

Potential for recreational development is low because
the soil has clayey texture and very slow permeability.

This soil is in capability subclass llle; Blackland range
site.

69—Sanger-Urban land complex, 1 to 4 percent
slopes. This gently sloping complex is in valley fill ‘areas
and on sides of ridges. Soil areas have a smooth surface
and range from 20 to 250 acres.

Sanger soils make up 40 to 65 percent of the unit,
Urban land 20 to 40 percent, and included soils less
than 35 percent. The components of this complex are so
intricately mixed that separation is not practical at the
scale mapped.

The Sanger soils are moderately alkaline and calcare-
ous. Typically, they have a grayish brown clay surface
layer about 30 inches thick. From 30 to 55 inches is light
yellowish brown silty clay with yellow mottles. From 55 to
80 inches is light yellowish brown silty clay with light gray
and very pale brown mottles.

Sanger soils are well drained. Permeability is very
slow. The available water capacity is high. Runoff is
medium, and the hazard of erosion is medium. Water
should be applied at a slow rate because of the very
slow permeability.

Urban land is covered mainly by individual dwellings
and adjoining streets, driveways, sidewalks, and patios..
Some areas have been disturbed or altered so that clas-
sification of the original soil is not practical. Most streets
have been cut 10 to 20 inches below ground level, and
the excavated material was spread over the adjoining
soil.

Included with this complex in mapping are mainly
areas of Burleson and Slidell soils which are in the lower
landscape positions.

This complex is not placed in a capability subclass or
range site.

70—Seagovllle clay, occasionally flooded. This
deep, nearly level soil is on slight ridges and outer
reaches of flood plains of major streams. Slopes range
from O to 1 percent. Soil areas have a smooth surface
and are longer than they are wide. They range from 15
to 180 acres. The soil is subject to flooding about once
each 5 to 10 years.

Typically, the surface layer is moderately alkaline, dark
grayish brown clay about 28 inches thick. From 28 to 37
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inches is moderately alkaline, dark brown sandy clay
loam with yeliowish brown mottles. From 37 to 80 inches
is mildly alkaline, brownish yellow loamy sand with dark
brown mottles.

This soil is moderately well drained. Runoff is slow.
Permeability is very slow. Available water capacity is
medium.

Included in mapping are small areas of Frio and Trinity
soils. These are in the lower positions on the flood plain
and lack sandy or loamy lower layers. Some small areas
of the Arents soils, hilly, are included as areas that have
been stripped and mined for resource material. included
soils make up less than 10 percent of any mapped area.

This Seagoville soil is used for pasture or is mined for
sand and gravel. These resource materials are below a
depth of 4 feet. Some of the mined areas have been
smoothed and planted to improved bermudagrass. Po-
tential for pasture is high.

Potential for crops is high. Crop residues left on the
soil surface help improve soil tilth.

Potential is high for rangeland. Management needs
include proper stocking and controlied grazing. Brush
management is needed in some areas.

Potential for recreational use is low because the soil
has clayey texture and very slow permeability.

This soil is in capability subclass llw; Clayey Bottom-
land range site.

71—Silawa loamy fine sand, 2 to 5 percent slopes.
This deep, gently sloping soil is on high convex ridges.
Soil areas have a smooth surface and are subrounded.
They range from 5 to 90 acres.

Typically, the surface layer is about 14 inches of slight-
ly acid, light brown loamy fine sand. From 14 to 27
inches is slightly acid, red sandy clay loam. From 27 to
39 inches is medium acid, red sandy clay loam. From 39
to 56 inches is medium acid, reddish yellow sandy clay
loam with red mottles. From 56 to 60 inches is medium
acid, mottled brownish yellow and red loamy fine sand.

This soil is well drained. Runoff is slow. Permeability is
moderate. Available water capacity is medium. Soil blow-
ing is a hazard when the soil is left bare.

Included in mapping are small areas of Konsil and
Silstid soils. Konsil soils are in slight depressions. Silstid
soils are on the lower parts of the landscape. Included
soils make up less than about 20 percent of any mapped
area.

This Silawa soil is used mainly for pasture. Potential
for pasture is high. This soil is suited to common and
improved bermudagrass. '

Potential for crops is medium. Crop residues left on
the soil surface reduce soil blowing and conserve mois-
ture.

Potential for rangeland is medium. Good stands of
native grass can be maintained by proper stocking and
controlled grazing.
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Potential is medium for recreational use because of
the sandy surface layer. A good vegetative cover is
needed to reduce soil blowing.

This soil is in capability subclass llle; Loamy Sand
range site.

72—Slistid loamy fine sand, 1 to 5 percent slopes.
This deep, gently sloping soil is on gently undulating
ridges and sides of ridges. Soil areas have a smooth
surface and are subrounded. They range from 7 to about
150 acres.

Typically, the surface layer is neutral, brown loamy fine
sand about 6 inches thick. From 6 to 30 inches is slightly
acid, very pale brown loamy fine sand. From 30 to 72
inches is medium acid, brownish yellow sandy clay loam
with brownish, grayish, and reddish mottles. From 72 to
80 inches is slightly acid, mottled red, light gray, and
brownish yellow loamy fine sand.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate. Available water capacity is medium.
Soil blowing is a hazard when the soil is bare. The
surface layer is droughty, and plant growth is slow until
roots penetrate the lower layers.

Included in mapping are small areas of Gasil and
Silawa soils. Gasil soils are in slight depressions. Silawa
soils are on slight ridges and have a thinner surface
layer than the Silstid soil. Included soils make up less
than about 15 percent of any one mapped area.

This Silstid soil is used mainly for pasture of common
and improved bermudagrass. The potential for pasture is
medium.

Potential for crops is low. Yields are reduced because
the thick sandy surface layer is droughty. Crop residues
left on the soil surface reduce soil blowing and conserve
moisture.

Potential for rangeland is medium. Good stands of
native grasses can be maintained through proper stock-
ing and controlled grazing.

Potential for most recreational use is medium. The
major limitation is soil blowing, which can be overcome
by maintaining a good grass cover on recreational areas.

This soil is in capability subclass llle; Sandy range site.

73—Silstid-Urban land complex, 1 to 5 percent
slopes. This gently sloping complex is on convex ridges.
Soil areas have a smooth surface and are subrounded.
They range from 20 to about 70 acres.

Silstid soils make up 40 to 60 percent of the unit,
Urban land 20 to 40 percent, and included soils less
than 30 percent. The components of this complex are so
intricately mixed that separation is not practical at the
scale mapped.

Typically, the surface layer of Silstid soils is neutral,
brown loamy fine sand about 6 inches thick. From 6 to
30 inches is slightly acid, very pale brown loamy fine
sand. From 30 to 72 inches is medium acid, brownish
yellow sandy clay loam with brownish, grayish, and red-
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dish mottles. From 72 to 80 inches is slightly acid, mot-
tled red, light gray, and brownish yellow loamy sand.

Silstid soils are well drained. Runoff is slow, and per-
meability is moderate. Available water capacity is
medium. The droughtiness of the thick sandy surface
layer is a consideration when selecting plants for lands-
caping. Plants require frequent watering.

Urban land is covered by individual dwellings and ad-
joining streets, driveways, sidewalks, and patios. in some
areas part of the surface layer has been removed and
refilled with loamy soil material. More sloping areas have
been partially leveled, resulting in a variable thickness of
the surface layer.

Included with this complex in mapping are mainly
areas of Gasil and Konsil soils in the lower areas, and
Silawa soils on the higher ridges.

Potential for recreational use is medium because of
the sandy surface.

This complex is not placed in a capability subclass or
range site.

74—Slidell clay, 1 to 3 percent slopes. This deep,
gently sloping soil is in valley fill areas and in the low
landscape positions. Soil areas have a smooth surface
and are mainly elongated. They range from 10 to about
250 acres. Untilled areas have relief characterized by
cycles of microdepressions and microknolls repeated
each 10 to 20 feet. Microknolls are 3 to 16 inches higher
than microdepressions.

Typically, the surface layer in the center of a micro-
depression is moderately alkaline, dark gray clay about 6
inches thick. From 6 to 32 inches is moderately alkaline,
very dark gray clay. From 32 to 72 inches is moderately
alkaline, grayish brown clay with yellowish brown mottles
in the lower part. From 72 to 80 inches is moderately
alkaline, light brownish gray clay with olive yellow mot-
tles.

This soil is well drained. Surface runoff is slow. Perme-
ability is very slow. Available water capacity is high. This
soil receives runoff water from the higher slopes, and it
is difficult to work during extremes in the moisture con-
tent.

Included in mapping are small areas of Branyon, Burle-
son, and Sanger soils. Branyon and Burleson soils are
on the lower parts of the landscape. Sanger soils are
above areas of the Slidell soil on the landscape. Includ-
ed soils make up less than 20 percent of any one
mapped area.

This Slidell soil is used as pasture, cropland, and ran-
geland. Potential for crops and pasture is high. Main
pasture grasses are common and improved bermuda-
grass.

Cropland management needs include terracing, con-
tour farming, and crop residue management. Crop resi-
dues left on the soil surface conserve moisture and im-
prove soil tilth,
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Potential for rangeland is high. The management
needed to maintain good stands of grass includes proper
stocking and controlled grazing. Brush management is
needed in some areas where mesquite trees are increas-
ing in density.

Potential for recreational use of this soil is low. Very
slow permeability and clayey texture are the main limita-
tions.

This soil is in capability subclass lle; Blackland range
site.

75—Somervell gravelly loam, 1 to 5 percent
slopes. This moderately deep, gently sloping soil is on
high convex ridges and side slopes. Soil areas are
mainly longer than they are wide and range from 10 to
80 acres.

Typically, the surface layer is about 5 inches of moder-
ately alkaline, dark grayish brown gravelly loam. Between
the depths of 5 and 15 inches is moderately alkaline,
dark grayish brown very gravelly loam that is about 60
percent limestone gravel and cobbles. From 15 to 27
inches is moderately alkaline, light yellowish brown very
gravelly clay loam that is about 45 percent limestone
gravel and cobbles. Below 27 inches is hard, fractured
limestone rock with light yellowish brown, light gray, and
yellow limy earth in fractures.

This soil is well drained. Runoff is rapid. Permeability is
moderate. Available water capacity is very low. The
hazard of erosion is severe where the soil is left bare.
The limited rooting depth and available water capacity
need to be considered when selecting plants for this soil.

Included in mapping are small areas of Aledo and
Bolar soils. The shallow Aledo soils are on the higher
ridges and narrow limestone benches on side slopes.
Nongravelly Bolar soils are mainly in the lower areas.
Included soils make up less than 30 percent of any one
mapped area.

This Somervell soil is used mainly as rangeland. Some
small areas within larger fields of deeper soils are plant-
ed to small grain. Potential for cropland is low because
of low available water capacity.

Potential for pasture is low. Common and improved
bermudagrass can be grown on this soil.

This soil has medium potential for rangeland. Limiting
the grazing will help maintain the stand of grass.

Potential for recreational development is medium.
Small stones are the major limitation.

This soil is in capability subclass Vls; Clay Loam range
site.

76—Speck clay loam, 1 to 3 percent slopes. This
shallow, gently sloping soil is on convex ridges. Soil
areas have a smooth surface and are longer than they
are wide. They range from 5 to 40 acres.

Typically, the surface layer is neutral, brown clay loam
about 7 inches thick. From 7 to 15 inches is mildly
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alkaline, dark reddish brown clay. From 15 to 18 inches
is fractured, very hard limestone rock.

This soil is well drained. Surface runoff is medium.
Permeability is slow. Available water capacity is very low.
The hazard of erosion is severe. Productivity is reduced
by the limited moisture and rooting depth.

Included in mapping are small areas of Somervell soils
on the outer edges of mapped areas. Included soils
make up less than about 15 percent of any one mapped
area.

This Speck soil is used mainly as rangeland. A few
areas within fields of deeper soils are planted to small
grain. Potential for rangeland is low. Proper stocking and
controlled grazing are needed to maintain good stands
of grass.

Potential for pasture is low. The shallow rooting depth
and very low available water capacity reduce plant
growth.

Cropland potential for small grain is low. This soil is
better suited to crops that grow during cool, wet seasons
than to summer crops. Crop residues left on the soil
surface conserve moisture and reduce erosion.

Potential is medium for most recreational use because
this soil has clay loam texture and slow permeability.

This soil is in capability subclass llle; Redland range
site.

77—Stephen siity clay, 1 to 5 percent slopes. This
shallow, gently sloping soil is on convex ridges and side
slopes. Soil areas are rounded and range from 10 to 100
acres.

Typically, the surface layer of this soil is moderately
alkaline, brown silty clay about 8 inches thick. From 8 to
14 inches is moderately alkaline, brown very gravelly silty
clay that is about 80 percent chalk fragments. Below a
depth of 14 inches is white platy chalk.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow. Available water capacity is very
low. The hazard of erosion is severe. Productivity is
reduced by the limited rooting depth.

Included in mapping are small areas of Eddy soils.
Eddy soils are on the slightly higher ridges. Some soils
are included that are similar to the Stephen soil but
slightly deeper. Included soils make up less than 20
percent of any mapped area.

This Stephen soil is used mainly as pasture and range-
land. Some fields are planted to small grain. Potential for
pasture and rangeland is low.

Potential for crops is low. Terraces are difficult to con-
struct in this thin soil. Crop residues left on the soil
surface reduce erosion and conserve moisture. This soil
is suited to cool-season crops that grow during periods
of high rainfall..

Potential for recreational development of this soil is
medium because it is shallow to rock and has a clayey
texture. A good stand of grass is needed to reduce
erosion in areas of heavy use.
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This soil is in capability subclass IVe; Chalky Ridge
range site.

78—Trinity clay, occasionally flooded. This deep,
nearly level soil is on low flood plains of major streams.
Slopes range from 0 to 1 percent. Soil areas are longer
than they are wide and range from 8 to 250 acres. This
soil is subject to flooding for short periods about once
each 5 to 10 years.

Typically, this soil is moderately alkaline, very dark
gray clay about 60 inches thick.

This soil is somewhat poorly drained. Runoff is very
slow. Permeability is very slow. Available water capacity
is high. Following rains, water ponds on the surface for a
few hours. The rooting zone is deep. This soil is difficult
to work during extremes in the moisture content.

Included in mapping are small areas of Kaufman and
Ovan soils. Kaufman soils are in the slightly lower land-
scape positions. Ovan soils are in the slightly higher,
better drained areas. Included soils make up less than
30 percent of any one mapped area.

This Trinity soil is used for pasture and crops. Pasture
potential is high. This soil is suited to common and
improved bermudagrass. Some forage sorghum is plant-
ed for hay and grazing.

Potential for crops is high. Early planted crops are
damaged by water ponding on the soil surface in wet
years. Crop residues left on the soil surface conserve
moisture and improve soil tilth. Surface drainage is bene-
ficial in some areas.

Rangeland potential is high. Proper stocking, con-
trolled grazing, and brush management are among the
management needs.

Potential for most recreational use of the soil is low.
Main limitations are clayey texture, hazard of flooding,
and very slow permeability.

This soil is in capability subclass llw; Clayey Bottom-
land range site.

79—Trinity clay, frequently flooded. This deep,
nearly level soil is on low flood plains of major streams.
Slopes range from 0 to 1 percent. Soil areas are longer
than they are wide and range from 15 to 200 acres. This
soil floods one or more times in most years during spring
and fall months.

Typically, the surface layer of this soil is moderately
alkaline, very dark gray clay about 17 inches thick. From
17 to 60 inches is moderately alkaline, dark gray clay.

This soil is somewhat poorly drained. Permeability is
very slow. Available water capacity is high. Runoff is very
slow, and water ponds on the soil surface for a few
hours following rains. The wetness and hazard of flood-
ing limit the suitability of this soil for plants.

Included in mapping are small areas of Kaufman and
Ovan soils. Kaufman soils are on the lower parts of the
landscape. Ovan soils are in the slightly higher areas.
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Included soils make up less than about 30 percent of
any mapped area.

This Trinity soil is used for pasture and wildlife. Poten-
tial for pasture is high. This soil is well suited to common
and improved bermudagrass. Potential for rangeland is
high.

Potential for crops is low. Flooding and wetness are
the main limitations. Some areas can be planted to quick
maturing forage sorghums following the floods in spring.

Potential of this soil is low for recreational use. Wet-
ness, very slow permeability, the hazard of flooding, and
clayey texture are the main limitations.

This soil is in capability subclass Vw; Clayey Bottom-
land range site.

80—Vertel clay, 1 to 3 percent slopes. This moder-
ately deep, gently sloping soil is on convex foot slopes.
Soil areas are longer than they are wide. They follow the
contours of the slopes and are dissected by shallow
drains. Soil areas range from 10 to 85 acres. Untilled
areas are characterized by relief consisting of micro-
depressions 1 to 3 feet wide and microknolls 10 to 16
feet wide. Microknolls are 2 to 8 inches higher than
microdepressions.

Typically, the surface layer is about 18 inches of neu-
tral, dark grayish brown clay. From 18 to 28 inches is
mildly alkaline, light yellowish brown clay with reddish
mottles. From 28 to 80 inches is moderately alkaline,
mottled gray and yellowish brown very shaly clay.

This soil is well drained. Runoff is rapid. Permeability is
very slow. Available water capacity is medium. The
hazard of erosion is severe. The dense clay and moder-
ate rooting depth are considerations when selecting
plants to be grown on this soil.

Included in mapping are small areas of Heiden soils
on the slightly higher landscape positions. Soils that are
similar to the Vertel soils but deeper are also included in
some areas. Included soils make up less than about 15
percent of any mapped area.

This Vertel soil is used mainly as pasture and range-
land. Some fields are in cropland. Potential for pasture is
medium.

Potential for crops is medium. Terracing and contour
farming are needed to control erosion. Residues of crops
left on the soil surface conserve moisture and reduce
runoff.

Rangeland potential is medium. Proper stocking and
controlled grazing are among the management needed
on this soil. Brush management is needed in some
areas.

Potential for recreational development of this soil is
low. The clayey texture can be partially overcome by
maintaining a good grass cover.

This soil is in capability subclass ille; Eroded Black-
land range site.
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81—Vertel clay, 3 to 5 percent slopes. This moder-
ately deep, gently sloping soil is on side slopes above
drains and on gently undulating low ridges that have a
smooth appearance. Soil areas are rounded and range
from 8 to 200 acres. Untilled areas are characterized by
relief consisting of microdepressions 1 to 3 feet wide
and microknolls 10 to 16 feet wide. Microknolls are 2 to
8 inches higher than microdepressions.

Typically, the surface layer is neutral, grayish brown
clay about 6 inches thick. From 6 to 33 inches is mildly
alkaline, grayish brown clay with yellowish brown mot-
tles. From 33 to 66 inches is medium acid, stratified dark
gray, yellowish brown, yellow, and yellowish red very
shaly clay.

This soil is well drained. Runoff is rapid. Permeability is
very slow. Available water capacity is medium. The
hazard of erosion is severe, and erosion is evident in
some areas. The limited rooting depth and dense clay
need to be considered when selecting plants to be
grown on this soil.

Included in mapping are small areas of Ferris and
Heiden soils. These soils are mainly on the higher parts
of the landscape. Included soils make up less than about
20 percent of any one mapped area.

This Vertel soil is used mainly as rangeland. Produc-
tion potential is medium. Management needs include
proper stocking and controlled grazing.

Potential for crops is low. Terracing and contour farm-
ing are needed. Crop residues left on the soil surface
reduce erosion and improve tilth. Cover crops are benefi-
cial on this soil.

Potential for pasture is low. This soil is suited to
common and improved bermudagrass. Planting should
be done on the contour to reduce erosion before the
grass is established.

Potential for most recreational use of the soil is low.
The clayey texture and very slow permeability are the
main limitations.

This soil is in capability subclass IVe; Eroded Black-
land range site.

82—Vertel clay, 5 to 12 percent slopes. This moder-
ately deep, sloping to strongly sloping soil is on convex
ridges and side slopes. Soil areas are subrounded and
range from 15 to about 100 acres. Untilled areas are
characterized by relief consisting of microdepressions 1
to 3 feet wide and microknolls 10 to 16 feet wide. Mi-
croknolls are 2 to 8 inches higher than microdepres-
sions.

Typically, the surface layer is mildly alkaline, pale olive
clay about 12 inches thick. From 12 to 26 inches is
moderately alkaline, olive gray clay with olive mottles.
From 26 to 60 inches is moderately alkaline, stratified
gray and yellowish brown very shaly clay.

This soil is well drained. Permeability is very slow.
Available water capacity is medium. Runoff is rapid, and
the hazard of erosion is severe. Small eroded spots and
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gullies are in some areas. The limited rooting depth and
dense clay are factors to be considered when selecting
plants to be grown on the soil.

Included in mapping are small areas of Ferris and
Heiden soils. These soils are mainly on the higher parts
of the landscape near the upper part of the side slope.
Included soils make up less than 20 percent of any
mapped area.

This Vertel soil has medium potential for rangeland.
Proper stocking and controlled grazing are needed to
maintain stands of grass. Brush management is needed
in some areas.

Potential for pasture is low. This soil is suited to
common and improved bermudagrass.

This soil is not suitable for crops because of slope and
erodibility.

Potential for recreational development of this soil is
low. The slope, very slow permeability, and clayey tex-
ture are difficult to overcome.

This soil is in capability subclass Vle; Eroded Black-
land range site.

83—Wilson clay loam, 0 to 1 percent slopes. This
deep, nearly level soil is on the low part of the land-
scape along the drainageways and in concave areas.
Soil areas have a smooth surface and are mainly elon-
gated. They range from 17 to 100 acres.

Typically, the surface layer is medium acid, very dark
gray clay loam. From 6 to 40 inches is neutral, dark gray
clay with brownish mottles. From 40 to 54 inches is
moderately alkaline, gray clay. From 54 to 60 inches is
moderately alkaline, light gray clay with yellowish brown
motties. From 60 to 80 inches is moderately alkaline,
strong brown clay with gray mottles.

This soil is somewhat poorly drained. Permeability is
very slow. Available water capacity is high. Surface
runoff is very slow, and water is ponded on the soil
surface for a few hours following rains. Plant growth is
reduced during wet seasons.

Included in mapping are small areas of Burleson and
Navo soils. Burleson soils are on the slightly lower parts
of the landscape. Navo soils are on slight ridges. Includ-
ed soils make up less than 20 percent of any one
mapped area.

This soil is used for crops and pasture. Potential for
these uses is medium. Crop residues left on the surface
of fields help improve soil tilth. Cover crops are benefi-
cial. Surface drainage may be needed in some areas.

Potential for rangeland is medium. Management needs
include proper stocking and controlled grazing.

Potential for most recreational use of this soil is low.
Very slow permeability and wetness are the main limita-
tions. Drainage should be provided in most areas.

This soil is in capability subclass lllw; Claypan Prairie
range site.
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84—Wiison clay loam, 1 to 3 percent slopes. This
deep, gently sloping soil is on the low part of the land-
scape and side slopes. Soil areas are longer than they
are wide and range from 10 to about 100 acres.

Typically, the surface layer is slightly acid, gray clay
loam about 5 inches thick. From 5 to 34 inches is slightly
acid, dark gray clay. From 34 to 43 inches is moderately
alkaline, light brownish gray clay. From 43 to 52 inches
is moderately aikaline, grayish brown clay. From 52 to 64
inches is moderately alkaline, light brownish gray clay
that has yellowish brown mottles.

This soil is somewhat poorly drained. Surface runoff is
slow. Permeability is very slow. Available water capacity
is high. This soil receives runoff from the higher parts of
the landscape. Wetness is a hazard during rainy sea-
sons. Plant roots have difficulty penetrating the lower
layers of this soil.

Included in mapping are small areas of Burleson and
Navo soils. These make up 5 to 15 percent of most
areas.

This soil is used for pasture and crops. Potential for
pasture is high. This soil is suited to common and im-
proved bermudagrass.

Potential for crops is medium. Crop residues left on
the soil surface improve soil tilth and maintain the level
of organic matter. Cover crops are beneficial.

Potential for rangeland is medium. Management needs
include proper stocking and controlled grazing.

Potential for recreational use of this soil is low. Very
slow permeability and wetness are the main limitations.
Drainage can be used to remove surface water.

This soil is in capability subclass lile; Claypan Prairie
range site.

85—Wilson-Urban land complex, 0 to 2 percent
slopes. This nearly level to gently sloping complex is in
valley fill areas and on the low part of the landscape.
Soil areas have a smooth surface and are rounded. They
range from 10 to about 35 acres.

Wilson soils make up 50 to 60 percent of the complex,
Urban land 20 to 40 percent, and included soils less
than 35 percent. The components of this complex are so
intricately mixed that separation is not practical at the
scale mapped.

The Wilson soil in this complex typically has a slightly
acid, very dark gray clay loam surface layer about 5
inches thick. From 5 to 34 inches is slightly acid, dark
gray clay. From 34 to 64 inches is moderately alkaline,
grayish brown clay with yellowish brown mottles in the
lower part.

Urban land is covered by individual dwellings and ad-
joining streets, driveways, sidewalks, and patios. Some
public buildings and their parking lots are included. Some
areas have been disturbed by filling so that classification
of the original soil is not practical.

Included with this complex in mapping are areas of
Burleson and Navo soils.
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This complex is not placed in a capability subclass or
range site.

Use and management of soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural re-
sources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists, conservation-
ists, engineers, and others collect extensive field data
about the nature and behavior characteristics of the
soils. They collect data on erosion, droughtiness, flood-
ing, and other factors that affect various soil uses and
management. Field experience and collected data on
soil properties and performance are used as a basis in
predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops, pasture, and range-
land; as sites for buildings, sanitary facilities, highways
and other transportation systems, and parks and other
recreation facilities; and for wildlife habitat. It can be
used to identify the potentials and limitations of each soil
for specific land uses and to help prevent construction
failures caused by unfavorable soil properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soi
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds, play-
grounds, lawns, and trees and shrubs.

Crops and pasture

The general management needed for crops and pas-
ture is described in this section. The crops or pasture
plants best suited to the soils including some not com-
monly grown in the survey area, are identified; the
system of land capability classification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Soil maps for
detailed planning.” Specific information can be obtained
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from the local office of the Soil Conservation Service or
the Cooperative Extension Service.

More than 183,000 acres in the survey area was used
for crops and pasture in 1967, according to the Conser-
vation Needs Inventory (3). Of this total, 71,000 acres
was used for row crops; 82,000 acres for close-growing
crops, mainly wheat and oats; and 23,000 acres for
rotation hay and pasture. The rest was idle cropland.

The soils in Denton County have good potential for
increased production of food. About 130,000 acres of
potentially good cropland is currently used as pasture,
and about 50,000 acres is rangeland. In addition to the
reserve productive capacity represented by this land,
food production could also be increased considerably by
extending the latest crop production technology to all
cropland in the survey area. This soil survey can facili-
tate the application of such technology.

Acreage in crops and pasture has gradually been de-
creasing as more and more land is used for urban devel-
opment. In 1975 there was an estimated 150,000 acres
of urban and built-up land in the survey area. The use of
this soil survey to help make land use decisions that will
influence the future role of farming in the survey area is
discussed in the section “General soil map for broad
land use planning.”

Soil erosion is the major concern on about one-half of
the cropland and pasture in Denton County. If slope is
more than 1 percent, erosion is a hazard. Burleson,
Heiden, Houston Black, and Slidell soils, for example,
have slopes of 1 to 3 percent.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging to soils that have a clayey subsoil,
such as Callisburg, Crockett, Navo, and Wilson soils, and
to soils that have a layer in or below the subsoil that
limits the depth of the root zone such as the Aledo,
Birome, Somervell, and Stephen soils. Second, soil ero-
sion on farmland results in sedimentation of streams.
Control of erosion minimizes the pollution of streams by
sediment and improves the quality of water for municipal
use, for recreation, and for fish and wildlife.

Erosion control practices provide protective surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps vegetative cover on the soil for ex-
tended periods can hold soil erosion losses to amounts
that will not reduce the productive capacity of the soils
(fig. 9). On livestock farms, which require pasture and
hay, the legume and grass forage crops in the cropping
system reduce erosion on sloping land, provide nitrogen,
and improve tilth for the following crop.

Terraces and diversions reduce the length of slope
and reduce runoff and erosion. They are most practical
on deep, well drained soils that have regular slopes.
Most deep soils are suitable for terraces. Moderately
deep and shallow soils are less suitable for terracing and
ingrsions because bedrock is at a depth of less than 40
inches.
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Figure 9.—Crop residues left on the surface to reduce erosion on Slidell clay, 1 to 3 percent slopes.

Contouring and contour stripcropping are widespread
erosion control practices in the survey area. They are
best adapted to soils that have smooth, uniform slopes,
including most of the sloping soils in the county.

Soil blowing is a hazard on the sandy Aquilla, Silawa,
and Silstid soils. Soil blowing can damage these soils in
a few hours if winds are strong and the soils are dry and
bare of vegetation or surface mulch. Maintaining vegeta-
tive cover, . surface mulch, or rough surfaces through
proper tillage minimizes soil blowing on these soils.

Information for the design of erosion control practices
for each kind of soil is available in local offices of the
Soil Conservation Service.

Soil drainage is not a major problem in Denton County,
but drainage may be beneficial on the nearly level clayey
soils. It is also beneficial in small areas of wetter, low-
lying soils that are commonly included in mapped areas
of the moderately well drained Branyon, Burleson, Crock-
ett, and Houston Black soils, especially where slopes are
0 to 1 percent.

Unless artificially drained, the somewhat poorly
drained soils are so wet that crops are damaged during
some years. In this category are the occasionally flooded

Trinity soils and the Wilson soils. These soils make up
about 28,120 acres.

Soil fertility is naturally low in most soils on uplands in
the survey area. The soils on flood plains range from
slightly acid through moderately alkaline and are natural-
ly higher in plant nutrients than most soils on uplands.

Some sandy and loamy soils on uplands are acid in
their natural state. If cropland has never been limed,
applications of ground limestone may be beneficial.
Available phosphorus and potash levels are naturally low
in most of these soils. On all soils additions of lime and
fertilizer should be based on the results of soil tests, on
the need of the crop, and on the expected level of
yields. The Cooperative Extension Service can help in
determining the kinds and amounts of fertilizer and lime
to apply.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous.

Most of the soils used for crops are clayey, and tilth is
a concern because the soils often stay wet until late in
spring. If they are wet when plowed, they tend to be very
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cloddy when dry and good seedbeds are difficult to pre-
pare. Fall plowing on such wet soils generally results in
good tilth in the spring. Additions of organic matter will
improve soil structure and tilth.

Field crops suited to the soils and climate of the
survey area include many that are not now commonly
grown. Grain sorghum, cotton, and soybeans are the
main row crops (fig. 10). Peanuts are grown on some of
the loamy and sandy soils.

Wheat and oats are the common close-growing crops.
Other small grains can be grown, and grass seed can be
produced.

Special crops grown commercially in the survey area
are vegetables, small fruits, tree fruits, and nursery
plants. A small acreage is used for melons, sweet corn,
tomatoes, and other vegetables and small fruits. in addi-
tion, large areas can be adapted to other special crops
such as grapes. Apples and peaches are the most im-
portant tree fruits grown in the survey area. Deep soils
that have good natural drainage and that warm up early
in spring are especially well suited to many nut trees,
vegetables, and small fruits.
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Latest information and suggestions for growing special
crops can be obtained from local offices of the Coopera-
tive Extension Service and the Soil Conservation Serv-
ice.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 4. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also consid-
ered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;

Figure 10.—Soybeans ready for harvest on Justin fine sandy loam, 0 to 1 percent slopes.
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appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 4 are grown in
the survey area, but estimated yields are not listed be-
cause the acreage of such crops is small. The local
office of the Soil Conservation Service or of the Cooper-
ative Extension Service can provide information about
the management and productivity of the soils.

Land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability classi-
fication is not a substitute for interpretations designed to
show suitability and limitations of groups of soils for
rangeland and for engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this.survey. These levels
are defined in the following paragraphs.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIil. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have slight limitations that restrict their
use.

Class | soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Il soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.
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Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, ¢, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture, range-
land, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is shown in table 5. The capability classification of
each map unit is given in the section “Soil maps for
detailed planning.”

Rangeland

About 18 percent of Denton County is range. About
half of the farm income is derived from livestock, princi-
pally cattle. Cow-calf-steer operations are dominant.

On many ranches the forage produced on rangeland is
supplemented by crop stubble and small grain. In winter
the native forage is often supplemented by protein con-
centrate. Creep feeding of calves and yearlings to in-
crease market weight is practiced on some ranches.

The native vegetation in many parts of the survey area
has been greatly depleted by continued excessive use.
Much of the acreage that was once open grassland is
now covered with brush and weeds. The amount of
forage produced may be less than half of that originally
produced. Productivity of the range can be increased by
using management practices that are effective for specif-
ic kinds of soil and range sites.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 6 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural



46

plant community of predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing.
The following are explanations of column headings in
table 6.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community (fig.
11). Soils that produce a similar kind, amount, and pro-
portion of range plants are grouped into range sites. For
those areas where the relationship between soils and
vegetation has been established, range sites can be
interpreted directly from the soil map. Properties that
determine the capacity of the soil to supply moisture and
plant nutrients have the greatest influence on the pro-
ductivity of range plants. Soil reaction, salt content, and
a seasonal high water table are also important.

Potential production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
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cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year those conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic species of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by
common name. Under Composition, the expected pro-
portion of each species is presented as the percentage,
in air-dry weight, of the total annual production of herba-
ceous and woody plants. The amount that can be used
as forage depends on the kinds of grazing animals and

Figure 11.—Good range grass on Clay Loam range site. Soil is Somervell gravelly loam, 1 to 5 percent slopes.
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on the grazing season. Generally all of the vegetation
produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

The major management concern on most of the ran-
geland is control of grazing so that the kinds and
amounts of plants that make up the potential plant com-
munity are re-established. Controlling brush and minimiz-
ing soil blowing are also important management con-
cerns. If sound range management based on the soil
survey information and rangeland inventories is applied,
the potential is good for increasing the productivity of
range in the area.

Recreation

The soils of the survey area are rated in table 7 ac-
cording to limitations that affect their suitability for recre-
ation. The ratings are based on restrictive soil features,
such as wetness, slope, and texture of the surface layer.
Susceptibility to flooding is considered. Not considered in
the ratings, but important in evaluating a site, are the
location and accessibility of the area, the size and shape
of the area and its scenic quality, vegetation, access to
water, potential water impoundment sites, and access to
public sewerlines. The capacity of the soil to absorb
septic tank effluent and the ability of the soil to support
vegetation are also important. Soils subject to flooding
are limited for recreation use by the duration and intensi-
ty of flooding and the season when flooding occurs. In
planning recreation facilities, onsite assessment of the
height, duration, intensity, and frequency of flooding is
essential.

