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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 1966-76. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1977.
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 Upper Elm-Red and Collin County Soil and Water Conservation
Districts.

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 Grayson 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-
lations.

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&WM

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

By Rex Cochran, Soil Conservation Service

Soils surveyed by Rex Cochran, Charles Cail, and Lee Putnam,
Soil Conservation Service

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

Grayson County is in the north-central part of Texas. It
is in the Cross Timbers and Texas Blackland Prairie
Resource Areas.

The county is trapezoidal in shape. It is about 52 miles
west to east. The eastern part is about 36 miles north to
south, and the western part is about 60 miles. The
county covers 984 square miles, or 629,760 acres.
Water areas are made up of 28,160 acres of water, most
of which is in Lake Texoma. The elevation varies from
500 to 800 feet above sea level. The northern part of the
county is drained by the Red River, and the southern
part is drained by tributaries of the Trinity River.

Sherman is the county seat of Grayson County. It is
near the center of the county. Denison is about 10 miles
north of Sherman, and together these two cities are
known as “twin cities.” Major towns and communities in
the county are Whitesboro, Whitewright, Van Alstyne,
Howe, Pottsboro, Bells, Tom Bean, Collinsville, Tioga,
and Gunter.

In 1970, the total population of the county was 83,225.
The population of Sherman was about 30,000, and the
population of Denison was about 25,000.

The western and northern parts of the county consist
of timbered savannah. The soils in these parts are
mainly gently undulating to gently rolling, moderately
deep and deep, and sandy and loamy. They formed
under grasses and hardwoods. In many areas the soils
are eroded, and gullies are common. The rest of the
county consists of open prairie. The soils are mainly
gently undulating to steep, shallow to deep, and clayey
and loamy. They formed in chalky limestone, shale, and
limestone under grasses.

The Red River and Lake Texoma form the northern
border of the county. The northern half of the county is
in the Red River watershed. The rest of the county is in
the Trinity River watershed where many flood-control
structures help control flooding and prevent erosion.

General nature of the county

The history, industry, transportation, natural resources,
and climate of the county are briefly described in this
section.

History

Grayson County was formed and organized in 1846. It
was formed from Fannin County. It was named for Re-
public of Texas Attorney General Peter W. Grayson. The
area that is now known as Preston Bend along the Red
River was the first area settied. John Hart, John S.
Baker, and William R. Baker, trappers and traders, set-
tled the area in 1837.

Denison is noted as the birthplace of President Dwight
D. Eisenhower. Also, it is the site of Denison Dam, which
forms Lake Texoma, a major recreation area between
Texas and Oklahoma.

Industry

Farming and ranching are the major enterprises in the
county. The county is about 45 percent cropland, 48
percent rangeland, 4.5 percent water, and 2.5 percent
urban land, farmsteads, and miscellaneous area. Cotton,
grain sorghum, wheat, and peanuts are the main cultivat-
ed crops. Beef cattle is the main ranch stock.

The Sherman-Denison Standard Metropolitan Statisti-
cal Area ranks twentieth in the State in size. Numerous
large and small manufacturing plants employ a majority
of the nonfarm population. In the survey area are plants
that manufacture foodstuffs, business forms, electronic
products, ferrous and aluminum castings, truck bodies,
office equipment, surgical supplies, plastics, clothing, and
other goods. Denison is a major railroad center and has
an extensive yard and repair facility. Other sources of
employment in the county are the various shops and
retail stores in the many towns and shopping centers.



Transportation

Grayson County is served by a network of good high-
ways. Four United States highways cross the county.
U.S. Highway 82 runs east and west, and U.S. Highways
69, 377, and 75 run north and south. A network of farm
roads and Texas highways connect the towns and cities.

The county is crossed by four railroads that provide
transportation inside and outside the survey area. Bus-
lines operate regularly scheduled services to the county.

The county operates an airport and industrial complex
at old Perrin Air Force Base; however, regularly sched-
uled airline flights are not available from Grayson
County.

Natural resources

The soil is a valuable resource in Grayson County.
Farming and livestock operations, which are directly in-
fluenced by the soil properties, provide the livelihood of
many people. Also, petroleum and natural gas are major
resources. Their production provides income for many
landowners and is very important to the overall economy
of the entire county. Sand and gravel pits in the county
furnish materials for construction of roads and for other
uses. Lake Texoma is a major water resource for the
county. It also provides recreation and helps control
flooding of the Red River.

Climate
Prepared by the National Climatic Center, Asheville, North Carolina.

Grayson county is hot in summer and mild in winter. In
winter, an occasional surge of cold air causes a sharp
drop in temperatures. Rainfall is uniformly distributed
throughout the year, reaching a slight peak in spring.
Snowfall is infrequent. The total annual precipitation is
normally adequate for production of cotton, feed grains,
and smallf grain.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Sherman in the period
1951 to 1975. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3 pro-
vides data on length of the growing season.

In winter the average temperature is 44 degrees F,
and the average daily minimum temperature is 33 de-
grees. The lowest temperature on record, which oc-
curred at Sherman on February 2, 1951, is 2 degrees. In
summer the average temperature is 82 degrees, and the
average daily maximum temperature is 93 degrees. The
highest recorded temperature, which occurred on July
25, 1954 is. 109 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

SOIL SURVEY

Of the total annual precipitation, 24 inches, or 60 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
17 inches. The heaviest 1-day rainfall during the period
of record was 5.7 inches at Sherman on October 31,
1974. Thunderstorms occur on about 50 days each year,
and most occur in spring.

Average seasonal snowfall is 3 inches. The greatest
snow depth at any one time during the period of record
was 7 inches. On an average, 1 day has at least 1 inch
of snow on the ground. The number of such days varies
greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the south. Average wind-
speed is highest, 13 miles per hour, in spring.

Tornadoes and severe thunderstorms occur occasion-
ally. These storms are local and of short duration, and
the pattern of damage is variable and spotty.

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
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,
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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
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 4 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,
range, urban uses, and recreation areas. Cultivated
crops are those grown extensively in the survey area.
Pasture refers to land that is planted to tame grasses
and intensively managed. Range refers to land used for
production of native grasses. Urban uses include resi-
dential, commercial, and industrial developments. Recre-
ation areas are campsites, picnic areas, ballfields, and
other areas that are subject to heavy foot traffic.

Land area of the nine soil associations in Grayson
County makes up about 95 percent of the total acreage
in the county. The rest is water area.

Nearly level to strongly sloping, clayey
and loamy soils; on uplands

These soils make up about 64 percent of the county.
The major soils are Normangee, Crockett, Wilson, Fairlie,
Austin, Houston Black, Vertel, Heiden, Sanger, and
Bolar.

These soils have a clayey or loamy surface layer and
clayey underlying material. They have moderate to very
slow permeability. Soils that have a clayey surface layer
develop deep, wide cracks on the surface if they
become dry, and water enters the soil through these
cracks rapidly. If the soil becomes wet, the cracks are
sealed, and water enters the soil very slowly. The clayey
underlying material has high shrink-swell potential.

Most areas of these soils are cultivated; however, soils
in the Sanger-Bolar map unit are used mainly for pasture
and range. The major crops are wheat, grain sorghum,
and cotton. Bermudagrass and fescue are the main pas-
ture grasses. Range is mixed tall and mid grasses.

1. Normangee-Crockett-Wilson
Deep, very slowly permeable, loamy soils

This map unit consists of nearly level to sloping soils
on uplands. Slope is 0 to 8 percent.

This map unit makes up about 27 percent of the
county. It is about 30 percent Normangee soils, 27 per-
cent Crockett soils, 20 percent Wilson soils, and 23
percent soils of minor extent.

The Normangee soils are on slight ridges and side
slopes of valleys. They have a surface layer of dark
grayish brown, medium acid clay loam about 7 inches
thick. Below this to a depth of 55 inches is clay that is in
shades of brown and has mottles of various colors. The
clay is medium acid in the upper part and moderately
alkaline below a depth 45 inches. Between depths of 55
and 65 inches is mottled olive, yellow, and grayish
brown, moderately alkaline shaly clay.

The Crockett soils are gently sloping on ridges and
side slopes. They have a surface layer of dark grayish
brown, medium acid loam about 4 inches thick. Below
this to a depth of 65 inches is clay in shades of brown.
The clay is slightly acid in the upper part and moderately
alkaline in the lower part.

The Wilson soils are nearly level and gently sloping in
broad areas. They have a surface layer of dark gray,
medium acid silty clay loam about 8 inches thick. Below
this to a depth of 80 inches is silty clay in shades of
gray. The clay has mottles below a depth of 58 inches. It
is neutral or mildly alkaline.

Of minor extent in this unit are the gently sloping
Callisburg and Crosstell soils on broad uplands; the
Bunyan and Whitesboro soils on bottom lands; and the
Gasil soils on convex side slopes of ridges. Other soils
of minor extent are the Heiden and Vertel soils on the
side slopes of broad ridges and the Mabank soils on
broad, low lying flats. Some Urban land is also in areas
of this unit.



The soils in this map unit are used for cultivated crops
and for pasture. The main crops are small grain, grain
sorghum, and cotton. Some areas of cropland are being
converted to improved pasture.

These soils have high potential for pasture and
medium potential for cuitivated crops. They have medium
potential for urban development. The very slow perme-
ability in the clayey lower layers is a limitation for septic
tank filter fields; also, the shrink-swell potential is high.
These soils have medium potential for recreation devel-
opment.

2. Fairlie-Austin-Houston Black

Moderately deep and deep, moderately slowly perme-
able and very slowly permeable, clayey soils

This map unit consists of nearly level to gently sloping
soils on uplands. Slope is mainly 0 to 5 percent.

This map unit makes up about 24 percent of the
county. It is about 27 percent Fairlie soils, 20 percent
Austin soils, 15 percent Houston Black soils, and 38
percent soils of minor extent.

The Fairlie soils are nearly level to gently sloping on
uplands. They have a surface layer of very dark gray,
moderately alkaline clay about 15 inches thick. Below
this to a depth of 46 inches is brownish, moderately
alkaline clay. Below a depth of 46 inches is white, platy
chalk.

The Austin soils are gently sloping on side slopes of
ridges. They have a surface layer of dark grayish brown,
moderately alkaline silty clay about 11 inches thick.
Below this to a depth of 22 inches is grayish, moderately
alkaline silty clay, and below that to a depth of 30 inches
is grayish, moderately alkaline silty clay loam. Below a
depth of 30 inches is white, platy chalk.

The Houston Black soils are nearly level to gently
sloping on uplands. They have a surface layer of very
dark gray, moderately alkaline clay about 17 inches
thick. Below this to a depth of 65 inches is brownish,
moderately alkaline clay.

Of minor extent in this unit are the gently sloping
Heiden soils on side slopes of ridges; the gently sloping
Lewisville soils on old, high stream terraces; the gently
sloping Stephen soils on uplands in areas of Fairlie and
Houston Black soils; and the Altoga soils on side slopes
above major streams. Other soils of minor extent are the
gently sloping Crockett and Normangee soils on upland
ridges; the gently sloping and sloping Eddy, Howe, and
Whitewright soils on side slopes of ridges; and the Elbon
and Trinity soils on bottom lands. Also of minor extent
are the gently sloping Speck Variant soils on ridgetops;
the sloping Vertel soils on the side slopes of ridges; and
the Wilson soils in broad, flat areas.

The soils in this map unit are used mainly for cultivat-
ed crops. The major crops are small grain, grain sor-
ghum, and cotton.

These soils have high potential for cultivated crops,
range, and pasture. They have low potential for urban
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development. The high shrink-swell potential is the main
limitation. These soils have low potential for septic tank
filter fields and for recreation uses. The clayey surface
layer is the main limitation for recreation uses.

3. Vertel-Heiden

Moderately deep and deep, very slowly permeable,
clayey soils

This map unit consists of soils on convex slopes and
ridges on uplands.

This map unit makes up about 11 percent of the
county. It is about 40 percent Vertel soils, 35 percent
Heiden soils, and 25 percent soils of minor extent.

The Vertel soils are on ridges and upper convex side
slopes. They have a surface layer of grayish brown,
mildly alkaline clay about 5 inches thick. Below this to a
depth of 33 inches is olive, moderately alkaline clay.
Below a depth of 33 inches is shale in shades of brown
and gray.

The Heiden soils are on side slopes of drains. They
have a surface layer of dark grayish brown, moderately
alkaline clay 14 inches thick. Below this to a depth of 50
inches is moderately zlkaline clay that is in shades of
brown and olive and has mottles below a depth of 40
inches. Between the depths of 50 and 60 inches is
mottled, moderately alkaline shaly clay.

Of minor extent in this unit are the Crockett, Crosstell,
and Normangee soils on broad convex ridges on up-
lands; the Elbon and Trinity soils on bottom lands; and
the Mabank soils in broad, low lying flat areas.

The soils in this map unit are used mainly for pasture
and cultivated crops. Small grain is the major crop.

These soils have medium potential for pasture and
cultivated crops and high potential for range. Erosion is a
hazard to cultivated crops. These soils have low poten-
tial for urban development. The high shrink-swell poten-
tial and clay texture are major limitations. These soils
have low potential for recreation uses. The clayey sur-
face layer is the main limitation.

4. Sanger-Bolar

Deep and moderately deep, very slowly permeable and
moderately permeable, clayey and loamy soils

This map unit consists of gently sloping to strongly
sloping soils on ridges and side slopes on uplands.

This map unit makes up about 2 percent of the county.
It is about 41 percent Sanger soils, 25 percent Bolar
soils, and 34 percent soils of minor extent.

The Sanger soils are gently sloping on side slopes of
ridges. They have a surface layer of very dark gray,
moderately alkaline clay about 7 inches thick. Below this
to a depth of 49 inches is moderately alkaline clay that is
in shades of brown and olive and has mottles below a
depth of 23 inches. Between depths of 49 and 65 inches
is mottled, moderately alkaline shaly clay.

The Bolar soils are on convex ridges and convex side
slopes of ridges. They have brownish, moderately alka-
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line clay loam to a depth of 33 inches. Below this to a
depth of 37 inches is gray, moderately alkaline shaly
clay. The underlying material is hard, slightly fractured
limestone.

Of minor extent in this unit are the gently sloping
Aledo soils on broad uplands and on breaks along Lake
Texoma; the gently sloping Callisburg and Crosstell soils
on convex ridges; and the gently sloping Lindy soils on
uplands. Other soils of minor extent are the Purves soils
on convex side slopes and tops of ridges; the Bunyan
and Whitesboro soils on bottom lands; and the Wilson
soils on side slopes of valleys.

The soils in this map unit are mainly used for pasture
and for range. Some areas are used for small grain.

These soils have high potential for range. They have
medium potential for pasture and cultivated crops. Ero-
sion is a hazard, and slope is a limitation for pasture and
cultivated crops. These soils have low potential for urban
development and for recreation uses. The high shrink-
swell potential and very slow permeability are the main
limitations.

Gently sloping to strongly sloping, loamy
and sandy soils; on uplands

These soils make up about 26 percent of the county.

The major soils are Gasil, Callisburg, Crosstell, Howe,
Whitewright, Eddy, and Aubrey.

These soils have a surface layer of fine sandy loam or
loamy fine sand and an underlying layer that is loamy or
clayey. They are moderately permeable to very slowly
permeable.

Most areas of these soils are used for pasture and
range. Some areas are used for cultivated crops. Many
of the areas are covered with oak, winged elm, and
persimmon trees and scattered patches of grasses. The
grasses are mainly tall and mid grasses. The major crop
is peanuts. Improved bermudagrasses are the main pas-
ture grasses.

5. Callisburg-Crosstell-Gasill

Deep, moderately permeable to very slowly permeable,
loamy and sandy soils

This map unit consists of gently sloping to sloping
soils on uplands. Slope is mainly 1 to 8 percent.

This unit makes up about 16 percent of the county. It
is about 21 percent Callisburg soils, 20 percent Crosstell
soils, and 16 percent Gasil soils. The rest is soils of
minor extent.

The Callisburg soils are in valleys, on low ridges, and
on side slopes and foot slopes of ridges. They have a
surface layer of pale brown, neutral fine sandy loam
about 5 inches thick. Below this to a depth of 62 inches
is mottled, medium acid to neutral sandy clay.

The Crosstell soils are on ridges and on convex upper
slopes of ridges. They have a surface layer of pale
brown, neutral fine sandy loam about 3 inches thick.
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Below this to a depth of 43 inches is mottled, strongly
acid and very strongly acid clay. Between depths of 43
and 60 inches is mottled, mildly alkaline shaly clay.

The Gasil soils are on side slopes of ridges. They
have a surface layer of brownish loamy fine sand about
10 inches thick. The surface layer is medium acid in the
upper part and slightly acid in the lower part. Below this
is brownish and yellowish sandy clay that is medium acid
to a depth of about 22 inches and is strongly acid below.

Of minor extent in this map unit are the Aubrey,
Birome, and Heaton soils on the side slopes of ridges;
the Bastrop soils in gently sloping areas; and the
Bunyan, Whitesboro, and Elbon soils on bottom lands.
Other soils of minor extent are the gently sloping Crock-
ett, Normangee, and Wilson soils on side slopes of
ridges; the Heiden soils on convex ridges; and the
Mabank soils in broad flat areas.

The soils in this map unit are used mainly for pasture
and for cultivated crops. The major crop is peanuts.

These soils have medium potential for pasture and
range. They have medium potential for cultivated crops
because of slope and the hazard of erosion. These soils
have medium potential for urban and recreation uses.
Scenic topography and oak trees are attractions for
urban development, but high shrink-swell potential is a
main limitation. Very slow permeability and the sandy
surface layer limit recreation use.

6. Whitewright-Howe-Eddy

Very shallow to moderately deep, moderately permeable
and moderately slowly permeable, loamy soils

This map unit consists of gently sloping to strongly
sloping soils on ridges and convex side slopes. Slope is
mainly 1 to 12 percent.

This map unit makes up about 8 percent of the county.
It is about 27 percent Whitewright soils, 27 percent
Howe soils, 22 percent Eddy soils, and 24 percent soils
of minor extent.

The Whitewright soils are on side slopes of ridges.
They have grayish and brownish, moderately alkaline
silty clay loam to a depth of about 16 inches. Below this
is platy chalk.

The Howe soils are on side slopes of ridges. They
have brownish and grayish, moderately alkaline silty clay
loam to a depth of about 26 inches. Below this is white,
platy chalk.

The Eddy soils are on ridgetops and side slopes of
ridges. They have light brownish gray, moderately alka-
line gravelly and very gravelly clay loam to a depth of
about 13 inches. Below this to a depth of 16 inches is
platy chalk; the chalk is massive below a depth of 16
inches.

Of minor extent in this map unit are the gently sloping
Altoga and Lewisville soils in areas above bottom lands;
the Stephen soils on convex ridgetops; and the Fairlie,
Austin, Heiden, and Houston Black soils on broad ridges
on uplands.



The soils in this map unit are used mainly for pasture.

These soils have low potential for pasture. Improved
bermudagrasses are suited to these soils. These soils
have low potential for cultivated crops because of the
slope, rooting depth, and hazard of erosion. These soils
have medium potential for urban development. The
depth to rock and shrink-swell potential are the main
limitations. These soils have medium potential for recrea-
tion uses.

7. Aubrey
Moderately deep, slowly permeable, loamy soils

This map unit consists of soils on ridgetops and on
convex, strongly sloping, upper side slopes of ridges.
Slope is mainly 3 to 12 percent.

This map unit makes up about 2 percent of the county.
It is about 85 percent Aubrey soils and 15 percent soils
of minor extent.

The Aubrey soils are on slightly convex side slopes of
ridges. lronstone and sandstone fragments from 3 to 30
inches across the long axis cover 1 to 30 percent of the
surface. These soils have a surface layer of brownish,
neutral, stony fine sandy loam about 6 inches thick.
Below this to a depth of 32 inches is red, extremely acid
clay that has contrasting mottles, and to a depth of 48
inches is mottled, extremely acid shaly clay. Between
depths of 48 to 60 inches is mottled, very strongly acid
shale.

Of minor extent in this unit are the Callisburg, Cros-
stell, and Gasil soils on lower side slopes of ridges.

The soils in this map unit are used mainly for range
and for wildlife habitat.

These soils have low potential for range and cuitivated
crops. Most areas are covered with oaks and have
stones on the surface. These soils have medium poten-
tial for urban development. The large stones, high shrink-
swell potential, and slow permeability are the major limi-
tations. The rolling topography and oak woods make this
unit attractive to builders and homeowners. These soils
have medium potential for recreation development.

Nearly level to gently sloping, clayey and
loamy soils; on terraces and bottom lands

These soils make up about 5 percent of the county.
Major soils are Elbon, Trinity, Bastrop, Okay, Oklared,
and Redlake.

Most areas of these soils are used for pasture. Im-
proved bermudagrasses are the main pasture grasses.
Some areas are not suited to urban development be-
cause flooding is a hazard.

8. Elbon-Trinity-Redlake

Deep, moderately slowly permeable and very slowly per-
meable, clayey soils

This map unit consists of soils on flood plains along
major streams in the county. Slope is 0 to 1 percent.
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This map unit makes up about 3 percent of the county.
It is about 57 percent Eibon soils, 18 percent Trinity
soils, 10 percent Redlake soils, and 15 percent soils of
minor extent.