In table 7, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil prop-
erties are generally favorable and that limitations are
minor and easily overcome. Moderate means that limita-
tions can be overcome or alleviated by planning, design,
or special maintenance. Severe means that soil proper-
ties are unfavorable and that limitations can be offset
only by costly soil reclamation, special design, intensive
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maintenance, limited use, or by a combination of these
measures.

The information in table 7 can be supplemented by
other information in this survey, for example, interpreta-
tions for septic tank absorption fields in table 10 and
interpretations for dwellings without basements and for
local roads and streets in table 9.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some light vehicular traffic. The best soils
have mild slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are aimost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and bicy-
cling should require littte or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have moder-
ate slopes and few or no stones or boulders on the
surface.

Wildlife habitat

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate vegeta-
tion, by maintaining the existing plant cover, or by pro-
moting the natural establishment of desirable plants.

In table 8, the soils in the survey area are rated ac-
cording to their potential for providing habitat for various
kinds of wildlife. This information can be used in planning
parks, wildlife refuges, nature study areas, and other
developments for wildlife; in selecting soils that are suit-
able for establishing, improving, or maintaining specific
elements of wildlife habitat; and in determining the inten-
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sity of management needed for each element of the
habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or main-
tained. Few or no limitations affect management, and
satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for satis-
factory results. A rating of poor indicates that limitations
are severe for the designated element or kind of habitat.
Habitat can be established, improved, or maintained in
most places, but management is difficult and must be
intensive. A rating of very poor indicates that restrictions
for the element or kind of habitat are very severe and
that unsatisfactory results can be expected. Creating,
improving, or maintaining habitat is impractical or impos-
sible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and fea-
tures that affect the growth of grain and seed crops are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface stoni-
ness, and flood hazard. Soil temperature and soil mois-
ture are also considerations.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Soil proper-
ties and features that affect the growth of these plants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Soil properties and fea-
tures that affect the growth of shrubs are depth of the
root zone, available water capacity, salinity, and soil
moisture.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are excluded. Soil properties
and features affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control struc-
tures. Soil properties and features affecting shallow
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water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland, pas-
ture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants.

Engineering

James Pohl, civil engineer, Soil Conservation Service, helped pre-
pare this section.

This section provides information for planning land
uses related to urban development and to water man-
agement. Soils are rated for various uses, and the most
limiting features are identified. The ratings are given in
the following tables: Building site development, Sanitary
facilities, Construction materials, and Water manage-
ment. The ratings are based on observed performance
of the soils and on the estimated data and test data in
the “Soil properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and construc-
tion. The information, however, has limitations. For ex-
ample, estimates and other data generally apply only to
that part of the soil within a depth of 5 or 6 feet Be-
cause of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

The information is not site specific and does not elimi-
nate the need for onsite investigation of the soils or for
testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this sec-
tion. Local ordinances and regulations need to be con-
sidered in planning, in site selection, and in design.

Soil properties, site features, and observed perform-
ance were considered in determining the ratings in this
section. During the fieldwork for this soil survey, determi-
nations were made about grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to bedrock,
hardness of bedrock within 5 to 6 feet of the surface,
soil wetness, depth to a seasonal high water table,
slope, likelihood of flooding, natural soil structure aggre-
gation, and soil density. Data were collected about kinds
of clay minerals, mineralogy of the sand and silt frac-
tions, and the kind of adsorbed cations. Estimates were
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made for erodibility, permeability, corrosivity, shrink-swell
potential, available water capacity, and other behavioral
characteristics affecting engineering uses.

This information can be used to (1) evaluate the po-
tential of areas for residential, commercial, industrial, and
recreation uses; (2) make preliminary estimates of con-
struction conditions; (3) evaluate alternative routes for
roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the per-
formance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building site development

Table 9 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and with-
out basements, small commercial buildings, local roads
and streets, and lawns and landscaping. The limitations
are considered s/ight if soil properties and site features
are generally favorable for the indicated use and limita-
tions are minor and easily overcome; moderate if soil
properties or site features are not favorable for the indi-
cated use and special planning, design, or maintenance
is needed to overcome or minimize the limitations; and
severe it soil properties or site features are so unfavor-
able or so difficult to overcome that special design, sig-
nificant increases in construction costs, and possibly in-
creased maintenance are required. Special feasibility
studies may be required where the soil limitations are
severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The rat-
ings are based on soil properties, site features, and ob-
served performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to bed-
rock, a cemented pan, or a very firm dense layer; stone
content; soil texture; and slope. The time of the year that
excavations can be made is affected by the depth to a
seasonal high water table and the susceptibility of the
soil to flooding. The resistance of the excavation walls or
banks to sloughing or caving is affected by soil texture
and the depth to the water table.
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Dwellings and small commercial buildings are struc-
tures built on shallow foundations on undisturbed soil.
The load limit is the same as that for single-family dwell-
ings no higher than three stories. Ratings are made for
small commercial buildings without basements, for dwell-
ings with basements, and for dwellings without base-
ments. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally limit-
ed to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as in-
ferred from the engineering classification of the soil),
shrink-swell potential, and depth to a high water table
affect the traffic supporting capacity.

Sanitary facilities

Table 10 shows the degree and the kind of soil limita-
tions that affect septic tank absorption fields, sewage
lagoons, and sanitary landfills. The limitations are consid-
ered slight if soil properties and site features are gener-
ally favorable for the indicated use and limitations are
minor and easily overcome; moderate if soil properties or
site features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so diffi-
cult to overcome that special design, significant in-
creases in construction costs, and possibly increased
maintenance are required.

Table 10 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site fea-
tures are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which efflu-
ent from a septic tank is distributed into the soil through
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subsurface tiles or perforated pipe. Only that part of the
soil between depths of 24 and 72 inches is evaluated.
The ratings are based on soil properties, site features,
and observed performance of the soils. Permeability, a
high water table, depth to bedrock or to a cemented
pan, and flooding affect absorption of the effluent. Large
stones and bedrock or a cemented pan interfere with
installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of com-
pacted soil. Lagoons generally are designed to hold the
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.

Table 10 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope, bed-
rock, and cemented pans can cause construction prob-
lems, and large stones can hinder compaction of the
lagoon floor. .

Sanitary landfills are areas where solid waste is dis-
posed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
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water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 10 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper tranches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the sur-
face layer should be stockpiled for use as the final
cover.

Construction materials

Table 11 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill, topsoil, sand,
and gravel. The ratings are based on soil properties and
site features that affect the removal of the soil and its
use as construction material. Normal compaction, minor
processing, and other standard construction practices
are assumed. Each soil is evaluated to a depth of 5 or 6
feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a sourcé of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index proper-
ties provides detailed information about each soil layer.
This information can help determine the suitability of
each layer for use as roadfill. The performance of soil
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after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering classifi-
cation of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 11 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and cob-
bles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
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are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an appre-
ciable amount of gravel, stones, or soluble salts, or soils
that have slopes of 8 to 15 percent. The soils are not so
wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water management

Table 12 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and for embankments, dikes, and levees. The lim-
itations are considered skight if soil prop-
erties and site features are generally favorable for the
indicated use and limitations are minor and are easily
overcome; moderate if soil properties or site features are
not favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or mini-
mize the limitations; and severe if soil properties or site
features are so unfavorable or so difficult to overcome
that special design, significant increase in construction
costs, and possibly increased maintenance are required.

This table also gives for each soil the restrictive fea-
tures that affect drainage, irrigation, terraces and diver-
sions, and grassed waterways.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have low seep-
age potential in the upper 60 inches. The seepage po-
tential is determined by the permeability of the soil and
the depth to fractured bedrock or other permeable mate-
rial. Excessive slope can affect the storage capacity of
the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high, con-
structed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings  do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
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Generally, deeper onsite investigation is needed to de-
termine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable com-
paction characteristics. Unfavorable features include less
than 5 feet of suitable material and a high content of
stones or boulders, organic matter, or salts or sodium. A
high water table affects the amount of usable material. It
also affects trafficability.

Drainage is the removal of excess surface and subsur-
face water from the soil. How easily and effectively the
soil is drained depends on the depth to bedrock, to a
cemented pan, or to other layers that affect the rate of
water ‘movement; permeability; depth to a high water
table or depth of standing water if the soil is subject to
ponding; slope; susceptibility to flooding; subsidence of
organic layers; and potential frost action. Excavating and
grading and the stability of ditchbanks are affected by
depth to bedrock or to a cemented pan, large stones,
slope, and the hazard of cutbanks. The productivity of
the soil after drainage is adversely affected by extreme
acidity or by toxic substances in the root zone, such as
salts, sodium, or sulfur. Availability of drainage outlets is
not considered in the ratings.

Irrigation is the controlled application of water to sup-
plement rainfall and support plant growth. The design and
management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability, ero-
sion hazard, and slope. The construction of a system is
affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and soil reaction.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to reduce erosion and conserve moisture by inter-
cepting runoff. Slope, wetness, large stones, and depth
to bedrock or to a cemented pan affect the construction
of terraces and diversions. A restricted rooting depth, a
severe hazard of wind or water erosion, an excessively
coarse texture, and restricted permeability adversely
affect maintenance.

Grassed waterways are natural or constructed chan-
nels, generally broad and shallow, that conduct surface
water to outlets at a nonerosive velocity. Large stones,
wetness, slope, and depth to bedrock or to a cemented
pan affect the construction of grassed waterways. A
hazard of wind erosion, low available water capacity,
restricted rooting depth, toxic substances such as salts
or sodium, and restricted permeability adversely affect
the growth and maintenance of the grass after construc-
tion.
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Town and country planning

In Denton County, both rapid population growth and
increased mobility have placed more people in situations
where soil conditions directly affect them. This is espe-
cially true in rural-urban fringe areas to which people are
moving in order to enjoy some of the amenities of coun-
try living. Many of these people need soils information
for tracts that are well beyond public utilities, especially
owners of summer homes and recreational facilities.

Residential subdivision development and the accom-
panying extension of public utilities create a need for
soils information that is somewhat different from the in-
formation needed for farming. Land appraisers, realtors,
city planners, builders, and home owners need to know
which sites are suitable for homes or other buildings and
which should be reserved for other uses. This depends
largely on the properties of the soil at each site. These
soil properties are described in the sections “Engineer-
ing properties” and “Physical and chemical properties,”
that include tables and explanations of soil interpreta-
tions and properties. Information in the engineering sec-
tions does not eliminate the need for more detailed
onsite studies when soils are used intensively. Some lots
have inclusions of contrasting soils that are too small to
show separately on the soil map.

This section briefly discusses the importance of site
selection. It then considers use of the soils for founda-
tions and sewage disposal systems, the control of ero-
sion and runoff, and the potential of the soils for urban-
ization. It also has a brief section on gardening and
landscaping.

Site selection

In selecting a site for the construction of urban works
and structures, the soil should be carefully investigated.
Costly failures have been traced to mistakes made in
selecting soils for proposed structures or to lack of infor-
mation about the soils that were used. If the soil is
poorly suited to the intended use, there is little that can
be done without great expense to change it. In some
instances, the structure can be designed to combat the
limitations of the soil, but the problem must be known
prior to construction.

One of the first considerations is whether the soil is
subject to flooding. The alluvial Bunyan, Energy, Frio,
Gowen, Kaufman, Ovan, Seagoville, and Trinity soils are
subject to occasional or frequent flooding and shouid not
be considered as sites for permanent structures. Areas
of these soils should be reserved for green belts, sound
barriers, wildlife habitat, and recreational uses, such as
hike and bike trails or picnic areas.

These alluvial soils are not within the intermediate
regional flood plain as designated by the U.S. Army
Corps of Engineers. The alluvial soils were formed by
deposition of sediments by streams. The intermediate
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regional flood plain was caused by runoff as a result of
intensive urban construction within the watershed. Flood
plain information on major streams in the county is avail-
able from the Denton Soil and Water Conservation Dis-
trict. Additional information on flood prone areas is availa-
ble from the U.S. Geological Survey.

Other soil properties that affect site selection are per-
meability, available water capacity, drainage, soil reaction
(pH), shrink-swell potential, corrosivity to steel and con-
crete, and hydrologic classification. Also important are
the suitability of the soil as a septic tank absorption field
or site for foundations and low cost streets and roads;
erosion and runoff problems; potential for recreational
use; suitability for growing grasses, flowers, vines,
shrubs, and trees; and influence of the soil on the overall
general health of residents. Many of these soil proper-
ties, features, and interpretations are given in the sec-
tions on engineering and recreation. Some of the more
important ones are discussed in the following para-
graphs.

Foundations

The soils of Denton County require special attention
when considered as sites for foundations. In some parts
of the county clay soils, which are high in the clay miner-
al montmorillonite, swell when wet and shrink and crack
when dry. This creates such pressure that walls and
foundations will crack unless, and sometimes even if,
specially reinforced. This change in volume of a soil as
moisture content changes is called shrink-swell potential.
Some soils that have only the lower layers high in mont-
morillonite also need special consideration.

Soils likely to swell and shrink enough to damage
foundations are those that have a high liquid limit and
high plasticity index, or those soils classified as CH in
the Unified System of Classification. See table 15 for
estimated engineering properties and classifications, and
table 17 for engineering test data. In addition, see table
9 where soils are rated for building site development.

Other characteristics that merit special attention in
soils that are considered for foundations are flooding,
low strength, or high corrosivity.

Sewage disposal systems

Many new houses are built annually beyond existing
municipal sewerlines and are serviced by septic tank
absorption fields. The effectiveness of these systems
depends largely on the absorptive capacity, permeability,
percolation rate, wetness, flooding, seepage, and slope
of the soils within the filter field.

The soils of Denton County, in general, are severely
limited as sites for septic tank absorption fields. Several
areas of the county consist of clay soils, which are very
slowly permeable.

In table 10 the soils are rated for sanitary facilities. By
using the soil map to identify the soils and then referring
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to the ratings in table 10, it is possible to get a general
idea of how well septic tanks would function in a select-
ed area. Nevertheless, it is advisable to make a detailed
inspection of the soils at the exact site that is to be used
as a filter field.

Control of erosion and runoff

During urban construction the natural vegetation is
generally removed and large areas are covered with
pavement, concrete, and buildings. The amount of runoff
generally increases with construction, and the pattern of
runoff changes. Runoff after a heavy rain may be several
times as great from construction areas as when the
same land was used for farming. The runoff concen-
trates in streets and gutters instead of flowing into natu-
ral waterways, and the result is flooding, erosion, and
deposition of sediments in lower areas. See table 12 for
limitations and features affecting water management.

The control of erosion and runoff should begin at the
planning and design stage, before plans become fixed
and construction begins. With a good development plan,
the problems brought on by soil erosion, runoff, and
sedimentation can usually be avoided or reduced.

The two methods of erosion and sediment control are
mechanical and vegetative.

Some of the mechanical measures used to reshape
the land to intercept, divert, convey, retard, or otherwise
control erosion and runoff follow.

Land grading.—Applies only to those areas going into
immediate construction, as opposed to grading the entire
site. Avoid leaving a large area bare and unprotected by
vegetation.

Bench terraces.—Should be constructed across the
slope of the land and fit the natural terrain. By breaking
up long slopes, bench terraces slow the flow of runoft.

Subsurface drains.—If it is necessary to fill natural
drainage channels, the installation of subsurface drains
will help remove excess ground water.

Diversions.—Channels and ridges constructed across
the slope to intercept and divert runoff so that it will not
cause damage. Diversions need a stable outlet to dis-
pose of water safely.

Berms.—A type of diversion. Berms are compacted
earth ridges on a slight grade and have no channels.
They may be temporary or permanent.

Storm sewers.—A good way to dispose of runoff from
the streets and adjacent lots. In order to prevent sedi-
ments from being deposited downstream, however, or
even clogging the storm sewers, small temporary or per-
manent sediment basins should be constructed adjacent
to sewer inlets.

Outlets.—These are generally grassed waterways.
Outlets are constructed to dispose of water safely from
diversions, parking lots, streets, and other areas.

Waterway stabilization structures.—To prevent erosion
from runoff on slopes too steep to be vegetated, grade
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stabilization structures, special culverts, and different
kinds of pipe can be used, generally in combination with
vegetation.

Lined channels.—Where slopes are t00 steep or soils
too unstable for control by vegetation alone, plastic or
fiberglass mats can be used as temporary lining for
ditches and channels.

Sediment basins.—Temporary earth dams constructed
across waterways to detain runoff and trap sediment and
prevent damage to areas downstream.

Some of the vegetative measures used to control ero-
sion and runoff during and after construction are mulch-
ing and holding mulch in place with fibrous material, and
the planting of temporary or permanent ground cover.

Mulches.—Small grain straw, hay, and certain proc-
essed materials can be used to protect slopes and other
critical areas brought to final grade at an unfavorable
time for seeding. The areas can then be seeded when
the time is favorable without removing the mulch.
Mulches need to be anchored with asphalt, by straight
blade disking or netting, or other methods. Hydromulch-
ing, in which seed, fertilizer, and mulch are applied as a
slurry, is a fast, all-in-one operation that requires little
labor.

Temporary cover.—Rapidly growing plants, such as
annual rye grass and small grain can be used where
cover is needed for a few months or a year or two.

Permanent cover.—Bermudagrass, bahiagrass, weep-
ing lovegrass, and adapted legumes, trees, shrubs, and
certain vines make good permanent ground cover. Most
grasses and legumes require maintenance, such as
weeding, fertilizing, and mowing.

Fibrous materials.—Jute netting, cotton netting, paper
netting, and fibergrass matting are used to control ero-
sion and runoff. Most of these fibrous materials are used
only temporarily to hold mulches in place or to prevent
soil from blowing or washing while plant seedlings are
getting established.

In many areas the overall development plan does not
include the control of erosion and runoff. Erosion control
is left to the individual homeowner. Some of the erosion-
control measures that are practical for protection of
small residential tracts follow.

Grading.—Grade the surface of the lot to make it level
or gently sloping. In areas where soils have a loamy
surface layer, it is beneficial to remove and stockpile the
topsoil so that it can later be replaced on the graded
surface.

Contouring.—Place driveways, walks, fences, retaining
walls, and raised flower beds on the contour, or if that is
not feasible, put them straight across the slope.

Diversions.—Build small diversions that will intercept
runoff and keep it from flowing across erodible areas.
The diversions should be protected with permanent
vegetation.

Waterways.—Construct waterways to help prevent gul-
lying and help drain areas where water stands. Water-
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ways need to be shaped, smoothed, and sodded. In
some cases waterways may be small ditches along prop-
erty lines between lots. They generally empty into bar
ditches or paved and curbed streets.

Drainage.—Drain seep spots, waterlogged areas, and
small ponded areas. This can generally be done with
ditches or tile drains. Some low areas can be filled with
good topsoil.

Special care should be taken in planning and applying
erosion-control and runoff-control measures. They
should be designed to fit the landscape.

Potential for urbanization

The potential of a soil for urbanization is its ability to
support a given structure or activity relative to the cost
expressed in economic, social, or environmental terms.

The soils of Denton County have been rated in table
13 for their potential for urbanization. The elements con-
sidered are: (1) dwellings without basements, but with
public sewer systems, (2) streets, (3) excavations in
which to place utilities, and (4) uncoated steel pipe. Po-
tential for shopping centers and small businesses was
also considered in the rating.

The soils that have the highest potential for urbaniza-
tion are those on which streets and structural founda-
tions can be placed and not deteriorate because of ad-
verse soil factors. In general, these soils are easy to dig
and easy to grow plants in. They are well drained and do
not flood and the landscape is pleasing to the eye. The
factors to consider in rating a soil's potential for each
element of urbanization are flooding, high water table,
wetness, shrink-swell potential, soil strength, soil texture,
and corrosivity to uncoated steel.

Soils that are flooded have very low potential for ur-
banization because of the difficulty and expense involved
in control of floodwaters. In most cases, the watershed
includes an area much larger than that over which any
single land developer has control.

Soils that are wet or have a high water table are not
dominant in Denton County. These characteristics are
most often associated with flood plain soils. Soils that
are or have a high water table have medium or low
potential for urbanization. Drainage systems can be in-
stalled on these soils, however, to alleviate the problem.

Soils that have a high shrink-swell potential and low
strength have low potential for urbanization. These limi-
tations can be partially overcome by increasing the
strength of the structures. In Denton County, these soils
often have additional limitations, such as clay texture
and high corrosivity to uncoated steel, that further lower
their potential for urbanization.

Clay soils are difficult to excavate and to move or
manipulate. This adds to the cost of development and
maintenance.

Soils that are highly corrosive to uncoated steel pipes
generally have other limiting factors. The corrosive effect
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of the soil on uncoated pipes can be partially overcome
by using protective coatings, or by attaching anodes to
the metal, or by using more resistant metals or materials
such as plastics or concrete.

In table 9, the limitation of a soil for building site
development may be based on the rating of a single
factor. For example, a soil that shrinks and swells is
rated as severely limited for buildings because of that
one factor. In table 13, the rating factors are cumulative.
That is, a soil that is clayey and is highly corrosive to
metals is rated lower than a soil that has low strength.
Further, the cumulative ratings of elements of urbaniza-
tion—dwellings, streets, excavations, and uncoated steel
pipe—are used to rate the overall potential of the soil for
urbanization.

The potential of soils for urbanization can be high,
medium, low, and very low.

High—soils with a few limitations that will cause prob-
lems during construction or after development. The limi-
tations can be economically overcome.

Medium—soils with several limitations that will cause
problems during construction or after development.
Some can be easily overcome, but one or more limita-
tions will be difficult or expensive to overcome.

Low—soils with several limitations that will cause prob-
lems, both during construction and after development.
They can only be overcome with difficulty and very ex-
pensive measures.

Very low—soils that flood and may have other prob-
lems. Limitations are impractical and very expensive to
overcome,

Gardening and landscaping

Suburban homeowners who want to landscape their
homes need to know what soils their properties include
and to what flowers and ground cover, vines, shrubs,
and trees these soils are best suited. In some areas
plants may be needed for erosion control as well as
esthetic purposes.

Soils well suited for yard and garden plants are those
that have a deep root zone, a loamy texture, a balanced
supply of plant nutrients, and plenty of organic matter in
various stages of decomposition. They also have ade-

quate water supplying capacity, good drainage, and a

granular structure that allows for free movement of
water, air, and roots. The degree of acidity or alkalinity of
the soil suitable for growing particular plants is also im-
portant. For example, roses and most annual flowers,
most vegetables, and most grasses grow best in soils
that are neutral (noncalcareous) or only slightly acid.
Azaleas, camellias, and similar plants need acid soils.
Some plants grown on soils high in lime, such as the
Bolar soils, develop a condition called chlorosis, or yel-
lowing of the leaves. However, many flowers, shrubs,
and trees are well suited to the limy (calcareous) soils in
Denton County. Some of these flowers are Shasta dai-
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sies, hollyhocks, petunias, zinnias, and gladiolus. Crape-
myrtle, dogwood, pecan, and fruitless mulberry are some
of the shrubs and trees.

See soil descriptions in the section “Soil maps for
detailed planning” for information on soil texture, drain-
age, permeability, structure, and other characteristics.
Table 14 shows soil reaction (pH), permeability, and
available water capacity of the soils.

It is generally less expensive to condition the native
soil than to replace it with a manmade soil material. The
soil should be tested and fertility needs determined for
the plants that are to be grown. The most important
amendment to the soil is organic matter. This may be
leaves, peat moss, compost, rotted sawdust, or manure.
At least 2 inches of organic matter should be added to
the soil. For clayey soils, also add at least 2 inches of
sand, perlite, or vermiculite. In addition, broadcast 5
pounds of superphosphate (0-20-0) and 10 pounds of
gypsum per 100 square feet. All of these materials
should then be spaded or rototilled into the top 8 inches
of the native soil. If an acid soil is desired, also incorpo-
rate 1 to 2 pounds of sulfur. If soil is too strongly acid, it
may be neutralized by adding bonemeal, lime, wood
ashes, or limestone sand.

In some areas of the county, the soils are so clayey it
may be necessary to construct raised beds in order to
grow flowers and some shrubs. Brick, tile, metal, cedar,
or redwood makes good retainers along the edge of
beds. Beds should be filled with good soil material that
has well balanced physical and chemical amendments.

All plants, whether grown in native soil or manmade
soil, require careful maintenance, especially while they
are establishing roots. Good management includes feti-
lizing, watering, weed control, and insect control.

Gardening and landscaping should be included in the
basic planning of urban development. The potential of
the native soil for growing plants should be considered
when selecting sites for urban construction. Also impor-
tant is the protection of existing trees during construc-
tion. In timbered areas, large healthy trees are a valuable
and often irreplaceable asset to the property. Some or-
namental trees are killed or damaged beyond restoration
during excavation, filling, and construction. For guidelines
on the protection of existing trees or selection of adapt-
ed plants, consult the Soil Conservation Service or Agri-
cultural Extension Service.

Soil properties

Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some bench-
mark soils. Established standard procedures are fol-
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lowed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and compac-
tion characteristics. These results are reported in table
17.

Estimates of soil properties are based on field exami-
nations, on laboratory tests of samples from the survey
area, and on laboratory tests of samples of similar soils
in nearby areas. Tests verify field observations, verify
properties that cannot be estimated accurately by field
observation, and help characterize key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering properties and classifications

Table 14 gives estimates of the engineering classifica-
tion and of the range of index properties for the major
layers of each soil in the survey area. Most soils have
layers of contrasting properties within the upper 5 or 6
feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and morphology."”

Texture is given in the standard terms used by the
U.S. Department of Agricuiture (4). These terms are de-
fined according to percentages of sand, silt, and clay in
the fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter and according to
plasticity index, liquid limit, and organic matter content.
Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML,
CL, OL, MH, CH, and OH; and highly organic soils as Pt.
Soils exhibiting engineering properties of two groups can
have a dual classification, for exampie, SP-SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
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of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are clas-
sified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine-
ment, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index num-
bers range from 0 for the best subgrade material to 20
or higher for the poorest. The AASHTO classification for
soils tested, with group index numbers in parentheses, is
given in table 17.

ARock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on labora-
tory tests of soils sampled in the survey area and in
nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits) indi-
cate the plasticity characteristics of a soil. The estimates
are based on test data from the survey area or from
nearby areas and on field examination.

The estimates of grain-size distribution, liquid fimit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

Physical and chemical properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field, par-
ticularly structure, porosity, and texture. Permeability is
considered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
r‘vater movement under saturated conditions affects be-

avior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
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capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most impor-
tant properties are the content of organic matter, soil
texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory anal-
yses. Soil reaction is important in selecting crops and
other plants, in evaluating soil amendments for fertility
and stabilization, and in determining the risk of corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of undis-
turbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on measure-
ments of similar soils.

It the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to build-
ings, roads, and other structures. Special design is often
needed. '

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture con-
tent is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2 millime-
ters in diameter. The classes are /ow, a change of less
than 3 percent; moderate, 3 to 6 percent; and high, more
than 6 percent. Very high, greater than 9 percent, is
sometimes used.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corro-
sion of uncoated steel is related to such factors as soil
moisture, particle-size distribution, acidity, and electrical
conductivity of the soil. The rate of corrosion of concrete
is based mainly on the sulfate and sodium content, tex-
ture, moisture content, and acidity of the soil. Special
site examination and design may be needed if the com-
bination of factors creates a severe corrosion environ-
ment. The steel in installations that intersect soil bound-
aries or soil layers is more susceptible to corrosion than
steel in installations that are entirely within one kind of
soil or within one soil layer.
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For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water (5).

Erosion factor T is an estimate of the maximum aver-
age annual rate of soil erosion by wind or water that can
occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.
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Flooding is the temporary covering of soil with water
from overflowing streams or with runoff from adjacent
slopes. Water standing for short periods after rains or
after snow melts is not considered flooding. Flooding is
rated in general terms that describe the frequency and
duration of flooding and the time of year when flooding is
most likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding; and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.
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Engineering test data

Table 17 contains the results of engineering tests per-
formed by the State Department of Highways and Public
Transportation and the Soil Conservation Service on
some of the soils in Denton County. The table shows the
specific location where samples were taken, the depth to
which sampling was done, and the results of tests to
determine particle size distribution and other properties
significant in soil engineering.

As moisture is removed, the soil shrinks and de-
creases in volume in direct proportion to the loss in

‘moisture untl a condition of equilibrium called the

shrinkage limit is reached. At this point, shrinkage stops,
although additional moisture is removed. Shrinkage limit
is reported as the percentage of moisture in ovendry soil.

Lineal shrinkage is the decrease in one dimension of
the soil mass that occurs when the moisture content is
reduced from the liquid limit to the shrinkage limit. It is
expressed as a percentage of the original dimension.

Shrinkage ratio is the volume change that results from
the drying of soil material divided by the moisture loss
caused by drying. It is expressed numerically.

Mechanical analysis shows the percentage, by weight,
of soil particles that pass sieves of specified sizes. Sand
and other coarser materials do not pass the No. 200
sieve, as do the finer silt and clay particles.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil material.
As the moisture content of a clayey soil is increased
from a dry state, the material changes from solid to
plastic. If the moisture content is further increased, the
material changes from plastic to liquid. The plastic limit is
the moisture content at which the soil material passes
from solid to plastic. The liquid limit is the moisture
content at which the material changes from plastic to
liquid. The plasticity index is the numerical difference
between the liquid limit and plastic limit. It indicates the
range of moisture content within which a soil material is
plastic.

Classification of the soils

The system of soil classification. used by the National
Cooperative Soil Survey has six categories (6). Beginning
with the broadest, these categories are the order, su-
border, great group, subgroup, family, and series. Classi-
fication is based on soil properties observed in the field
or inferred from those observations or from laboratory
measurements. In table 18, the soils of the survey area
are classified according to the system. The categories
are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The differ-
ences among orders reflect the dominant soil-forming
processes and the degree of soil formation. Each order
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is identified by a word ending in so/. An example is
Mollisol.

SUBORDER. Each order is divided into suborders pri-
marily on the basis of properties that influence soil gen-
esis and are important to plant growth or properties that
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Ustoll (Ust, meaning burnt, plus o/,
from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of development of pedogenic hori-
zons; soil moisture. and temperature regimes; and base
status. Each great group is identified by the name of a
suborder and by a prefix that indicates a property of the
soil. An example is Calciustolls (Calc, meaning limy hori-
zons, plus ustoll, the suborder of the Mollisols that has
an ustic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transi-
tions to other orders, suborders, or great groups. Extra-
grades have some properties that are not representative
of the great group but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that
typifies the great group. An example is Typic Calciustolls.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the prop-
erties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
Zone, consistence, moisture equivalent, slope, and per-
manent cracks. A family name consists of the name of a
subgroup preceded by terms that indicate soil properties.
An example is fine-silty, mixed, thermic Typic Calcius-
tolls.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series. The Lewisville series is a fine-silty,
mixed, thermic Typic Calciustolls.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. A pedon, a small
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three-dimensional area of soil, that is typical of the series
in the survey area is described. The detailed description
of each soil horizon follows standards in the Soil Survey
Manual (4). Many of the technical terms used in the
descriptions are defined in Soil Taxonomy (6). Unless
otherwise stated, colors in the descriptions are for dry
soil. Following the pedon description is the range of
important characteristics of the soils in the series.

The map units of each soil series are described in the
section “Soil maps for detailed planning.”

Aledo series

The Aledo series consists of very shallow to shallow,
loamy, soils on uplands. These soils formed in limestone
and marl. Slopes range from 1 to 8 percent.

Typical pedon of Aledo clay loam, in an area of Aledo
association, undulating; from the intersection of Farm
Road 2450 and Farm Road 455 in Bolivar, 6.0 miles
west on Farm Road 455, 3.4 miles north and 0.4 mile
east on county road, and 1,000 feet north in rangeland:

A11—0 to 4 inches; brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 3/2) moist; moderate medium granu-
lar structure; slightly hard, friable; many medium
roots; about 8 percent limestone fragments less
than 1/2 inch across; calcareous; moderately alka-
line; clear wavy boundary.

A12—4 to 9 inches; brown (7.5YR 4/2) very gravelly clay
loam, dark brown (7.5YR 3/2) moist; moderate
medium granular structure; slightly hard, friable;
about 65 percent flat limestone fragments 1/2 inch
to 4 inches across the long axis; calcareous; moder-
ately alkaline; abrupt wavy boundary.

R—9 to 15 inches; indurated, coarsely fractured, thin-
bedded limestone.

The solum ranges from 8 to 18 inches thick.

The A11 horizon is grayish brown, brown, dark grayish
brown, or dark brown. Texture is clay loam, loam, gravel-
ly clay loam, or gravelly loam. Limestone fragments
range from 5 to about 35 percent, by volume. The A12
horizon is grayish brown, brown, dark grayish brown,
dark brown, or very dark grayish brown. Texture is grav-
elly clay loam, gravelly loam, very gravelly clay loam, or
very gravelly loam. Limestone fragments range from 50
to 80 percent, by volume.

Altoga series

The Altoga series consists of deep, clayey soils on
old, high terraces. These soils formed in calcareous
clayey sediments. Slopes range from 3 to 12 percent.

Typical pedon of Altoga silty clay, 3 to 5 percent
slopes; from the intersection of Farm Road 720 and
Cottonwood Park Road in Little Elm, 1.0 mile south on
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Cottonwood Park Road and 1,000 feet west into park-
land:

A1—0 to 6 inches; pale brown (10YR 6/3) silty clay,
brown (10YR 5/3) moist; moderate medium suban-
gular blocky structure; hard, friable; common roots;
few fine calcium carbonate concretions; calcareous;
moderately alkaline; gradual smooth boundary.

B2—6 to 23 inches; light yellowish brown (10YR 6/4)
silty clay, yellowish brown (10YR 5/4) moist; moder-
ate medium blocky and subangular blocky structure;
hard, friable; few roots; few films and threads of
calcium carbonate on faces of peds; calcareous;
moderately alkaline; gradual smooth boundary.

B2ca—23 to 56 inches; light yellowish brown (10YR 6/4)
silty clay, yellowish brown (10YR 5/4) moist; weak
coarse prismatic structure parting to weak coarse
blocky; hard, friable; about 5 percent soft masses
and concretions of calcium carbonate; calcareous;
moderately alkaline; gradual smooth boundary.