The Elbon soils are on flood plains of streams. They
have brownish and grayish, moderately alkaline clay to a
depth of about 65 inches.

The Trinity soils are on flood plains of streams. They
have grayish, moderately alkaline clay to a depth of 52
inches. Below this is mottied, moderately alkaline clay.

The Redlake soils are in old backwater sioughs and
depressions on flood plains. They have moderately alka-
line clay in shades of brown and red to a depth of 60
inches.

The soils of minor extent in this map unit are the
gently sloping to sloping Altoga soils on side slopes of
valleys; the Zilaboy soils on flood plains; and the Bastrop
and Oklared soils on slightly higher terraces.

The soils in this map unit are mainly used for pasture
and for cultivated crops.

These soils have high potential for pasture and range.
They have high potential for cultivated crops if flooding is
not frequent. These soils have low potential for urban
development and recreation uses because of flooding.

9. Bastrop-Okay-Oklared

Deep, moderately permeable and moderately rapidly per-
meable, loamy soils

This map unit consists of nearly level to gently sloping
soils on terraces. Slope is mainly 0 to 2 percent.

This map unit makes up about 2 percent of the county.
It is about 30 percent Bastrop soils, 13 percent Okay
soils, 13 percent Oklared soils, and 44 percent soils of
minor extent.

The Bastrop soils are on high terraces above flood
plains. They have a surface layer of reddish brown, neu-
tral loam about 6 inches thick. Below this to a depth of
62 inches is reddish, slightly acid or medium acid clay
loam.

The Okay soils are on higher positions than the Bas-
trop soils. They have a surface layer of brown, mildly
alkaline fine sandy loam about 12 inches thick. Below
this to a depth of 65 inches is brownish and yellowish,
medium acid sandy clay loam.

The Oklared soils are on lower positions than Bastrop
soils. They have brownish, moderately alkaline very fine
sandy loam to a depth of about 11 inches. Beilow this to
a depth of 74 inches is brownish and reddish, moderate-
ly alkaline, stratified loam, fine sandy loam, and loamy
fine sand.

Of minor extent in this map unit are the gently sloping
Gasil and Konsil soils mainly on uplands along the edges
of the unit; the Mabank and Wilson soils in broad, nearly
level areas; the gently sloping Callisburg soils on up-
lands; and the Redlake soils on low concave positions.

The soils in this map unit are mainly used for pasture.
Some small areas are used for cultivated crops, mostly
small grain.
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These soils have high potential for cultivated crops,
range, and pasture. Improved bermudagrasses are the
major grasses for improved pasture. These soils have
high potential for urban development and for recreation
uses, except in low areas where flooding is a hazard.

Broad land use considerations

In general, the most important factors influencing land
use in Grayson County are the kinds of soil, the extent of
slopes, and the depth to rock.

Farmland and rangeland make up about 93 percent of
the county. Of this, about 45 percent is cultivated for
crops and 48 percent is used for range and improved
pasture and wooded areas.

The trend in land use in recent years has been a slight
decrease in the acreage used for cultivated crops and a
slight increase in the acreage used for improved pasture.
There has also been an increase in the acreage used for
urban development.

The Fairlie-Austin-Houston Black, the Vertel-Heiden,
the Elbon-Trinity-Redlake, and the Bastrop-Okay-Oklared
map units generally have high potential for cultivated
crops and improved pasture. The soils in these units are
deep, loamy or clayey, and well suited to cultivated
crops. The Bastrop-Okay-Oklared map unit has high po-
tential for urban development and recreation uses,
except in low areas where flooding is a hazard. The
Aubrey map unit has low potential for most uses. In this
unit, the large stones, slow permeability, and shrink-swell
potential are the main limitations.

The general information in this section and the more
detailed information in the following sections can be
used as a guide in planning orderly growth and develop-
ment of the county.

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. They also 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 symbol 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 limita-
tions to be considered in planning management.

This survey has both narrowly defined and broadly
defined units. Broadly defined units are more variable in
composition than other units but can be interpreted for

the expected uses of the soils. They are also indicated
by a footnote on the soil legend at the back of this
publication.

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 major horizons that are similar in composi-
tion, 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, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly indi-
cates a feature that affects use or management. For
example, Sanger stony clay, 3 to 8 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 or un-
differentiated 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. Aubrey-Birome complex, 3 to 12 percent
slopes 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. Aledo soils, hilly, is an undiffer-
entiated 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 sub-
stantially from those of the major soil or soils. Such
differences could significantly affect use and manage-
ment of the soils in the map unit. The included soils are
identified in each map unit description.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Pits is an example. Miscellaneous areas are
shown on the soil maps. Some that are too small to be
shown are identified by a special symbol on the soil
maps.

Table 5 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 gravelly clay loam, 3 to 8 percent slopes.
This very shallow to shallow, gently sloping to sloping,
loamy soil is on uplands. Areas are oval and range from
3 to 50 acres.



Typically, the surface layer is grayish brown, moderate-
ly alkaline gravelly clay loam about 3 inches thick. Below
this to a depth of 8 inches is brown, moderately alkaline
very gravelly clay loam. Below a depth of 8 inches is
slightly fractured limestone.

This soil is well drained. Runoff is rapid. Permeability is
moderate, and available water capacity is very low. The
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Purves soils and areas of a very shallow, noncalcareous
soil. The included soils make up about 15 percent of any
area.

Areas of this Aledo soil are used for range. The poten-
tial is low for this use and for wildlife habitat. Proper
stocking and controlled grazing are needed in manage-
ment of range. Cultivated crops are not suited because
the depth to bedrock is shallow.

This soil has low potential for urban development. The
depth to rock is the major limitation and is difficult to
overcome. The potential is medium for recreation devel-
opment. The slope and small stones are limitations.

This soil is in capability subclass Vis and Shallow
range site.

2—Aledo solls, hilly. These very shallow to shallow,
loamy soils are on breaks along the Red River. Slope is
10 to 30 percent. Areas are long and narrow and range
from 40 to several hundred acres.

This undifferentiated group is made up of about 51
percent Aledo soils and soils that are similar to Aledo
soils and 49 percent soils of minor extent. The extent of
these soils in the mapped areas is not uniform, and the
pattern in which the soils occur is not regular.

Typically, the surface layer of an Aledo soil is very
dark grayish brown, moderately alkaline very gravelly
clay loam about 8 inches thick. It is about 40 percent
fragments of limestone. Below a depth of 8 inches is
hard, slightly fractured limestone.

The Aledo soils in this unit are well drained. Runoff is
rapid. Permeability is moderate, and available water ca-
pacity is very low. The hazard of erosion is severe.

Included with these soils in mapping are areas of soils
that are deeper than these Aledo soils and areas of soils
that are more clayey. Also included are areas of rock
outcrop.

Areas of these soils are used for wildlife habitat and
for range. The potential is low for these uses. The native
vegetation in most areas is Texas oak and winged elm
trees and mid and tall grasses. Cultivated crops and
improved pasture are not suited to these soils.

These soils have low potential for urban development
and recreation uses. The steepness of slope and pres-
ence of stones are the major limitations.

These soils are in capability subclass Vlls and Rocky
Hills range site.

3—Altoga clay loam, 5 to 8 percent slopes. This
deep, sloping, loamy soil is on terraces above major
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streams. Areas are long and narrow and range from 10
to 180 acres.

Typically, the surface layer is dark grayish brown, mod-
erately alkaline clay loam about 6 inches thick. Below
this to a depth of 65 inches is moderately alkaline clay
loam. From 6 to 43 inches the clay loam is very pale
brown, and from 43 to 65 inches it is light yellowish
brown and has about 5 percent visible calcium carbon-
ate.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and available water capacity is high. The
hazard of erosion is severe.

Included with this soil in mapping are small areas of
Howe and Lewisville soils. The included soils make up
less than 15 percent of any area.

Areas of this Altoga soil are used mainly for range.
The potential is high for this use. Proper stocking and
controlled grazing are needed in management of range.
The potential is low for cultivated crops. Terraces are
needed to help control runoff and reduce erosion. Leav-
ing crop residue on the surface of this soil helps improve
tilth and reduce erosion. The potential is medium for
improved pasture and is low for wildlife habitat.

This soil has medium potential for urban development.
The high shrink-swell potential and low strength are the
major limitations, but these can be overcome by good
design and proper installation of structures. The potential
is medium for recreation uses because of the clayey
surface layer.

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

4—Aubrey fine sandy loam, 5 to 8 percent slopes.
This moderately deep, sloping, loamy soil is on ridges
and side slopes of ridges. Areas are oblong and range
from 10 to 90 acres.

Typically, the surface layer is brown, strongly acid fine
sandy loam about 4 inches thick. Below this to a depth
of 26 inches is very strongly acid, yellowish red clay.
From 17 to 26 inches the clay has common, medium,
distinct brownish yellow mottles. Between depths of 26
and 38 inches is red, yellowish brown, and gray clayey
shale.

This soil is well drained. Runoff is medium. Permeabil-
ity is slow, and available water capacity is low. The
hazard of erosion is severe.

Included with this soil in mapping are small areas of
Birome and Callisburg soils. The included soils make up
less than 20 percent of any area.

Areas of this Aubrey soil are used mainly for pasture
and for range. Oak trees and scattered stands of native
grasses are in some areas that have not been disturbed.
The potential is low for pasture and range. Common and
improved bermudagrasses are the major grasses used to
improve pasture.

Proper stocking, controlled grazing, and control of
brush are needed in management of range. The potential
is low for cultivated crops. Liming is needed to neutralize
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the acidity of the soil, and terraces are needed to help
control runoff and reduce erosion. The potential is high
for wildlife habitat.

This soil has medium potential for urban uses. The
moderate shrink-swell potential, corrosivity, and low
strength are the major limitations. Good design and
proper installation of structures is needed. The potential
is low for septic tank filter fields. The potential is medium
for recreation development. Slow permeability is the
main limitation.

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

5—Aubrey-Birome complex, 3 to 12 percent
slopes. These gently sloping to strongly sloping soils are
on convex stony ridges. Areas are oblong and range
from 20 to 400 acres.

This complex is made up of about 60 percent Aubrey
soils and soils that are similar to Aubrey soils, 27 percent
Birome soils, and 13 percent soils of minor extent. Areas
of these soils are so intricately mixed that to separate
them at the scale used in mapping was not practical.