C—56 to 80 inches; brownish yellow (10YR 6/6) silty
clay, yellowish brown (10YR 5/6) moist; few fine
distinct light brownish gray mottles; massive; hard,
firm; about 2 percent soft masses and concretions
of calcium carbonate; calcareous; moderately alka-
line.

The solum ranges from 37 to 65 inches thick. Depth to
soft masses of calcium carbonate is 17 to 28 inches.
Texture of the solum is silty clay, silty clay loam, or clay
loam.

The A horizon is grayish brown, brown, yellowish
brown, pale brown, or light yellowish brown.

The B horizon is brown, yellowish brown, light yellow-
ish brown, very pale brown, yellow, or brownish yellow. A
few brownish gray or brown mottles may be below
depths of 40 inches. Calcium carbonate as weakly ce-
mented concretions, fiims, and threads, or soft masses
range from 5 to 10 percent.

The C horizon is brownish yellow, yellow, or very pale
brown.

Aquilla series

The Aquilla series consists of deep, sandy soils that
formed in sandy sediments on old terraces. Slopes
range from 2 to 5 percent.

Typical pedon of Aquilla loamy fine sand, 2 to 5 per-
cent slopes; from the intersection of Interstate Highway
35E and Texas Highway 121 in Lewisville, 1.0 mile east
on Texas Highway 121, 2.3 miles south on county road,
and 100 feet east into pasture:

A1—0 to 13 inches; brown (7.5YR 5/4) loamy fine sand,
brown (7.5YR 4/4) moist; weak granular structure;
loose, very friable; few medium roots; mildly alkaline;
gradual smooth boundary.
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A2—13 to 56 inches; reddish yellow (7.5YR 6/6) loamy
fine sand, strong brown (7.5YR 5/6) moist; weak
granular structure; loose, very friable; mildly alkaline;
diffuse boundary.

A28&B2t—56 to 80 inches; light brown (7.5YR 6/4) loamy
fine sand, brown (7.5YR 5/4) moist; with about 20
percent yellowish red (5YR 4/6) and strong brown
(7.5YR 5/6) sandy loam lamellae 1/8 to 3/4 inch
thick; weak fine subangular blocky structure in the
lamellae and single grained between the lamellae;
very friable; mildly alkaline.

The solum ranges from 60 to more than 100 inches
thick.

The A1 horizon is pale brown, light brown, brown,
grayish brown, or yellowish brown. Reaction is neutral or
mildly alkaline. The A2 horizon is yellowish brown, light
brown, or reddish yellow. Texture is fine sand or loamy
fine sand. Reaction is neutral or mildly alkaline. The A2
part of the A2&B2t horizon is brown, light brown, reddish
brown, or pink. The B2t part is brown, strong brown, or
yellowish red. Texture is fine sandy loam or sandy clay
loam. The B2t part is 10 to 30 percent of the horizon
and is made up of mottles and lamellae. Reaction is
neutral or mildly alkaline.

Aubrey series

The Aubrey series consists of moderately deep, loamy
soils that formed in acid clayey shale. Slopes range from
2 to 15 percent.

Typical pedon of Aubrey fine sandy loam, 2 to 5 per-
cent slopes; from the intersection of U.S. Highway 377
and Farm Road 428 in Aubrey, 5.0 miles east on Farm
Road 428, 1.7 miles south on Farm Road 2931, and 250
feet east into wooded pasture:

A1—0 to 6 inches; brown (7.5YR 5/4) fine sandy loam,
brown (7.5YR 4/4) moist, moderate fine subangular
blocky structure; very hard, friable; common fine and
medium roots; few fine pores; medium acid; clear
smooth boundary.

B21t—6 to 20 inches; red (2.5YR 4/6) clay, dark red
(2.5YR 3/6) moist; moderate medium blocky struc-
ture; very hard, very firm; few fine and medium
roots; few clay films on faces of peds; very strongly
acid; gradual smooth boundary.

B22t—20 to 27 inches; red (2.5YR 4/6) and gray (5YR
5/1) clay; moderate medium blocky structure; very
hard, very firm; few fine roots; few clay films on
faces of peds; common light gray (5YR 7/1) shale
fragments; very strongly acid; clear wavy boundary.

Cr—27 to 66.inches; light gray (SYR 7/1) clayey shale,
gray (5YR 6/1) moist; common thin strata of strong
brown (7.5YR 5/6); massive; extremely hard, very
firm; very strongly acid.
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The solum ranges from 23 to 40 inches thick.

The A horizon is dark brown or brown. Reaction
ranges from medium acid through neutral. A thin A2
horizon slightly lighter in color than the A1 is in some
pedons.

The B2t horizon is red, yellowish red, reddish brown,
or brown. Contrasting motties of red, yellowish red,
brown, strong brown, gray, or grayish brown range from
none to few in the upper part and few to common in the
lower part. Texture is 40 to 60 percent clay. Reaction
ranges from extremely acid through medium acid.

The Cr horizon is stratified and mottled in shades of
red, brown, gray, and yellow. It is clayey shale or shale.
Reaction is extremely acid through neutral.

Bastrop series

The Bastrop series consists of deep, loamy soils that
formed in loamy sediments on stream terraces. Slopes
range from 1 to 5 percent.

Typical pedon of Bastrop fine sandy loam, 1 to 3
percent slopes; from the intersection of Interstate High-
way 35 and Farm Road 455 in Sanger, 4.0 miles west on
Farm Road 455 to Bolivar, 1.2 miles north on Farm Road
2450, 0.4 mile west, 0.2 mile south, and 0.2 mile east on
private road, and 100 feet south in pasture:

Ap—0 to 5 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) moist; weak coarse blocky
structure; hard, friable; many roots; few worm holes;
neutral; aburpt smooth boundary.

B21t—5 to 16 inches; reddish brown (5YR 4/4) sandy
clay loam, dark reddish brown (5YR 3/4) moist;
moderate coarse prismatic structure parting to weak
subangular blocky; hard, firm; few roots; few worm
holes; neutral; gradual smooth boundary.

B22t—16 to 56 inches; yellowish red (5YR 5/6) sandy

- clay loam, yellowish red (SYR 4/6) moist; moderate
coarse prismatic structure parting to moderate fine
and medium subangular blocky; very hard, firm;
common clay films; few roots; few worm holes; neu-
tral; gradual smooth boundary.

B23t—56 to 80 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; moder-
ate coarse prismatic structure parting to moderate
fine and medium subangular blocky; very hard, firm;
few clay films; few fine distinct dark brown mottles:
neutral.

The solum ranges from 61 to more than 80 inches
thick. Calcium carbonate films, threads, or concretions
are below a depth of 70 inches.

The A horizon is grayish brown, brown, pale brown, or
light brown. Reaction is slightly acid or neutral.

The B2t horizon is red, reddish yellow, yellowish red,
reddish brown, brown, or strong brown. Mottles in
shades of red or brown range from none to common.
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Texture is sandy clay loam or clay loam. Reaction is
slightly acid or neutral.

The C horizon, where present, is reddish yellow or
light brown. Lenses of pale brown or white fine sand are
few to common. Texture is sandy clay loam or fine sandy
loam. Strata of gravelly clay loam and loamy sand range
from none to common. Reaction is slightly acid through
mildly alkaline.

Birome series

The Birome series consists of moderately deep, loamy
soils that formed in clayey and loamy sediments high in
iron. Slopes range from 1 to 15 percent.

Typical pedon of Birome fine sandy loam, 3 to 5 per-
cent slopes; from the intersection of Loop 288 and U.S.
Highway 380 on east side of Denton, 8.0 miles east on
U.S. Highway 380, 2.4 miles south on paved county
road, 0.9 mile west on unpaved county road, and 50 feet
north of right-of-way in wooded pasture:

A1—0 to 6 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) moist; moderate medium
subangular blocky structure; hard, friable; common
roots; common pores; common ironstone and sand-
stone nodules and fragments less than 1/2 inch
across; neutral; clear smooth boundary.

B21t—6 to 17 inches; yellowish red (5YR 5/6) clay,
yellowish red (5YR 4/6) moist; moderate medium
subangular blocky and blocky structure; very hard,
firm; few fine roots; few clay films; common flat
ironstone fragments less than 1/2 inch in length;
medium acid; gradual smooth boundary.

B22t—17 to 27 inches; yellowish red (5YR 5/6) clay,
yellowish red (5YR 4/6) moist; common medium dis-
tinct strong brown (7.5YR 5/6) mottles; moderate
fine and medium blocky and subangular blocky
structure; hard, firm; few fine roots on ped surfaces;
common distinct clay films; common ironstone and
sandstone fragments less than 1/2 inch in length;
medium acid; gradual smooth boundary. :

B3—27 to 34 inches; mottled yellowish red (5YR 5/6),
strong brown (7.5YR 5/6), and red (2.5YR 5/6)
sandy clay, moderate fine and medium subangular
blocky structure; hard, firm; few brittle sandstone
fragments 1/2 to 1 1/2 inches across; few ironstone
fragments; medium acid; abrupt wavy boundary.

Cr—34 to 60 inches; strong brown (7.5YR 5/6) and
yellowish red (5YR 5/6) brittle fractured sandstone
with 1 to 4 inch strata of strong brown, yellowish
red, red, and gray shaly clay; sandstone in bands 2
to 6 inches thick; very strongly acid in shaly clay,
medium acid in sandstone.

The solum ranges from 30 to 37 inches thick. In stony
phases, sandstone and ironstone fragments and nodules
make up 3 to 15 percent of the volume and range from
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less than an inch to 15 inches across, with 2 to 15
percent of the volume fragments coarser than 3 inches
across.

The A horizon is pale brown, brown, or light reddish
brown. In some pedons, an A2 horizon, 1 to 4 inches in
thickness, is slightly lighter in color. Reaction is medium
acid through neutral.

The B2t horizon is reddish yellow, yellowish red, red-
dish brown, light red, or red. It has few to common
distinct mottles of reddish yellow, pale brown, strong
brown, or dark red in the lower part. The B2t horizon is
sandy clay or clay. Reaction is strongly acid or medium
acid. The B3 horizon is reddish yellow, strong brown,
yellowish red, or red. it is mottled with these colors or
has common mottles of strong brown, brown, or yellow-
ish brown. It is clay, sandy clay, or clay loam. Reaction is
strongly acid or medium acid.

The Cr horizon is brownish sandstone strata that are 1
to 12 inches thick interbedded with gray, brown, or red
shaly clay or sandy clay. Reaction is very strongly acid
through medium acid.

Bolar series

The Bolar series consists of moderately deep, loamy
soils on uplands. They formed in interbedded limestone
and marl. Slopes range from 1 to 5 percent.

Typical pedon of Bolar clay loam, 3 to 5 percent
slopes; from the intersection of interstate Highway 35
and Farm Road 455 in Sanger, 2.0 miles west on Farm
Road 455, 0.6 mile north on county road, and 1,100 feet
east into rangeland:

A1—0 to 13 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium granular structure; slightly hard,
very friable; common roots; common worm casts;
few fine calcium carbonate concretions; calcareous;
moderately alkaline; gradual smooth boundary.

B21—13 to 20 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) moist; moder-
ate fine and medium blocky structure; slightly hard,
very friable; few fine roots; few fine calcium carbon-
ate concretions; calcareous; moderately alkaline;
clear wavy boundary.

B22ca—20 to 31 inches; light olive brown (2.5Y 5/4)
clay loam, olive brown (2.5Y 4/4) moist; moderate
medium subangular blocky structure; slightly hard,
friable; few fine roots; about 5 percent soft masses
and fine concretions of calcium carbonate; calcare-
ous; moderately alkaline; gradual smooth boundary.

B3ca—31 to 36 inches; light brownish gray (2.5Y 6/2)
silty clay loam, grayish brown (2.5Y 5/2) moist; few
fine faint light yellowish brown and brown mottles;
weak fine subangular blocky structure; slightly hard,
very friable; about 15 percent soft masses and con-
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cretions of calcium carbonate; calcareous; moder-
ately alkaline; abrupt wavy boundary.

R—36 to 44 inches; hard, fractured limestone rock
coated with soft calcium carbonate; fractures filled
with light brownish gray (2.5Y 6/2) and pale yellow
(2.5Y 7/4) marly clay.

The solum ranges from 27 to 39 inches thick.

The A horizon is brown, dark grayish brown, or dark
brown. Texture is loam, clay loam, or silty clay loam.

The B horizon is brown, pale brown, grayish brown,
light brownish gray, or light olive brown. Mottles of yel-
lowish brown or brown range from none to common in
the lower part. Texture is clay loam or silty clay loam.
Visible calcium carbonate ranges from 5 to 20 percent
by volume soft bodies and concretions.

The R horizon is coarsely fractured limestone that is
interbedded with brownish, grayish, or yellowish marly
clay or silty clay.

Branyon series

The Branyon series consists of deep, clayey soils on
uplands. They formed in filled valleys or ancient terraces
of calcareous, clayey sediments. Slopes range from 0 to
3 percent.

Typical profile of Branyon clay, 0 to 1 percent slopes;
from the intersection of Farm Road 720 and Farm Road
423 in Little Eim, 2.0 miles south on Farm Road 423, 2.7
miles west on paved county road to entrance to Hack-
berry Park, and 150 feet southeast into park:

Ap—o0 to 6 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate medium blocky
structure; very hard, very firm, very sticky and plas-
tic; common fine roots; few fine calcium carbonate
concretions; many vertical cracks less than 1/2 inch
long; calcareous; moderately alkaline; clear wavy
boundary.

A1—®6 to 56 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; strong coarse blocky struc-
ture; very hard, very firm, very sticky and plastic;
common fine roots; few fine calcium carbonate con-
cretions; common fine and coarse intersecting slick-
ensides at a depth of more than 20 inches, tilted 45
to 70 degrees from horizontal; calcareous; moder-
ately alkaline; diffuse boundary.

AC—56 to 80 inches; gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; few fine distinct yellowish brown
mottles; moderate medium blocky structure; very
hard, very firm, very sticky and plastic; common cal-
cium carbonate concretions 1 to 2 mm in diameter:;
few fine slickensides, calcareous; moderately alka-
line.
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The solum is more than 80 inches thick. Depth to
subhorizons having chroma of more than 1.5 is 50 to
more-than 80 inches.

The A horizon is dark gray or very dark gray. It is 22 to
60 inches in more than 80 percent of each pedon. The
AC horizon is gray or grayish brown. Mottles of light
yellowish brown, yellowish brown, or grayish brown range
from none to common. Calcium carbonate concretions
range from few to about 10 percent, by volume.

Bunyan series

The Bunyan series consists of deep, loamy soils on
bottom lands. They formed in stratified alluvium. They
are subject to flooding more than once each 2 years for
a period of 2 to 7 days during wet seasons. Slopes are
less than 1 percent.

Typical pedon of Bunyan fine sandy loam, frequently
flooded; from the intersection of Loop 288 and U.S.
Highway 380 in Denton, 3.9 miles east on U. S. Highway
380, 0.5 mile north on county road, and 110 feet west of
right-of-way into pasture:

A1—0 to 5 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 4/3) moist; moderate medium
subangular blocky and granular structure; soft, very
friable; many fine and medium roots; neutral; clear
smooth boundary.

C1—5 to 21 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) moist; massive; soft, very
friable; few fine roots; few worm casts; few bedding
planes; neutral; clear smooth boundary.

C2—21 to 42 inches; brown (7.5YR 5/4) sandy clay
loam, dark brown (7.5YR 4/4) moist; massive; slight-
ly hard, friable; few thin dark brown (10YR 3/3)
strata of clay loam less than 1/2 inch thick; few
medium roots; moderately alkaline; diffuse boundary.

C3—42 to 66 inches; brown (7.5YR 5/4) sandy clay
loam, dark brown (7.5YR 4/4) moist; massive; slight-
ly hard, friable; few fine black concretions; few thin
strata of dark brown (10YR 3/3) clay loam; moder-
ately alkaline.

The A horizon is grayish brown or brown. Reaction is
slightly acid or neutral. Thin strata of darker and lighter
colors range from none to few.

The C horizon is yellowish brown or brown. Mottles
and strata of grayish brown and reddish yellow range
from none to common. Texture is sandy clay loam, fine
sandy loam, or loam. Reaction is slightly acid through
moderately alkaline. Thin strata of dark brown clay loam
range from few to common. Clay loam horizons are
below a depth of 37 inches in some pedons.
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Burleson series

The Burleson series consists of deep, clayey soils on
upland terraces. They formed in ancient clayey alluvium.
Slopes range from 0 to 3 percent.

Typical pedon of Burleson clay, 0 to 1 percent slopes;
from the intersection of Frisco Park Road and Farm
Road 720 in Little Elm, 0.2 mile north on Frisco Park
Road and 100 feet east of right-of-way into parkland in a
microdepression:

A11—0 to 17 inches; gray (10YR 5/1) clay, very dark
gray (10YR 3/1) moist; moderate medium blocky
structure; extremely hard, very firm, very sticky and
plastic; common fine roots; few worm casts; neutral;
clear wavy boundary.

A12—17 to 46 inches; gray (10YR 5/1) clay, very dark
gray (10YR 3/1) moist; strong medium blocky struc-
ture; extremely hard, very firm, very sticky and plas-
tic, few fine roots on ped surfaces; common inter-
secting slickensides in the lower part; moderately
alkaline; clear wavy boundary.

AC—46 to 59 inches; gray (10YR 6/1) clay, gray (10YR
5/1) moist; few medium faint brown (10YR 5/3) mot-
tles and dark gray (10YR 4/1) vertical streaks;
strong coarse blocky structure; extremely hard, very
firm, very sticky and plastic; common intersecting
slickensides; few soft masses of calcium carbonate;
calcareous; moderately alkaline; diffuse boundary.

C—59 to 80 inches; light brownish gray (10YR 6/2) clay,
grayish brown (10YR 5/2) moist; common medium
distinct yellowish brown (10YR 5/6) mottles; mas-
sive; extremely hard, very firm, very sticky and plas-
tic, few fine masses of calcium carbonate; calcare-
ous; moderately alkaline.

The solum ranges from 43 to more than 90 inches
thick, and it is more than 55 inches thick in more than 70
percent of any pedon.

The A horizon is gray, dark gray, or very dark gray.
Reaction is medium acid through moderately alkaline.
The matrix is noncalcareous to a depth of more than 30
inches in more than half of the pedon. The AC horizon is
gray or dark gray. Mottles in shades of olive and brown
range from none to common. Vertical streaks of dark
gray or very dark gray range from few to common. Reac-
tion is mildly alkaline or moderately alkaline.

The C horizon is gray, olive gray, dark gray, light
brownish gray, grayish brown, or olive. Contrasting mot-
tles in shades of brown, olive, or yellow range from none
to common. Reaction is mildly alkaline or moderately
alkaline.
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Callisburg series

The Callisburg series consists of deep, loamy soils
that formed in clay and clayey shale. Siopes range from
1 to 5 percent.

Typical pedon of Callisburg fine sandy loam, 1 to 3
percent slopes; from the intersection of Loop 288 and
U.S. Highway 380 in Denton, 8.0 miles east on U.S.
Highway 380, 0.6 mile south on private road, and 0.25
mile west into pasture:

A1—0 to 5 inches; brown (7.5YR 4/2) fine sandy loam,
dark brown (7.5YR 3/2) moist; massive; very hard,
very firm; common fine roots; few fine and medium
pores; few black concretions; medium acid; abrupt
wavy boundary.

B21t—5 to 13 inches; strong brown (7.5YR 5/6) sandy
clay, strong brown (7.5YR 5/6) moist; strong
medium and coarse blocky structure; extremely
hard, very firm; few roots on ped surfaces; few fine
pores; few clay films; few black concretions; slightly
acid; gradual wavy boundary.

B22t—13 to 32 inches; yellowish brown (10YR 5/6) clay,
yellowish brown (10YR 5/4) moist; few medium dis-
tinct pale brown (10YR 6/3) mottles; strong coarse
blocky structure; extremely hard, very firm; common
fine roots on ped surfaces; common clay films; neu-
tral; diffuse boundary.

B23t—32 to 56 inches; brownish yellow (10YR 6/6)
sandy clay, yellowish brown (10YR 5/6) moist; few
fine faint strong brown and gray mottles; moderate
coarse blocky structure; extremely hard, very firm;
common clay films; few pitted calcium carbonate
concretions below a depth of 44 inches; gray colors
increase with depth; few peds coated with black in
lower part; mildly alkaline; diffuse boundary.

B3—56 to 80 inches; yellowish brown (10YR 5/8) sandy
clay loam, yellowish brown (10YR 5/8) moist; few
fine faint strong brown and common coarse distinct
light gray (N 7/0) mottles; moderate coarse blocky
structure; extremely hard, very firm; few clay films;
common black coatings on ped surfaces; mildly al-
kaline.

The solum ranges from 65 to more than 80 inches in
thickness. Depth to calcium carbonate is 40 to 60
inches.

The A horizon is pale brown, brown, or grayish brown.
Reaction is medium acid through neutral. A thin A2 hori-
zon is in some pedons. It is one to two units in value
lighter than the A1 horizon.

The B21t horizon is yellowish brown, reddish yeliow,
strong brown, or brown. Mottles of yellowish red or red
range from none to common. Texture is clay loam, sandy
clay loam, or sandy clay. Reaction is strongly acid
through slightly acid. The B22t and B23t horizons are
yellowish brown, brownish yellow, light yellowish brown,
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strong brown, or reddish yellow. Mottles of red, brown,
pale brown, or gray range from few to common. Texture
is clay or sandy clay. Reaction is medium acid through
mildly alkaline.

The B3 horizon is yellowish brown, fight yellowish
brown, brown, strong brown, or yellowish red. It has few
to common mottles of red, brown, or gray. Texture is
clay, sandy clay, or sandy clay loam. Reaction is medium
acid through moderately alkaline.

Crockett series

The Crockett series consists of deep, loamy soils that
formed in alkaline marine clays. Slopes range from 0 to
3 percent.

Typical pedon of Crockett fine sandy loam, 1 to 3
percent slopes; from the entrance to Oakland Park in
Lake Dallas, 1.0 mile southwest on park road and 600
feet west into parkland:

Ap—0 to 6 inches; pale brown (10YR 6/3) fine sandy
loam, brown (10YR 5/3) moist; weak granular struc-
ture; slightly hard, very friable; many fine roots; neu-
tral; abrupt wavy boundary.

B21t—6 to 15 inches; mottled reddish brown (2.5YR
4/4), light brownish gray (10YR 6/2), and reddish
yellow (5YR 6/6) clay, moderate medium blocky
structure; very hard, very firm; few roots on ped
surfaces; few vertical streaks of Ap material in the
upper part; medium acid; gradual wavy boundary.

B22t—15 to 27 inches; mottled light yellowish brown
(10YR 6/4), light brownish gray (10YR 6/2), and
reddish brown (2.5YR 5/4) clay; moderate and
medium strong blocky structure; extremely hard,
very firm; few roots; common clay films; few angular
prisms and coarse slickensides below 20 inches:
mildly alkaline; gradual wavy boundary.

B23t—27 to 43 inches; mottled grayish brown (10YR
5/2); red (2.5YR 5/6), and yellowish brown (10YR
5/4) clay, moderate coarse blocky structure; ex-
tremely hard, very firm; few roots; continuous clay
films; common coarse slickensides; mildly alkaline;
gradual wavy boundary.

B3—43 to 55 inches; mottied pale brown (10YR 6/3),
light gray (10YR 6/1), and brownish yellow (10YR
6/6) clay; moderate medium blocky structure; ex-
tremely hard, very firm; few thin clay films; few fine
calcium carbonate masses and concretions; mildly
alkaline; diffuse boundary.

C—55 to 66 inches; mottied pale brown (10YR 6/3), light
gray (10YR 6/1), and brownish yellow (10YR 6/6)
clay; massive; extremely hard, very firm; few soft
calcium carbonate masses and concretions; calcare-
ous; moderately alkaline.
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The solum ranges from 50 to more than 80 inches in
thickness. Depth to visible calcium carbonate is 33 to 60
inches.

The A horizon is dark grayish brown, dark brown,
brown, pale brown, or yellowish brown. Reaction is
medium acid through neutral. A thin A2 horizon slightly
lighter in color than the A1 horizon is in some pedons.

The Bt horizon has variable colors and is mottled in
shades of brown, yellow, and red. The matrix is grayish
brown, brown, or yellowish brown mottled with red, red-
dish brown, brown, or olive. Texture is clay or clay loam.
Visible calcium carbonate ranges from none to few. Re-
action is slightly acid through mildly alkaline.

The B3 and C horizons include colors of gray, light
gray, or brownish gray in addition to those listed for the
Bt horizon. Texture is clay, clay loam, or sandy clay.

Eddy series

The Eddy series consists of very shallow to shallow,
loamy soils that formed on chalky limestone. Slopes
range from 3 to 15 percent.

Typical pedon of Eddy gravelly clay loam, 3 to 15
percent slopes; from Hebron, 1.0 mile south on gravel
county road and 300 feet east into rangeland:

A1—0 to 4 inches; grayish brown (10YR 5/2) gravelly
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate fine granular structure; hard, firm;
common fine roots; about 20 percent chalk frag-
ments 1/2 to 2 inches across; calcareous; moder-
ately alkaline; clear smooth boundary.

A&C—4 to 8 inches; grayish brown (10YR 5/2) gravelly
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium granular  structure;
common medium roots; about 50 percent chalk frag-
ments 2 to 8 inches long and 1/2 inch to 2 inches
thick; calcareous; moderately alkaline; abrupt
smooth boundary.

Cr—8 to 20 inches; platy white fractured chalk; plates
are 8 to 15 inches wide and become coarser with
depth.

The thickness of the solum to chalky limestone is 3 to
12 inches. The soil is 20 to 90 percent chalk fragments.
Texture of the fine earth is clay loam or loam.

The A horizon is light brownish gray, grayish brown,
pale brown, or brown.

The Cr horizon ranges in hardness from 1 to 3 on
Mohs scale.

Energy series

The Energy series consists of deep, loamy soils that
formed in recent alluvium on flood plains. Slopes range
from 0 to 1 percent. The soil floods one or more times
each 1 to 5 years unless protection is provided.
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Typical pedon of Energy fine sandy loam, frequently
flooded; from the intersection of Interstate 35 and Farm
Road 455 in Sanger, 2.4 miles west on Farm Road 455,
1.2 miles south on county road to south side of Clear
Creek and 50 feet west of right-of-way in improved pas-
ture:

Ap—O0 to 4 inches; light gray (10YR 7/2) fine sandy
loam, light brownish gray (10YR 6/2) moist; weak
granular structure; soft, very friable; calcareous;
moderately alkaline; clear smooth boundary.

A11—4 to 7 inches; very pale brown (10YR 7/3) fine
sandy loam, brown (10YR 5/3) moist; massive;
loose, very friable; alternating 1/8 to 1/2 inch thick
strata of pale brown fine sand and fine sandy loam;
calcareous; moderately alkaline; clear smooth
boundary.

A12—7 to 19 inches; brown (10YR 5/3) fine sandy loam,
brown (10YR 4/3) moist; weak fine subangular
blocky structure; slightly hard, very friable; wavy 1-
to 2-inch band of fine sand in the lower part; few
pockets of dark brown (10YR 3/3) worm casts in
the upper part; calcareous; moderately alkaling;
clear smooth boundary.

C1—19 to 35 inches; stratified very pale brown (10YR
7/3) and brown (10YR 5/3) fine sandy loam; mas-
sive; loose, very friable; strata 1/8 to 1 inch thick;
calcareous; moderately alkaline; abrupt smooth
boundary.

C2—35 to 42 inches; light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2) moist;
common fine faint very pale brown mottles; massive;
loose, very friable; calcareous; moderately alkaline;
clear smooth boundary.

IIA—42 to 60 inches; dark grayish brown (10YR 4/2)
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate fine granular structure; slightly hard,
friable; calcareous; moderately alkaline.

Texture of the 10- to 40-inch control section is fine
sandy loam or loam with thin strata of fine sand, loamy
fine sand, or sandy clay loam. _

The A horizon is brown, pale brown, light brownish
gray, or very pale brown.

The C horizon is brown, pale brown, light brownish
gray, or very pale brown. Contrasting brownish mottles
range from none to common.

The A horizon is very dark gray, very dark grayish
brown, or dark grayish brown. It is loam, clay loam, or
sandy clay loam.

Ferris series

The Ferris series consists of deep, clayey soils formed
in calcareous clayey marine sediments. Slopes range
from 3 to 15 percent.
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Typical pedon of Ferris clay, in an area of Ferris-
Heiden clays, 5 to 15 percent slopes; from the intersec-
tion of Interstate Highway 35E and Texas Highway 121
in Lewisville, 7.0 miles east on Texas Highway 121, 0.5
mile south on county road, and 500 feet west into range-
fand:

A1—0 to 6 inches; dark grayish brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist; moderate
fine blocky structure; extremely hard, very firm, very
sticky and plastic; many fine and medium roots; few
fine calcium carbonate concretions; calcareous;
moderately alkaline; clear wavy boundary.

AC1—6 to 23 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; moderate medium
blocky structure; extremely hard, very firm, very
sticky and plastic; few fine roots on ped surfaces;
few worm casts; few fine calcium carbonate concre-
tions; few fine siliceous pebbles; few slickensides in
the lower part; calcareous; moderately alkaline;
gradual wavy boundary.

AC2—23 to 43 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; strong coarse blocky
structure; extremely hard, very firm, very sticky and
plastic; few fine roots on ped surfaces; common
coarse slickensides; few vertical streaks of very dark
grayish brown (2.5Y 3/2); few fine calcium carbon-
ate concretions; calcareous; moderately alkaline;
gradual wavy boundary.

C—43 to 60 inches; olive yellow (2.5Y 6/6) shaly clay,
light olive brown (2.5Y 5/6) moist; few fine distinct
strong brown mottles; massive shale structure; ex-
tremely hard, very firm, sticky and plastic; few
coarse slickensides; calcareous; moderately alkaline.

The solum ranges from 30 to 60 inches thick. Texture
of the control section is clay with 40 to 60 percent clay.
Calcium carbonate concretions range from few to
common.,

The A1 horizon is dark grayish brown or grayish
brown. The AC horizon is light olive brown or light yel-
lowish brown. Brown or strong brown mottles range from
none to few.

The C horizon is olive yellow, light olive brown, or light
yellowish brown with none to common brownish mottles.
Gypsum crystals are in the C horizon of some pedons.

Frio series

The Frio series consists of deep, clayey soils that
formed in recent alluvium on bottom land. Slopes range
from O to 1 percent, and areas are subject te flooding.

Typical pedon of Frio silty clay, frequently flooded:
from the intersection of Interstate Highway 35W and
Interstate Highway 35E in Denton, about 2.7 miles south
on Interstate Highway 35W, 2.6 miles west on Farm
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Road 2449, 1.6 miles north and 0.8 mile east on county
road, and 1,200 feet south into wooded pasture:

A11—0 to 9 inches; very dark grayish brown (10YR 3/2)
silty clay, very dark brown (10YR 2/2) moist; moder-
ate medium subangular blocky structure; hard, firm,
sticky and plastic; common fine roots; calcareous;
moderately alkaline; gradual smooth boundary.

A12—9 to 23 inches; dark grayish brown (10YR 4/2)
silty clay, very dark grayish brown (10YR 3/2) moist;
weak subangular blocky and medium fine granular
structure; hard, firm, sticky and plastic; few fine
roots; few films and threads of calcium carbonate;
calcareous; moderately alkaline; diffuse boundary.

A13—23 to 64 inches; very dark grayish brown (10YR
3/2) silty clay, very dark brown (10YR 2/2) moist;
moderate medium subangular blocky and granular
structure; hard, firm, sticky and plastic; few fine
roots; few worm casts; few coarse sand grains;
structure becomes coarser with depth; calcareous;
moderately alkaline.

The A horizon is very dark grayish brown, dark grayish
brown, dark brown, or brown. Thickness is 40 to more
than 90 inches.

The C horizon, when present, is grayish brown or dark
grayish brown. Texture is silty clay, clay loam, or silty
clay loam.

Gasil series

The Gasil series consists of deep, loamy soils that
formed in loamy material interbedded with sandstone.
Slopes range from 1 to 8 percent.

Typical pedon of Gasil fine sandy loam, 1 to 3 percent
slopes; from the intersection of Farm Road 1171 and
Farm Road 2499 in Flower Mound, 1.5 miles south on
Farm Road 2499, 1.0 mile west, 0.5 mile north, and 1.5
miles west on county road, and 200 feet north of right-of-
way into pasture:

A1—0 to 7 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) moist; moderate medium
subangular blocky structure; slightly hard, friable;
common fine roots; common medium pores; few fine
and medium ironstone fragments; neutral; gradual
smooth boundary.

B21t—7 to 16 inches; brown (7.5YR 5/4) sandy clay
loam, dark brown (7.5YR 4/4) moist: strong medium
subangular blocky structure; very hard, friable, slight-
ly sticky; common roots; common pores; few worm
casts; few fine ironstone fragments; clay bridging
sand grains; neutral; gradual smooth boundary.

B22t—16 to 37 inches; light yellowish brown (10YR 6/4)
sandy clay loam, yellowish brown (10YR 5/4) moist;
few fine faint strong brown mottles: weak coarse
prismatic structure parting to moderate medium su-



DENTON COUNTY, TEXAS

bangular blocky; hard, friable, slightly sticky; few fine
roots; few pores; few worm casts; few fine ironstone
fragments; common clay films; medium acid; gradual
smooth boundary.

B23t—37 to 57 inches; light yellowish brown (10YR 6/4)
sandy clay loam, yellowish brown (10YR 5/4) moist;
few fine faint strong brown mottles; weak coarse
prismatic structure parting to moderate medium su-
bangular blocky; hard, friable, slightly sticky; about 3
percent ironstone fragments less than 2.5 cm
across; few clay films; medium acid; gradual wavy
boundary.

B3—57 to 80 inches; mottled light brownish gray (10YR
6/2), strong brown (7.5YR 5/6), and red (2.5YR
5/6) sandy clay loam; strong coarse blocky struc-
ture; very hard, very firm, sticky and plastic; grayish
mottles increase with depth; common clay fiims;
neutral.

The solum ranges from 60 to more than 90 inches in
thickness.

The A horizon is brown, yellowish brown, pale brown,
or light yellowish brown. Reaction is slightly acid or neu-
tral.