The Aubrey soils are on slightly convex side slopes of
ridges. lronstone and sandstone fragments 3 to 30
inches across cover 1 to 30 percent of the surface.
Typically, the Aubrey soil has a surface layer of dark
yellowish brown, neutral stony fine sandy loam about 3
inches thick. Below this to a depth of 6 inches is light
yellowish brown, neutral stony fine sandy loam. From 6
to 32 inches is red, extremely acid clay that has
common, coarse, yellowish brown mottles below a depth
of 18 inches. From 32 to 48 inches is mottled red, dark
brown, and gray, extremely acid shaly clay. Below a
depth of 48 inches is very strongly acid shale.

The Birome soils are on convex ridgetops. Ironstone
and sandstone fragments 4 to 36 inches across cover 1
to 30 percent of the surface. Typically, the Birome soil
has a surface layer of pale brown, slightly acid stony fine
sandy loam about 4 inches thick (fig. 1). Below this to a
depth of 8 inches is light yellowish brown, slightly acid
stony fine sandy loam. From 8 to 25 inches is red,
extremely acid clay that has a few strong brown mottles
below a depth of 18 inches. From 25 to 31 inches is
mottled brown, yellowish brown, and reddish brown, ex-
tremely acid clay. Below a depth of 31 inches is dark red
and strong brown, extremely acid sandstone.

These Aubrey and Birome soils are well drained.
Runoff is rapid. Permeability is slow, and available water
capacity is low. The hazard of erosion is moderate.

Included with these soils in mapping are areas of a
soil that is shallow over sandstone.

Most areas of these soils are covered with oak trees
and scattered patches of native grasses. The potential is
low for range. The low available water capacity, acidity,
and canopy of trees limit the production of forage.
Proper stocking, controlled grazing, and control of brush
are needed in management of range. Cultivated crops

Figure 1.—Profile of Birome stony fine sandy loam.

and improved pasture are not suited because of the
large stones. The potential is high for wildlife habitat.

These soils have medium potential for most urban
uses. The moderate shrink-swell potential, low strength,
corrosivity, and stones on the surface are major limita-
tions. Good design and proper installation of structures is
needed to overcome these limitations. The potential is
low for septic tank filter fields. Slow permeability is the
main limitation. The potential is medium for recreation
uses. The slope and large stones on the surface are
major limitations.

These soils are in capability subclass Vle and Sand-
stone Hill range site.

6—Aubrey-Birome-Urban land complex, 3 to 12
percent slopes. This complex consists of gently sloping
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to strongly sloping soils on convex ridges. Areas are oval
and range from 10 to 100 acres.

This complex is made up of about 30 percent Aubrey
soils, 20 percent Birome soils, 40 percent Urban land,
and 10 percent soils of minor extent. Areas of these
soils and Urban land are so intricately mixed that to
separate them at the scale used in mapping was not
practical.

Typically, the Aubrey soil has a surface layer of dark
yellowish brown, neutral stony fine sandy loam about 6
inches thick. Below this to a depth of 32 inches is red,
extremely acid clay, and below a depth of 32 inches is
mottled red, gray, and strong brown, very strongly acid
or extremely acid shaly clay.

Typically, the Birome soil has a surface layer of pale
brown, slightly acid stony fine sandy loam about 8 inches
thick. Below this to a depth of 31 inches is extremely
acid clay. To a depth of 25 inches the clay is red, and
below a depth of 25 inches it is mottled reddish brown,
brown, and yellowish brown. Below 31 inches is dark red
and strong brown, extremely acid sandstone.

The soils in this complex are well drained. Runoff is
rapid. Permeability is slow, and available water capacity
is low. The hazard of erosion is severe.

Urban land consists mainly of single unit dwellings and
the adjoining streets, driveways, and sidewalks. Service
stations and small shopping centers are in some areas.

The soils in this complex have medium potential for
urban uses. The native oak trees and rolling topography
are attractive to developers and homeowners. The depth
to rock, stones on the surface, and acidity are the major
limitations. Erosion is a hazard. Because erosion and
these limitations are difficult to overcome, good planning
and design of structures is essential. Lawns need addi-
tional topsoil and require frequent watering. Slopes need
protection from erosion during construction and develop-
ment of lawns.

This complex is not assigned to a capability subclass
or range site.

7—Aubrey solls, 3 to 8 percent slopes, severely
eroded. These moderately deep, gently sloping to slop-
ing soils are on side slopes of ridges. Areas are oblong
and range from 10 to 50 acres. These soils have gullies
that are about 40 to 120 feet apart, 1 to 4 feet deep, and
6 to 30 feet wide. The texture of the surface layer is
variable. In some areas the surface layer is a mixture of
the original surface layer and the upper part of the sub-
soil. The extent of these soils in mapped areas is not
uniform, and the pattern in which the soils occur is not
regular.

Typically, the surface layer of an Aubrey soil is brown,
medium acid fine sandy loam about 3 inches thick.
Below this to a depth of 23 inches is clay. From 3 to 8
inches the clay is reddish brown and medium acid, and
from 8 to 23 inches it is reddish brown and strongly acid
and has mottles of brownish yellow and gray. Between
depths of 23 and 38 inches is yellowish brown and gray,
slightly acid shaly clay.

SOIL SURVEY

These soils are well drained. Runoff is rapid, and per-
meability is slow. Available water capacity is low. The
hazard of erosion is severe.

Included with these soils in mapping are areas of
eroded Birome, Gasil, and Konsil soils. The included
soils make up less than 30 percent of any area.

Areas of these Aubrey soils are used for pasture. The
potential is low for this use. Sparse stands of common
bermudagrass, threeawn, and silver bluestem are the
main grasses. A good cover of grass is needed to pro-
tect these soils from erosion. The potential is low for
range. Controlled grazing and maintenance of a good
cover of grass are needed to help control erosion. The
potential is low for cuitivated crops. In cropland, the
shaping and smoothing of gullies is required, and ter-
races and diversions are needed to protect the soils
from erosion. The potential is medium for wildlife habitat.

These soils have medium potential for most urban
uses. The erosion, corrosivity, moderate shrink-swell po-
tential, and low strength are the main limitations. Areas
need shaping and smoothing and require protection from
erosion during construction. The potential for septic tank
filter fields is low because of the slow permeability. The
potential for recreation uses is medium. Shaping and
smoothing of the gullies is needed before the installation
of recreation facilities.

These soils are in capability subclass Vie and Tight
Sandy Loam range site.

8—Austin silty clay, 1 to 3 percent slopes. This
moderately deep, gently sloping, clayey soil is on up-
lands. Areas are oval or long and narrow and range from
10 to about 100 acres.

Typically, the surface layer is dark grayish brown, mod-
erately alkaline silty clay about 17 inches thick. Below
this to a depth of 38 inches is moderately alkaline silty
clay. To a depth of 27 inches the silty clay is grayish
brown, and from 27 to 38 inches it is brown. Below a
depth of 38 inches is white, platy chalk. The chalk be-
comes massive at a depth of about 42 inches.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow, and available water capacity is
low. The hazard of erosion is slight.

included with this soil in mapping are small areas of
Stephen, Whitewright, Howe, and Fairlie soils. The in-
cluded soils make up less than 15 percent of any area.

Areas of this Austin soil are dominantly used for culti-
vated crops. The potential is high for this use. Leaving
crop residue on the surface of this soil helps to control
erosion, reduce soil temperature, and conserve moisture.
The potential is high for pasture and range. Improved
bermudagrasses are well suited to this soil. Proper
stocking and controlled grazing are needed in manage-
ment of range. The potential is medium for wildlife habi-
tat.

This soil has medium potential for most urban devel-
opment. The shrink-swell potential, low strength, corrosi-
vity to uncoated steel, and moderate depth of the soil
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affect urban development. The potential is low for septic
tank filter fields. The slow permeability and depth to rock
are the main limitations. Increasing the area of the ab-
sorption field helps to overcome these limitations. The
potential is medium for recreation uses. The clayey sur-
face layer is the major limitation.

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

9—Austin silty clay, 3 to 5 percent slopes. This
moderately deep, gently sloping, clayey soil is on up-
lands. Areas are oblong and range from 10 to 70 acres.

Typically, the surface layer is dark grayish brown, mod-
erately alkaline silty clay about 11 inches thick. Below
this to a depth of 22 inches is grayish brown, moderately
alkaline silty clay. To a depth of 15 inches the silty clay
is grayish brown, and from 15 to 22 inches it is light
brownish gray. Between depths of 22 and 30 inches is
light gray, moderately alkaline silty clay loam, and below
a depth of 30 inches is white, platy chalk. The chalk
becomes massive at a depth of about 36 inches.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow, and available water capacity is
low. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Stephen, Howe, and Whitewright soils. The included soils
make up less than 15 percent of any area.

Areas of this Austin soil are used mainly for improved
pasture and for cultivated crops. The potential is high for
these uses. Improved bermudagrasses are well suited to
this soil. Leaving crop residue on the surface of this soil
helps to control runoff and erosion. The potential is high
for range. Proper stocking and controlled grazing help to
maintain a good grass cover and reduce erosion. The
potential is medium for wildlife habitat.

This soil has medium potential for most urban uses.
The depth of the soil, low strength, corrosivity to uncoat-
ed steel, and shrink-swell potential are the main limita-
tions. The potential is low for septic tank filter fields. The
slow permeability and depth to rock are the main limita-
tions. The potential is medium for recreation uses. The
clayey surface layer is the major limitation.

This soil is in capability subclass Ve and Clay Loam
range site.

10—Austin-Urban land complex, 1 to 5 percent
slopes. This complex consists of gently sloping soils on
ridges. Areas are oval and range from 80 to 200 acres.

This complex is made up of about 55 percent Austin
soils, 30 percent Urban land, and 15 percent soils of
minor extent. Areas of these soils and Urban land are so
intricately mixed that to separate them at the scale used
in mapping was not practical.

Typically, the Austin soil has a surface layer of dark
grayish brown, moderately alkaline silty clay about 11
inches thick. Below this to a depth of 22 inches is gray-
ish brown, moderately alkaline silty clay. From 11 to 15
inches the silty clay is gray, and from 15 to 22 inches it
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is light brownish gray. Between depths of 22 to 30
inches is light gray, moderately alkaline silty clay loam.
Below a depth of 30 inches is white, platy chalk. The
chalk becomes massive at a depth of about 35 inches.

The Austin soil is well drained. Runoff is medium.
Permeability is moderately slow, and available water ca-
pacity is low. The hazard of erosion is moderate.

Urban land consists mainly of single-unit dwellings and
the adjoining streets, driveways, and sidewalks. Service
stations and small shopping centers are in some areas.

Included with the Austin soils and Urban land in map-
ping are small areas of Howe and Whitewright soils.

Areas of this complex are dominantly used for urban
development. The potential is medium for this use. The
shrink-swell potential, soil depth, and high corrosivity to
steel are the major limitations. The potential is medium
for recreation development. The clayey surface layer is
the major limitation.

This complex is not assigned to a capability subclass
or a range site.

11—Bastrop loam, 0 to 1 percent slopes. This deep,
nearly level, loamy soil is on high terraces above the
flood plains of major streams. Areas are oval and range
from 15 to 100 acres.

Typically, the surface layer is yellowish brown, slightly
acid loam about 5 inches thick. Below this to a depth of
11 inches is brown, slightly acid loam. From 11 to 24
inches is reddish brown, slightly acid sandy clay loam,
and from 24 to 36 inches is yellowish red, medium acid
sandy clay loam. Between the depths of 36 and 62
inches is reddish yellow, medium acid sandy clay loam.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Oklared and Okay soils on the slightly lower parts of
terraces. The included soils make up less than 20 per-
cent of any area.

Areas of this Bastrop soil are used mainly for cultivat-
ed crops and for pasture. The potential is high for these
uses. Improved bermudagrasses are suitable for im-
proved pasture. The potential is medium for range.
Proper stocking, controlled grazing, and control of brush
are needed in management of range. The potential is
high for wildlife habitat.

This soil has high potential for urban development and
for recreation development.

This soil is in capability class | and Sandy Loam range
site.

12—Bastrop loam, 1 to 3 percent slopes. This deep,
gently sloping, loamy soil is on high terraces above flood
plains. Areas are oblong and range from 15 to 150
acres.

Typically, the surface layer is reddish brown, neutral
loam about 6 inches thick. Below this to a depth of 18
inches is reddish brown, slightly acid clay loam. From 18
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to 62 inches is red sandy clay loam that is medium acid
in the upper part and slightly acid in the lower part.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Konsil soils on slightly higher parts of the landscape
above terraces and Oklared soils on slightly lower parts
of terraces. The included soils make up less than 20
percent of any area.

Areas of this Bastrop soil are used mainly for pasture.
The potential is high for this use. Common and coastal
bermudagrasses are well suited to improved pasture.
The potential is high for row crops and small grain.
Leaving crop residue on the surface of this soil helps to
control erosion. The potential is medium for range.
Proper stocking, controlled grazing, and control of brush
are needed in management of range. The potential is
high for wildlife habitat.

This soil has high potential for urban development and
for recreation development.

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

13—Bolar clay loam, 1 to 5 percent slopes. This
moderately deep, gently sloping, loamy soil is on up-
lands. Areas are oval and range from 8 to 60 acres.

Typically, the surface layer of this calcareous, moder-
ately alkaline soil is brown clay loam about 10 inches
thick. Below this to a depth of 22 inches is pale brown
clay loam. From 22 to 33 inches is very pale brown clay
loam that has common soft masses of calcium carbon-
ate, and from 33 to 37 inches is light gray shaly clay that
has many yellow mottles and common soft masses and
concretions of calcium carbonate. Hard, fractured, lime-
stone is below a depth of 37 inches.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and available water capacity is low. The
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Aledo and Purves soils on low benches and ridges and
Sanger soils on the lower parts of slopes and in valley fill
areas. The included soils make up less than 20 percent
of any area.

Areas of this Bolar soil are used mainly for range, and
the potential is high for this use. The potential is low for
row crops; however, the yield of small grain on this soil
is medium. Terraces and waterways are needed to help
protect this soil from erosion. The potential is medium for
pasture and for wildlife habitat. Improved bermuda-
grasses are well suited to this soil.

This soil has medium potential for most urban uses.
The depth to rock, low strength, shrink-swell potential,
and corrosivity to uncoated steel are the main limitations.
The bedrock limits grading and leveling and restricts
downward movement of water. The potential is low for
septic tank filter fields because of the depth to rock. The
potential is medium for recreation uses. The depth to
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SOIL SURVEY

rock and clayey texture of the surface layer are the main
limitations.

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

14—Bolar clay loam, 5 to 8 percent slopes. This
moderately deep, sloping, loamy soil is on uplands.
Areas are long and narrow and range from 10 to 70
acres.

Typically, the surface layer of this calcareous, moder-
ately alkaline soil is grayish brown clay loam about 10
inches thick. Below this to a depth of 18 inches is light
brownish gray clay loam, and from 18 to 30 inches is
light yellowish brown clay loam that has light brownish
gray and yellowish brown mottles. Hard fractured lime-
stone is below a depth of 30 inches.

This soil is well drained. Runoff is rapid. Permeability is
moderate, and available water capacity is low. The
hazard of erosion is severe.

Included with this soil in mapping are small areas of
Aledo and Purves soils on low benches and ridges and
areas of soils that have a surface layer thinner than that
of the Bolar soils. The included soils make up less than
25 percent of any area.

Areas of this Bolar soil are used for range, and the
potential is high for this use. Proper stocking and con-
trolled grazing help to obtain good yields. The potential
is low for cultivated crops. Terraces and waterways are
needed to help protect the soil from erosion. The poten-
tial is medium for pasture and for wildlife habitat. Im-
proved bermudagrasses are well suited to this soil.

This soil has medium potential for most urban uses.
The depth to rock, low strength, shrink-swell potential,
and corrosivity to uncoated steel are the main limitations.
The bedrock limits grading and leveling and restricts
downward movement of water. The potential is low for
septic tank filter fields because of the depth to rock. The
potential is medium for most recreation uses. The clayey
surface layer and depth to rock are the main limitations.

This soil is in capability subclass Ve and Clay Loam
range site.

15—Bolar-Aledo complex, 3 to 12 percent slopes.
These gently sloping to strongly sloping soils are on
upland ridges and on side slopes along drains. The side
slopes are stratified with limestone every 5 to 20 feet at
places where there are changes in elevation. Because of
this stratification, side slopes have a benched or ter-
raced appearance. Areas are long and narrow and range
from 30 to 150 acres.

This complex is made up of about 52 percent Bolar
soils and soils that are similar to the Bolar soils, 28
percent Aledo soils, and 20 percent soils of minor
extent. These soils are so intricately mixed that to sepa-
rate them at the scale used in mapping was not practical.

The Bolar soils are in areas between the stratified
limestone. They have plane to slightly convex slopes.
Typically, the surface layer of these calcareous, moder-
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ately alkaline soils is grayish brown clay loam about 9
inches thick. Below this to a depth of 18 inches is light
brownish gray clay loam. Between depths of 18 and 26
inches is very pale brown gravelly clay loam. Below a
depth of 26 inches is hard fractured limestone.

The Bolar soils are well drained. Surface runoff is
rapid, and permeability is moderate. Available water ca-
pacity is low. The hazard of erosion is severe if this soil
is not protected.

The Aledo soils are on ridgetops and in areas near the
bands of limestone. They have convex slopes. Typically,
the surface layer is dark grayish brown, moderately alka-
line very gravelly clay loam. Hard, slightly fractured lime-
stone is at a depth of about 8 inches. In addition to
gravel fragments, the surface layer contains a few frag-
ments of limestone 3 to 10 inches wide.

The Aledo soils are well drained. Surface runoff is
rapid. Permeability is moderate, and available water ca-
pacity is very low. The hazard of erosion is severe if this
soil is not protected.

included with these soils in mapping are a few small
areas of Sanger and Purves soils on the lower parts of
the slopes.

Areas of these Bolar and Aledo soils are used for
range and for wildlife habitat. The production of native
grasses is medium, and the forage is high in quality.
Proper stocking and controlled grazing are needed in
management of range. The potential is medium for wild-
life habitat. These soils are not suited to cultivated crops.
The potential is low for improved pasture. Shallow depth
and surface stones are limitations for these uses.

These soils have low potential for urban development.
Shallow depth to rock is a limitation that is difficult to
overcome. The potential is low for recreation develop-
ment because of slope and rock outcrops.

The soils in this complex are in capability subclass VIs.
The Bolar soils are in Clay Loam range site, and the
Aledo soils are in Shallow range site.

16—Bunyan and Whitesboro soils, frequently
flooded. These nearly level soils are on narrow flood
plains of small streams. Slope is O to 1 percent. Areas
are iong and narrow and range from 50 to 600 acres.
These soils are flooded one to three times per year for
brief periods during spring and fall.

This unit is made up of about 66 percent Bunyan soils
and soils that are similar to Bunyan soils, 30 percent
Whitesboro soils, and 4 percent soils of minor extent.
The extent of these soils in mapped areas is not uniform,
and the pattern in which the soils occur is not regular.

Typically, the Bunyan soil has a surface layer of light
yellowish brown, neutral fine sandy loam about 22 inches
thick. Below this to a depth of 48 inches is slightly acid
clay loam. To a depth of 30 inches the clay loam is
yellowish brown, and from 30 to 48 inches it is dark
yellowish brown and has a few light brown mottles. Be-
tween depths of 48 and 65 inches is yellowish brown,
neutral loam.
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The Bunyan soil is well drained. Runoff is slow. Per-
meability is moderate, and available water capacity is
high. The hazard of erosion is slight.

Typically, the Whitesboro soil has a surface layer of
dark grayish brown, neutral ioam about 19 inches thick.
Below this to a depth of 27 inches is dark grayish brown,
slightly acid sandy clay loam that has gray and reddish
brown mottles. From 27 to 39 inches is brown, slightly
acid clay loam that has reddish brown and gray mottles.
Between depths of 39 and 72 inches is mottied gray and
reddish yellow, moderately alkaline sandy clay loam.

This Whitesboro soil is moderately well drained. Runoff
is slow. Permeability is moderate, and available water
capacity is high. The hazard of erosion is slight.

Included with these soils in mapping are small areas of
soils that have a coarser texture than the Bunyan and
Whitesboro soils. The included soils make up less than
20 percent of any area.

Areas of these soils are used for pasture, and the
potential is high for this use. improved bermudagrasses
are suited to these soils. These soils are not suited to
cultivated crops. The potential is high for range and for
wildlife habitat. Deferred grazing and control of brush are
needed in management of range.

These soils have low potential for urban uses and for
recreation uses. The flooding and wetness are the main
limitations.

These soils are in capability subclass Vw and Loamy
Bottomland range site.

17—Callisburg fine sandy loam, 1 to 3 percent
slopes. This deep, loamy, gently sloping soil is on foot
slopes and in valley fill areas on uplands. Areas are
oblong and range from 7 to about 130 acres.

Typically, the surface layer is brown, slightly acid fine
sandy loam about 6 inches thick. Below this to a depth
of 16 inches is strong brown, medium acid sandy clay
loam. From 16 to 24 inches is brownish yellow, medium
acid sandy clay that has a few reddish brown mottles;
from 24 to 47 inches is yellowish brown, very strongly
acid sandy clay that has light gray and red mottles; and
between depths of 47 and 60 inches is yellowish brown,
medium acid sandy clay that has light brownish gray and
red mottles.