The B21t horizon is brown, yellowish brown, light yel-
lowish brown, brownish yellow, or reddish yellow. It is
mainly sandy clay loam but ranges to loam that is 18 to
30 percent clay. Reaction is medium acid through neu-
tral.

The lower part of the Bt horizon is strong brown, light
yellowish brown, brownish yellow, or very pale brown.
Contrasting mottles of strong brown, yellowish brown,
yellowish red, and red range from few to common. it is
sandy clay loam that is 18 to 30 percent clay. Reaction
is strongly acid through slightly acid.

The B3 and C horizons have colors similar to the
horizons above and have gray mottles or strata. Texture
is clay, sandy clay, or sandy clay loam. Reaction is
strongly acid through slightly acid.

Gowen series

The Gowen series consists of deep, loamy soils that
formed in recent alluvium on bottom land. Slopes range
from 0 to 1 percent, and areas of the soil are subject to
flooding.

Typical pedon of Gowen clay loam, occasionally
flooded; from the intersection of Farm Road 2164 and
Farm Road 428 in the north side of Denton, about 7
miles northeast on Farm Road 428, 1.8 miles north on
Farm Road 2153, 1.1 miles east, 0.2 mile north, and 0.3
mile east on county road, and 200 feet north into pas-
ture:

Ap—0 to 5 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky and granular
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structure; hard, friable; many roots; few worm casts;
neutral; abrupt smooth boundary.

A12—5 to 23 inches; very dark grayish brown (10YR
3/2) clay loam, very dark brown (10YR 2/2) moist;
moderate medium subangular blocky structure; hard,
friable; many roots; few faint brown (7.5YR 5/4)
stains on ped surfaces; few streaks of very pale
brown (10YR 7/3) sand; few fine black concretions;
neutral; gradual smooth boundary.

A13—23 to 45 inches; brown (10YR 4/3) clay loam, dark
brown (10YR 3/3) moist; few fine distinct brownish
yellow mottles; moderate medium subangular blocky
structure; hard, firm; few fine roots; few black shot-
like concretions; few streaks of sand; neutral; diffuse
boundary.

C—45 to 65 inches; brown (10YR 5/3) clay loam, brown
(10YR 4/3) moist; massive; hard, firm; few thin strata
of dark brown (10YR 3/3) loam less than 1/2 inch
thick; few sand strata; occasional fine calcium car-
bonate concretions; noncalcareous; moderately al-
kaline.

Texture of the control section is loam, sandy clay
loam, or clay loam that is 20 to 35 percent clay. Reac-
tion is neutral through moderately alkaline. Thin strata of
contrasting textures and colors range from none to few.

The A horizon is very dark grayish brown, dark grayish
brown, or brown. Contrasting mottles of strong brown,
brown, yellowish brown, or brownish yellow in the lower
part of the A horizon range from none to few.

The C horizon is grayish brown or brown.

Heiden series

The Heiden series consists of deep, clayey soils that
formed in clayey marine sediments. Siopes range from 1
to 15 percent.

Typical pedon of Heiden clay, 1 to 3 percent slopes;
from the Hebron Baptist Church, 0.5 mile east, 0.2 mile
south, and 0.3 mile west on county road, and 120 feet
south into rangeland, at the center of a microdepression:

A1—0 to 17 inches; dark grayish brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist; moderate
fine and medium blocky structure; extremely hard,
very firm, very sticky and plastic; many roots;
common calcium carbonate concretions; calcareous;
moderately alkaline; clear wavy boundary.

AC1—17 to 48 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; moderate
coarse subangular blocky structure; extremely hard,
very firm, very sticky and plastic; common roots:
common calcium carbonate concretions 1 to 5 mm
across; common slickensides below 23 inches; few
filled vertical cracks; calcareous; moderately alka-
line; gradual wavy boundary.
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AC2—48 to 66 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; common fine olive
yellow mottles; weak coarse blocky structure; ex-
tremely hard, very firm, very sticky and plastic;
common calcium carbonate concretions and a few
soft masses; few black concretions; common slick-
ensides; calcareous; moderately alkaline; diffuse
boundary.

C—66 to 80 inches; mottled olive yellow (2.5Y 6/6), gray
(N 6/0), and brownish yellow (10YR 6/6) silty clay;
massive in the upper part, thin platy below; few
black concretions; few calcium carbonate concre-
tions; few gypsum crystals; few slickensides; calcar-
eous; moderately alkaline.

The solum ranges from 52 to more than 70 inches in
thickness. The solum is thicker in microlows and thinner
in microhighs. Texture is 40 to 60 percent clay.

The A horizon is very dark grayish brown or dark
grayish brown. Some pedons have chroma of less than 2
to a depth of 6 to 10 inches in the center of the micro-
low.

The AC1 horizon is grayish brown or light olive brown.
The AC2 horizon is light yellowish brown, yellowish
brown, light olive brown, or olive. Mottles of yellow,
brown, and gray range from few to common. The visible
carbonates in the AC_horizon range from few to about 2
percent.

The C horizon is mottled in shades of gray, brown, and
yellow. Texture is marly clay, marly silty clay, or shaly
clay.

Houston Black series

The Houston Black series consists of deep, clayey
soils that formed in calcareous clays and marls. Slopes
range from O to 3 percent.

Typical pedon of Houston Black clay, 0 to 1 percent
slopes; from the intersection of Interstate Highway 35€
and Texas Highway 121 in Lewisville, about 5 miles east
on Texas Highway 121, 2.6 miles south and east on
Farm Road 544, and 200 feet south into cropland in the
center of a microdepression:

Ap—0 to 6 inches; very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate fine subangular blocky
and blocky structure; extremely hard, very firm, very
sticky and plastic; few fine roots; few fine calcium
carbonate concretions; calcareous; moderately alka-
line; aburpt smooth boundary.

A11—6 to 19 inches; very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; moderate medium blocky
structure; extremely hard, very firm, very sticky and
plastic; common fine roots; few fine calcium carbon-
ate concretions; calcareous; moderately alkaline;
gradual wavy boundary.
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A12—19 to 31 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; moderate medium
blocky structure; extremely hard, very firm, very
sticky and plastic; few fine roots; few coarse slicken-
sides in the lower part; few calcium carbonate con-
cretions up to 10 mm across; calcareous; moderate-
ly alkaline; diffuse boundary.

AC1—31 to 56 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate medium and coarse blocky structure; ex-
tremely hard, very firm, very sticky and plastic;
common coarse slickensides and parallelepipeds;
few vertical streaks of black (10YR 2/1); few cai-
cium carbonate concretions up to 10 mm across;
calcareous; moderately alkaline; gradual wavy
boundary.

AC2—56 to 80 inches; mottled brownish yellow (10YR
6/6), pale brown (10YR 6/3), and light yellowish
brown (10YR 6/4) silty clay; weak coarse blocky
structure; extremely hard, very firm, very sticky and
plastic; few coarse slickensides; about 5 percent
concretions and soft masses of calcium carbonate;
calcareous; moderately alkaline,

The solum ranges from 60 to more than 90 inches in
thickness. Intersecting slickensides begin 20 to 25
inches below the surface. Texture is clay or silty clay.

The A horizon is very dark gray or dark gray.

The AC1 horizon is dark grayish brown, grayish brown,
or light yellowish brown. Mottles of very dark gray, dark
gray, or olive yellow range from none to few. The AC2
horizon is light brownish gray, olive yellow, or is mottled
in colors of yellowish brown, brownish yellow, pale
brown, light yellowish brown, or light brownish gray. Visi-
ble soft masses and concretions of calcium carbonate
range from few to about 5 percent. The calcium carbon-
ate equivalent is 20 to 35 percent.

A mottled grayish brown, yellowish brown, gray, or
yellow marly clay or shaly clay C horizon is in some
pedons below a depth of 60 inches.

Justin series

The Justin series consists of deep, loamy soils that
formed in alkaline clayey and loamy sediments. Slopes
range from O to 5 percent.

Typical pedon of Justin fine sandy loam, 1 to 3 per-
cent slopes; from the intersection of Farm Road 2164
and Farm Road 428 on the north side of Denton, about
7 miles northeast on Farm Road 428, 2.2 miles north on
Farm Road 2153, and 300 feet west in pasture:

Ap—0 to 5 inches; brown (7.5YR 5/2) fine sandy loam,
dark brown (7.5YR 3/2) moist; weak medium suban-
gular blocky structure; hard, friable; many fine roots;
few fine pores; few fine nodules of ironstone; slightly
acid; abrupt smooth boundary.
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A1—5 to 12 inches; brown (7.5YR 5/2) fine sandy loam,
dark brown (7.5YR 3/2) moist; moderate medium
subangular blocky and granular structure; slightly
hard, friable; many fine roots; common fine pores;
common worm casts; few fine nodules of ironstone;
slightly acid; clear wavy boundary.

B21t—12 to 17 inches; reddish brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) moist; few fine
faint red mottles; moderate medium subangular
blocky structure; hard, friable; many fine roots; few
fine pores; few discontinuous clay fiims on faces of
peds; few fine nodules of ironstone; slightly acid;
gradual smooth-boundary.

B22t—17 to 33 inches; reddish yellow (7.5YR 6/6) clay
loam, strong brown (7.5YR 5/6) moist; common
medium distinct red (2.5YR 4/6) mottles; moderate
medium subangular blocky and fine blocky structure;
hard, friable; common fine roots; distinct clay films
on faces of peds; neutral; gradual smooth boundary.

B23t—33 to 80 inches; brownish yellow (10YR 6/6) clay
loam, yellowish brown (10YR 5/6) moist; common
medium distinct yellowish red (5YR 5/6) mottles;
moderate medium blocky and subangular blocky
structure; hard, friable; few fine roots; continuous
clay films on faces of peds; few soft masses of
calcium carbonate in the lower part; mildly alkaline.

The solum ranges from 60 to more than 80 inches in
thickness. Depth to soft masses of calcium carbonate
ranges from 36 to 70 inches. Content of fine nodules
and fragments of ironstone range from none to about 5
percent throughout the solum.

The A horizon is dark grayish brown or brown. It is fine
sandy loam and slightly acid or neutral.

The B21t horizon is brown, yellowish brown, pale
brown, light yellowish brown, strong brown, yellowish red,
or reddish brown. Mottles of dark red, red, yellowish red,
or strong brown range from none to common. The B21t
horizon is sandy clay loam, loam, or clay ioam. Clay
content ranges from 24 to 35 percent. Reaction is slight-
ly acid or neutral. The B22t horizon is brown, grayish
brown, light olive brown, yellowish brown, strong brown,
reddish yellow, reddish brown, or yellowish red. It has
common coarse red, yellowish red, or reddish yellow
motties in most pedons. Texture is clay loam or sandy
clay loam. Clay content ranges from 24 to 40 percent.
Reaction is slightly acid through mildly alkaline. The B23t
horizon is red, yellowish red, brown, strong brown, yel-
lowish brown, brownish yellow, or olive brown with con-
trasting red or brown mottles. Some pedons are mottled
with 2 or more of these colors. Some pedons have
grayish brown or gray mottles below a depth of 40
inches. Texture is clay loam or clay.

Some pedons have a C horizon of mottled brown, -red,
brownish gray, or. gray sandy clay, sandy clay loam, or
shaly clay below a depth of 60 inches. Reaction ranges
from slightly acid through moderately alkaline.
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Kaufman series

The Kaufman series consists of deep, clayey soils that
formed in recent alluvium. The soils are on frequently
flooded bottom land. Slopes range from 0 to 1 percent.

Typical pedon of Kaufman clay, frequently flooded,
from Denton, about 16 miles east on U.S. Highway 380
to Navo, 0.8 mile north and 0.2 mile west on county
road, and 0.3 mile north of road into improved pasture:

Ap—oO0 to 5 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate coarse blocky and
subangular blocky structure; extremely hard, very
firm, very plastic; few strongly cemented calcium
carbonate concretions less than 5 mm across; 1-
inch thick crust on surface has platy structure; mildly
alkaline; abrupt smooth boundary.

A1—5 to 34 inches; dark gray (10YR 4/1) clay, black
(10YR 2/1) moist; few medium faint mottles of very
dark grayish brown (10YR 3/2) below 17 inches;
strong coarse blocky structure; extremely hard, very
firm, very plastic; common intersecting slickensides;
few sand grains in mottles; few vertical streaks of
very dark gray (10YR 3/1); mildly alkaline; diffuse
wavy boundary.

ACg—34 to 57 inches; gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; few fine faint mottles and vertical
streaks of brown (10YR 5/3) and black (10YR 2/1);
strong coarse blocky structure; extremely hard, very
firm, very plastic; occasional calcium carbonate con-
cretions strongly cemented; common intersecting
slickensides; common wedge shaped paralilele-
pipeds; noncalcareous; moderately alkaline; gradual
wavy boundary.

C—57 to 64 inches; dark grayish brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist; massive;
extremely hard, very firm, very plastic; few soft
masses of calcium carbonate; noncalcareous; mod-
erately alkaline.

The solum ranges from 41 to more than 55 inches in
thickness. Depth to calcareous material is 31 to 60
inches. The texture of the control section is 60 to 70
percent clay.

The A horizon is very dark gray or dark gray. Reaction
is neutral through moderately alkaline. The A horizon is
noncalcareous. Some pedons have overwashes of other
textures up to 8 inches thick. Mottles of very dark gray-
ish brown or brown are in some profiles below a depth
of 8 inches.

The ACg horizon is very dark gray, gray, or dark gray.
Mottles of brown, yellowish brown, or dark yellowish
brown are none to common. Reaction is neutral through
moderately alkaline.

The C horizon, where present, is dark gray, dark gray-
ish brown, or very dark grayish brown. Texture is clay or
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silty clay. Thin strata of loamy textures are in some
pedons.

Konsil series

The Konsil series consists of deep, loamy, soils on
uplands that formed in loamy material and interbedded
sandstone. Slopes range from 1 to 8 percent.

Typical pedon of Konsil fine sandy loam, 1 to 3 per-
cent slopes; from the west end of West Georgia Street in
Pilot Point, 2.4 miles west on county road, and 100 feet
north of right-of-way into pasture:

A1—0 to 12 inches; brown (7.5YR 5/4) fine sandy loam,
brown (7.5YR 4/4) moist; weak fine granular struc-
ture; soft, very friable; common roots; neutral; gradu-
al smooth boundary.

B21t—12 to 21 inches; yellowish red (5YR 5/6) sandy
clay loam, yellowish red (5YR 4/6) moist; weak fine
subangular blocky structure; slightly hard, friable;
common roots; few discontinuous clay films; slightly
acid; diffuse boundary.

B22t—21 to 32 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; moder-
ate medium subangular blocky structure; hard, fri-
able; few roots; few clay films; slightly acid; gradual
smooth boundary.

B23t—32 to 44 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; common
medium distinct red (2.5YR 5/6) mottles; moderate
medium subangular blocky structure; hard, friable;
few fine roots; few clay films; medium acid; gradual
smooth boundary.

B3-—44 to 66 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; common
coarse distinct red (2.5YR 5/6) and reddish yellow
(5YR 6/6) mottles; weak subangular blocky struc-
ture; slightly hard, friable; few strata of soft sand-
stone; medium acid.

The solum ranges from 60 to more than 80 inches
thick. Gravel of sandstone and ironstone throughout the
profile ranges from none to about 3 percent, by volume.

Color of the A horizon is brown or pale brown. Reac-
tion is slightly acid or neutral. An A2 horizon 2 to 7
inches thick is in some profiles. It is slightly lighter in
color than the A1 horizon.

Color of the Bt horizon is reddish yellow, yellowish red,
reddish brown, or red. Contrasting mottles in the fower
part range from few to common and are red, yellowish
red, and strong brown. Texture is sandy clay loam or
clay loam. Reaction is medium acid or slightly acid.

The B3 horizon is strong brown, reddish yellow, yel-
lowish brown, light yellowish brown, or brownish yellow
with few to common coarse reddish mottles. Texture is
fine sandy loam and sandy clay loam. Soft sandstone
strata are in the B3 horizon in some pedons.
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Some pedons have a Cr horizon below a depth of 60
inches. It is weakly cemented sandstone.

Lewisville series

The Lewisville series consists of deep, loamy soils that
formed in alkaline deposits on stream terraces. Siopes
range from 1 to 5 percent.

Typical pedon of Lewisville clay loam, 3 to 5 percent
slopes; from the intersection of Loop 288 and U.S. High-
way 380 in Denton, 2.2 miles east on U.S. Highway 380,
1.2 miles south on county road, and 150 feet west of
right-of-way into pasture:

A1—0 to 15 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate fine subangular blocky structure; hard, fri-
able; common fine roots; occasional fine calcium
carbonate concretions less than 5 mm across; cal-
careous; moderately alkaline; gradual wavy bound-
ary.

B21ca—15 to 37 inches; grayish brown (2.5Y 5/2) silty
clay, dark grayish brown (2.5Y 4/2) moist; moderate
medium subangular blocky structure; hard, friable;
few fine roots; common strongly cemented calcium
carbonate concretions up to 5 mm across; calcare-
ous; moderately alkaline; gradual smooth boundary.

B22ca—37 to 56 inches; light olive brown (2.5Y 5/4) silty
clay, olive brown (2.5Y 4/4) moist: moderate
medium subangular blocky and blocky structure;
hard, friable; about 7 percent strongly cemented cal-
cium carbonate concretions 10 to 20 mm across:
calcareous; moderately alkaline; gradual wavy
boundary.

B3ca—56 to 74 inches; light yellowish brown (10YR 6/4)
silty clay, yellowish brown (10YR 5/4) moist; moder-
ate fine subangular blocky structure; hard, friable:
about 5 percent calcium carbonate concretions: cal-
careous; moderately alkaline.

The solum ranges from 40 to more than 70 inches
thick.

Color of the A horizon is dark grayish brown or brown.

The B21ca horizon is grayish brown, brown, or yellow-
ish brown. The B22ca and B3ca horizons are grayish
brown, light yellowish brown, brown, light olive brown, or
reddish yellow. Texture of the Bea horizon is silty clay or
clay loam. The Bca horizon is 5 to 15 percent soft
masses and concretions of visible calcium carbonate.

The C horizon, where present, has the same colors as
the Bca horizon. Texture is clay loam, silty clay, or silty
clay loam.
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Lindale series

The Lindale series consists of deep, loamy soils that
formed in marine clay and limestone. Slopes range from
1 to 5 percent.

Typical pedon of Lindale clay loam, 1 to 3 percent
slopes; from the intersection of U.S. Highway 380 and
Interstate Highway 35 in Denton, 3.0 miles west on U.S.
Highway 380, 0.3 mile north on county road, and 100
feet east of right-of-way into wooded pasture:

A1—0 to 6 inches; brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 3/2) moist; moderate medium suban-
gular blocky structure; very hard, firm; many fine and
medium roots; common medium pores; common
worm casts; common fine pebbles of ironstone;
slightly acid; clear smooth boundary.

B21t—6 to 16 inches; reddish brown (5YR 5/4) clay,
reddish brown (5YR 4/4) moist; moderate medium
subangular blocky structure; very hard, firm;
common fine and medium roots; few patchy clay
films; common fine pebbles of ironstone; mildly alka-
line; gradual smooth boundary.

B22t—16 to 25 inches; brown (7.5YR 5/4) clay, brown
(7.5YR 4/4) moist; moderate medium blocky struc-
ture; extremely hard, very firm; few fine roots; few
patchy clay films; about 10 percent fine subrounded
ironstone fragments; moderately alkaline; gradual
smooth boundary.

B3ca—25 to 32 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; common fine distinct motties of
strong brown; moderate medium blocky structure;
extremely hard, very firm; few fine roots; about 2
percent fine fragments of ironstone; 3 percent fine
masses and concretions of calcium carbonate; cal-
careous; moderately alkaline; clear wavy boundary.

C1ca—32 to 43 inches; light brown (7.5YR 6/4) very
gravelly clay, brown (7.5YR 5/4) moist; massive; ex-
tremely hard, very firm; about 60 percent by volume
of limestone gravel, cobbles, and stones; about 10
percent masses of soft calcium carbonate; few fine
fragments of ironstone; calcareous; moderately alka-
line; diffuse boundary.

C2ca—43 to 65 inches; reddish yellow (7.5YR 6/6) grav-
elly clay, strong brown (7.5YR 5/6) moist; massive;
hard, firm; about 30 percent soft masses of calcium
carbonate; 20 percent limestone gravel and concre-
tions of calcium carbonate; few fragments of iron-
stone; calcareous; moderately alkaline.

The solum thickness to the C horizon, which contains
limestone gravel, cobbles, and stones, ranges from 20 to
40 inches. Depth to calcareous material ranges from 18
to 27 inches. Fragments of ironstone in the solum range
from a few to 10 percent, by volume.
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The A horizon is grayish brown, brown, or reddish
brown. Reaction ranges from slightly acid through mod-
erately alkaline.

The B2t horizon is brown, yellowish red, reddish
brown, light reddish brown, or red. Texture is clay loam
or clay, and ranges from 35 to 50 percent clay. Reaction
ranges from slightly acid through moderately alkaline.

The B3 horizon is yellowish brown, brown, strong
brown, or reddish brown. Contrasting mottles of strong
brown or reddish brown range from none to common.
Texture is clay loam, clay, silty clay, or silty clay loam.
Concretions of calcium carbonate and fragments of lime-
stone range from a few to 20 percent, by volume.

The Cca horizon is yellowish brown, strong brown,
brown, light brown, or reddish yellow. The C1ca horizon
is very gravelly silty clay, very gravelly clay, very cobbly
clay, very cobbly clay loam, or very gravelly silty clay
loam. It ranges from 45 to 80 percent coarse fragments
of limestone; 35 to 50 percent gravel; 10 to 20 percent
cobbles; and up to 10 percent flat fragments 3 to 5 feet
long, 2 to 3 feet wide, and 1 to 6 inches thick. Cobble
and stone content is variable within short distances. Soft
masses of calcium carbonate are common to many. The
C2ca horizon is silty clay, clay, gravelly silty clay, or
gravelly clay. It contains 10 to 30 percent limestone
gravel and cobbles and 15 to 40 percent soft bodies of
calcium carbonate.

Medlin series

The Medlin series consists of deep, clayey soils that
formed in alkaline clayey sediments. Slopes range from
5 to 15 percent.

Typical pedon of Medlin clay, from an area of Medlin-
Sanger clays, 5 to 15 percent slopes; from the intersec-
tion of Interstate Highway 35W and interstate Highway
35E in Denton, 3.5 miles south on Interstate Highway
35W, and 400 feet west of right-of-way into rangeland:

A1—0 to 6 inches; grayish brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) moist; moderate fine su-
bangular blocky and granular structure; extremely
hard, very firm, sticky and plastic; many fine roots;
few fine pebbles of quartz; common fine concretions
of calcium carbonate; calcareous; moderately alka-
line; gradual wavy boundary.

AC1—6 to 30 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; moderate fine
and medium blocky structure; extremely hard, very
firm, sticky and plastic; few fine roots; few fine peb-
bles of quartz; common concretions of calcium car-
bonate; few fine intersecting slickensides and paral-
lelepipeds below a depth of 26 inches; calcareous;
moderately alkaline; gradual wavy boundary.

AC2—30 to 49 inches; grayish brown (2.5Y 5/2) silty
clay, dark grayish brown (2.5Y 4/2) moist: common
fine distinct yellowish brown mottles; moderate
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coarse blocky structure; extremely hard, very firm,
sticky and plastic; few fine roots; common coarse
intersecting slickensides; common vertical streaks of
brown clay; about 10 percent soft masses and con-
cretions of calcium carbonate; calcareous; moder-
ately alkaline; gradual wavy boundary.

C—49 to 70 inches; grayish brown (2.5YR 5/2) marly
siity clay, dark grayish brown (2.5Y 4/2) moist;
common fine distinct yellowish brown and gray mot-
tles; massive; extremely hard, very firm, slightly
sticky and plastic; about 20 percent soft masses and
concretions of calcium carbonate; few fine black
concretions; calcareous; moderately alkaline.

The solum ranges from 35 to more than 60 inches
thick. Texture throughout is clay or silty clay with a clay
content ranging from 40 to 60 percent. In some areas
the surface layer is stony clay. The soil is mildly alkaline
or moderately alkaline and calcareous. Cracks extend to
a depth of more than 20 inches for 90 to 150 cumulative
days in most years. Intersecting slickensides begin at a
depth of 15 to 30 inches. Most untilled areas have gilgai
relief, in which microvalleys 4 to 12 feet wide and 3 to 8
inches deep and microridges 6 to 20 feet wide extend up
and down the slope.

The A horizon is dark grayish brown, grayish brown,
brown, olive brown, light olive brown, or olive. Where
moist color values are less than 3.5, the horizon is less
than 12 inches thick.

The AC horizon is grayish brown, pale brown, light
yellowish brown, light olive brown, very pale brown, or
pale yellow with or without mottles of gray, yellowish
brown, olive brown, olive brown, olive yellow, or yellow.
Soft bodies and concretions of visible calcium carbonate
range from 5 to 12 percent. Calcium carbonate in the
lower part ranges from 30 to 45 percent.

The C horizon is marly silty clay, shaly clay, or calcare-
ous shale. It is grayish brown, brown, yellowish brown,
pale yellow, or yellow with or without mottles of yellowish
brown, gray, olive brown, or olive yellow. The calcium
carbonate equivalent ranges from 45 to more than 60
percent.

Mingo series

The Mingo series consists of moderately deep, loamy
soils that formed in limestone and clay. Slopes range
from 1 to 3 percent.

Typical pedon of Mingo clay loam, 1 to 3 percent
slopes; from the intersection of Farm Road 156 and
Farm Road 2449 in Ponder, 1.7 miles west on Farm
Road 2449, 2.0 miles south on county road, and 200
feet east into idle cropland:

Ap—O0 to 5 inches; brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 3/2) moist; moderate medium suban-
gular blocky structure; very hard, very firm; few fine
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and very fine roots; few fine fragments of ironstone;
mildly alkaline; clear smooth boundary.

A1—5 to 11 inches; brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 3/2) moist; moderate medium and
fine subangular blocky structure; very hard, very
firm; few fine and very fine roots; few fine fragments
of ironstone; mildly alkaline; gradual wavy boundary.

B21t—11 to 20 inches; brown (7.5YR 4/2) clay, dark
brown (7.5YR 3/2) moist; moderate medium blocky
structure; very hard, very firm; few thin patchy clay
films mainly on vertical surfaces of peds; few fine
fragments of ironstone; mildly alkaline; gradual wavy
boundary.

B22t—20 to 29 inches; reddish brown (5YR 4/3) clay,
dark reddish brown (5YR 3/3) moist; moderate
medium and coarse blocky structure; very hard, very
firm; common thin patchy clay films mainly on verti-
cal surfaces of peds; few fine fragments of iron-
stone; calcareous; moderately alkaline; clear wavy
boundary.

R—29 to 33 inches; fractured platy limestone interbed-
ded with marly clay.

The solum ranges from 22 to 40 inches in thickness
and depth to rock. Thickness of the mollic epipedon and
depth to chroma of 4 or more is 20 to 40 inches.

The A horizon is brown, dark brown, or dark grayish
brown. It ranges from neutral through moderately alka-
line.

The COLE (coefficient of linear extensibility) of the B2t
horizon ranges from 0.07 to 0.09, but the potential linear
extensibility is less than 6 cm. The B2t horizon is reddish
brown, brown, dark brown, dark grayish brown, or grayish
brown. Clay content of the B2t horizon ranges from 35 to
55 percent. In many pedons the lower part of the B2t
horizon ranges from neutral through moderately alkaline
and is calcareous. Some pedons have a few concretions
of calcium carbonate or fragments of limestone, mainly
in the lower part.

The underlying limestone is coarsely fractured and is
interbedded with calcareous clayey marl.

Navo series

The Navo series consists of deep, loamy soils that
formed in alkaline clayey sediments. Slopes range from
0 to 5 percent.

Typical pedon of Navo clay loam, 1 to 3 percent
slopes; from Flower Mound city offices, 0.4 mile north on
paved county road, and 200 feet east of right-of-way into
pasture:

Ap—0 to 5 inches; brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 3/2) moist; massive; very hard, very
firm, sticky and plastic; few fine roots; few fine
pores; few fine black concretions; slightly acid; clear
smooth boundary.



DENTON COUNTY, TEXAS

B21t—5 to 10 inches; yellowish red (S5YR 5/6) clay,
yellowish red (5YR 5/6) clay, yellowish red (5YR
4/6) moist; moderate coarse blocky structure; ex-
tremely hard, very firm, very sticky and plastic;
common fine roots mainly on surfaces of peds; few
fine pores; few thin patchy clay films; few fine black
concretions; medium acid; gradual wavy boundary.

B22t—10 to 22 inches; mottled weak red (2.5YR 4/2)
and reddish brown (5YR 4/4) clay; moderate
medium and coarse blocky structure; extremely
hard, very firm, very sticky and plastic; common fine
roots on surfaces of peds; thin distinct clay films on
vertical faces of peds; few fine black concretions;
medium acid; diffuse clear boundary.

B23t—22 to 48 inches; light brownish gray (2.5Y 6/2)
clay, grayish brown (2.5Y 5/2) moist; common fine
distinct reddish brown mottles; moderate medium
and coarse blocky structure; extremely hard, very
firm, very sticky and plastic; few fine roots on sur-
faces of peds; thin, distinct clay films; few fine verti-
cal streaks of darker material from above; few fine
black concretions; few fine concretions of calcium
carbonate; moderately alkaline; diffuse wavy bound-
ary.

B24t—48 to 72 inches; light yellowish brown (10YR 6/4)
clay, yellowish brown (10YR 5/4) moist; common
fine distinct strong brown and gray mottles; moder-
ate medium and coarse blocky structure; extremely
hard, very firm, very sticky and plastic; few fine roots
on surfaces of peds; few thin patchy clay fiims; few
fine pebbles of quartz; few fine black concretions;
few fine concretions of calcium carbonate; moder-
ately alkaline; diffuse wavy boundary.

B3—72 to 80 inches; yellow (10YR 7/6) clay, brownish
yellow (10YR 6/6) moist; few fine distinct gray mot-
tles; moderate coarse blocky structure; extremely
hard, very firm, very sticky and plastic; few fine
roots; few thin patchy clay films; about 5 percent
concretions and soft masses of calcium carbonate;
calcareous; moderately alkaline.

The solum ranges from 60 to more than 80 inches
thick. Depth to soft powdery forms of calcium carbonate
ranges from 30 to 80 inches.

The A horizon is grayish brown, dark grayish brown, or
brown. It ranges from medium acid through neutral.

The upper part of the B2t horizon is clay or clay loam
that has a clay content ranging from 35 to 55 percent. It
ranges from medium acid through neutral. The B21t and
B22t horizons are yellowish red, reddish yellow, strong
brown, brown, grayish brown, or yellowish brown with
mottles of higher chroma. Mottles of reddish gray, weak
red, reddish brown, light reddish brown, or strong brown
are in most pedons. The lower part of the B2t horizon is
reddish brown, reddish yellow, grayish brown, light
brownish gray, brown, light yellowish brown, or yellow
with few to common red, brown, gray, or olive mottles.
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Reaction ranges from slightly acid through moderately
alkaline and the lower parts of the horizon are commonly
calcareous.

A C horizon of mottled red, brown, gray, and olive
shaly clay is in some pedons below a depth of 60
inches.

Ovan series

The Ovan series consists of deep, clayey soils that
formed in recent alluvium on bottom land. Slopes range
from O to 1 percent.

Typical pedon of Ovan clay, frequently flooded; from
the intersection of Loop 288 and U.S. Highway 380 in
Denton, about 16 miles east on U.S. Highway 380 to
Navo, 0.8 mile south and 0.1 mile east on county road,
0.8 mile south on private road, and 300 feet southwest in
rangeland. Site is 300 feet north of Doe Creek:

Ap—0 1o 6 inches; grayish brown (2.5Y 5/2) clay, very
dark grayish brown (2.5Y 3/2) moist; moderate
medium granular and moderate fine angular blocky
structure; very hard, very firm, very sticky and plas-
tic; common fine roots; few fine strongly cemented
calcium carbonate concretions; calcareous; moder-
ately alkaline; abrupt smooth boundary.

A11—6 to 25 inches; grayish brown (2.5Y 5/2) clay, very
dark grayish brown (2.5Y 3/2) moist; weak coarse
angular blocky structure parting to medium blocky
and subangular blocky, very hard, very firm, very
sticky and plastic; common fine roots; few very fine
pores; shiny pressure faces on peds; vertical cracks
1/2 inch wide extend through this horizon; calcare-
ous; moderately alkaline; clear wavy boundary.

A12—25 to 66 inches; grayish brown (10YR 5/2) clay,
very dark grayish brown (10YR 3/2) moist; few fine
distinct dark reddish brown mottles; moderate
medium and coarse angular blocky structure; very
hard, very firm, very sticky and plastic; few fine
roots; few very fine pores; few fine strongly cement-
ed calcium carbonate concretions; few coarse inter-
secting slickensides; few parallelepipeds; calcare-
ous; moderately alkaline; diffuse wavy boundary.

B2—66 to 80 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; few medium faint
brown (10YR 4/3) mottles; moderate medium blocky
structure; very hard, very firm, very sticky and plas-
tic; few calcium carbonate films, threads, and weakly
cemented concretions; few coarse slickensides and
parallelepipeds; calcareous; moderately alkaline.

The solum ranges from 50 to more than 90 inches
thick. When the soil is dry, cracks 0.5 to 1 inch wide
extend to depths of 20 to 30 inches. COLE (coefficient
of linear extensibility) ranges from 0.075 to 0.14. Calcium
carbonate films, threads, or soft masses occur at a
depth of 30 to more than 60 inches.
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The A horizon is very dark grayish brown, dark brown,
brown, dark grayish brown, grayish brown, or dark olive
gray. Mottles of reddish brown, brown, and olive range
from none to common in the 10- to 40-inch control
section. Texture is clay that is 40 to 55 percent clay.

The B horizon is grayish brown, olive brown, brown, or
yellowish brown, and it has brown or olive brown mottles
in most pedons.

The C horizon, where present, is dark gray to olive.
Some pedons have thin dark gray, grayish brown, or
brown discontinuous strata of clay, sandy clay, or clay
loam in the 10- to 40-inch control section.

Ponder series

The Ponder series consists of deep, loamy soils that
formed in alkaline clayey marine sediments. Slopes
range from O to 3 percent.