This soil is well drained. Runoff is slow. Permeability is
moderately slow, and available water capacity is high.
The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Gasil and Konsil soils on low ridges. The included soils
make up less than 20 percent of any area.

Areas of this soil are used mainly for pasture and for
range. The potential is medium for these uses. Pasture is
mainly improved bermudagrasses. Proper stocking, con-
trolled grazing, and control of brush are needed in man-
agement of range. The potential is medium for cultivated
crops. Returning crop residue to the surface of this soil
helps to reduce erosion and maintain the content of
organic matter. Terraces and farming on the contour
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help to control erosion on cropland. The potential is high
for wildlife habitat.

This soil has medium potential for urban uses. The low
strength is the main limitation. This can be overcome by
good design and proper installation of structures. The
potential is high for most recreation uses.

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

18—Callisburg fine sandy loam, 2 to 5 percent
slopes, eroded. This deep, loamy, gently sloping soil is
on low ridges. Areas are oblong and range from 10 to
about 160 acres. This soil has a series of rills and U-
shaped gullies that are 60 to 160 feet apart, 6 to 14
inches deep, and 3 to 20 feet wide. The rills and gullies
have sloping sides and are easily crossed by farm ma-
chinery.

Typically, the surface layer is pale brown, neutral fine
sandy loam about 5 inches thick. Below this to a depth
of 16 inches is brown, slightly acid sandy clay. From 16
to 27 inches is yellowish brown, medium acid sandy clay
that has red and reddish brown mottles, and from 27 to
50 inches is brownish yellow, medium acid sandy clay
that has red and light gray mottles. Between depths of
50 and 62 inches is brownish yellow, neutral sandy clay
that has strong brown mottles.

This soil is well drained. Surface runoff is medium.
Permeability is moderately slow, and available water ca-
pacity is high. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Gasil and Konsil soils on the higher parts of the land-
scape and small areas of Crosstell soils on the lower
parts. The included soils make up less than 20 percent
of any area.

Areas of this soil are used for pasture and for range.
The potential is medium for these uses. Proper stocking,
deferred grazing, and control of brush are needed in
management of range. The potential is medium for culti-
vated crops. Terraces and farming on the contour are
needed to help control erosion on cropland. The poten-
tial for wildlife habitat is high.

This soil has medium potential for most urban uses.
The low strength is the main limitation, and this can be
overcome by good design of structures. The potential for
most recreation development is high.

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

19—Callisburg flne sandy loam, 5 to 8 percent
slopes. This deep, sloping, loamy soil is on low ridges.
Areas are mainly oval and range from 10 to 160 acres.

Typically, the surface layer is brown, medium acid fine
sandy loam about 6 inches thick. Below this to a depth
of 14 inches is brown, medium acid sandy clay loam.
Between depths of 14 and 70 inches is medium acid
sandy clay. From 14 to 30 inches the clay is brownish
yellow and has red mottles, from 30 to 44 inches it is
reddish yellow and has red mottles, and from 44 to 70
inches it is reddish yellow and has red and gray mottles.

SOIL SURVEY

This soil is well drained. Surface runoff is medium.
Permeability is moderately slow, and available water ca-
pacity is high. The hazard of erosion is severe.

Included with this soil in mapping are small areas of
Gasil and Konsil soils. The included soils make up about
15 percent of most areas.

Areas of this soil are used for pasture and for range.
The potential is medium for these uses. Improved ber-
mudagrasses are suited to this soil. Maintaining a good
stand of grass is necessary to control erosion. Proper
stocking and controlled grazing help to maintain a good
cover of grass. The potential is low for cultivated crops.
Terraces are needed to help control erosion. The poten-
tial is high for wildlife habitat.

This soil has medium potential for urban uses. The low
strength is a major limitation, and erosion is a hazard.
Diversions, terraces, or other measures are needed to
help protect this soil from erosion during construction.
The potential is medium for recreation uses. Slope is the
main limitation.

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

20-Callisburg soils, 3 to 8 percent slopes, severe-
ly eroded. These deep, gently sloping to sloping, loamy
soils are on severely eroded ridges and side slopes
along streams. Areas are irregular in shape and range
from 10 to 60 acres. These soils have a series of guilies
that are 30 to 120 feet apart, 1 to 5 feet deep, and 6 to
35 feet wide. Most of the gullies can not be crossed by
farm machinery.

Typically, the surface layer of a Callisburg soil is
brown, neutral fine sandy loam about 3 inches thick.
Below this to a depth of 12 inches is light yellowish
brown, medium acid sandy clay that has reddish yellow
mottles, and from 12 to 30 inches is brownish yellow,
strongly acid sandy clay that has reddish yellow mottles.
Between depths of 30 and 52 inches is light yellowish
brown, strongly acid clay that has reddish yellow and
light gray mottles.

These soils are well drained. Surface runoff is rapid.
Permeability is moderately slow, and available water ca-
pacity is high. The hazard of erosion is severe.

Included with these soils in mapping are eroded areas
of Aubrey, Gasil, and Konsil soils that are mainly on the
higher parts of the landscape or the upper parts of
slopes. The included soils make up less than 35 percent
of any area.

Areas of these soils are used for native pasture.
Sparse stands of common bermudagrass, threeawn, and
silver bluestem are the main grasses. The potential is
medium for range. Controlled grazing and control of
brush are needed in management of range. The potential
is low for pasture; however, the production of common
and improved bermudagrasses is moderate in some
areas. Maintaining a good vigorous stand of grasses is
vital to control erosion. These soils are not suitable for
cultivated crops. The potential is high for wildlife habitat.
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These soils have low potential for most urban uses.
The low strength is a major limitation, and erosion is a
hazard. Terraces, diversions, or other measures are
needed during construction to help protect these soils
from erosion. The potential is low for recreation uses.
Shaping and smoothing of the surface is required before
the installation of recreation areas.

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

21—Crockett loam, 0 to 1 percent slopes. This
deep, nearly level, loamy soil is on smooth uplands and
in valley fill areas. Areas are oval and range from 6 to
100 acres.

Typically, the surface layer is dark grayish brown,
slightly acid loam about 9 inches thick. Below this to a
depth of 40 inches is medium acid and slightly acid clay.
From 9 to 16 inches the clay is mottled dark grayish
brown and reddish brown; between 16 and 28 inches it
is pale brown and has brownish yellow mottles; and from
28 to 40 inches it is grayish brown. Between depths of
40 and 53 inches is dark grayish brown, neutral clay, and
below this to a depth of 60 inches is dark grayish brown,
mildly alkaline shaly clay.

This soil is moderately well drained. Runoff is slow.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Normangee soils on slightly higher parts of the land-
scape and Wilson and Mabank soils on slightly lower
parts. The included soils make up less than 25 percent
of any area.

Areas of this soil are used for cultivated crops and for
pasture. Small grain is the main crop. Common and
improved bermudagrasses are the major pasture
grasses. Mesquite trees invade abandoned fields and
poorly managed areas. The potential is high for pasture
and is medium for cultivated crops. Returning crop resi-
due to the surface of this soil helps to improve tilth and
conserve moisture. The potential is medium for range
and for wildlife habitat. Proper stocking, control of brush,
and controlled grazing are the main needs in manage-
ment of range.

This soil has medium potential for most urban uses.
The corrosivity to uncoated steel, shrink-swell potential,
and low strength are the main limitations. These can be
overcome by proper design and careful installation of
structures. The potential for septic tank filter fields is low
because of the very slow permeability. The potential is
medium for recreation development. The very slow per-
meability is the main limitation. Adequate drainage needs
to be provided for recreation sites.

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

22—Crockett loam, 1 to 3 percent slopes. This
deep, gently sloping, loamy soil is on smooth uplands
and in valley fill areas. Areas are oblong or irregular in
shape. They range from about 10 to 90 acres.
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Typically, the surface layer is slightly acid, brown loam
about 6 inches thick. Below this to a depth of 14 inches
is light yellowish brown, medium acid clay that has light
reddish brown mottles. From 14 to 29 inches is light
brownish gray, neutral clay that has yellowish red mot-
tles, and from 29 to 40 inches is light brownish gray,
moderately alkaline clay that has brownish yellow mot-
tles and a few calcium carbonate concretions. Between
depths of 40 and 52 inches is light gray, moderately
alkaline clay that has yellow mottles, and below this to a
depth of 80 inches is brownish yellow and gray, moder-
ately alkaline shaly clay.

This soil is moderately well drained. Runoff is slow.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Callisburg, Normangee, and Mabank soils. The included
soils make up less than 25 percent of any area.

Areas of this soil are used mainly for pasture. The
potential is high for this use. Common and improved
bermudagrasses are the major pasture grasses. The po-
tential is medium for cultivated crops. Returning crop
residue to the surface of this soil helps conserve mois-
ture and reduce erosion. Cover crops are beneficial on
this soil. Farming on the contour and terracing are
needed to help reduce erosion. The potential is medium
for range and for wildlife habitat. Proper stocking and
controlled grazing are needed in management of range.

This soil has medium potential for urban development.
The high shrink-swell potential, corrosivity to uncoated
steel, and low strength are the main limitations. Proper
design and installation of structures is needed. The po-
tential is low for septic tank filter fields because move-
ment of water in the clayey subsoil is very slow. The
potential is medium for recreation uses. The very slow
permeability is a major limitation. This limitation can be
overcome by installing drainage and by paving areas.

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

23—Crockett loam, 2 to 5 percent slopes, eroded.
This deep, gently sloping, loamy soil is on convex ridges
and side slopes on uplands. Areas are irregular in shape
and range from 10 to 150 acres. Most areas of this soil
have shallow gullies that are 20 to 120 feet apart. Many
of the gullies are partially healed and covered with grass.
In many areas the surface layer is not eroded between
the gullies, but in some areas it has been removed or
partly removed by sheet erosion.

Typically, the surface layer is dark grayish brown,
medium acid loam about 4 inches thick. Below this to a
depth of 11 inches is mottled reddish brown and dark
grayish brown, slightly acid clay. From 11 to 23 inches is
light olive brown, slightly acid clay that has light yellowish
brown mottles, and from 23 to 44 inches is light olive
brown clay that is neutral in the upper part and mildly
alkaline in the lower part. Between depths of 44 and 52
inches is light olive brown, moderately alkaline clay that
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has yellowish brown mottles, and below this to a depth
of 65 inches is mottled yellowish brown, light brownish
gray, and light olive brown, moderately alkaline clay.

This soil is moderately well drained. Runoff is medium.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is severe.

Included with this soil in mapping are small areas of
Crosstell soils on the same positions in the landscape as
the Crockett soil and small areas of Callisburg soils on
higher positions. The included soils make up less than
20 percent of any area.

Areas of this soil are used mainly for pasture. The
potential is medium for this use. Common and improved
bermudagrasses are the main pasture grasses. Proper
fertilization and keeping a good cover of grass on the
soil help to improve pasture. The potential is medium for
cultivated crops. Terraces are needed to help control
runoff and reduce erosion. Returning crop residue to the
surface of this soil helps to control erosion and conserve
moisture. The potential is medium for range and for
wildlife habitat. Control of the invading mesquite trees
and controlled grazing are needed in management of
range.

This soil has medium potential for most urban uses.
Erosion is a hazard, and the shrink-swell potential and
low strength are limitations. These can be overcome by
good design and careful installation of structures. The
potential is low for septic tank filter fields because of the
very slow permeability. The potential is medium for recre-
ation uses. The very slow permeability is the main limita-
tion. Adequate drainage needs to be provided for recrea-
tion uses.

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

24—Crockett-Urban land complex, 0 to 3 percent
slopes. These nearly level and gently sloping soils are in
valley fill areas and in low parts of the landscape. Areas
are oval and average about 70 acres.

This complex is made up of about 45 to 70 percent
Crockett soils, 20 to 40 percent Urban land, and 25
percent or less soils of minor extent. Areas of the soils
and Urban land are so intricately mixed that to separate
them at the scale used in mapping was not practical.

Typically, the surface layer of a Crockett soil is dark
grayish brown, medium acid loam about 4 inches thick.
Below this, the soil is clay to a depth of 65 inches; to a
depth of 11 inches, it is mottled reddish brown and dark
grayish brown and is slightly acid; from 11 to 23 inches it
is light olive brown and slightly acid and has mottles of
light yellowish brown; and from 23 to 44 inches it is light
olive brown and is slightly acid in the upper part and
mildly akaline in the lower part. Between depths of 44
and 52 inches the clay is light olive brown and moder-
ately alkaline and has mottles of yellowish brown, and
from 52 to 65 inches it is yellowish brown, light brownish
gray, and light olive brown and is moderately alkaline.

The Crockett soils are moderately well drained. Perme-
ability is very slow, and available water capacity is high.

SOIL SURVEY

These soils receive runoff from soils in higher positions
on the landscape. Because of the very slow permeability,
irrigation water needs to be applied at a slow rate. The
dense clayey subsoil should be considered when select-
ing plants to be grown in this soil.

Urban land consists mainly of homesites and the ad-
joining streets, sidewalks, driveways, and patios. There
are some commercial buildings, schools, and churches.
Some areas have been filled with loamy material.

Included with these soils in mapping are the Callis-
burg, Mabank, and Normangee soils.

The soils in this Crockett-Urban land complex have
medium potential for urban development. The high
shrink-swell potential, low strength, corrosivity to uncoat-
ed steel, and very slow permeability are the main limita-
tions. Proper design and installation of structures is es-
sential.

This complex is not assigned to a capability subclass
or range site.

25—Crosstell fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping, loamy soil is on broad
ridges on uplands. Areas are oval and range from 10 to
200 acres.

Typically, the surface layer is dark yellowish brown,
slightly acid fine sandy loam about 8 inches thick. Below
this to a depth of 36 inches is slightly acid clay. From 8
to 21 inches the clay is reddish brown and has yellowish
red mottles, and from 21 to 36 inches it is red and has
brownish yellow mottles. Between depths of 36 and 54
inches is mottled brownish yellow, dark yellowish brown,
and grayish brown, yellowish brown, and light brownish
gray shaly clay.

This soil is moderately well drained. Runoff is rapid.
Permeability is very slow, and available water capacity is
medium. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Callisburg and Aubrey soils. The included soils make up
less than 20 percent of any area.

Most areas of these soils are used for cultivated crops
and for pasture. The potential is medium for these uses.
Returning crop residue to the surface of this soil helps to
control erosion and conserve moisture. Improved bermu-
dagrasses are fairly well suited to this soil. The potential
is low for range. Controlled grazing and control of brush
are needed in management of range. The potential is
medium for wildlife habitat.

This soil has medium potential for most urban uses.
The shrink-swell potential, corrosivity to uncoated steel,
and low strength are the major limitations. Good design
and careful installation of structures is needed to over-
come these limitations. The potential is low for septic
tank filter fields because of the very slow permeability.
The potential is medium for most recreation uses. Very
slow permeability is the major limitation.

This soil is in capability subclass llle and Tight Sandy
Loam range site.
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26—Crosstell fine sandy loam, 2 to 5 percent
slopes, eroded. This deep, gently sloping, loamy soil is
on convex ridges. Areas are oval or are irregular in
shape. They range from 10 to 350 acres. This soil has
shallow gullies and rills that are 20 to 200 feet apart and
are crossable by farm machinery. The clayey lower part
of this soil has been exposed in the rills and gullies, and
part of the surface layer in areas between the rills and
gullies has been removed by sheet erosion.

Typically, the surface layer is pale brown, neutral fine
sandy loam about 3 inches thick. Below this to a depth
of 22 inches is very strongly acid clay. From 3 to 11
inches the clay is red and has reddish yellow and yellow-
ish red mottles, and from 11 to 22 inches it is reddish
yellow and has red mottles. Between depths of 22 and
43 inches is mottled brownish yellow, red, and light gray,
strongly acid clay. Below this to a depth of 60 inches is
mottied yellowish brown, light gray, and reddish brown,
mildly alkaline shaly clay.

This soil is moderately well drained. Runoff is medium.
Permeability is very slow, and available water capacity is
medium. The hazard of erosion is severe.

Included with this soil in mapping are small areas of
Callisburg and Aubrey soils. The included soils make up
less than 25 percent of any area.

Most areas of these soils are used for pasture and for
cultivated crops. The potential is low for cultivated crops.
Terraces help to control runoff and reduce erosion. Re-
turning crop residue to the surface of this soil helps to
control erosion and conserve moisture. The potential is
medium for pasture. Improved bermudagrasses are fairly
well suited to this soil. The potential is low for range.
Controlled grazing and control of brush are needed in
management of range. The potential is medium for wild-
life habitat.

This soil has medium potential for most urban uses.
Erosion is a hazard, and the shrink-swell potential and
low strength are major limitations. These limitations can
be overcome by good design and careful installation of
structures. The potential is low for septic tank filter fields
because of the very slow permeability. The potential is
medium for most recreation uses. The very slow perme-
ability is the major limitation.

This soil is in capability subclass Ve and Tight Sandy
Loam range site.

27—Crosstell-Urban land complex, 1 to 5 percent
slopes. This complex consists of gently sloping soils on
uplands. Areas are oblong or oval and range from 15 to
60 acres.

This complex is made up of about 45 to 65 percent
Crosstell soils, 30 to 50 percent Urban land, and less
than 25 percent soils of minor extent. Areas of these
soils and Urban land are so intricately mixed that to
separate them at the scale used in mapping was not
practical.

Typically, the Crosstell soil has a surface layer of pale
brown, neutral fine sandy loam about 3 inches thick.
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Below this to a depth of 22 inches is very strongly acid
clay. From 3 to 11 inches the clay is red and has reddish
yellow and yellowish red mottles, and from 11 to 22
inches it is reddish yellow and has red mottles. Between
depths of 22 and 43 inches is mottled brownish yellow,
red, and light gray, strongly acid clay, and below that to
a depth of 60 inches is mottled yellowish brown, light
gray, and reddish brown, mildly alkaline shaly clay.

The Crosstell soils are moderately well drained. Runoff
is medium. Permeability is very slow, and available water
capacity is medium. The hazard of erosion is severe.

Urban land consists mainly of single unit dwellings and
the adjoining streets, sidewalks, driveways, and patios.
Included in areas are commercial buildings, schools, and
churches.

Included with these Crosstell soils and Urban land in
mapping are small areas of Aubrey and Callisburg soils.

The soils in this complex have medium potential for
urban development. The high shrink-swell potential, low
strength, and very slow permeability are main limitations.
To overcome these limitations, proper design and instal-
lation of structures is essential.

This complex is not assigned to a capability subclass
or a range site.

28—Eddy gravelly clay loam, 5 to 12 percent
slopes. This very shallow to shallow, sloping to strongly
sloping, loamy soil is on side slopes of ridges. Areas are
long and narrow to oval and range from 10 to 50 acres.

Typically, the surface layer is light brownish gray, mod-
erately alkaline gravelly clay loam about 5 inches thick.
Below this to a depth of 13 inches is light brownish gray,
moderately alkaline very gravelly clay loam that has
about 65 percent platy chalk fragments. Below a depth
of 13 inches is platy, white chalk. The chalk is massive
at a depth of about 16 inches.

This soil is well drained. Surface runoff is rapid. Per-
meability is moderately slow, and available water capac-
ity is very low. The hazard of erosion is severe.

Included with this soil in mapping are small areas of
Whitewright soils. The included soils make up less than
15 percent of any area.

Most areas of this soil are used for range. The poten-
tial is low for this use. Stunted oak trees are in most
areas. Proper grazing and control of brush are needed in
management of range. The potential is low for pasture.
King Ranch bluestem is fairly well suited to this soil.
Proper fertilization and controlled grazing are needed in
management of pasture. This soil is not suitable for culti-
vated crops. The potential is low for wildlife habitat.

This soil has medium potential for urban uses. The
shallow depth to rock is a limitation, but the rock is soft
and rippable and makes a good footing for foundations.
The potential is low for septic tank filter fields because
of the shallow depth to rock. The potential is medium for
recreation uses. The shallow depth to rock and small
stones on the surface are limitations.

This soil is in capability subclass Vie and Chalky Ridge
range site.
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29—Eilbon clay, occasionally flooded. This deep,
nearly level, clayey soil is on flood plains of major
streams. Areas are long and narrow and range from 20
to several hundred acres. This soil is subject to flooding
for short periods about once every 3 to 5 years.

Typically, the surface layer of this moderately alkaline
soil is dark grayish brown clay about 12 inches thick.
Below this to a depth of 23 inches is grayish brown clay.
Between depths of 23 and 43 inches is light brownish
gray clay, and below this to a depth of 65 inches is gray
clay.

This soil is moderately well drained. Runoff is slow.
Permeability is moderately slow, and available water ca-
pacity is high. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Trinity and Whitesboro soils on slightly lower parts of the
landscape. Also included are small areas of Elbon soils
on narrow flood plains that are flooded one or more
times in a period of 2 years. The included soils make up
less than 25 percent of any area.

Areas of this soil are used mainly for cultivated crops
and pasture. Some small uncleared areas that are sub-
ject to frequent flooding are used for wildlife habitat. Elm
and pecan are the main trees in the uncleared areas.
The potential is high for cultivated crops. Returning crop
residue to the surface of this soil helps to maintain tilth.