Typical pedon of Ponder loam, 1 to 3 percent slopes;
from the intersection of Interstate Highway 35E and In-
terstate Highway 35W in Denton, 8.0 miles south on
Interstate Highway 35W, 1.1 miles west on Crawford
Road, 0.3 mile south on private road, and 320 feet south
into pasture:

A1—0 to 7 inches; brown (7.5YR 4/2) loam, dark brown
(7.5YR 3/2) moist; massive; extremely hard, very
firm; common fine roots; common fine pores; few
flattened fragments of ironstone up to 1/2 inch
across; neutral; abrupt smooth boundary.

B21t—7 to 16 inches; brown (7.5YR 5/4) clay, brown
(7.5YR 4/4) moist; moderate medium blocky struc-
ture; extremely hard, very firm, very sticky and plas-
tic, common fine roots on surfaces of peds; few
discontinuous clay films; few vertical cracks; medium
acid; gradual wavy boundary.

B22t—16 to 22 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; common fine prominent red mot-
tles; weak coarse prismatic structure parting to mod-
erate medium blocky; extremely hard, very firm, very
sticky and plastic; few fine roots on surfaces of
peds; common clay films; few fine slickensides in
the lower part; few vertical cracks; few fine and
medium black concretions; slightly acid; gradual
wavy boundary.

B23t—22 to 62 inches; brown (10YR 5/3) clay, brown
(10YR 4/3) moist; weak coarse prismatic structure
parting to weak coarse blocky; extremely hard, very
firm, very sticky and plastic; few fine roots on sur-
faces of peds; common clay films; few intersecting
slickensides and wedge-shaped parallelepipeds; few
vertical cracks 1/2 inch wide; few flattened frag-
ments of ironstone up to 1 inch across; few fine
strongly cemented concretions of calcium carbonate
below a depth of 30 inches; neutral; diffuse bound-

ary.

SOIL SURVEY

B3—62 to 80 inches; very pale brown (10YR 7/4) clay,
light yellowish brown (10YR 6/4) moist; moderate
medium blocky structure; extremely hard, very firm;
few fine slickensides and wedge-shaped paraliele-
pipeds; about 5 percent strongly cemented concre-
tions and soft masses of calcium carbonate; a few
vertical streaks of darker material from above; cal-
careous; moderately alkaline.

The solum ranges from 60 to more than 80 inches
thick. Depth to secondary carbonates ranges from 30 to
48 inches. The COLE (coefficient of linear extensibility)
of the upper part of the B2t horizon ranges from 0.08 to
0.11. Virgin areas have indistinct gilgai microrelief. The
distance from the center of the microvalley to the center
of the microhigh ranges from 6 to 15 feet. Microridges
are 3 to 6 inches higher than microvalleys.

The A horizon is dark brown, dark grayish brown, gray-
ish brown, or brown. It is loam and is both hard and
massive when dry. It rariges from medium acid through
neutral.

The B21t horizon is dark grayish brown, brown, or light
olive brown. It is clay with an average clay content of 40
to 55 percent. It ranges from medium acid through mildly
alkaline. The B22t, B23t, and the B3 horizons are dark
grayish brown, very pale brown, grayish brown, brown,
light brown, light yellowish brown, or light olive brown.
Contrasting mottles of red, reddish brown, yellowish red,
yellowish brown, or brown range from none to common.
These horizons are clay or silty clay with a clay content
of 40 to 55 percent; reaction ranges from slightly acid
through moderately alkaline.

A C horizon of yellowish brown, brown, pale brown, or
brownish gray clay or silty clay is in some pedons below
a depth of 60 inches.

Rayex series

The Rayex series consists of shallow, loamy soils that
formed in shale and sandstone that is high in iron.
Slopes range from 2 to 15 percent.

Typical pedon of Rayex fine sandy loam, in an area of
Birome-Rayex-Aubrey complex, 2 to 15 percent slopes,
from the intersection of U.S. Highway 377 and Texas
Highway 114 in Roanoke, 1.9 miles east on Texas High-
way 114, and 30 feet north of right-of-way into woods:

A1—0 to 4 inches; brown (7.5YR 5/2) fine sandy loam,
dark brown (7.5YR 4/2) moist; weak granular struc-
ture; slightly hard, friable; few fine roots; common
ironstone and sandstone gravel and fragments 1/2
inch to 2 inches across; neutral; clear smooth
boundary.

A2—4 to 7 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) moist: weak fine granular
structure; soft, friable; few fine roots; common sand-
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stone and ironstone gravel 1/2 inch to 1 inch
across; neutral; clear smooth boundary.

B2t—7 to 15 inches; red (2.5YR 5/6) clay, red (2.5YR
4/6) moist; strong coarse subangular blocky and
blocky structrue; very hard, very firm; stone line of
flat ironstone less than 1/2 inch thick at contact with
lower layer; about 5 percent rounded sandstone
fragments 1 to 4 inches across; strongly acid; abrupt
wavy boundary.

Cr—15 to 35 inches; yellowish red (5YR 5/8) fractured
sandstone interbedded with very strongly acid, red
(2.5YR 4/6), yellowish red (5YR 5/6), and light gray
(N 7/0) shaly clay; sandstone is iess hard than 3 on
Mohs scale.

The solum is 10 to 20 inches thick to underlying frac-
tured sandstone.

The A horizon is brown, dark brown, pink, light brown,
grayish brown, or very pale brown. It is fine sandy loam,
gravelly fine sandy loam, loamy fine sand, and gravelly
loamy fine. Fragments of sandstone 4 inches to 4 feet
across are on the surface. The A horizon is medium acid
through neutral.

The B2t horizon is yellowish red, red, light red, reddish
yellow, strong brown, and reddish brown. It is clay loam,
sandy clay, or clay with a clay content of 35 to 55
percent. It is medium acid through very strongly acid.
Fragments of angular and subrounded ironstone and
sandstone range from 2 to about 15 percent of the
volume.

The Cr horizon is fractured, reddish, weakly cemented
sandstone interbedded with red, brown, and gray shale
and clay. Sandstone has a hardness of less than 3 on
Mohs scale and can be cut with a spade. It is very
strongly acid through slightly acid. The thickness of the
shale and clay strata increases with depth. The strata
contain few to common large subrounded sandstone
fragments.

Sanger - series

The Sanger series consists of deep, clayey soils that
formed in alkaline marine sediments. Slopes range from
1 to 15 percent.

Typical pedon of Sanger clay, 1 to 3 percent slopes;
from the intersection of Interstate Highway 35E and In-
terstate Highway 35W in Denton, 8.0 miles south on
Interstate Highway 35E, 1.1 miles west on Crawford
Road, and 800 feet south into cropland, at the center of
a microdepression:

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist; moderate
medium granular and subangular blocky structure;
extremely hard, very firm, sticky and plastic;
common fine calcium carbonate concretions; few
fine black concretions; many fine roots; many worm
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casts; calcareous; moderately alkaline; clear smooth
boundary.

A1—7 to 38 inches; dark grayish brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist; moderate
coarse blocky structure; extremely hard, very firm,
sticky and plastic; about 5 percent calcium carbon-
ate concretions and soft masses; common roots on
ped surfaces; common fine intersecting slickensides
below 22 inches; calcareous; moderately alkaline;
gradual wavy boundary.

AC1--38 to 55 inches; light yellowish brown (10YR 6/4)
silty clay, yellowish brown (10YR 5/4) moist; few
fine faint brownish yellow mottles; weak coarse
blocky structure; hard, firm, sticky and plastic; few
fine roots; few pores; about 3 percent fine calcium
carbonate concretions; few fine black concretions;
few tilted slickensides; calcareous; moderately alka-
line; gradual wavy boundary.

AC2—55 to 69 inches; light yellowish brown (10YR 6/4)
sity clay, yellowish brown (10YR 5/4) moist;
common medium distinct light gray (10YR 7/2) mot-
tles; weak coarse blocky structure; hard, firm, sticky
and plastic; about 10 percent soft masses and fine
concretions of calcium carbonate; few 1/2- to 1-inch
clay balls with rock structure; calcareous; moderate-
ly alkaline; diffuse boundary.

C—69 to 80 inches; light yellowish brown (10YR 6/4)
silty clay, yellowish brown (10YR 5/4) moist;
common medium distinct very pale brown (10YR
7/3) mottles; massive; extremely hard, very firm;
common coarse soft masses of calcium carbonate;
few fossil shells; few black coatings on fractures;
calcareous; moderately alkaline.

The solum ranges from 40 to 70 inches thick. When it
is dry, cracks that are as much as 1 inch wide extend to
depths of more than 20 inches. Intersecting slickensides
begin at a depth of 16 to 24 inches. Texture throughout
is silty clay or clay that is 35 to 50 percent silicate clay.

The A horizon is very dark grayish brown or dark
grayish brown. The A horizon is dominantly moderately
alkaline and calcareous, but ranges to mildly alkaline and
noncalcareous in the upper 12 inches in the micro-
depressions of some pedons.

The AC1 horizon is grayish brown, brown, light brown-
ish gray, light yellowish brown, light olive brown, or very
pale brown. Mottles of brownish yellow, olive yellow, or
yellow range from none to few. The AC2 horizon is
grayish brown, pale brown, light brownish gray, yellowish
brown, light yellowish brown, olive yellow, or very pale
brown. Mottles of gray, light gray, yellowish brown,
brownish yellow, or light olive brown range from few to
common. The calcium carbonate equivalent of the AC
horizon is 40 to 60 percent in more than half the pedon.
A few fine black concretions are in most pedons.
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The C horizon is mottled in colors of brown, gray, and
yellow. Texture is clay, silty clay, or shaly clay, and
remnants of limestone are in some pedons.

Seagoville series

The Seagoville series consists of deep, clayey soils
that formed in recent alluvium on bottom land. Slopes
range from O to 1 percent.

Typical pedon of Seagoville clay, occasionally flooded:;
from the intersection of Interstate 35E and Texas High-
way 121 in Lewisville, 1.0 mile east on Texas Highway
121, 1.9 miles south and 0.5 mile east on county road,
and 2,000 feet north of road into strip mined area:

A11—0 to 11 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate fine blocky structure; very hard, firm, very
sticky and plastic; common roots; many fine pores;
common vertical cracks; calcareous; moderately al-
kaline; abrupt smooth boundary.

A12—11 to 28 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderately fine and medium blocky structure; very
hard, firm, very sticky and plastic; common roots;
many fine pores; common coarse intersecting slick-
ensides; calcareous; moderately alkaline; clear wavy
boundary.

IIAb—28 to 37 inches; dark brown (10YR 4/3) sandy
clay loam, dark brown (10YR 3/3) moist; common
fine yellowish brown mottles; weak coarse prismatic
structure parting to moderate medium subangular
blocky; soft, friable; common roots; many pores; few
fine black concretions; calcareous; moderately alka-
line; diffuse boundary.

lIC—37 to 80 inches; brownish yellow (10YR 6/6) loamy
sand, yellowish brown (10YR 5/6) moist; common
medium distinct dark brown (7.5YR 4/4) motties;
single grain; loose, very friable; dark brown mottles
and splotches of fine sandy loam; mildly alkaline.

The thickness of the solum or of the mollic epipedon
is 23 to 55 inches. The weighted average clay content of
the 10- to 40-inch control section is 35 to 40 percent.
Depth to horizons that are less than 35 percent clay is
25 to 35 inches.

The A11 and A12 horizons are grayish brown or dark
grayish brown. Texture is clay or silty clay that is 40 to
60 percent clay. Reaction is mildly alkaline or moderately
alkaline. The COLE (coefficient of linear extensibility) is
0.08 to 0.12.

The 1lIAb horizon is dark brown or dark grayish brown.
Mottles of yellowish brown, brown, strong brown, or red-
dish brown range from none to common. The lIAb hori-
zon is fine sandy loam or sandy clay loam and ranges
from 18 to 25 percent clay. It is mildly alkaline or moder-
ately alkaline and calcareous.

SOIL SURVEY

Some pedons have a B2 horizon of yellowish brown,
brown, or strong brown.

The IIC horizon is brownish yellow, yellowish brown,
brown, pale brown, light yellowish brown, or strong
brown. Texture is loamy fine sand or fine sand. Reaction
is neutral through moderately alkaline.

Silawa series

The Silawa series consists of deep, sandy soils that
formed on sloping high stream terraces. Slopes range
from 2 to 5 percent.

Typical pedon of Silawa loamy fine sand, 2 to 5 per-
cent slopes; from North Flower Mound water tower, 0.6
mile west on Farm Road 1171, 0.3 mile south and 0.5
mile west on county road, and 600 feet south into pas-
ture:

A1—0 to 14 inches; light brown (7.5YR 6/4) loamy fine
sand, brown (7.5YR 5/4) moist; weak fine granular
structure; loose, very friable; common fine roots; few
fine ironstone pebbles; slightly acid; clear smooth
boundary.

B21t—14 to 27 inches; red (2.5YR 5/6) sandy clay loam,
red (2.5YR 4/6) moist; moderate medium subangu-
lar blocky structure; slightly hard, very friable; few
fine roots; few fine ironstone pebbles; slightly acid;
gradual smooth boundary.

B22t—27 to 39 inches; red (2.5YR 5/6) sandy clay loam,
red (2.5YR 4/6) moist; moderate fine and medium
subangular blocky structure; slightly hard, very fri-
able; few fine roots; few fine ironstone pebbles;
medium acid; diffuse boundary.

B3—39 to 56 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; common
fine distinct red mottles; moderate fine subangular
blocky structure; slightly hard, very firm; occasional
fine sandstone fragments; medium acid: diffuse
boundary.

C—56 to 60 inches; mottled brownish yellow (10YR 6/6)
and red (2.5YR 4/6) loamy fine sand; single grain;
loose, very friable; medium acid.

The solum ranges from 40 to more than 72 inches
thick.

The A horizon is brown, dark yellowish brown, light
yellowish brown, light brown, pale brown, or very pale
brown. Reaction is medium acid or slightly acid. A thin
lighter-colored A2 horizon is in some pedons.

The Bt horizon is reddish brown, red, light red, yellow-
ish red, or reddish yellow. It is fine sandy loam or sandy
clay loam. Reaction is slightly acid or medium acid.

The B3 horizon is reddish brown, red, or reddish
yellow. A few contrasting reddish mottles are in most
pedons. Texture is fine sandy loam or sandy clay loam.
Reaction is medium acid or slightly acid.
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The C horizon is mottled in shades of red, brown, and
yellow. Texture is fine sandy loam or loamy fine sand.

Silstid series

The Silstid series consists of deep, sandy soils that
formed in sandy and loamy material. Slopes range from
1 to 5 percent.

Typical pedon of Silstid loamy fine sand, 1 to 5 per-
cent slopes; from the intersection of U.S. Highway 380
and U.S. Highway 377 east of Denton, 3.9 miles north on
U.S. Highway 377 and 300 feet west of right-of-way into
timber:

A1—0 to 6 inches; brown (10YR 5/3) loamy fine sand,
dark brown (10YR 3/3) moist; single grain; loose;
many fine roots; neutral; clear smooth boundary.

A2—6 to 30 inches; very pale brown (10YR 8/4) loamy
fine sand, yellow (10YR 7/6) moist; single grain;
loose; few fine roots; slightly acid; abrupt wavy
boundary.

B21t—30 to 33 inches; brownish yellow (10YR 6/6)
sandy clay loam, yellowish brown (10YR 5/6); few
medium faint strong brown (7.5YR 5/6) mottles;
weak medium and coarse subangular blocky struc-
ture; hard, very friable; few fine roots; medium acid;
clear wavy boundary.

- B22t—33 to 47 inches; brownish yellow (10YR 6/8)
sandy clay loam, yellowish brown (10YR 5/8) moist;
common medium distinct yellowish red (5YR 5/6)
mottles in the upper part; weak coarse prismatic
structure parting to weak subangular blocky; hard,
very friable; common fine roots; thin patchy clay
films; medium acid; gradual boundary.

B23t—47 to 72 inches; brownish yellow (10YR 6/6)
sandy clay loam, yellowish brown (10YR 5/6) moist;
many coarse distinct red (2.5YR 4/6) and light gray
(10YR 6/1) mottles; weak coarse prismatic structure
parting to weak subangular blocky; hard, very friable;
thin continuous clay films; few fine roots; medium
acid; clear boundary.

C—72 to 80 inches; mottled red (2.5YR 5/8), light gray
(10YR 6/1) and brownish yellow (10YR 6/8) loamy
fine sand; single grain; loose, very friable; slightly
acid.

The solum ranges from 60 to more than 75 inches
thick.

The A horizon is very pale brown, light yellowish
brown, pale brown, or brown. Reaction is medium acid
through neutral.

The B2t horizon is sandy clay loam that is 18 to 30
percent clay. It is very pale brown, yellow, brownish
yellow, or yellowish brown. Most pedons are mottled with
strong brown, yellowish red, or red. Red mottles increase
with depth.
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The C horizon, where present, is loamy fine sand,
sandy loam, or sandy clay loam. It is mottled in shades
of red, gray, and brown. Reaction is medium acid
through neutral.

Slidell series

The Slidell series consists of deep, clayey soil that
formed in alkaline clayey marine sediments. Slopes
range from 1 to 3 percent.

Typical pedon of Slidell clay, 1 to 3 percent slopes;
from the intersection of Farm Road 156 and Farm Road
1173 in Krum, 7.2 miles west and north on Farm Road
1173, 1.4 miles west on county road, and 800 feet south
of road into pasture at the center of a microdepression:

Ap—0 to 6 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate fine subangular
blocky and granular structure; extremely hard, very
firm, sticky and plastic; many fine roots; common
fine and medium concretions of calcium carbonate;
calcareous; moderately alkaline; abrupt smooth
boundary.

A11—6 to 19 inches; very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; few fine dark grayish brown
mottles in the lower part; moderate medium blocky
structure; extremely hard, very firm, very sticky and
plastic; common fine roots; few fine pores; fine and
medium concretions of calcium carbonate; calcare-
ous; moderately alkaline; gradual wavy boundary.

A12—18 to 32 inches; very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; moderate medium blocky
structure; extremely hard, very firm, very sticky and
plastic; few fine roots; few fine pores; few slicken-
sides and parallelepipeds; few vertical streaks of
grayish brown (10YR 5/2); common fine and
medium concretions of calcium carbonate; calcare-
ous; moderately alkaline; gradual wavy boundary.

AC1—32 to 49 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; weak coarse
blocky structure; extremely hard, very firm, very
sticky and plastic; few fine roots; few fine pores;
common coarse slickensides; few vertical streaks of
very dark gray (10YR 3/1); common fine and
medium concretions of calcium carbonate; calcare-
ous; moderately alkaline; diffuse boundary.

AC2—49 to 72 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; few fine dis-
tinct yellowish brown mottles; weak coarse blocky
structure; extremely hard, very firm, sticky and plas-
tic; few slickensides; few vertical streaks of very
dark gray (10YR 3/1); common coarse concretions
of calcium carbonate; calcareous; moderately alka-
line; diffuse boundary.

C—72 to 80 inches; light brownish gray (2.5Y 6/2) clay,
grayish brown (2.5Y 5/2) moist; common fine dis-
tinct olive yellow motties; massive; very hard, very
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firm; few vertical streaks of grayish brown (2.5Y
5/2); common coarse concretions and soft bodies of
calcium carbonate; calcareous; moderately alkaline.

The solum ranges from 60 to more than 80 inches in
thickness. When it is dry, cracks as much as 1 inch wide
extend to a depth of more than 20 inches. Intersecting
slickensides begin at a depth of 16 to 25 inches. In more
than half of each pedon the calcium carbonate equiva-
lent ranges from 40 to 60 percent in some part of the
10- to 40-inch control section. Texture throughout is silty
clay or clay. Cycles of microdepressions and microknolis
are repeated each 10 to 20 feet. In virgin areas, microk-
nolls range from 3 to 16 inches higher than microdepres-
sions.

The A horizon is very dark gray or dark gray. It is
dominantly calcareous but is noncalcareous in the center
of microdepressions in some pedons.

The AC1 horizon is dark grayish brown, grayish brown,
brown, or light yellowish brown. Mottles of olive brown,
brown, yellowish brown, or brownish yellow range from
none to common. The AC2 horizon is grayish brown,
brown, light yellowish brown, very pale brown, or pale
yellow. Mottles of dark grayish brown, yellowish brown,
grayish brown, brownish yellow, or yellow range from few
to common. Soft bodies and concretions of calcium car-
bonate range from 2 to 5 percent of the AC horizon and
are more common in microknolls.

The C horizon is pale brown or light brownish gray and
is mottled with olive brown, gray, brownish yellow, olive
yellow, or yellow. Some pedons have fractured limestone
interbedded with marly silty clay or silty clay ioam below
a depth of 70 inches.

Somervell series

The Somervell series consists of moderately deep,
loamy soils that formed in gravelly loamy sediments.
.Slopes range from 1 to 5 percent.

Typical pedon of Somervell gravelly loam, 1 to 5 per-
cent slopes; from the intersection of Farm Road 455 and
Farm Road 1173 about 10 miles west of Sanger, 0.4
mile west on Farm Road 455, 2.0 miles north on county
road, and 180 feet west into rangeland:

A11—0 to 5 inches; dark grayish brown (10YR 4/2)
gravelly loam, very dark grayish brown (10YR 3/2)
moist; moderate medium granular structure; slightly
hard, friable; many roots; common worm casts; 15 to
20 percent calcium carbonate gravel 2 mm to 2
inches across; calcareous; moderately alkaline; clear
smooth boundary.

A12—5 to 15 inches; dark grayish brown (10YR 4/2)
very gravelly loam, very dark grayish brown (10YR
3/2) moist; moderate medium granular structure;
slightly hard, friable; many roots; few worm casts; 60
percent limestone gravel and cobbles 2 mm to 6
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inches across and coated with calcium; size of
gravel and cobbles increases with depth, hardness
is about 2 on Mohs scale; calcareous; moderately
alkaline; gradual smooth boundary.

B2ca—15 to 27 inches; light yellowish brown (2.5Y 6/4)
very gravelly clay loam, light olive brown (2.5Y 5/4)
moist; moderate coarse prismatic structure parting to
moderate medium subangular blocky and granular;
slightly hard, friable; 40 to 50 percent limestone
gravel and cobbles coated with calcium carbonate in
stone lines between strata of clay loam; common
vertical streaks of material from A horizon in upper 5
inches; calcareous; moderately alkaline; abrupt wavy
boundary.

R—27 to 35 inches; hard, fractured limestone rock with
light yellowish brown (2.5Y 6/4), light gray (2.5Y
7/2), and yellow (2.5Y 7/6) limy earth in fractures:
fractures 1/4 to 1/2 inch wide.

The solum ranges from 20 to 30 inches thick. The
calcium carbonate equivalent of the control section is 40
to more than 60 percent.

The A horizon is brown, dark grayish brown, or grayish
brown. Limestone gravel and cobbles range from 15 to
75 percent.

The B2ca horizon is pale brown, light brownish gray,
or light yellowish brown. Texture is very gravelly loam or
very gravelly clay loam with 35 to 85 percent limestone
gravel and cobbles. A stone line 2 to 6 inches thick is in
some pedons.

Speck series

The Speck series consists of shallow, loamy soils that
formed in alkaline clays over hard limestone. Slopes
range from 1 to 3 percent.

Typical pedon of Speck clay loam, 1 to 3 percent
slopes; from the intersection of U.S. Highway 380 and
Interstate Highway 35 in Denton, 0.6 mile south on Inter-
state Highway 35 access road, 3.6 miles west on paved
county road, 0.7 mile south on gravel county road, and
115 feet west into rangeland:

A1—0 to 7 inches; brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 3/2) moist; moderate medium granu-
lar structure; hard, friable; many fine roots: few
smooth ironstone fragments less than 1/2 inch
across the long axis; neutral; gradual smooth bound-
ary.

B2t—7 to 15 inches; dark reddish brown (5YR 3/4) clay
dark reddish brown (5YR 3/4) moist; moderate
medium granular and subangular blocky structure;
hard, firm; many fine roots; common fine ironstone
fragments 1/2 inch across the long axis; few fine
calcium carbonate fragments; few faint clay films;
mildly alkaline; abrupt wavy boundary.
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R—15 to 18 inches; fractured very hard limestone rock;
upper 3 inches of rock rounded, 1 to 6 inches in
diameter with interspaces filled with softer lime-
stone; becomes coarse platy underneath.

The solum ranges from 14 to 18 inches thick. Soil
reaction is neutral or mildly alkaline. The soil is noncal-
careous in native range conditions. Coarse fragments of
limestone on the soil surface range from none to 15
percent.

The A horizon is reddish brown or brown. The Bt
horizon is dark reddish brown, reddish brown, or brown.
Texture is clay with clay content of 40 to 55 percent.

The R layer is fractured limestone or shell conglomer-
ate. Secondary lime occurs as coatings on fragments
and in fractures.

Stephen series

The Stephen series consists of shallow clayey soils
that formed in chatky limestone. Slopes range from 1 to
5 percent.

Typical pedon of Stephen silty clay, 1 to 5 percent
slopes; from Hebron, 2.5 miles south on county road and
255 feet west into pasture:

A1—0 to 8 inches; brown (7.5YR 5/2) silty clay, dark
brown (7.5YR 3/2) moist; strong fine to coarse
granular structure; hard, very friable; many fine
roots; common worm casts; few fine chalk frag-
ments; few fine black concretions; calcareous; mod-
erately alkaline; aburpt smooth boundary.

C1&A—8 to 14 inches; brown (7.5YR 5/2) very gravelly
silty clay, dark brown (7.5YR 3/2) moist; moderate
fine granular and subangular blocky structure; hard,
friable; few fine roots; about 80 percent of mass
composed of chalk fragments 1/2 inch to 6 inches
long; calcareous; moderately alkaline; abrupt smooth
boundary.

Cr—14 inches to 20 inches; fractured, white platy chalk
that has a hardness of less than 3 on Mohs scale.

Solum thickness to chalk is 13 to 18 inches. The A
horizon is brown, grayish brown, or dark grayish brown.
Texture is silty clay or silty clay loam that is 35 to 50
percent clay. Chalk fragments are few to 15 percent of
the volume.

The C&A horizon is 50 to 90 percent chalk fragments.

Trinity series

The Trinity series consists of deep, clayey soils that
formed in recent clayey alluvium on bottom land. Siopes
range from 0 to 1 percent.

Typical pedon of Trinity clay, occasionally flooded:
from the intersection of Texas Highway 121 and Inter-
state Highway 35E in Lewisville, 1.0 mile east on Texas
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Highway 121, 1.2 miles south on county road, and 200
feet west of right-of-way into cropland:

Ap—0 to 5 inches; dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; weak subangular blocky and
granular structure; very hard, firm; common fine
roots; calcareous; moderately alkaline; abrupt
smooth boundary.

A11—5 to 44 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; moderate medium
blocky structure; very hard, firm; shiny pressure
faces on peds; intersecting slickensides at 18
inches; calcareous; moderately alkaline; gradual
smooth boundary.

A12—-44 to 60 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; weak blocky structure;
very hard, firm; few fine pitted calcium carbonate
concretions; few slickensides and parallelepipeds;
calcareous; moderately alkaline.

Solum thickness is 60 to more than 75 inches. The
soil is moderately alkaline and calcareous throughout.
Texture is clay, and clay content is 60 to 75 percent.

The A horizon is very dark gray or black. Thin strata of
less clayey material are in the A1 horizon of some pro-
files.

The C horizon of dark gray or gray is below a depth of
60 inches in some profiles.

Vertel series

The Vertel series consists of moderately deep, clayey
soils that formed in clayey shale. Slopes range from 1 to
12 percent.

Typical pedon of Vertel clay, 3 to 5 percent slopes;
from the intersection of Interstate Highway 35E and
Texas Highway 121 in Lewisville, 6.6 miles east on
Texas Highway 121, 3.7 miles north on Farm Road 423,
and 300 feet west into rangeland:

A1—0 to 6 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; strong medium
blocky structure; extremely hard, very firm, very
sticky and plastic; common fine and medium roots:
many vertical cracks 0.5 inch to 1.5 inches wide;
neutral; gradual wavy boundary.

AC—6 to 33 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; common medium
distinct yellowish brown (10YR 5/6) mottles; moder-
ate medium blocky structure; extremely hard, very
firm, very sticky and plastic; few fine roots; common
vertical cracks 1/2 inch wide; common intersecting
slickensides and wedge-shaped parallelepipeds
below a depth of 20 inches; common angular
gypsum crystals; mildly alkaline; clear wavy bound-
ary.
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Cr—33 to 66 inches; stratified dark gray (10YR 4/1),
yellowish brown (10YR 5/8), yellow (10YR 8/6), and
yellowish red (5YR 4/6) very shaly clay; medium and
coarse platy rock structure; extremely hard, very
firm; few vertical cracks in the upper part; few
gypsum crystals; medium acid.

The solum ranges from 24 to 40 inches thick. Clay
content of the A and AC horizons is 60 to 76 percent.
When the soil is dry, cracks 0.5 inch to 1.5 inches wide
extend into the upper part of the C horizon. Untilled
areas have a gilgai microrelief. Microvalleys 1 foot to 3
feet wide and 2 to 8 inches deep and microridges 10 to
16 feet wide extend up and down slopes.

The A horizon is dark grayish brown, grayish brown,
olive, or pale olive. Reaction is neutral through moder-
ately alkaline, and the soil is noncalcareous in more than
half of any pedon. The AC horizon is dark grayish brown,
grayish brown, olive gray, olive, light olive brown, light
brownish gray, light olive gray, pale olive, light yellowish
brown, or olive yellow. Mottles of yellowish brown, olive
brown, brown, or yellowish red range from none to
common. Reaction is neutral through moderately alka-
line. Gypsum crystals range from few to common. Some
pedons have a few fine strongly cemented calcium car-
bonate concretions.

The Cr horizon is weathered shale or very shaly clay.
It is stratified gray and yellowish brown or yellow. Some
pedons have olive brown or yellowish red strata. Reac-
tion is medium acid through moderately alkaline. Gypsum
crystals are few to common.

Wilson series

The Wilson series consists of deep, loamy soils that
formed in alkaline clayey sediments. Slopes range from
0 to 3 percent.

Typical pedon of Wilson clay loam, 1 to 3 percent
slopes; from the intersection of Interstate Highway 35E
and Farm Road 407 in Lewisville, 0.5 mile west on Farm
Road 407, 1.0 mile south and 1.0 mile west on county
road, and 600 feet northwest into pasture:

Ap—O0 to 5 inches; gray (10YR 5/1) clay loam, very dark
gray (10YR 3/1) moist; weak fine subangular blocky
structure; very hard, friable; few fine roots; few
pores; slightly acid; abrupt smooth boundary.

B21tg—>5 to 34 inches; dark gray (10YR 4/1) clay, black
(10YR 2/1) moist; moderate medium blocky struc-
ture; extremely hard, very firm; few roots; few inter-
secting slickensides below a depth of 26 inches;
common pressure faces throughout; slightly acid;
gradual wavy boundary.

B22tg—34 to 43 inches; light brownish gray (10YR 6/2)
clay, dark grayish brown (10YR 4/2) moist; moder-
ate medium blocky structure; extremely hard, very
firm; few fine gypsum crystals; few fine strongly ce-
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mented calcium carbonate concretions; vertical
cracks filled with material from B21tg horizon;
common pressure faces; moderately alkaline; gradu-
al wavy boundary.

B23tg-—43 to 52 inches; grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) dry; moderate
medium and coarse blocky structure; extremely
hard, very firm; occasional fine black concretions;
few gypsum crystals; few fine strongly cemented
calcium carbonate concretions; moderately alkaline;
diffuse wavy boundary.

C—52 to 64 inches; light brownish gray (10YR 6/2) clay,
dark grayish brown (10YR 4/2) dry; few fine distinct
yellowish brown mottles; strong coarse blocky struc-
ture; extremely hard, very firm; occasional gypsum
crystals; mottles become coarser with depth; moder-
ately alkaline.

The solum ranges from 50 to 85 inches thick.

The A horizon is very dark gray, gray, dark grayish
brown, or dark gray. Reaction is medium acid through
neutral. The A12 horizon, where present, is dark brown,
dark gray, grayish brown, or light brownish gray. Texture
is loam, clay loam, or silty clay loam. Clean sand grains
are in the A12 horizon in most profiles.

The Btg horizon is dark gray, gray, or light gray to a
depth of 30 inches or more. Below 30 inches the color is
grayish brown or light brownish gray in addition to
shades listed for the upper 30 inches. Texture is clay or
silty clay. Common fine distinct mottles of dark yellowish
brown, dark brown, or yellowish brown are in the lower
part of the Btg horizon of most profiles. Reaction is
slightly acid through moderately alkaline. The soil is non-
calcareous, but fine strongly cemented calcium carbon-
ate concretions are in most profiles. The Btg horizon has
common filled vertical cracks and shiny pressure faces.
There are no gypsum crystals in some profiles.

The B3 and C horizons have the same colors as the
Btg horizon. Texture is clay or silty clay.

Formation of soils

This section discusses how soils form and the factors
involved in their formation. It discusses briefly how
parent material, climate, plant and animal life, relief, and
time influence soil characteristics.

Parent material

The soils of Denton County formed in several kinds of
parent material. They are included in four geologic sys-
tems—the Lower Cretaceous, Upper Cretaceous, Pleisto-
cene, and Recent.

The Lower Cretaceous- System includes the Kiamichi
Formation, Goodland Limestone, Fort Worth Limestone,



DENTON COUNTY, TEXAS

Duck Creek Formation, Pawpaw Formation, Weno Lime-
stone, Denton Clay, and Grayson Marl.

The Kiamichi Formation is mainly marl and limestone.
The dominant soils that formed from this parent material
are in the Aledo and Somervell series.

The Goodland Limestone is mainly limestone that
grades into marly shale. It is the parent material of some
Aledo, Medlin, Sanger, and Somervell soils.

The Fort Worth and Duck Creek Formations consist of

interbedded limestone and marl. Bolar and Somervell

soils on high residual landscape and Sanger and Slidell
soils in more level areas and valley fills formed from this
parent material.

The Pawpaw-Weno-Denton formation is not divided in
Denton County. The Pawpaw Formation is mainly red
clay high in iron interbedded with limestone. It is the
parent material of the Lindale, Mingo, and Speck soils.
The Weno Limestone is interbedded mar! and limestone,
and the dominant soils that formed from it are Bolar and
Somervell soils. The Denton clay is mainly calcareous
clay. Dominant soils derived from it are Ponder and
Sanger soils.

The Grayson Marl is mainly marl with thin beds of
limestone. It is dominantly the parent material of Burle-
son, Lindale, Medlin, Ponder, Sanger, and Slidell soils.

The Upper Cretaceous System includes the Woodbine
Formation, Eagle Ford Formation, and Austin Group.

The Woodbine Formation is not subdivided in Denton
County. It is mainly alternating bands of sandstone,
shale, and clay. The main soils derived from it include
Birome, Callisburg, Gasil, Konsil, and Silstid soils.

The Eagle Ford Formation is primarily shale that un-
derlies the rolling Blackland Prairies of Denton County.
The dominant soils that formed from it include Burleson,
Crockett, Ferris, Heiden, Houston Biack, Navo, Wilson,
and Vertel soils.

The Austin Group is mainly chalk. It occupies only a
small part of the country. The main soils derived from it
are Eddy and Stephen soils.

The Pleistocene System is primarily fluviatile terrace
deposits of mixed origin. The dominant soils derived from
it are Altoga, Bastrop, Branyon, and Lewisville soils.

The Recent System is alluvium along the flood plains.
The major bottom land soils that formed in the material
are the Bunyan, Energy, Frio, Gowen, Kaufman, Ovan,
Seagoville, and Trinity soils.

Climate

The climate of Denton County is humid subtropical
with hot summers. The climate is uniform throughout the
county. Rainfall is sufficient to leach the calcium carbon-
ate from the upper horizons of some soils but is not
enough to leach it entirely out of the soil profile. Clay
particles have moved down to form very slowly perme-
able horizons. Crockett, Navo, and Wilson soils are an
example.
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Plants and animals

Plant and animal life are important in the formation of
soils. The kinds and amounts of plants are determined
partly by climate and parent material. Decaying leaves,
stems, and roots contribute organic matter to soils and
give them dark colors. Growing roots form channels for
water and air. Animal life in the form of bacteria, fungi
and other micro-organisms, insects, and earthworms
contribute to soil fertility and physical condition. Cultiva-
tion reduces the plant cover, and decreases pore space
for movement of air and water, reduces animal life, and
lowers soil fertility.

Relief

Slope affects soil development by influencing drainage
and runoff. If other factors are equal, profile develop-
ment depends on the amount of water that enters the
soil. Steep soils absorb less moisture and usually have
less well developed profiles than gently sloping soils.
Some soils in low areas that receive water from adjacent
slopes are wet for longer periods of time.

On steep soils, runoff is so great that geologic erosion
almost keeps pace with soil development. Soils that
formed in similar parent material but in different positions
on the landscape often have unlike profiles. Distinctness
of horizons and thickness of the solum are closely relat-
ed to relief. Gently sloping soils generally have a thick
solum and a distinct profile. Steeper soils have a thinner
solum and less distinct horizons.

Time

The degree of soil development that takes place
through interaction of parent material, climate, plants and
animals, and relief depends upon time. Mature profiles
that have well defined horizons develop only after long
periods of time. Callisburg soils have well developed
profiles with distinct horizons. Ovan soils are younger
and less developed.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Association, soil. A group of soils geographically asso-
ciated in a characteristic repeating pattern and de-
fined and delineated as a single map unit.

Avallable water capacity (avallable moisture capac-
Ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
Very low........cue... .0to 3
Low... ettt e sta e e e e neb e an 3to6
Moderate...........cccovmvrmreeeereenerennerenes ..6t09
High reveeeertereseeserrnnsasanran 91012
Very high . More than 12

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream, sub-
ject to flooding.

Calcareous soll. A soil containing enough calcium car-
bonate (commonly combined with magnesium car-
bonate) to effervesce visibly when treated with cold,
dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A clay-
pan is commonly hard when dry and plastic or stiff
when wet.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
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does not change so long as the environment re-
mains the same.

Complex, soll. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soll. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Corroslive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Decreasers. The most heavily grazed climax range.
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. Postponing grazing or arresting graz-
ing for a prescribed period.

Depth to rock. Bedrock is too near the surface for the
specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
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deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained —Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents.
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Eroslon. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes the sur-
face.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and long if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfail or
commonly covering swamps and marshes is not
considered flooding.

Gilgal. Commonly a succession of microbasins and mi-
croknolls in nearly level areas or of microvalleys and
microridges parallel with the siope. Typically, the
microrelief of Vertisols—clayey soils having a high
coefficient of expansion and contraction with
changes in moisture content.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Horizon, soll. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
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by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that foliow
represent subdivisions of the major horizons. An ex-
planation of the subdivisions is given in the Soif
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the sur-
face in which an accumulation of humified organic
matter is mixed with the mineral material. Also, a
plowed surface horizon, most of which was originally
part of a B horizon.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics such as (1)
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky struc-
ture; (3) redder or browner colors than those in the
A horizon; or (4) a combination of these. The com-
bined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral Il precedes
the letter C.

R layer.—Consolidated rock beneath .the soil. The
rock commonly underiies a C horizon, but can be
directly below an A or a B horizon.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Increasers. Species in the climax vegetation that in-
crease in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
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the shorter plants and the less palatable to live-
stock.

Invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been re-
duced by grazing. Generally, invader plants follow
disturbance of the surface.

Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

Leaching. The removal of soluble material from soil or
other-material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. The soil is not strong enough to support
loads.

Mottling, soll. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Parallelepiped. Wedge-shaped aggregate formed by
shrinking and swelling of clayey soils.

Parent material. The inconsolidated organic and
mineral material in which soil forms.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.'

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. lts area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeabillity. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
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water moves downward through the saturated soil.
Terms describing permeability are:

Very slow less than 0.06 inch
Slow. 0.06 to 0.20 inch
Moderately SIOW..........ccoevricrnicnninrecnnns 0.2't0 0.6 inch
Moderate 0.6 inch to 2.0 inches
Moderately rapid 2.0 to 6.0 inches
Rapid. 6.0 to 20 inches
Very rapid.........ccoceeenerennnnennnenns more than 20 inches

pH value. A numerical designation of acidity and alkalin-
ity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunneis or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Rangeland. Land on which the potential natural vegeta-
tion is predominantly grasses, grasslike plants, forbs,
or shrubs suitable for grazing or browsing. It in-
cludes natural grasslands, savannas, many wet-
lands, some deserts, tundras, and areas that sup-
port certain forb and shrub communities.

Range condition. The present composition of the plant
community on a range site in relation to the poten-
tial natural plant community for that site. Range con-
dition is expressed as excellent, good, fair, or poor,
on the basis of how much the present plant commu-
nity has departed from the potential.

Range site. An area of rangeland where climate, soil,
and relief are sufficiently uniform to produce a dis-
tinct natural plant community. A range site is the
product of all the environmental factors responsible
for its development. It is typified by an association of
species that differ from those on other range sites in
kind or proportion of species or total production.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid.......... Below 4.5
Very strongly acid... 4510 5.0
Strongly acid. . 51t05.5
Medium agid..........ccocovrereenerneee e 5.6 t0 6.0
Slightly acid .6.1t06.5
Neutral.........cceevrernne . 661073
Mildly alkaline...........cccocoernrerererrnnerinnana. 741078
Moderately alkaline. ..79t0 84
Strongly alkaline 851090
Very strongly alkaline...........ccccecvrvrirnann. 9.1 and higher

Rooting depth (in tables). Shallow root zone. The soil
is shallow over a layer that greatly restricts roots.
Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
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ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake (in tables). The slow movement of water
into the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the mate-
rial in these horizons are unlike those of the underly-
ing material. The living roots and plant and animal
activities are largely confined to the solum.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates. The
principal forms of soil structure are—pl/aty (laminat-
ed), prismatic (vertical axis of aggregates longer
than horizontal), columnar (prisms with rounded
tops), blocky (angular or subangular), and granular.
Structureless soils are either single grained (each
grain by itself, as in dune sand) or massive (the
particles adhering without any regular cleavage, as
in many hardpans).

Surface soll. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
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4 to 10 inches (10 to 25 centimeters). Frequently
designated as the ‘plow layer,’ or the ‘Ap horizon.
Taxad]uncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use and behavior.
Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.
Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural

classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silly clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘“coarse,” *fine,” or ‘‘very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress road-
banks, lawns, and land affected by mining.

Unstable fill (in tables). Risk of caving or sloughing on
banks of fill material.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the low lands along streams.
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TABLE 2.-~-POTENTIALS AND LIMITATIONS OF MAP

UNITS FOR SPECIFIED USES

depth to rock.

ercs slowly.

IPercent] Cultivated H H i 1
Map unit 1 of ' farm crops i Pasture H Rangeland H Urban uses H Recreation
| area | : i | i
i 1 1 i T H
1. Birome-Gasil-Callisburg--| 24 {Medium: {Medium: iMedium: {High-==ecaccceaa {High.
H | slopes, ! low fertility. ! low fertility. | |
i | erodes easily. H H i |
H i i i i :
2. Sanger-Somervelle---cee-- i 23 iMedium: {Medium: iMedium: {Medium: tMedium:
| { erodes easily, \ depth to rock. { depth to rock. i shrink-swell, i too clayey,
i { depth to rock. i i { depth to rock | percs .slowly.
H H H H { corrosive, i
i i : i i i
3. Navo-Wilson--=ececccc—cc—-- H 12 |(Medium: tHigheeseecoccecee—- tMedium: tMedium: iLow:
i | wetness, H | wetness. ! shrink-swell, | too clayey,
i { erodes easily. ) H | wetness, | percs slowly.
1 H | 1 | low strength, H
H | ! | { corrosive. H
i i : i i i
4, Branyon-Burleson-Heiden--| 7 jHigh-cc-cceaccc-o- High--neccecacaua {High-ccccccncacaaa tLow: tLow:
i H 1 | \ shrink-swell, { too clayey,
H H i i i low strength. | percs slowly.
] () 1 ] 1 )
] 1 1 1 (] ]
5. Altoga-Vertel-Ferris----- H 7 i(Medium: tMedium: tHigh-ccecmcccncen~x iLow {Low:
| { erodes easily, \ droughty, 1 H shrink swell, i percs slowly,
1 i droughty. | erodes easily. i { slope, { too clayey,
\ H ) ' ! corrosive. ! slope.
[} [] 1 ] ) ]
1 ¢ 1 1 ] 1
6. Slidell-Sangere-=--------- | 6 (Highe=e—ceececacca- tHigheeemrecccceaa- {Highe=eewmcmc e {Low: iLow
i H H H { shrink-swell, i percs slowly,
' ! H H { low strength, i too clayey.
| H H | { corrosive. H
i i i i i i
7. Ponder-Lindale-—-—c—cw-a--- | 6 iMedium: tHigh=-=—cccoenuu- {High=r-mcmeomcnee- iMedium: iMedium:
' 1 { erodes easily. i { { shrink-swell, } percs slowly,
! H H H ! low strength, { too clayey.
y : ' ! | corrosive. H
[ i i ! i ) i
8. Frio-Ovan----eec-ccccwcn-a= ' 11 {Medium: tHigh-eecccomemae- IHigh=eececr—mccceee- tVery low: iLow:
H ! flooding. ! i ! flooding. H flood1ng.
() [] ] 1 ) []
1 1 ] ] 1 t
9. Aledo-Somervelle--eecc—ee- | 3 iLow: tLow: tLow: iMedium: {Medium:
H { depth to rock { depth to rock. } depth to rock. i depth to rock, { depth to rock
H ! slope. H i { slope. !
| i i : | i
10. Houston Black-Stephen---| 1 {Medium: {Medium: {Medium: iMedium: {Low:
1 | depth to rock. { depth to rock. \ depth to rock. { shrink-swell, { too clayey,
] ] [} ] ] ]
P | e e °
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TABLE 3.-<-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Map ) 1 i
symbol} Soil name ! Acres {Percent
! i ;

i i i
1 {Aledo association, undulating--==ececcccnccacccccccccrcrcccccccnrcrmccccccccccreaan } 12,380 | 2.0
2 lAltoga silty clay, 3 to 5 percent slopeSe-c--cecmcuceccarrrcccccnnremcccenrama—" ! 5,220 | 0.8
3 |Altoga silty clay, 5 to 8 percent 510peS--c-cccccrmmemca e e ! 3,250 | 0.5
4 !Altoga silty clay, 5 to 12 percent slopes, eroded--=ecea-ccec-- meemmsccermmccesceeea ! 450 | 0.1
5 lAquilla loamy fine sand, 2 to 5 percent slopeS--=we--mmccccecccrrocrrcccecnnmmm———— ! 420 | 0.1
6 lArents, gently undulating--eeceececcccccomccccccccccormnccccnrcccccer e rccce e ! 450 | 0.1
7 tArents, hilly---ceccccmccccecnrcceccca——x EELS L E L L EEL LR 1,760 | 0.3
8 {Aubrey fine sandy loam, 2 to 5 percent slopes---=~=-=- B ettt 500 | 0.1
9 iBastrop fine sandy loam, 1 to 3 percent slopese~=-==== B it EEE P 4,250 | 0.7
10 |Bastrop fine sandy loam, 3 to 5 percent slopes-====--- B et e L L LR L L H 1,000 | 0.2
1M {Birome fine sandy loam, 1 to 3 percent slopeSe--wcececmcmcccccmcccncaccccncacccnana ! 3,150 | 0.5
12 |Birome fine sandy loam, 3 to 5 percent slopeSe=-=smecrrrcccecrcccencerccrccccreccemaa H 20,800 | 3.4
13 |Birome-Rayex-Aubrey complex, 2.to 15 percent slopeSe---mcceccmmccnuccrcncrmcccnacaa" 1 19,040 | 3.1
14 |Birome=Rayex-Urban land complex, 2 to 12 percent SlopeS----=cecreccecccccucuccccnax ! 1,020 | 0.2
15 {Birome-Urban land complex, 1 to 5 percent slopeSe-===-- ittt “mcecccea- | 1,490 | 0.2
16 |Bolar clay loam, 1 to 3 percent slopeS-=e----ececccee-- T T L EE e ! 1,780 | 0.3
17 {Bolar clay loam, 3 to 5 percent slopeS~e=~c-cwecere~—a== R ettt H 2,390 | 0.4
18 {Branyon clay, 0 to 1 percent slopeS-we=--=- e e L E L EE L L DL L] ! 16,820 | 2.7
19 {Branyon clay, 1 to 3 percent slopeS-=--=scecr——ccacac= e L L 8,460 | 1.4
20 {Bunyan fine sandy loam, frequently flooded ------------ cemmeecssccseccnccncacer - 2,920 0.5
21 {Burleson clay, 0 to 1 percent slopeSec-=ecemcccecncaca- et L Dt 9,400 } 1.5
22 {Burleson clay, 1 to 3 percent slopeS-=e=cc-ccecmc-cccc= B et L E L PR LR L PP LS 14,520 | 2.4
23 {Callisburg fine sandy loam, 1 to 3 percent slopeSe-==-= D e R e LT 18,610 | 3.0
24 |Callisburg fine sandy loam, 3 to 5 percent slopeS-—e-cem-ccecm——cwecccaa= meeemm————— 4,870 | 0.8
25 |Callisburg soils, 2 to 5 percent slopes, severely eroded 1,900 | 0.3
26 ICrockett fine sandy loam, 0 to 1 percent slopeSe----=ceccmccccercccccacccacaaas 2,780 | 0.4
27 |Crockett fine sandy loam, 1 to 3 percent slopes-=-=-~-=- e ettt 7,260 | 1.2
28 }Crockett-Urban land complex, O to 2 percent slopeS-eer---cceccrmcecrcccecccerao—maax 1,800 | 0.3
29 |Eddy gravelly clay loam, 3 to 15 percent slopes--=-=---- e L LR L L e | 530 | 0.1
30 {Energy fine sandy loam, frequently flooded---eeec-—=ecea- T Semcmcren——— H 2,250 | 0.4
31 |Ferris-Helden clays, 3 to 5 percent slopes--~-ceccca--- e L L R et 2,120 | 0.3
32 |Ferris~Heiden clays, 5 to 15 percent slopeSeec-=ee=--- 5,520 | 0.9
33 {Frio silty clay, occasionally floodedeew~ewcercamecuax B ettt | 8,830 | 1.4
34 IFrio silty clay, frequently floodede-==e~nc-ccecccmcaccncncccenrcmccnr—cccccoyocoaaan H 19,700 i 3.2
35 |Gasil fine sandy loam, 1 to 3 percent slopeSe-we=n---- D ekt EE L L L L H 18,130 | 3.0
36 {Gasil fine sandy loam, 3 to 8 percent SlopeS--=ce-c-emeccmceccercoccccncceeecaenoaa] 9,100 | 1.5
37 {Gasil-Urban land complex, 1 to 4 percent slopeS-==e--- e e L L E L L LT ! 2,630 | 0.4
38 !Gasil and Konsil soils, 1 to 5 percent slopeS~--ecerr-mccccncccccrccccccncaccccccna ! 460 | 0.1
39 !Gowen clay loam, occasionally floodede~memweceec-—mweccrcncacacccnccnccnncncccancccen- i 3,740 0.6
40 |Gowen clay loam, frequently flooded----- ~emmmccemeene- R L EEL L e e L i 3,380 | 0.5
41 tHeiden clay, 1 to 3 percent slopeS-=---- cmemcecccn——— Y e L EE L L L LS LT i 10,710 | 1.7
42 |Heiden clay, 3 to 5 percent slopes------ B e LTt Smeme—ecemmescecm s ee——— | 7,970 1| 1.3
43 {Houston Black clay, 0 to 1 percent slopeS-ec-wecemece-c= B et P L L LT 1 1,110 | 0.2
4y |Houston Black clay, 1 to 3 percent slopeSe-cwcccreccecmanucencccacorcsccconmax —meeee i 2,440 | 0.4
45 tJustin fine sandy loam, 0 to 1 percent slopeSe-~e-wecereccccccmrocccrrccccacaccccnam- H 1,510 | 0.2
46 {Justin fine sandy loam, 1 to 3 percent slopeS-w-e~-==- -= | 10,570 | 1.7
47 lJustin fine sandy loam, 3 to 5 percent slopeSe~=-=ceccmrmccccecenccccncccccccccaaaaa= H 1,060 | 0.2
48 lJustin-Urban land complex, O to 3 percent slopes ------ c= | 1,910 | 0.3
49 {Kaufman clay, frequently floodede-weeerrmccercccccccccanaa | 2,320 | 0.4
50 {Konsil fine sandy loam, 1 to 3 percent slopeSe-e---==caw-- | 5,220 | 0.9
51 !Konsil fine sandy loam, 3 to 8 percent slopeSe==-===-- ! 4,270 | 0.7
52 !Lewisville clay loam, 1 to 3 percent SlopeS=—-e-—=cc-ccn-cecmraccenrmmmccencemmamaoan) 2,150 | 0.4
53 ILewisville clay loam, 3 to 5 percent slopeSe-e=cec--ccccccccea- e 1 2,680 | 0.4
54 {Lindale clay loam, 1 to 3 percent slopeS~e-cr-ceececc-—= B L L L e R =] 7,410 1 1.2
55 iLindale-Urban land complex, 1 to 5 percent slopeS---~-- 610 | 0.1
56 IMedlin=-Sanger clays, 5 to 15 percent slopeS«ceee-ceccccmccccccccccncsccnaoaan- 5,510 | 0.9
57 |Medlin-Sanger stony clays, 5 to 12 percent slopes=---= 5,660 | 0.9
58 IMingo clay loam, 1 to 3 percent slopeS-cesccccecmccmceccncceemoccccor—cccooncooaeaoaa | 12,000 | 2.0
59 {Navo clay loam, 0 to 1 percent sSlopeSeec~-cecemecuccccncccecnerccccrrcccneccncna-- i 1,640 | 0.3
60 INavo clay loam, 1 to 3 percent slopeSeermccccc—ccen-—= B L P L E L EE LT L T H 22,170 | 3.6
61 {Navo clay loam, 3 to 5 percent slopeS---~co-c—cccoca-- R L ettt ! 6,630 | 1.1
62 INavo-Urban land complex, O to 3 percent slopes-=ee==-= ceeeccccccanca cesmmrmmrcecccce= | 1,000 | 0.2
63 {Ovan clay, occasionally flooded-==-==- memeemcmccccoa- B ittt 1 4,760 | 0.8
64 !Ovan clay, frequently floodedeeemceccecccccccaccscccrcnccccnccnacaa" R L L T H 12,270 | 2.0
65 {Ponder loam, 0 to 1 percent slopeS----- L L TR H 1,690 | 0.3
66 {Ponder loam, 1 to 3 percent slopes- - | 21,560 | 3.5
67 |Sanger clay, 1 to 3 percent slopes- ! 50,750 | 8.3
68 {Sanger clay, 3 to 5 percent slopeS---=--- B LT LT e ittt e L L T 1 17,800 | 2.9
69 |Sanger-Urban land complex, 1 to 4 percent slopes------ B it ettt | 1,220 | 0.2
70 |Seagoville clay, occasionally floodede~-~cecccccreccrmcncececnccceccenncneaaan mmeweea | 800 | 0.1
7 |Silawa loamy fine sand, 2 to 5 percent slopeSe--ceccermmcmccccwar—ox B it i 2,190 | 0.4
72 1Silstid loamy fine sand, 1 to 5 percent slopeS-ewe=e-- L et L L L ! 4,520 | 0.7
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS-~Continued

Map | T i
symbol} Soil name H Acres |Percent

[] 1 ]

| | ]

I i ]
73 !Silstid-Urbtan land complex, 1 to 5 percent slopeSe-------=ceecccmc-oscccwceonooooax { 570 | 0.1
T4 {Slidell clay, 1 to 3 percent SlopeS-===-=----ecceceemmmcecoccc-c--sssccmo—comoe-o-oo 1 26,898 | 4.y
75 !Somervell gravelly loam, 1 to 5 percent slopeSe---=wccccccccccco~ B L L L H 31,150 | 5.1
76 ISpeck clay loam, 1 to 3 percent slopeS====eeemmem———--cccmccomcceeso-coocccosomosss- i 1,090 | 0.2
77 |Stephen silty clay, 1 to 5 percent slopeS----=e=-==-= B e L EEL LD ! 2,130 | 0.3
78 ITrinity clay, occasionally flooded==e==e=c-c-ccccmemm—mccccocnooceeccnmoooomoonao—o ! 6,700 | 1.1
79 ITrinity clay, frequently floodede-=ece=emecccoc——ax B T e e e L e L LD L 1 1,440 | 0.2
80 |Vertel clay, 1 to 3 percent slopeS---=eececcc—m==== B e L L L L L ! 2,380 | 0.4
81 !Vertel clay, 3 to 5 percent slopeS----==wereeram—cc———cocas i 4,600 | 0.8
82 !Vertel clay, 5 to 12 percent slopeSece====~=== ————————— 1,900 0.3
83 IWilson clay loam, 0 to 1 percent slopeSe~--=====-= cmmmmccacceae— | 8,850 | 1.4
84 !Wilson clay loam, 1 to 3 percent slopeS~=eecemc--= L L B e L LT ! 13,070 | 2.1
85 {Wilson-Urban land complex, O to 2 percent slopesS------=c=mecmcmocecccccomcosocwocoo- H 2,880 | 0.5

i Water-----cc-cea- T e LT T P L L LR EESE L L i 30,272 E 4.9

] 1 []

| Totalemmemmmmmecemc—caeen- cmmmmmecm———— [ 100.0

[]

1 }

eeemmmm——————- wmmcccesc—cc—cee=—— T 513,120
[]
[]
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TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a yield figure indicates

[A1l yields were estimated for a high level of management.

the crop is seldom grown or is not suited]

Improved
bermuda=-

grass

Oats

Grain Wheat

sorghum

Cotton

Soil name and

lint

map symbol

AUMT

Bu

b

2 e meccccmccccmcmeaann——-

Aledo:

45 - 40 6.0
35

35

250

Altogsa:

E bl

5.0
3.5

225

Jemcmmmmermamc—m—————————

S

Aquilla:

--- --- --- 6.0

femmccmmceccmemeee———————

Arents:

--- - 6.5
4.0

femmmmmc—cmcec——cc—c—————

Jecemmmmamacccmccm——————

40 --- -—- 5.0

250

Bemcmccmecmmmce——mm——————

Aubrey:

55 --- ——- 7.0

350
300

Qocmmmcmm—mcccme—————————

Bastrop:

35

45

10ececcccmacccrnmcccnaaas
lleccoccrnnncncreccnmece=e

Birome:

5.0

30
40
35

40
35

2 1jenccccnasacannaccecrean
215cscccmcacrrca———————a=
1fmcmccmcmacmcm—ca——————

12-ceecccrrcnccrncncnan——-
- i T IR,

Bolar:

L

85 - ——-

450
450

18mmmmmmmmm—————————————

Branyon:

80

19emmmcccecccmccmmenna-

e e L Lt bl

Bunyan:

Burleson:

85 -——- -

400

2lecmeccccccccccccancanaa

g e e e e e e e e e e e i e —— ———— — —————— ————  —— — . — T — " — i — = e e -

80

450

o e e e e e e e e o e e e e e o i e e i o = i i e e o e

22amemmmm—mmm—————————ae

See footnotes at end of table.



93

TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE~--Continued

DENTON COUNTY, TEXAS
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See footnotes at end of table.
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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See footnotes at end of table.
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

1) B L] 1] ]
] ] ] I ]
Soil name and | Cotton H Grain | Wheat | Oats H Improved
map symbol | lint H sorghum H ! t bermuda-
i i i l | grass
i 192) 13 By T “Bu T Eu T KUR’
Silstid: ! - ! - | ! !
(A L EE L ! -—- 1 30 H -—- ! -—- 1 5.0
| ! i ! ]
R e ! _——— -— -—- | -—- ---
! ' i i |
Slidell: ] ] | i i
Theemmcmccecccccacccceae | 350 | 70 { 30 ' -—- ! 7.0
L] [] 1 ] ]
1 1 1 ] ]
Somervell ' 1 ! ! i
R ; -— -—- -— - 3.0
| ! | ] |
Speck: 1 i | 1 ]
Tbemcccmcccmccccaa ,————— H - | -—- i 15 H 30 i 3.0
(] ] 1 ] ]
] ] 1 ] b
Stephen: ! ! | i |
----------------------- ' 150 H 45 | - 1 40 i 3.5
i i i i i
Trinity: ! ! i | |
Bocmccemcma—————— c————— ! 450 | 100 | -— - 8.0
! ! i ! i
T9ecmmmcmcccmccanes EET T ! - | -—- ! -—- | -— : 8.0
i | i ; !
Vertel ] i ' i i
80-mmmccmmmmmcaccaa ————e- ! 300 | 30 | 20 - 5.0
] ] 1 [] (]
1 ] 1 ] ]
Blocemmccccccaaaaaa c————— H -—— ' 25 ! 15 ! -—- 1 4.0
] | ] i i
82--ccme——e- meemeea —————— | - 1 - i - ] -—- | 3.0
i ' 1 ] '
Wilson: ! ] i 1 i
LEEEELEEE R me—————- ,————— 1 350 1 55 i --- ! - | 6.0
[] ] ] ] ]
] ] 1 ] 1
Blecmmcceaaa meemeea ————— ! 300 1 45 1 -—- H ——- | 6.0
[} ) ) ) )
] ] ] ] 1
R T ——— | ——— —— -— _— ---
1 i ! 1

Tanimal-unit-month: The amount of forage or feed regquired to feed one animal unit (one cow,
one horse, one mule, five sheep, or five goats) for a period of 30 days.

This map unit is made up of two or more dominant kinds of soil. See map unit description
for the composition and behavior of the whole map unit.
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TABLE 5.--CAPABILITY CLASSES AND SUBCLASSES
) T WajJor management concerns
Class i Total ! (Subclass)
| acreage |  Erosion | Wetness | Soll
! ! (e) | (w) | problem
] ; } : (s)
] H i i )
I ! 1,510 | .- ! -—- | ———
! ! | {
I1 | 225,038 | 177,638 | 47,400 | -——-
| ! ! |
II1 ! 180,200 | 160,060 |} 13,610 | 6,530
1 i ! |
IV ! 30,400 | 30,440 | -——— ) -—-
i ! | i
v ! 44,280 | - i 44,280 | -—-
! ! H H
VI {84,490 | 34,850 | 450 | 49,190
| ! | |
VII | 1,760 | 1,760 |} - ! ——-
| { ! |
! | | !
Total---| 567,718 | - i -—— ! ———
i } ! i
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION

[Soils not listed are not in range sites; such soils can be used for grazing if grass cover is established]

1 Potential productioni

! T~ Dry | Common plant name {Compo-
IKind of year |weight | isition
]
i
|

Soil name and Range site name

map symbol

iLb/acre Pet

ShalloWee=ccaccccccccna cmmeea {Favorable
{Normal
{Unfavorable

3,000 |Little bluestem------ -
2,000 }Sideocats grama~----===--
1,800 {Indiangrassee=-=c=ac~- cm——— -
{Big bluestem-====c--= —————— ——-
iSwitchgrass-——=—cc---- cemcmnme=)
{Silver bluestem—---=-c-cccc--- !
'Hairy grama-eeceeeccsemceenaxn .
|Hairy dropseed=-=----=c-e--- -—)
ITexas wintergrass-e-e-eeec-a- -1
{Other perennial forbg-~-e=-e-=-- !
)

;

i

|

}

iOther trees---e-cecc-- EE e

6,500 jLittle bluestem==e=m=--cccec---

5,000 {Big bluestem=-e=- ——————— —————

3,800 |Indiangrasg-=e-eeee~cecccmenaa
ISwitchgrasse=eememencaa" c————
{Florida paspalum--
iVirginia wildrye====~
1Sidecats grama--=e=e=-ecmm—-a= -
iOther perennial grasses-----==
iOther perennial forbse----- ————

Favorable
Normal
Unfavorable

Clay LoaMe==weccccccaccn~= ————-

Aquilla:

Deep Sande~=wme-ee=- B et {Favorable
{Normal
Unfavorable

5,000 [Little bluestememecccmecacana-
4,000 {Indiangrass=eeeeecc-- ——mm———— -
3,000 |Sand lovegrass-=-=-c-c-cwecea=
|Purpletop=====m=mecercccccccamx
1Silver bluestem-=cecccmcmcencan
{Fringeleaf. paspalum
IGreenbriereecceccaccacaaa
{Big bluestem--c-ccee--
iSwitchgrasseece==x cmcmem——————
{Other trees=---- B 1
j0ther shrubS--eecccececaccccax

Arents:
6,000 jLittle bluestem----vcccccce~=-
5,000 |Indiangrass-e=-ecccccncrcccaax 115
3,000 {Big bluesteme=-<wceccce-- cmveen 115
ISwitchgrass----rmececcccancuca= 1 10
1Texas wintergrass-~=c--ececcce--o i 5
iVirginia wildrye-=-- 5
iSilver bluesteme-=- 5
1Sideocats grama-~=--eccccrcc—=- 5

0

5

5

Clay Loam--—sceccccccccncccnuaa {Favorable
{Normal
iUnfavorable

{Other perennial grasses--~-==<| 1
{Other perennial forbs-=-e----- !
10ther treeS~e=mceccccccccen—aa !

Tight Sandy Loam-=--=cccccnmc=x {Favorable
INormal
iUnfavorable

|

|

i

4,500 jLittle bluestem=---ecccem—caaa- !
2,500 |Sideoats grama-~---—-eecccccce-- !
1,500 |POSt O@K==e=mm—cemcccocnoaauc !
!Big bluestem-------==ccecce=a- !
{Purpletope=m==eceeaax !
|Panicume-cerccnnaaa '
{Black jack- oak !
iOther perennial forbgsee--ec---- '
{Other perennial grasses------- }
iOther trees----- B !

| |

' i

See footnote at end of table.
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Potential production;
T Dry | Common plant name

]

;

Soil name and
map symbol

Range site name Compo-
s

Kind of year }weight ition

i
}
i
]
i
v
i
)
i

Bastrop:
9, 10cemececcccn—a—

1
5,000 jLittle bluestem--e-remcmccnaua
4,000 |Indiangrass=eeececcca- —emmceea -
2,000 |Switchgrass--------- ceccmm—e—-

Sandy LogMmeeecccnmccnua= cme——— {Favorable

INormal
{Unfavorable

(%)
o

T
)
1
I
!
]
i
Lb7acre] T Pct
D— ] !
)
[}
!
t
]

|Purpletop=-=ccec—a-- S —
{Sideoats grama--------- cm—————a
|Fall witchgrasseeee==ccca-oo- -
{POSt O8Kemmmemecccecccancaanan !
{Blackjack Oak===comce-cc- ——
iLindheimer hackberry-----c----- H
iOther perennial forbse~--=-- -
{Other annual forbs----ecacec-- !
]
;
;
1
I
i
'

-
NwUOTVTUVITIBITUI O

6,000 |Little bluestem-==e=—cecmeccan
4,500 jIndiangrasse-ecccmeeccoucaan -
3,500 |Post O@ke=mr=cecre—cccmcacana"
|Purpletope-=-cemcacccaccconaan
}Switchgrassemeeccececcancacana '
{Beaked panicuMe-ee-cec—ccco—ao !
iSeribner panicume~-e=ccc---caa ]
{Florida paspaluMe-—ceceecmnaa= !
iCanada wildrye~=-=ececmeccoa—a- !
{Black jack oak==---= S -
iGreenbrier=-ececercccacaccaea- {
iOther perennial grasses----~--- ]
i0ther perennial forbS---e==ca- !
iOther trees~=---- cmmemeee- R

Sandy LoamMese-ecemeccceeae-ea={Favorable
iNormal
{Unfavorable

LS ES RS RO R, R, RV R RV RV, N6, )

T13:
Birome part------

4,500 {Little bluestem-c-cecmcccrecae-
3,500 lIndiangrasg===ce~—cccmccco—cao !
2,000 {Post OaKew==ceroccccc—ccca—cena !
1Switchgrass-—=—eececccaccccccaaa |
JPurpletope-ecerccccccncccnccaa !
|Beaked panicume-ccccccaccccaa- }
{Scribner panicum--c--ccccecc—-a- !
1Sedge=mwcrremcncencccmcncn e !
{Blackjack 0@keee-ceccccccoa-ao !
10ther trees-=m-—-weemeecmc—an- !
10ther perennial forbs-e--- ———
i0ther perennial grasseSeeee-== '

[]

| |

‘

iFavorable
{Normal
{Unfavorable

Sandy LoaMee-cecmecca—ao —————

—_—_ N

Sandstone Hills-=ee-ccemccnaa- {Favorable
INormal
{Unfavorable

3,500 {Little bluestem----- P
2,500 {Purpletopre=ecceccccccnccccaaa
1,500 |Indiangrass-=---coccmccccaacaaa]
|PoSt OfKewwecemccecccceccacaaa !
{Beaked panicumMe----- ccccana P
{Big bluestemeec-sccrccccccccaa- H

Rayex parte-ecc---

Y

|73
o
S
o
-
o
<
®
0|
]
o
@
w
1
'
1
1
1
'
]
[l
'
1
)
)
]
)
1
'
VOOUMMVIVIOOOU VIVTVTNWUOIVILILIUNIOO OUl VT OVIRIVINTUIVI OO W

]
4,500 {Little bluesteme==ccoccccccna-
2,500 |Indiangrasse—==~--
1,500 {Panicume-ee-- ~—-
1Post Oak==w=== D
|Switchgrasseeccecanax -
|Purpletop-=cccnccca= cmem———- -———

Tight Sandy Loam--ecec-ccececa- {Favorable
{Normal
iUnfavorable

Aubrey parte--c--

P N \¥]

{Blackjack oak~ee=e=-

|0ther perennial forbgeeec--a«a]
|0ther treeSeeececcea- ——m—a—- —~—e|
iOther perennial grasses---==--|
! !

—_

See footnote at end of table.
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TABLE 6.~--RANGE PRODUCTIVITY AND COMPOSITION-=Continued
1 1 Potential productioni |
Soil name and i Range site name ) T Dry | Common plant name {Compo-
map symbol | 1Kind of year i(weight | tsition
’ | : | |
i i TLb7acre] T Pct
Bolar: i | | VT
16, 17==ceeaccaaa- 1Clay LoaMe=ememccmcam e |Favorable ! 5,500 |Little bluestem---==—=ceceecax } 20
1 {Normal \ 4,500 jIndiangrasse--=-=-- e et 115
1 {Unfavorable | 3,000 {Big bluesteme-c--- cmmmemm—aaaa 110
! ! | 1Sideoats gramae=-ecccccccecnaa- ' 10
i 1 i 1Silver bluestem--ccccccen—ca --} 5
1 i ! 1Tall dropseed-==-- e Rttt 15
i { ' ITexas wintergrass-—-c=-ceceva-- i 5
' ! ! {Canada wildrye---e-eececcccena i 5
i i i i0ther perennial forbSe-ec-cwe=- i 15
1 1 1 i0ther perennial grasses-«----- it 5
i i E i0ther trees-=----- B ettt 15
[] 1 ] N []
] 1 ] ] ]
Branyon: | | ' | |
18, 19ecaccaacaa—a iBlackland--=—ecccccemccccaca- {Favorable ! 7,000 jLittle bluestemececceccccccea-a t 50
1 iNormal | 5,500 |Indiangrasseee---- memm—m—caa——— {13
\ i{Unfavorable | 3,500 {Big bluestem--c-cccrermacennua 12
] i | {Other perennial grasseSeec--o- 110
| ! ! !Other perennial forbseeceemec=- 110
1 i | {Other trees==----- e E L )y 5
i : | ] i
Bunyan: ' | ' ' i
20ccccmcncnn= EEE T {Loamy Bottomlandee==cecmec-c—c--- |Favorable ! 6,500 {Indiangrass--==--- ——————- ~—ee=] 20
1 "{Normal ! 5,000 |Switchgrassee-cccececacemnaun= i 15
H !Unfavorable | 3,500 |Big bluesteme=-=-cceccccccccea {10
H i | iLittle bluestemMeecmcecoacaaaaxax
i ! i 1Tall dropseed--=-=-= R e LT L T
i | i |Texas wintergrass--c-c-cecec--= !
i ] i !Sidecats grama=~-----=--- !
i 1 i iVine-mesquite=-cam—cucau- i
H i i iOther perennial grasses H
! i } i0ther trees-e-ccecccccccncaaaa i
1 1 ! {Other perennial forbS-e--cec--- |
1 1 ) )
I ] I ] ]
Burleson: 1 H ! i 1
21, 22«m—cecmccana iBlackland==----==cmeu-=- {Favorable ! 7,000 iLittle bluestem------cececcce~-= i 40
1 {Normal { 5,500 |Indiangrass--=~~=~ B e L 115
| {Unfavorable | 4,000 [Big bluesteme-~~e-mc=cmcccca—-- i 15
] | ' 1Sideoats grama--====-c---cec-- i 5
| ! i ITexas wintergrasse-ee—ccececcx 1 5
' i i 1Silver bluestem----ec-cece-—-a i 5
[ ! \ iTall dropseedecem—mmccccacanax i 5
i ! | !0ther perennial grasseS-----=- i 5
i 3 E |Other perennial forbs-=--e---- I 5
1 1 ()
I ] t I I
Callisbur%: 1 | | H H
23, 24, '25-~caaa- iSandy Loame--cesccccccccanaaa {Favorable ! 6,000 j|Little bluesteme=e—ccccemcaaaa i 45
| {Normal ! 4,500 |Indiangrass-=~--c=-wececccrnanax 110
1 {Unfavorable | 3,500 |Switchgrass---=--- B bttt i 10
! i ! !Sand lovegrass---eesme—cccecac- i 5
i 1 i jOther trees--=---- cmemeeeeenae 115
i i i !0ther perennial grasses-—------ i 5
' ! i |Other shrubs-----—-----ecwcean- i 5
' ' | |0ther perennial forbs=-------ac ! 5
t L] 1 ] []
] I ] ] 1
Crockett: | | | { |
26, 27=====ccecea- |Claypan Prairie--—---=-e—-aa--a {Favorable ! 6,000 }Little bluestemeee=ec~eccsc—ena i 10
! INormal ! 4,500 |Indiangrass-e=ec-e- wmmem——eeee- 110
) !Unfavorable |} 3,000 {Virginia wildrye---e=ceceaccm=- y 10
1 1 i {Florida paspalume---ecececcecccaac i 10
i ! | {Sideoats grama=-—-—=--escccccc-- {10
1 i ! iTexas wintergrass--==ceecece-c- i 10
i i i i1Silver bluesteMee--o=cec—cccen- 110
i | i jPaspalume~menccniocmenemcnacnan i 10
H i H 1Big bluesteme===-- R L L i 5
1 ! | 10ther perennial forbSeecec-me- 1 5
H i ! |0ther treese=cec-- B 15
E E E l0ther perennial grasses------- I 5
] 1 H ] . I

See footnote at end of table.
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION-~Continued

Potential production

1 1 1 ]
Soil name and ! Range site name ) T Dry | Common plant name i Compo~
map symbol E EKind of year |weight | isition
i, i | | !
i T TLb7acre, PET
Eddy: i | T i
e R el -}Chalky Ridgee==e=ce---- ~==-=-~{Favorable { 4,500 {Little bluestem----- B i 30
! {Normal ! 3,500 }Indiangrasse-ee-c-ea- cemm—a= -=! 15
! iUnfavorable | 2,000 |Big bluesteMe-~cemcacacecccaaa] 10
| ' ! {S1deoats gramas--—--eeace—caee-{ 10
! 1 i iTexas wintergrasse-e—mcecea= -=! 5
! 1 i 1Silver bluestemewemmrcaceaaa—aa !5
1 i | IHairy gramgeee~cceeee- . !5
! i 1 iOther perennial grassesee--= -=1 10
! ! ! {0ther perennial forbs~e-e-w- ~-=} 5
| H i {Other trees--=-ec-ew-- - --! 5
| i i ! '
Energy: % : | | E
30rwcmmmnccnsceen-=!Loany Bottomlandeee-cececcccaca {Favorable } 6,500 jIndiangrasseeceemc—aa- Y ~=1 20
i {Normal { 5,000 |Switchgrassee=eec-caa- B -1 15
| lUnfavorable | 3,500 |Big bluestem=e=ee-c—== ~—————— ~=! 10
! H | iLittle bluesteme—we--- ~———em- -=1 10
} ! | 1Tall dropseede~vem==an R !5
1 1 i {Texas wintergragse=eececccac=- --! 5
| 1 1 iSideocats grama~=-e--- - -=! 5
! | i IVine-mesquite-~ceacecacrcaacas! §
| ! | |0ther perennial grasses------= )10
] i ! {Other trees-=-~—cccccmacaaa- -1 10
! E ! EOther perennial forbs~ee---- -=! 5
1 i i 1 |
Ferris: | | ' | !
131; ! ! ! ! !
Ferris part------}Eroded Blackland---ee~-=== ---=|Favorable i 7,000 iLittle bluestemeewe==- c—————— -=-1 30
H {Normal ! 5,500 jIndiangrasse-=-e==w-=--- ————eme—— 115
! {Unfavorable | 4,000 |Big bluestem--e--—cecccccac-—- -=} 15
! 1 1 ISwitchgrasse-ce=cca-- c—m———— ~-} 5
) | | {Florida paspalume---- c~————a— ~=1 5
H ! | {Eastern gamagrass----~-ec-c--a 15
! | 1 iVirginia wildrye-eeccccan-aa ~=} 5
} i | iSideocats gramae=-==c-c~ceca-c-a ! 5
1 | ! iTexas wintergrass-=-esaca-a- ~~] 5
H ! | iMeadow dropseed---==- B T HE
1 E E !Other perennial forbse-—e--- --! 5
| | 1 i |
Heiden parte------{Blacklande-=ccecccerca== ,eemecaa- {Favorable { 7,000 |Little bluestemecer—cwccaoaa ~=! 50
i {Normal i 6,000 {Big bluestem-=cece-c-- ———— 115
i lUnfavorable | 3,500 |Indiangrasse=cee-e==- - ! 10
! i ! {Eastern gamagrass----- Vo2
i ! { |Switchgrasge=cecacaas - P2
1 ] ' 1Sideoats gramae------ - b2
| 1 1 iVirginia wildryee=-ccecaa-a- - 2
1 H | iVine-mesquitescemmccccacancaaa} 2
! ! t 10ther perennial forbs-ee-ceee-o 110
i ! 1 {Other trees--=-v-ec---- c—emeeena !5
] i i ! i
132: ! ! ' ' .
Ferris parte--~--|Eroded Blackland=eeececercae--- {Favorable } 6,000 jLittle bluestemMeeem-—=e=- ~w=e=] 30
| {Normal \ 5,500 }Indiangrass {15
i Unfavorable | 4,000 {Big bluestem--wececccceccccaa- -=] 15
H 1 ! iSwitchgrass-=eee-cac- ——eme——— !5
} i i iFlorida paspaluMeeee-ceeccca—-ua 15
1 1 i {Eastern gamagrass----e---=-= --{ 5
| i 1 {Virginia wildryeee-ceaccccacn- 15
| i ! iSidecats grama------- cm—mae——— !5
! \ | ITexas wintergragss----—e-cc-ccewa 15
i i i {Meadow dropseed------ cmmmme——a !5
1 i E EOther perennial forbs-eee---w- 15
! : i

See footnote at end of table.
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

101

S

0il name and
map symbol

Range sit

e name

Potentlal production

Kind of year

i1 Dry
iweight
(]

T

Common plant name

ompo-
ition

132:
He

138:
Ga

Ko

—— e -

iden parte----- iBlackland

Sandy Loam

8il parteccece=~- Sandy Loam

nsil part

Sandy Loame==e=~-

Loamy Bottomland

See footnote at end of table.

T
I
]
]
1
[}
[}
)
T
i
]

]
|Favorable

iNormal

iUnfavorable

{Favorable
{Normal
{Unfavorable

|Favorable
{Normal
{Unfavorable

{Favorable
{Normal
tUnfavorable

{Favorable
iNormal
iUnfavorable

{Favorable
{Normal
iUnfavorable

7,000
6,000
3,500

7,500
5,500
§,000

6,000
4,500
3,500

4,500
3,500
2,000

4,500
2,500
2,000

8,000
5,500
4,000

|
{Eﬁlacre

iLittle bluestem
|Big bluesteme==w——ccc-oc ——
{Indiangrasseeeceecrmaecea= ————
|Eastern gamagrass------ —————
ISwitchgrasseeeee—meacax ——————
|Sideoats gramae------ ——————— -
tVirginia wildrye
!Vine-mesquitee~mmmaen-= —mm———— -
{Other perennial forbs
iOther trees

i

i

1Big bluestem--ecec-cc-- Ll
iLittle bluestem
iVine-mesquite-
{Switchgrasserm-reccccccncccweae
iIndiangrass
{Eastern gamagrasse~--
iTexas wintergrass
{Plains lovegrassee-e-—ccacccc--
{Canada wildrye
iCane bluesteMeer-cccccen= EE LT
{Southwestern bristlegrass
10ther treeg==e==- —————— ———————
{Other perennial grasses
{Other perennial forbs

iLittle bluestem
{Indiangrass-=---- SRR, ————
!Beaked panicuMece-cecccar—caa- !
iVirginia wildrye---ecec-c—we--- !
!10ther treeSececcc-ccccrnreccuaa !
i0ther perennial grasses------- !
!0ther shrubS--c-ccccmecccecaa- !
iOther perennial forbs-

iLittle bluestem
iIndiangrass---=-=ccecew- —————— 1
|Beaked panicume---n-cccoccacna
{Virginia wildrye
{Other trees
1Other perennial grasses
tOther shrubS-----e--- P L
|0ther perennial forbs
]

]

ILittle blueSteme=-c-ccccecaaas
iIndiangrass
{Big bluestem---=e=ccmcaucacan- !
{Post oak===--- O T ]
{Purpletop==sm===mccm—cccccccn- !
{Sand lovegrass
|Blackjack OaKee==em—o——cccccam-o !

!Indiangrass--e-ceseemccccecnan
!Big bluesSteMecemmr—ccccnma—aaa
'Little bluestemm=me—mc—cecna—- !
|Switchgrasseeeeemmmceeceacoax !
{Tall dropseedmem-=oe=nccacacac !
!Sidecats grama---=eem--—=eaca- !
{Vine-mesquiteeewmmmmmcecnnaaa -
|Texas wintergrass
iOther perennial grasses------- '
iOther perennial forbs-ce~e-wa- !
iOther shrubs
|0ther treeSee--secccccrccccea-
]

Pct

RIS ]
owm o

- - s = -
VIoVIUTuTynanoioino oo oo

-
oowm

-
LSRRV R, R0, |

-
oowm

—_

——
Voo oow utuiaiaia

(S RGN R, RV, RE, RE, NV, )
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Potential productiont

T Dry

Kind of year |weight
]

Soil name and Range site name Common plant name

Compo-
map symbol s

ition

"T575cre

Pct

]

1

! 1

! I

! :

! |

H T

! 1

Heiden: ] ;
41, H2mmmmmmmmmes 7,000 !{Little bluestem=-mmmem=—mc—=n-
6,000 |Big bluesteMe==—~-ee-oececacac
3,500 !Indiangrasse=~e-emcecrmecemcan-=
{Eastern gamagrass
{Switchgrasse-ececmcncaax
iSideoats grama
1Virginia wildrye--—=ccccmec-aoo
iVine-mesquite-=-ecececcncncanana
iOther perennial forbSe-=—ee---
10ther treeS—=cececcmmccecccacaax

Blacklange-=-mceccccrcacomanaax {Favorable
{Normal
iUnfavorable

-,
owmo

oD

Houston Black:
43, Ylecccccnc—aa-

]
]
]
]
7,000 {Little bluestem-===cccrccc~cax

:

:

:

=

T

)

1

I

|

i

:

:

:

:

:

1

I

:

(]

1

1

]

|
Blacklande=sm=sececmmeocnaoeac {Favorable [

6,000 {Indiangrass--—=-----c=e=-- ————— 125

1
;
]
I
(]
]
|
1
I
=
]
1
i
|
:
:
:
:
1
I
]
|
i
i
1
I
(]

{Normal

tUnfavorable 3,500 {Switchgrass-—mece—ccomaocacauax
|1Sideocats grama-=--cee—cc-ce--a
IVine-mesquite-=-—=cccmeaccacan
!0ther shrubS-eecec-c-—ccccccaa.

!Other annual forbS-—---ecececaeaa

Justin:

45, 46, UJecma—a=a 6,000 |Little bluestemec=--cwecwacaac !
4,500 {Indiangrasse=eecec-cccccccccccn=
3,500 |{Texas wintergrasseec~eceeccceea-

|Meadow dropseed---=--=-ccecco-
1P0St O8K=mweeeecemcccccncncaaaa
10ther treeSe-=me—cccccccacnmwa
{Other perennial grasses=-e-=--
10ther annual grasseSes-=-—=ea-

Sandy Loame-recccremcercnaaaa" {Favorable
{Normal
iUnfavorable

Kaufman:
7,500 }Virginia wildrye-==e-===-c-o--o

6,000 |Sedge====-- cereccsem——————————
4,000 !|Beaked panicuMe~---=—cccccca-o
JEastern gamagrasSe=ee==ee====-=
'American elfl——ecececmmemmcauaas
{Canada wildrye
{Switchgrasgem—cecemmmccaccauaa-" !
{Indiangrasseecee—cmeeccnccaana !
IVine-mesquiteeceemmcmcncccnaa" !
PanicumMe-ceccccsmmccarcenecee=" !
|Buffalograss—=eeeeecm—ccaamaaaa |
!Sugar hackberry--------c-e-c-- i
{Eastern cottonwood===-=-=-c--a !
!Trailing wildbean-e--c-c-cceac !
ITickclover-ee——eeccemmccaaneax

Clayey Bottomland--=wer—=we--- {Favorable
iNormal
iUnfavorable

—_— g

RDWLWVIULVITUVMUTNTVUVITOOo O oW

|
!
6,000 iLittle bluesteme--cecceccaaanx !
4,500 |IndiangrasSe---——ecccmemcomo—ua !
3,500 {Big bluestem=--c--cwcommmcaaa- !
1POSt OaKem=mmceeeccmcccacaaaaa !
{Purpletop-=eemerme—aeeccccaaax ]
1Sand lovegrass--=e-cecc—cc—occcaa !
{Blackjack oak---wwemecemacean-" ]
iOther perennial forbs-------=- !

Sandy Loam--==crceece-cacnance {Favorable
{Normal
tUnfavorable

-_— =
UTTI N OO0 OWu

Lewisville:
52, 53cmcmanmmaaan

6,500 iLittle bluesteme==--=ceecac-o-
5,500 |Indiangrass-e-ee-——c—ccecceeccon- ]
3,500 |Big bluesteme==-—-ccmcee=eeo-- ]
{Switehgrass-——-eceoccccmocaca- !
iTexas wintergrass-----—-------- !
{Virginia wildryee~==cm-=ccmea- !
{Silver bluesteme--=-----—ca=us ]
{Meadow dropseed===m==-c-=u--oa {
{Buffalograss-e-eee—eea-—cman-xa|
!Sideocats gramae--=eee-c——co--- !
!0ther perennial forbS=e--ce-a- !
EOther treeS~-eeccmcmccceancca= !
! i

Clay Loamreccececcccmcceananaa- {Favorable
{Normal
tUnfavorable

JUFINY XY

VIVt oo ©

See footnote at end of table.
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Potential production
)y bry
welight

Soil name and Common plant name

map symbol

Range site name
Kind of year

T
1
[l
1
]
[}
[
]
T
i
[}
L}

Lindale:
6,000
5,000
4,000

Deep Redland-=-ececcccccccuca= {Favorable
{Normal
tUnfavorable

i
i
|
i
|
ig bluesteme---eececmccmacna= i
ndiangrasg==eeeecmcrmreccccnac-a !
ittle bluesteMme~-—eccccccn~an !
idecats grama==eeecere—ccca-a- !
all dropseede~ev———ecccaceaa- !
ilver bluestem==cececmcrcmcna-a !
]
:
]
1
I
i
i
|
i
i
i
i

B
I
L
S
T
S
Plains lovegrasSeeem=mmmcaee==
Texas wintergrass-eccecemanc--
Canada wildryee=-eececccmmance=n
Other perennial grasseSe-ee==-
Other perennial forbs----wec---
o]

ther shrubsSeesc-c-ceccoccacaa-

Medlin:

156:
Medlin partee-e-- iBlacklandeeececeecrccccacccnna—- {Favorable

{Normal

iUnfavorable

T
}
1
]
I
]
]
]
T
]
]
[}
[}
1
[l
]
(]
]
]
]
1
]
]
|
[
]
1
|
(]
]
]
]
]
]
L]
I
]
t
]
i
1
1
]

]

1

I

1

]

]

1

]

1

I

i

[]

I

|

[]

]

1]

]

1

I

i

i

i

]

i 6,000

! 5,000 |Indiangrass--ee~-c—ceceemcne-= {15
! 3,000 |Big bluestem=e---=ecccccccca—q {15
i iTexas wintergrasse=e--==-cc-=- ' 10
| |Switchgrass-e=eemeceacccccaaac '
i {Meadow dropseed---=ccocemmnaus !
| !Sideoats grama--~=-ececccmaeaa= !
H {Buffalograssee=——=ea-= remem——— !
i !Other perennial grasseS------- Vv
i i0ther annual grasseS-===e=-=o- !
1 1
i

]

L]

]

i

i

i

i

[]

I

]

L]

I

i

]

1

]

]

i

L]

1

]

1

1

!

q

I

|

i

1

]

(]

1

i

L]

I

tLittle bluesteme-ccmcrcrenceaa

]

! i

6,000 JLittle bluestem-—=cemmaccmcanx ]
5,000 |Big blueStemMe-c~ec—ceecwoacaas !
3,000 }Sideocats gramameee-c———cc-coua !
{Texas wintergrasse---ccec-c-e-o !
!Meadow dropseedeeeemmc—ecnceax !
|BuffalograsSece~me—ccccaacaacaan 1
!Silver bluesteMm=ceeremmmae—a-" !
iOther perennial forbsee-—=---- !
|0ther annual grasseS-----~---- !
{Other perennial grasseSe------ !

Blackland-«eeecccccccecccnnaaa=- {Favorable
iNormal

tUnfavorable

Sanger parte-e<--

-

.
vioiooiyininowun (S LRV, RN, RV, RV, RE )

157:
Medlin part------

[]

1

!
Blacklande-=---ececcacrcccaca- {Favorable H
{Normal
tUnfavorable

6,000 iLittle bluesteme-r-c-cccccca-a-

5,000 jIndiangrasse=eececcemcccnccccaan 1

3,000 {Big bluesteme--m-cccccommceaaa- H
iTexas wintergrasg§e==--=cecmce-- i
1Switchgrass-eec-c-ccccccnccaa- 1
{Meadow dropseedecenc—ceccccaaa i
iSideocats grama----=c-~cccwea-- H
{Buffalograsse-esecmeecccccecea i
iOther perennial grasseSe------ H
{Other annual grasseS~=e~------ !
1

-——— W

-
VUIoOVTUITVINI OVl BTV O VU1 ©

Sanger part------ IBlacklande==cemcccccccccnccwas {Favorable

{Normal
tUnfavorable

I
6,000 {Little bluestem-------ceeecaac !
5,000 |Big bluestem-----c-e-wececccan !
3,000 }Sideocats grama~-=-----ecececce-- !
i i iTexas wintergrass----
i i {Meadow dropseed------
i ] {Buffalograss-==—-=ceecc-m—caoc !
! | i{Silver bluestem--=-==-=-oc----- !
i i {Other perennial forbs==w-ee--- !
' ]
i l
] I
! '

—y

{Other annual grasseS=-===c=--- ]
{Other perennial grasseSe------
1
1

See footnote at end of table.
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Potentlal productioni
T Dry
Kind of year |weight

Soil name and Range site name Common plant name’

map symbol

Lb/acre

Favorable
Normal

i
i
i
!
I
i
:
i 6,000 }Big bluestem=eeece~ccccmeccacan
]

1
Unfavorable
:

|

i

i

i

|

4

]

!

i

5,000 {Little bluestemMeeeccccccaccaaax
4,000 {Sideoats grama-~===---
'Meadow dropseed---~-- -
lIndiangrasseeee~ccomcomcmcanaa
ITexas wintergrasse=eececercaaaa
!Silver bluesteMe-=ecccmccaccaa
|Canada wildryee-=c—meececcaaaa-

:

1

I

|

i

1

|

!

Deep Redland-=ececcem=ceac ————— :
]
;
:
:
]
!
|
{Other perennial grasses-=----- !
(]
!
1
I
]
i
|
!
|
i
i
i
1
)
1
)
!
|

10

|Other annual grasses--ec-ca---
{0ther ShrubSeeeececccacccaaoaoa

[SIAS R RV, AN, RV ]

Navo:
59, 60, 6l=cew== -

i
!
6,000 |Little bluestemecemcccccccnaaa
4,000 {Big bluestemMeeeeeero—crecmcaana
3,500 |Meadow dropseed-~-==emac—ae- -
lIndiangrassecececccmmermecmaanaa
ITexas wintergrass-=ee-c-a-c—oa--
iOther perennial grasses-------
{Other annual grasseS--ec===m---
!0ther treesee=eeccrecccrecne--x

Claypan Prairie--=ceccecrcreccea- {Favorable
{Normal
iUnfavorable

-
VIOV oo

7,500 jLittle bluestememe=== em— e ———
67000 {Canada Nildrye ________________ !
4,000 |Big bluesteMe-=---ececcccacacn :
|Purpletop=secccc=a-
iTexas wintergrass--
!American elMee--—ceeeacacac—aa i

Clayey Bottomland--e=c-eec==--- iFavorable
{Normal
iUnfavorable

- —

UTVanoovio

Claypan Prairie---cc-wceccec-u-- {Favorable
{Normal
tUnfavorable

4,000 |Big bluesteMe-em=memmcamcmcacana"
2,000 jTexas wintergrasse=--=~----- .
!Sideocats grama=--ececcecceecacna=a
!Meadow dropseedee=mecrmmecenax
!BuffalograssSeeeemc-cccccucanax
{Other perennial grasses
{Other annual grasseS----------

s

VU onmo

]
]
[]
i
5,500 |Little bluesteme==-ececcccaaan ]
i
!
!

e e e e . o m ——— —— —— e —— . —— ——— ——— ———— —————— ————— ———— - ] ————ed

6,000 jLittle bluestem--—-==-wwe-aa- ————-

5,000 {Big bluestem=---

3,000 {Sideocats grama-=--ceececccccc--
{Texas wintergrass—-cecraccacax
{Meadow dropseed-=e-c-cc-rea-auo
|Buffalograss=-e==- cmemeee————— H
1Silver bluesteme----ceceecauaa H
{0ther perennial forbseececec-c-- [
iOther annual grasseS---e-c-cwc-ao |

Blacklande-eeecreccccccccanca- |Favorable
{Normal
{Unfavorable

Ed

v oy owm

7,500 [Little bluestemescmeccccccaeax
6,000 |Canada wildryee=eeccecccccccca-ca {15
4,000 |Big bluesteme~e-ccccconucacaas 110
{Purpletop--=-=-- T 110
{Texas wintergrass-=--c-cea—aea !
{American elMe=escecmecea= ———————
|PeCanN=weccccccccecaccaa
i0ther annual forbsee==-
10ther tregSeeecceccccccccaacaaa

Clayey Bottomlande~-eeece~mccc-- {Favorable .
{Normal
{Unfavorable

o
T
>
4]
i
ot
3
o
o
7]
[]
]
]
]
]
]
1
1
]
[}
]
]
]
]
]
]
1
[]
]

See footnote at end of table.
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TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

105

Soil name and
map symbol

Range site name

Kind of year

Dry

iweight
]

Potential production;

Common plant name

u O

ompo-
ition

Sil

7

Sil

S1i

Som

awa:

Loamy Sand-eeeecec-ccccccccccaa=n

stid:

e o . ———— . ——— = . ————— ——— - —— ] ———— ]

dell:

Blacklarde=eme—cccccoccncccnaa=

ervell:

Redlande-——m—-scccmmaccccccan~a=

See footnote at end of table.

1
]
1
[}
1
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1
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3
L}
t
]

|Favorable
iNormal
iUnfavorable

{Favorable
{Normal
{Unfavorable

\Favorable
{Normal
{Unfavorable

|Favorable
INormal
tUnfavorable

|Favorable
INormal
iUnfavorable

1
iLb/acre

L]
I
]
]
1
1
t
]
!
}
[]
1
]
i
]
[}
]
]
]
]
[}
]
]
[}
]
]
1
]
]
i
]
]
t
[]
1
]
]
[}
]
]
{
|
1
1
]
[}
]
1
{
I
()
]
{
1
I
(]
]
]
[}
1
|
]
[}
[
1
]
[}
'
]
L]
1
]
L}
[
]
!
[}
(]
]
+
]
]
L}
1
]
]
i
1
1
]
]
!
i
1
i
]
i
1
I
]
[}
[}
]
[}
|
]
[}
'
}
(]
I
]
[}
3
1]
1
L}

5,500
4,500
3,000

4,500
4,000
2,000

6,000
5,000
3,000

6,000
4,500
3,000

3,800
3,000
2,000

iLittle bluestem—c—wa- ——mmm————
{Indiangrasseeecmmmeccmcacanaac
1Switchgrassececcmmccaamanaican
|Purpletopemc=cemmmeccmcmccanaas
|Fall witchgrasseeee-mascecaccaa
{Post oake--~~ emmemeeccccceea—- -
{Blackjack Oakwweemececamceaaaa
{American beautyberrye----- _——
{Other perennial forbse----weaa
i0ther annual grasseS==-ccee---

'Little bluesteMewcaccccccacaax
!Indiangrasseee~=== [,
iCrinkleawn=—=~- decemcccmcceae=
|Purpletopr-====ceccccccaaa-" ———
1Switchgrasse~emeewemcccmcacaa"
|Fringeleaf paspalum-~--
iPost oak~===e=-= amecmem——
!Blackjack Oake=-=-mwmceeea= ————
i0ther annual grasseS—---=---===
|Other perennial forbs------w--

ILittle bluesteMececcccccccaaaxa
!Big bluestemMemmemeee—mecaa=n ————
|Sidecats grama=-~-~--~ e
|Texas wintergrasseemecceccccean-
IMeadow dropseede--ceemccccaaaa
|BuffalograsS-=-eeecceccccnacaaa -
{Silver bluestemecmcmmmcmccmaaa
{Other perennial forbsee--ecee--
{Other annual grassesS---s--==w=-
{Other perennial grasseS-------

ILittle bluestemMe—ecee—mcauaaaaa
!Sidecats gramaeeeececccccccca-a
1Tall grama---e-ececcccmcon=- -
lIndiangrass--=wececccccccacaaa -
iSilver bluestemecececccucaaaaan
'Tall dropseed--me-eeuwecccccaax
{Purple threeawne-eeeeccccmauaa
1S1im tridens--e-ececcceccaaua- -
!Fall witchgrasse-eecemecacceaaa
{Hairy gramaee-m——c—cccemmaaa-a
{Other perennial forbs---------
{0ther treeSe=c———cacauao-- ————
|0ther perennial grasseS~-----=
!Other shrubS--eeecccecccacaaa -

ILittle bluesteMe~cmecmcmcccaaxn -
|Sidecats grama===e-c-cececnc—=a

iTexas wintergrass---a------- =)

'Tall dropseede-=-=ecmecccccaa"
ITexas CUPErasS-weececccccccn~n=
}Big bluestem--=cecccccccacaaaa
!Indiangrass-eeeeecccccccccncnaa
!Silver bluesteme--reccmccacaaa
ILive 08Kk=mm==ccmcccmmncmcaa- .-
{PoSt O8Kem=--wcecccccccacacnaa
{Other perennial forbs-==e-----
1

]

e oo —— - e - ] == - —— -]

Pect

- N
[GEGEG G RS EO LG EV N o e )

- \J}

O oo

— =

o wvigiiuiviown

= —_
EV OO =MW Oo

pry

_-— . s

VUi o ©O ol



106 SOIL SURVEY

TABLE 6.--RANGE PRODUCTIVITY AND COMPOSITION--Continued

Potentlal production

i | 1 T
Soil name and | Range site name ! T Dry | Common plant name i Compo-
map symbol E EKind of year |weight | isition
! i 1 } !
Steph | E jmracre rE
ephen: i | i t
TTmwmmmmcccmcanaaa {Chalky Ridge=-ce-meecccccnnam- |Favorable ! 4,500 |Little bluesteme=ccccccnccaaax i 30
! {Normal ! 3,500 {Indiangrasseececc-cccccacwcaaaa 115
| !Unfavorable | 2,000 |Big bluestemee=cccccccccnacaaa 110
| i ! {Sideocats grama-see-—--c-ceca--- 110
| H | 1Texas wintergrasse-e--c-ccecccecw- 15
i | ! 1Silver bluestem-----cccaacaaa. 1 5
; i ! {Hairy grama-------- mmemmee———— i 5
! ! ! |O0ther perennial grasses------- 110
! \ i i0ther perennial forbs-----c-wa- 15
: E H i0ther treese-ceccccccaacccncaas i 5
) 1 ] ¥
Trinity: ; ; E i E
78, 79=cecccccac—- |Clayey Bottomland-----cececcee= {Favorable { 7,500 {Virginia wildrye-=--ec-ccaaaa. ! 15
! !Normal | 6,000 |Sedge=====-em-memcceacceceeean i 15
| iUnfavorable | 4,000 |Eastern gamagrasS-ee-ececcc-c-- 110
i i i iSwitchgrasseeecccecacrcccccaaaa 110
| ! i iIndiangrasse=e-cmccccrcnnaaaax 110
: ! H 1Glant cane--=c-cocecacnacannao i 5
] i | |Beaked panicume-c—-c-cccncaoao 15
| i ! |Panicum-=c=ceceauo—o e it i 5
’ | ' !0ther treeS—=—--—coccmecomaca- ! 20
! 1 ! iOther perennial forbs-ce-mea=a 15
] 1 i 1
Vertel: : i ; ; E
80, 81, 82---ccaa- |Eroded Blacklande===-ccecce~~- |Favorable { 5,000 jLittle bluestemeececcccccaaaaa 140
! INormal ! 4,000 |Big bluesteme~-cccccccmccnan—a ! 15
| Unfavorable | 3,000 |IndiangrasSe-eecccccccccccncaax {10
! H H {Switchgrasgeem-mmccrrcccvcaaax 110
! ! ! Virginia wildryeeeecacccacaaax ! 5
' | | IVine-mesquitee-ececccacnccanaa !5
! i ! {Texas Wwintergrasseeeeccaccaaaa ! 5
! i i iOther annual forbSeececec-mcec-aa i 10
Wilson: E E i E !
H ] ] ] ] 1
83, BlUe-mencccanas iClaypan Prairigee--eccccccccna- iFavorable ! 6,000 jLittle bluestem--ecccccaaaaaao | 45
{ {Normal ! 4,500 |Indiangrasse--===cccccccanaan-a 110
! {Unfavorable | 3,000 |Big bluestemM=--cccccccmacacaaa. 110
! | H tVirginia wildrye---~cecccccaaao ! 5
‘ ! ! iVine-mesquites=--emaceanmccaa- i 5
| H i {Florida paspaluMeseecccccceaax 1 5
! i t 1Sideoats grama-e-eeecaccccacaa 15
} ! ! 1Texas wintergrasSeeecececcecnaaao ! 5
! H | 1Silver bluesteMececccccacancaa ! 5
| H | iOther perennial forbSeee-c-o---a ! 5
] + ] []
[] t ]

IThis map unit is made up of two or more dominant kinds of soil. See map unit deseription for the
composition and behavior of the whole map unit.
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TABLE 7.--RECREATIONAL DEVELOPMENT

[Some of the terms that describe restrictive soil features are defined in the Glossary. See text for

definitions of "slight," "moderate," and "severe"]

3 [} 1 ]
Soil name and 1 Camp areas i Picnic areas i Playgrounds i Paths and trails
map symbol ' i H i
i { i i
T 1 1 1
Aledo : | | |
L [T R, iModerate: iModerate: iSevere: {Moderate:
| too clayey. \ slope. \ depth to rock, | too clayey.
H ! { small stones. 1
1 | ] i
Altoga: ! 1 i 1
2e-—ecccrcccccc e {Moderate: {Moderate: {Moderate: {Moderate:
| too clayey. ! too clayey. ! too clayey. | too clayey.
(] 1 ] ]
i ] ] I
3, Becomcwccamccccaaaaa {Moderate: {Moderate: iSevere: |Moderate:
| too clayey. ! too clayey. E slope. { too clayey.
] [] 1
] I I I
Aquilla: i ! | !
-------------------- |Moderate: {Moderate: |Severe: {Moderate:
| too sandy. { too sandy. { too sandy. | too sandy.
P = ! ‘
Arents: 1 ! ' }
-------------------- iSevere: {Moderate: iModerate: {Moderate:
i floods. E floods., E floods. | too clayey.
] ]
] ] ] 1
e ettt iSevere: {Severe: |Severe: {Moderate:
! slope. | slope. | slope. { slope,
E E E E too clayey.
] ] ] ]
Aubrey: { | i 1
-------------------- {Moderate: i1Slighteeecercaccmaaa iModerate: 1Slight.
{ percs slowly. i | slope, !
1 i i percs slowly. !
1 ] ] ]
I ] ] 1
Bastrop: 1 1 1 H
9, 10e-cccmcccacccana 1Slighte--mccueaa- 1Slighte-cceeceuce- iModerate: iSlight.
1 1 ! slope. !
| ! ! |
Birome: H | i i
11, 12=e—cmccccccaaea IModerate: 1Slightes—cacccaaaa {Moderate: 1Slight.
| percs slowly. 1 | percs slowly. |
[] ] ] 1
3, | | | |
Birome parte-e--e--- {Moderate: iModerate: iSevere: {Moderate:
| slope, { slope, | slope, | large stones.
{ large stones, E large stones. E large stones. !
t +
] ] 1 1
Rayex part----c-c-c--- {Moderate: iModerate: iSevere: {Moderate:
\ slope, i slope, { slope, | large stones.
| large stones, | large stones. E large stones. |
1 ] )
I ] ] ]
Aubrey part-ec-cece-- iModerate: {Moderate: {Severe: {Moderate:
| percs slowly. { slope. | slope, | large stones.
i ! ! large stones. |
: = ? ’
Ty, 1 i i i
Birome parteseccec-e- {Moderate: {Moderate: iSevere: {Moderate:
{ large stones. } slope, { large stones.
(] ] t
| | |
i | ]
| ' i
! i i
i | !
| : |
| | :
i i !
1 i |
| ]
1 i
} |
] i

| large stones.
L]
|

large stones.

Rayex parte-e--e-e-a- {Moderate: Moderate: Severe: Moderate:
| slope, slope, slope, large stones.
i large stones. large stones. large stones,
1]
]

Urban land part. !
H

115: I

Birome parte-e-eece-- tModerate: Slightewececccnaa- {Moderate: Slight.
| percs slowly. | percs slowly.
] ]
] ]

Urban land part. } i
i []
I 1

See footnote at end of table.
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued
i 1B ] i
Soil name and | Camp areas | Picnic areas ! Playgrounds | Paths and trails
map symbol ! | ! |
! | | |
H i 1 i
Bolar: ! i ! 1
16, 1Jecmcccccccccca= 1Slight==ececcccccca- -1Slightecccccacaanaaas |Moderate: 1Slight.
i ! | small stones. i
| ] ! !
Branyon: ! ! i i
18, 19=rmmeencccccaa- }Severe: |Severe: iSevere: {Severe:
! percs slowly, | too clayey. ! percs slowly, | too clayey.
| too clayey. \ | too clayey. !
| | ! '
Bunyan: | ! | |
20mmmnmner e ————————— |Severe: {Moderate: {Severe: {Moderate:
| floods. | floods. { floods. | floods.
| ! ! |
Burleson: ] | ! ]
21, 22=ccameccncccaaa |Severe: {Severe: |Severe: |Severe:
| percs slowly, | too clayey. | percs slowly, | too clayey.
! too clayey. | | too clayey. |
| ! 1 |
Callisbur}: ! | ! !
23, 24, 125ccccaaaa- ~}Slightecc~ee- ——m————— 1Slightecmemecaccccaaxn iModerate: iSlight.
| ! | percs slowly, 1
! | ! !
Crockett: ! | i !
26, 2T=mccccccma—na --|Severe: 1Slight--eccccaca- ~-=~=|Severe: 1Slight.
| percs slowly. H | percs slowly. {
! i | ]
128: ] ] ! !
Crockett part------- |Severe: 1Slight--eeccccccccaas {Severe: {Slight.
| percs slowly. | ! percs slowly. !
i | ] !
Urban land part. \ ! ! i
[] ]
] ] ] ]
Eddy: ! ! ! i
- PR ~-=-!Moderate: {Moderate: |Severe: {Moderate:
| slope, | slope, | depth to rock, | small stones,
| percs slowly. | small stones. ! slope. | too clayey.
! i ! '
Energy: ! ] | |
o --!Severe: !Moderate: iSevere: {Slight.
! floods, | floods. | floods. !
! ] ! !
Ferris: ! | ! i
131: ! ' ' '
Ferris parte---cc---- |Severe: |Severe: |Severe: {Severe:
| too clayey, | too clayey. } too clayey, | too clayey.
{ percs slowly. ! | percs slowly. |
! ! ! : i
Heiden parte-------={Severe: |Severe: |Severe: iSevere:
{ too clayey, | too clayey. { too clayey, | too clayey.
| percs slowly. i | percs slowly. i
} ! { !
132: | ! ' !
Ferris parte~-----~ --|Severe: iSevere: iSevere: |Severe:
| too clayey, \ too clayey. | too clayey, | too clayey.
| percs slowly. ! | percs slowly, H
| | { slope. !
! i ! !
Helden parte---c---- |Severe: }Severe: |Severe: |Severe:
| too clayey, ! too clayey. | too clayey, { too clayey.
| percs slowly. ' | perecs slowly. !
! i ! i
Frio: ! ! | )
33mecccccnc e ac e iSevere: 1Severe: iSevere: |Severe:
| floods. | too clayey. { too clayey. | too clayey.
i ] : ] |
K] T —mmmm——— |Severe: |Severe: iSevere: {Severe:
{ too clayey. { floods. | too clayey.
! | |

t floods.
]
]

See footnote at end of table.
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued

109

i ] H
Soil name and | Camp areas ! Picnic areas | Playgrounds Paths and trails
map symbol ! ! !
| i '
i i T
Gasil: | | |
35, 36-mmceccccccacaa 1Slightececmecaaaaaaaaa 1Slighteececareccacacaa {Moderate: Slight.
! i ! slope.
t ] ]
] ] ]
137: ' ' '
Gasil parte-ececcceea-- 1Slightececrrrecceaaaao 1Slighteccemccnccanaax iModerate: Slight.
] ! i slope.
i 1 i
Urban land part. 1 E E
]
138: 1 | ',
Gasil part----c-ec-a- 1Slight-mecmccmaccaaaa 1Slight-~-cceccccccnns |Moderate: Slight.
| H | slope.
i i i
Konsil parte-ceec-e-- 1Slight-ecceccmccac—- iSlighte--cncecncccna- {Moderate: Slight.
! slope.
(]
I
Gowen: i
KL T e talaatatet |Severe: Moderate: Moderate: Moderate:
} floods. floods. too clayey, too clayey.-
| floods.
(]
1
T o iSevere: Moderate: Severe: Moderate:
\ floods. floods. floods. too clayey
| floods.
]
1
Heiden: i
47, Y2-concnccccccnaa iSevere: Severe: Severe: Severe:

43, Bleccccmmmememma
Justin:

45, 46, UTeecacaaaeae

Justin partec-c-c----

Urban land part.

!
|
H
i
!
|
i
|
!
i
1
]
148 !
i
!
!
H
i
]
i
|
i
i
i
1

too clayey,
percs slowly,

Severe:

percs slowly,
too clayey.

Moderate:

percs slowly.

Moderate:

percs slowly.

Kaufman:
L Severe:
floods,
too clayey.
Konsil:
50, 5lecaccccaccccaaa Slight-=c-cecaccccna--
[]
i
Lewisville: !
52, 53=mmmccmccncon~~ iModerate:
! too clayey.
[}
'
Lindale: i
o1 LT TSy —— {Moderate:
| percs slowly,
| too clayey.
i
155: }
Lindale parte------- tModerate:

Urban land part.

See footnote at end

percs slowly,
too clayey.

of table.

too clayey.

Severe:
too clayey.

Slighte—-—emmcconanas

Slightemmecoccoaaoca-

Severe:
floods,
too clayey.

Slight-=m-memmme=aan-

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

e
too clayey,
percs slowly.

Severe:
percs slowly,
too clayey.

{Moderate:

| percs slowly.
1
1
]

{Moderate:
percs slowly.

Severe:
floods,
t

00 clayey.

{Moderate:
slope.

Moderate:

o
too clayey.

Moderate:
percs slowly,
too clayey.

Moderate:
percs ‘slowly,
too clayey.

e
too clayey.

Severe:

e
too clayey.
Slight.

Slight.

Severe:

e
too clayey.
Slight.

Moderate:

[¢]
too clayey.

Moderate:

o
too clayey.

Moderate:
too clayey.
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TABLE 7.--RECREATIONAL DEVELOPMENT=-~Continued

Medlin parte--e-ca---

Navo:
59, 60, 6le-ecceae-

162:
Navo parte--------

Urban land part.

Ovan:
f3cmmmmmecccccccaaa

169:
Sanger parte-----=-

Urban land part.

Seagoville:

Severe:
too clayey,
P

ercs slowly.

|Severe:
too clayey,
percs slowly.

[
too clayey,
P

'

1

)

]

]

!

!
|Moderate:
)

]

| percs slowly.
!

!

]

iSevere:
| percs slowly.
i

|

iSevere:

peres slowly.

iSevere:
floods,
too clayey.
Severe:
floods,
too clayey.

Severe:
! percs slowly.
1]
]
!

!Severe:
too clayey,

!
| percs slowly.
[]
]
!

|Severe:
too clayey,
percs slowly.

]
|Severe:
{ too clayey,

! floods,

| percs slowly.
!

See footnote at end of table.

Severe:

e
too clayey.

Severe:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

Severe:
floods,
too clayey.
Severe:
floods,
too clayey.

Severe:
too clayey.

Severe:
too clayey.

Severe:
too clayey.

Slightem—mmmem—n-

Severe:
slope,
too clayey,
large stones.

Severe:
too clayey,
percs slowly,
large stones.

Moderate:
depth to rock,
too clayey.

Severe:
percs slowly.

Severe:
percs slowly.

Severe:
floods,
too clayey.

Severe:
floods,
too clayey.

Severe:
percs slowly.

Severe:
too clayey,
percs slowly.

Severe:
too clayey,
percs slowly.

Severe:
too clayey,
percs slowly.

Severe:
too clayey.

1
Soil name and 1 Camp areas Picnic areas Playgrounds Paths and trails
map symbol i

]
1
I

Medlin: !

156: !

Medlin parte-ececcec-- iSevere: Severe: Severe: Severe:
! too clayey, too clayey. too clayey, too clayey.
| percs slowly. percs slowly,
1 slope.
|
Sanger part---------|Severe: Severe: Severe: Severe:

i too clayey, too clayey. too clayey, too clayey.
| percs slowly. percs slowly.
]
]

157: |
]
!
}
i
!

Severe:
too clayey.

Moderate:
too clayey.

Moderate:

[«
too clayey.
Moderate:
too clayey.
Severe:

too clayey.

Severe:
too clayey.

Slight.

Severe:
too clayey.

Severe:
too clayey.

Severe:
too clayey.



DENTON COUNTY, TEXAS

TABLE 7.--RECREATIONAL DEVELOPMENT--Continued

11

T
]
Soil name and H Camp areas Picnic areas Playgrounds Paths and trails
map symbol |
'
'
i
Silawa: H
Tlommmmcm e ccm e {Moderate: Moderate: Moderate: Moderate:
{ too sandy. too sandy. slope, too sandy.
i too sandy.
]
]
Silstid: |
------------------- tModerate: Moderate: Moderate: Moderate:
| too sandy. too sandy. too sandy. too sandy.
]
]
173: 1
Silstid part-<ee--a-- iModerate: Moderate: Moderate: Moderate:

Urban land part.
Slidell:

S?mervellz

Stephen:
JTememmmm e ceccew

Trinity:

185:
Wilson part---------

Urban land part.

too sandy.

Severe:
percs slowly,
too clayey.

iModerate:
small stones.

Moderate:
percs slowly.

|Severe:
too clayey.

Severe:
wetness,
floods,
percs slowly.

Severe:
wetness,
floods,
percs slowly.

Severe:
too clayey,
percs slowly.

Severe:
too clayey,
percs slowly.

Severe:

| percs slowly,
{ wetness.
i

]

1

1

iSevere:
percs slowly,
wetness.

too sandy.

Severe:
. too clayey.

Moderate:
small stones.

Moderate:
too clayey.

Severe:
too clayey.

Severe:
too clayey,
wetness.

Severe:
floods,
too clayey.

Severe:
too clayey.

Severe:
too clayey,
percs slowly.

Moderate:
wetness.

Moderate:
wetness.

too sandy.

Severe:
percs slowly,
too clayey.

Severe:
small stones.

Severe:
depth to rock.

Severe:
depth to rock,
too clayey.

Severe:
wetness,
too clayey.

Severe:
wetness,
floods,
percs slowly.

Severe:
too clayey,
percs slowly.

Severe:
too clayey,

Severe:
percs slowly,
wetness.

Severe:
percs slowly,
wetness.

too sandy.

Severe:
too clayey.

Moderate:
small stones.

Moderate:
too clayey.

Severe:
too glayey.

Severe:
too clayey.

Severe:
floods,
too clayey.

Severe:
too clayey.

Severe:
too clayey.

Moderate:
wetness.

Moderate:
wetness.

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 8.--WILDLIFE HABITAT POTENTIALS

Absence of an entry indicates the soil

[See text for definitions of "good," "fair," "poor," and "very poor."
was not rated]
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TABLE 8.--WILDLIFE HABITAT POTENTIALS-~Continued

H Potential for habitat elements i Potential as habItat for--
Soil name and 17 Grain | T Wild 7 T T 7 Open=_ | T Range-
map symbol | and { Grasses | herba- | Shrubs | Wetland | Shallow | land | Wetland | land
| seed | and !\ ceous | \ plants | water | wild- | wild- ! wild-
} crops | legumes | plants | ! { areas | life | life | life
1 T 1 1 1 T 1 1 H
Stephen: ! ! ! ! ! ! | | )
TTeme=- crmcnecce—- {Fair 1Good {Fair {Fair | Poor {Very |Fair iVery |Fair,
! ! ] ! i { poor. i | poor. }
i i ! ! ! ! | ! '
Trinity: } } } | ! ] } } ]
TBemwccccana= ——————— {Fair {Good \Fair {Fair | Poor |Fair {Fair {Poor {Falr.
H | ;! i i | | | |
T9mmcmmcccccccan= -|Poor \Fair \Fair {Fair |Poor |Fair {Fair {Poor {Fair,
| ! | ! | ! i ! |
Vertel: ! | | 1 | ! ! i !
80, Blemecwwaweaa=|Fair {Fair {Poor {Fair |Poor iVery {Fair iVery {Poor,
! ! ] | | ! poor. ! | poor. ]
| ! 1 | ! | | ! !
§2eccccccn- c—————- {Poor {Fair {Poor {Fair {Poor {Very {Poor |Very {Poor.
| i } ! ] i poor. | | poor. i
! ! | ] ' ! | ] i
Wilson: ! ! ! ! ! } R i ]
83, 8l=meu- ——————— |Fair |Fair {Good |Falir {Fair |Falr {Fair |Fair {Fair,
i i ! i | ! | ! !
185: ! H ! ! i ! | ! !
Wilson parte----- {Fair {Falir {Good {Fair EFair |Falir EFair !Fair {Fair,
1 ] ]
a z é ; ; z z i
J | ' i ! | | )

!
Urban land part.
!

IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 9.--BUILDING SITE DEVELOPMENT

["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the
Glossary. See text for definitions of "slight," "moderate," and "severe." Absence of an entry means
soil was not rated]

Urban land part.
115:

Birome parte-----

depth to rock.

Severe:
depth to rock.

See footnote at end of table.

depth to rock.

Moderate:
shrink-swell,
depth to rock.

depth to rock.

Moderate:
depth to rock,
shrink-swell.

e
depth to rock,
slope.

Moderate:
shrink-swell,
depth to rock.

depth to rock.

Severe:
low strength.

T H DwellIngs H Dwellings T Small 1
Soil name and ! Shallow ! without ! with i commercial | Local roads
map symbol | excavations | basements i basements | buildings | and streets
] 1 ] ]
—+ : ' : :
i i i i i
Aledo: ! 1 i ) |
L {Severe: |Severe: |Severe: {Severe: iSevere:
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | depth to rock.
i | ! | |
Altoga: ! ! | ! !
2, 3, becmccccaaa- tModerate: {Severe: {Moderate: {Severe: {Severe:
| too clayey. | shrink-swell, | shrink-swell, | shrink-swell, ! low strength,
| | low strength, | low strength. | low strength. { shrink-swell.
) (] [) ] ]
] ] I ] 1
Aquilla: 1 1 ! i i
----------------- {Moderate: {Slight-=e=e===---|Moderate: {Moderate: {Slight.
| wetness. i | wetness, | wetness. !
! | ; ! i
Arents: ! | ! | !
focecomcccnnaa ~-==|Severe: }Severe: |Severe: |Severe: iSevere:
| floods. | floods. { floods. | floods. { floods,
! i { ! !
Joommcnccancccaccan |Severe: iSevere: {Severe: {Severe: {Severe:
| slope. | slope. { slope. ! slope. ! slope.
! ! i i |
Aubrey: ! ! ] | |
L |Severe: iSevere: |Severe: {Severe: iSevere:
} too clayey. { shrink-swell, ! shrink-swell, ! shrink-swell, { low strength.
1 ! low strength. | depth to rock. | low strength. 4
! ! ! i !
Bastrop: ! ! ) | ! 1
PETEEES L Dt |1Slightececcanccaaa 1Slighte~eccarcaaan 1Slighteccccnrncea 1Slight-eccccccaa- |Moderate:
| | ' ! ! low strength.
[] ) (] ) ]
1 ] H ] ]
10mccemm e cccaeae 1Slighteececcccaaaa- 1Slighteea=- cmmee- 1Slightereececcaa -{Moderate: {Moderate:
H ! H ! slope. ! low strength.
) (] 1] ) 1
] 1] ) ] 1
Birome: } ' ] ! !
11, 12==~cca- —————— 1Severe: {Moderate: {Moderate: {Moderate: {Severe:
{ depth to rock. | shrink-swell, | depth to rock, | shrink-swell, \ low strength.
! | depth to rock. | shrink-swell, { depth to rock.
! | | ! i
3 : | | | |
Birome parteceece-a iSevere: iModerate: |Moderate: |Severe: {Severe:
{ depth to rock. | depth to rock, | depth to rock, | slope. { low strength.
H ! shrink-swell. | shrink-swell. ! 1
i | i i !
Rayex parte-cece-. iSevere: iSevere: {Severe: {Severe: |Severe:
{ depth to rock. | depth to rock. | depth to rock. | depth to rock, | depth to rock.
i i ! } slope. |
i i ! | !
Aubrey part------ iSevere: iSevere: {Severe: |Severe: |Severe:
i too clayey. } shrink-swell, ! shrink-swell, { slope, { shrink-swell,
H } low strength. ! depth to rock, | shrink-swell. H
i | { slope. i !
] ) R | ] ()
] ] ] ] 1
T14: i ' ! : !
Birome parte----- iSevere: |Moderate: {Moderate: {Severe: |Severe:
| depth to rock. | depth to rock, | depth to rock, | depth to rock, | low strength.
i | shrink-swell. | shrink-swell. | large stones. 1
i | i ! :
Rayex parte-w-- ~==}Severe: iSevere: |Severe: iSevere: |Bevere:
] ] ] ]
| | ) i
| 1 ] ]
! | ! !
| ! ! !
| ! i H
! ! i :
! ! i H
} i ! {
i ! i !
H i ! !
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SOIL SURVEY

] ! Dwellings [ Dwellings ! Small !
Soil name and ! Shallow ! without ! with | commercial ! Local roads
map symbol ; excavations 5 basements i basements E buildings 1 and streets
1
1 1 |
H 1 i 1 i
Birome: ! | ! ! !
Urban land part. | ! ! ! ]
! ! ! ! i
Bolar | i | i !
1femmmmm- ——————— ~=-lModerate: |Moderate: |Moderate: |Moderate: {Severe:
| depth to rock. | low strength. low strength. low strength, ! low strength.
' | :
L[y cmmm——— -=-={Moderate: {Moderate: Moderate: Moderate: {Severe:
{ depth to rock. | low strength. low strength. low strength, low strength.
i ! slope.
i |
Branyon: ' |
18, 19-wcacecc-cc-aa-{Severe: {Severe: Severe: Severe: Severe:
| too clayey, ! shrink-swell, shrink-swell, shrink-swell, shrink-swell,
| cutbanks cave. | low strength. low strength. low strength. low strength.
! i
Bunyan: ! i
20mmmenccccnnaaccan |Severe: {Severe: Severe: Severe: Severe:
! floods. ; floods. floods. floods. floods.
]
]
Burleson: ! !
21, 22=m=ccccc== --=}Severe: {Severe: Severe: Severe: Severe:
| too clayey. | shrink-swell. shrink-swell. shrink-swell, shrink-swell.,
H | corrosive.
(] ]
] ]
Callisburq: | !
23, 24, '25----- -=={Slight-===~- -====|Moderate: Moderate: Moderate: Severe:
| low strength. low strength. low strength. low strength.
]
1
Crockett: !
26, 2T wcemcmcccaaax |Severe: Severe: Severe: Severe: Severe:
| too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
1 low strength. low strength. corrosive, low strength.
| low strength.
)
)
128: !
Crockett part----- {Severe: Severe: Severe: Severe: Severe:
| too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,

Urban land part.

Eddy:
g et {Moderate:
| depth to rock.
4
|
Energy: |
30ecanaeaaa ~====-=-=}Severe:
{ floods.
!
]
Ferris: !
131: !
Ferris parteec-=-- |Severe:
| too clayey.
!
!
Heiden part-------|Severe:
! cutbanks cave,
| too clayey.
!
132: !
Ferris part-------|Severe:
{ too clayey.
(]
1
!
Heiden parte-cceaoe- iSevere:

cutbanks cave,
too clayey.

See footnote at end of table.

low strength,

Moderate:
depth to rock,
slope.

Severe:

e
floods,

Severe:
shrink-swell,
1

ow strength.

Severe:
shrink-swell,

Severe:
shrink-swell,
1

ow strength.

Severe:

!
|
|
[}
]
)
]
|
!
!
1
]
}
]
!
!
!
)
]
}
|
|
|
[]
|
!
'
'
!
i
1
]
!
|
!
!
]
]
i
!
(]
1
|
!
]
1
!
[]
1
1
]
|
{ shrink-swell.
]

1

1

Moderate:
depth to rock,
slope.

Severe:

e
floods.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell.

Severe:
shrink-swell,
low strength.

Severe:

]
'
!
!
|
|
i
!
1
!
i
!
]
|
1
I
)
]
:
=
()
]
!
!
t
.I
]
]
:
‘
:
=
(]
I
lI
:
t
I
!
! low strength.
)
\
]
)
]
}
|
|
|
i
[
|
)
]
|
i
!
i
!
1
i
!
|
i
!
i
+
I
|
!
!
i
{ shrink-swell,
]
;

low strength.

Severe:

lope.

w o

vere:
loods.

0

Severe:
shrink-swell,
low strength.

Severe:!
shrink-swell.

Severe:
shrink-swell,
low strength.

Severe:

]
!
1
I
i
i
|
]
I
'
i
|
|
t
t
i
!
|
)
]
|
}
¥
t
i
I
|
t
)
!
]
|
|
!
!
1
1
|
!
]
'
!
| corrosive,
[
':
|
!
)
]
t
I
]
|
|
!
i
!
!
!
!
!
!
|
|
!
]
]
\
!
|
]
1
i
|
!
{ shrink-swell.
!
]

low strength.

Moderate:
depth to rock,
slope.

Severe:
floods.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell.

Severe:
shrink-swell,
low strength,

Severe:
shrink-swell.

1
[}
1
]
1
1
]
]
1
t
]
]
!
L]
I
f
t
I
]
)
!
[}
]
L}
!
1
)
1
1
[}
1
L}
1
1}
1
|
I
3
1
]
]
[}
]
[}
!
]
]
]
]
1
]
[}
L}
!
]
¢
i
1
i
!
]
1
[}
!
L}
]
]
[}
[]
i
]
]
)
[}
|
]
]
]
i
i
I
]
L}
]
[}
1
]
]
[}
]
]
()
i
1
]
1
I
1
L}
]
1
[]
i
[
]
1
]
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too clayey.

low strength,
shrink-swell,

low strength,
shrink-swell.

e
low strength,
shrink-swell.

low strength,
shrink-swell.

V T Dwelllngs H Dwellings H Small i
Soil name and ] Shallow 1 without | with i commercial } Local roads
map symbol E excavations | basements ! basements 1 buildings ! and streets
i i ! 1 i
i i 1 i 1
Frio: ! s ! ! 1
33emcccc e ~-~={Severe: |Severe: |Severe |Severe: |Severe:
| floods. | floods. | floods. i floods. { floods,
! ! | ! ! low strength.
| | H i |
K el ~=--|{Severe: |Severe: |Severe: |Severe: |Severe:
! floods. ! floods. | floods. } floods. { floods,
i ! i ! ! low strength.
i i \ | !
Gasil: i i i i !
35, 36cccccccanaaa 1Slighteccccaaaaaa {Moderate: {Moderate: {Moderate: !Severe:
1 | low strength. ! low strength. ! low strength. | low strength.
i i ! ! i
137: : : | : |
Gasil part--------{Slighte=eccececeaa. iModerate: {Moderate: |Moderate: |Severe:
! { low strength. { low strength. { low strength. { low strength.
H 1 i { !
Urban land part. | } | | i
| | ! ! !
138: ' : | : !
Gasil parte-e=--- 15lighteemrccacaa" {Moderate: {Moderate: {Moderate: |Severe:
! | low strength. | low strength. ! low strength. i low strength.
[] 1 ] ] ]
[} 1 ] ] ]
Konsil part------ 1Slighteeccccaanaa iModerate: |Moderate: {Moderate: |Severe:
i | low strength. ! low strength. { low strength. { low strength.
i i | i |
Gowen: ! ! H ! H
39emmcccmcccna- --~={Severe: |Severe: |Severe: |Moderate: {Moderate:
! floods. | floods. | floods. i floods. { shrink-swell,
i | i ! { floods.
i i ] i !
Ll ] {Severe: |Severe: |Severe: |Severe: {Severe:
i floods. i floods. \ floods. { floods. { floods.
i } ! | i
Helden: \ ) ! | |
41, UY2-cecaccnan ----1Severe: |Severe: |Severe: |Severe: |Severe:
| cutbanks cave, | shrink-swell. { shrink-swell. { shrink-swell. ! shrink-swell.
! too clayey. ! ! i H
| H i ! 1
Houston Black: ! i ! i '
43, Yleccmcaaa- -=-=|Severe: iSevere: |Severe: {Severe: {Severe:
! too clayey. { shrink-swell, { shrink-swell, | shrink-swell, ! shrink~swell,
i ? low strength, | low strength. E low strength. E low strength.
] l [ ]
Justin: H H | H !
45, 46, 47----- w===|Slight-eeccccccaaa iModerate: {Moderate: IModerate: |Moderate:
| } shrink-swell, | shrink-swell, { shrink-swell, { low strength,
! { low strength. ! low strength. { low strength. i shrink-swell.
| ! ! H 1
Tyg: i ! ' | !
Justin parte----- 1Slighteecacccana- {Moderate: iModerate: {Moderate: {Moderate:
1 ! shrink-swell, | shrink-swell, { shrink-swell, ! low strength,
! ! low strength. { low strength. ! low strength. | shrink-swell.
i ; ! } !
Urban land part. | i i i i
i i i ! |
Kaufman: | ! | H |
L iSevere: |Severe: 1Severe: |Severe: {Severe:
} too clayey, | floods, ! floods, { floods, | floods,
| wetness, | shrink-swell. | shrink-swell. | shrink-swell. } shrink-swell.
! ! H ! i
Konsil: ! ! ! i 1
50, S5lececccaaa ~==={Slighte-meccceaa-" {Moderate: |Moderate: {Moderate: 1Severe:
| ) low strength. | low strength. | low strength. | low strength.
] ) ] ]
] 1 ] 1
Lewisville: ! ! i !
52, 53ccmccccnaaa- {Moderate: Severe: iSevere: |Severe: {Severe:
! ! i 1
! ! | !
l ! | !

See footnote at end of table.
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SOIL SURVEY

low strength.

low strength.

T H DweIlings T Dwellings H smalT

Soil name and | Shallow ! without ! with commercial Local roads
map symbol ; excavations g basements ! basements buildings and streets

t

1

T 1 1

Lindale: | !

L {Severe: Moderate: {Moderate: Severe:

too clayey. shrink-swell, E shrink-swell, shrink-swell, low strength.

!

T55:

Lindale parte-«ee-

Urban land part.

Medlin:
156:

Medlin part-----

Sanger parte------

157:

Medlin part------

Sanger parte-ce---

Mingo:

5Bmmmmmmmmmmmm e

Navo:
59, 60,

162:

Navo parte«-—---

Urban land part.

Ovan:

Ponder:

65, 6bmevccccaaaa

Sanger:

7, 68-==-n- ———e---

169:

6lemcccaa -

Severe:
too clayey.

|
|
|
]
!
i
i
{
!
|
]
|

|Severe:
too clayey,
cutbanks cave.

Severe:
cutbanks cave,
too clayey.

Severe:
cutbanks cave,
too clayey.

Severe:
cutbanks cave,
too clayey.

{Severe:
depth to rock.

vere:

i
!
i
!
iSe
! too clayey.
]
|
!
!

iSevere:

too clayey.

{Severe:
too clayey.

|Severe:
too clayey.

Severe:
cutbanks cave,

Sanger parte------|Severe:

cutbanks cave,

)

]

!

'

'

}

!

| too clayey.
E

!

!

| too clayey.
|

See footnote at end of table.

derate:
hrink-swell,
ow strength.

H

!

| :

| low strength.
)

|

]

1

]

]

~Wn 0

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

shrink-swell,
low strength.

vere:
hrink-swell.

wn
w o

vere:
hrink-swell.

wu o

vere:
loods,
hrink-swell.

w 4y ®

floods,

shrink-swell
low strength.

vere:
hrink-swell,
ow strength.

—uo

Severe:
shrink-swell,
low strength.

shrink-swell,
low strength,

)
]
{Moderate:
(]
]

Severe:
shrink-swell,
low strength,

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
depth to rock.

Severe:
shrink-swell,

Severe:
shrink-swell,

Severe:
floods,
shrink~-swell.
Severe:
floods,
shrink-swell,

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength,

Severe:
shrink-swell,
1

1
]
]
]
]
]
!
i
i
]
]
1
|
]
]
)
]
!
]
]
!
i
)
]
t
]
1
]
!
|
]
]
!
i
|
[}
1
t
]
]
]
!
[]
]
|
!
}
!
]
]
!
1
|
{
)
I
|
1
]
!
!
]
]
!
)
]
)
]
(]
]
!
!
1
)
]
]
|
1
|
]
1
)
]
|
4
]
)
I
!
)
)
!
|
!
| low strength,
]

]

Moderate:
shrink-swell,
low strength,

|
!
()
]
i
!
}Moderate:
;
)
I
()
]
!
1

Severe:
slope,
shrink-swell.

Severe:
shrink-swell,
low strength.

Severe:
slope,
s

hrink-swell,

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell.

Severe:
shrink-swell.

Severe:
floods,
shrink-swell.
Severe:
floods,
s

hrink-swell.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

I
]
]
1
L]
!
i
|
1
L}
t
[}
]
|
]
]
L}
]
1
]
]
]
]
]
I
b
L}
1
]
[
[}
]
¥
]
]
]
]
]
1
!
'
I
!
i
i
)
'
!
!
[}
$
i
]
]
]
[}
!
)
1
'
]
[}
1
}
]
]
]
L}
1
]
i
}
]
]
]
i
1
1
1
i
]
]
1
1
1
[}
i
1
f
[}
]
i
]
'
[
I
'
'
1
1
1
]
]
!
}
!
)
1
[}
|
]
]
]
]
1

Severe:

low strength.

Severe:

shrink-swell,
low strength.

Severe:

shrink-swell,
low strength.

Severe:

shrink-swell,
low strength.

Severe:

shrink-swell,
low strength.

Severe:

shrink-swell,
low strength.

Severe:

shrink-swell,
low strength.

Severe:

shrink-swell,
low strength.

evere:
floods,
shrink-swell.

evere:
floods,
shrink-swell.

evere:
shrink-swell,
low strength,

Severe:

shrink-swell,
low strength.

Severe:

shrink-swell,
low strength.
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H H Dwel