SOIL SURVEY

The use of cover crops and grasses and legumes in the
cropping system is beneficial. The potential is high for
pasture and for range. Good yields of bermudagrasses
are common on this soil. Proper stocking and deferred
grazing are needed in management of range. The poten-
tial is medium for wildlife habitat.

This soil has low potential for most urban uses. Flood-
ing is a hazard, and the shrink-swell potential and low
strength are the main limitations. The brief occasional
floods are damaging to urban structures, septic tank filter
fields, and sewage lagoons. This hazard is difficult to
overcome. The potential is low for recreation develop-
ment. The flooding is a hazard for camp areas. The
clayey texture is the main limitation for picnic areas and
playgrounds, but can be overcome by using loamy fill
and maintaining a good grass cover.

This soil is in capability subclass lliw and Clayey Bot-
tomland range site.

30—Elbon soils, frequently flooded. These deep,
nearly level soils are on flood plains of major streams.
Areas are oblong and range from 20 to about 2,000
acres. In most years, these soils are subject to flooding
one or more times during spring and fall (fig. 2). Thin
layers of recently deposited sediments of various tex-
tures are common on the surface of these soils.

Figure 2—Flooding in area of Elbon soils, frequently flooded.
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Typically, the surface layer of an Elbon soil is moder-
ately alkaline, dark grayish brown clay about 12 inches
thick. Below this to a depth of 20 inches is dark grayish
brown silty clay. Between depths of 20 and 53 inches is
light brownish gray silty clay loam, and below this to a
depth of 72 inches is grayish brown clay.

These soils are moderately well drained. Runoff is very
slow. Permeability is moderately slow, and available
water capacity is high. The hazard of erosion is slight.

Included with these soils in mapping are small areas of
Trinity soils. The included soils make up less than 30
percent of any area.

Areas of these soils are used for pasture and for
wildlife habitat. The potential is high for pasture and is
medium for wildlife habitat. Common and improved ber-
mudagrasses are well suited to these soils (fig. 3).

The potential is high for range. Proper stocking, con-
trolled grazing, and control of brush are needed in man-
agement of range. These soils are not suitable for culti-
vated crops because of the flooding (fig. 4).
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Figure 3.—Bermudagrass pasture and damaged fence on Elbon
soils, frequently flooded, after a heavy rain.

Figure 4.—Irrigation equipment damaged by flooding. Pasture is coastal bermudagrass on Elbon soils, frequently flooded.
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These soils have low potential for urban uses because
of the flooding, wetness, and high shrink-swell potential.
These are difficult to overcome.

The potential for recreation uses is low. The wetness
and clayey texture are the main limitations, and flooding
is a hazard.

These soils are in capability subclass Vw and Clayey
Bottomiand range site.

31—Fairlie-Urban land complex, 1 to 5 percent
slopes. This complex consists of gently sloping soils on
side slopes above drains. Areas are oval and range from
20 to 90 acres.

This complex is made up of 40 to 70 percent Fairlie
soils, 20 to 50 percent Urban land, and 25 percent or
less soils of minor extent. Areas of these soils and
Urban land are so intricately mixed that to separate them
at the scale used in mapping was not practical.

Typically, the surface layer of a Fairlie soil is moder-
ately alkaline, very dark gray clay about 15 inches thick.
Below this to a depth of 28 inches is moderately alka-
line, dark grayish brown clay. From 28 to 46 inches is
moderately alkaline, grayish brown clay that has light
olive brown mottles, and below a depth of 46 inches is
white chalk.

The Fairlie soils are moderately well drained. Runoff is
medium. Permeability is very slow, and available water
capacity is medium. The hazard of erosion is slight.

Urban land consists mainly of single unit dwellings and
the adjoining streets, sidewalks, and patios. Included in
some areas are commercial buildings and shopping cen-
ters.

The soils in this complex have low potential for urban
development. The shrink-swell potential, low strength,
and corrosivity to uncoated steel are the main limitations.
Good design and careful installation of structures is
needed to overcome these limitations. The moderately
alkaline, heavy clay needs to be considered when select-
ing plants for this soil.

This complex is not assigned to a capability subclass
or a range site.

32—Fairlie and Houston Black clays, 0 to 1 percent
slopes. These deep, nearly level, clayey soils are on
broad uplands. Areas are irregular in shape and range
from 30 to 600 acres.

This map unit has an average composition of 64 per-
cent Fairlie soils, but ranges from 40 to 80 percent; 30
percent Houston Black soils, but ranges from 10 to 40
percent; and 6 percent soils of minor extent. The extent
of these soils in mapped areas is not uniform, and the
pattern in which they occur is not regular.

Typically, the Fairlie soil has a surface layer of very
dark gray, moderately alkaline clay about 7 inches thick.
Below this to a depth of 46 inches is black, moderately
alkaline clay that has a few very dark grayish brown
motties below a depth of 22 inches. Below a depth of 46
inches is white chalk (fig. 5).

SOIL SURVEY

Figure 5.—Profile of Fairlie clay. Chalk is at a depth of 48 inches.
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The Fairlie soil is moderately well drained. Runoff is
medium. Permeability is very slow, and available water
capacity is medium. The hazard of erosion is slight.

Typically, the Houston Black soil has a surface layer of
dark gray, moderately alkaline clay about 13 inches
thick. Below this to a depth of 79 inches is moderately
alkaline clay. From 13 to 53 inches the clay is gray, and
from 53 to 79 inches it is dark grayish brown and has
yellowish brown mottles. Below a depth of 79 inches is
white chalk.

The Houston Black soil is moderately well drained.
Runoff is slow. Permeability is very slow, and available
water capacity is high. The hazard of erosion is slight.

Included with these soils in mapping are small areas of
Austin soils on low ridges and along the edges of areas.
The included soils make up less than 15 percent of any
area.

Most areas of these soils are used for crops, and the
potential is high for this use. Returning crop residue to
the surface of these soils helps to improve tilth and
conserve moisture. The potential is high for pasture. Im-
proved bermudagrasses are well suited to these soils.
The potential is high for range and for wildlife habitat.
Proper stocking and controlled grazing are needed in
management of range.

These soils have low potential for most urban uses.
The high shrink-swell potential is the main limitation.
Good design and careful installation of structures is
needed on these soils to minimize the effects of shifting
and cracking. The potential is low for most recreation
uses. The clayey surface layer and very slow permeabil-
ity are the main limitations.

These soils are in capability subclass llw and Black-
land range site.

33—Fairlie and Houston Black clays, 1 to 3 percent
slopes. These deep, gently sloping, clayey soils are on
broad uplands. Areas are irregular in shape and range
from 30 to more than 1,000 acres.

This map unit has an average composition of 58 per-
cent Fairlie soils, 36 percent Houston Black soils, and 6
percent soils of minor extent. The extent of these soils in
mapped areas is not uniform, and the pattern in which
the soils occur is not regular.

Typically, the Fairlie soil has a surface layer of very
dark gray, moderately alkaline clay about 15 inches thick.
Below this to a depth of 46 inches is moderately alkaline
clay. From 15 to 28 inches the clay is dark grayish brown,
and from 28 to 46 inches it is grayish brown and has light
olive brown mottles. Below a depth of 46 inches is white
chalk.
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The Fairlie soil is moderately well drained. Runoff is
medium. Permeability is very slow, and available water
capacity is medium. The hazard of erosion is slight.

Typically, the Houston Black soil has a surface layer
of very dark gray, moderately alkaline clay about 17
inches thick. Below this to a depth of 65 inches is mod-
erately alkaline clay. From 17 to 26 inches the clay is
dark grayish brown, from 26 to 41 inches it is grayish
brown and has olive brown mottles, and from 41 to 65
inches it is light olive brown and has olive yellow mottles.

The Houston Black soil is moderately well drained.
Runoff is medium. Permeability is very slow, and availa-
ble water capacity is high. The hazard of erosion is
slight.

Included with these soils in mapping are small areas of
Austin soils on low ridges. The included soils make up
less than 15 percent of any area.

Most areas of these soils are used for cultivated
crops. The potential is high for this use. Leaving crop
residue on the surface of these soils helps to conserve
moisture and improve tilth. The potential is high for pas-
ture. Common and improved bermudagrasses are well
suited to these soils. The potential is high for range and
for wildlife habitat. Proper stocking and controlled graz-
ing are needed in the management of range.

The potential is low for most urban uses. The shrink-
swell potential is the main limitation. Good design and
careful installation of structures is needed on these soils
to minimize the affects of shifting and cracking (fig. 6).
The potential is low for most recreational uses. The
clayey texture and very slow permeability are the main
limitations.

These soils are in capability subclass lle and Black-
land range site.

34—Gasil loamy fine sand, 1 to 5 percent slopes.
This deep, gently sloping, sandy soil is on side slopes of
small ridges. Areas are oval and range from 10 to 160
acres.

Typically, the surface layer is brown and yellowish
brown, medium acid to slightly acid loamy fine sand
about 10 inches thick. Below this to a depth of 66 inches
is sandy clay loam. From 10 to 22 inches the sandy clay
loam is strong brown and medium acid, and from 22 to
33 inches it is brownish yellow and strongly acid. From
33 to 45 inches the sandy clay loam is reddish yellow
and strongly acid and has yellowish red mottles, from 45
to 56 inches it is brownish yellow and strongly acid and
has red mottles, and from 56 to 66 inches it is reddish
yellow and strongly acid and has red mottles.
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Figure 6.—Damage to highway embankment because of soil slippage in an area of Fairlie and Houston Black clays, 1 to 3 percent slopes.

This soil is well drained. Runoff is slow. Permeability is
moderate, and available water capacity is medium. The
hazard of erosion is severe on bare slopes. The soil is
subject to blowing if left unprotected.

Included with this soil in mapping are small areas of
Konsil soils on slightly higher ridges and Callisburg soils
mainly on lower parts of the landscape. The included
soils make up less than 15 percent of any area.

Areas of this soil are used mainly for pasture, and the
potential is medium for this use. The potential is medium
for cultivated crops (fig. 7). Leaving crop residue on the

surface of this soil helps to conserve moisture and main-
tain the content of organic matter. Terraces, farming on
the contour, and cover crops are needed to reduce ero-
sion. The potential is medium for range. Proper stocking
and controlled grazing are needed in management of
range. The potential is high for wildlife habitat.

This soil has high potential for most urban uses. The
main limitation is low strength, but this can be overcome
by proper design of structures. The potential is medium
for recreation development. The sandy surface layer is
the main limitation. An adequate cover of grass is
needed to help prevent soil blowing.
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Figure 7—Peanuts ready for threshing on Gasil loamy fine sand, 1 to 5 percent slopes.

This soil is in capability subclass lile and Sandy Loam
range site.

35—Gasll loamy fine sand, 5 to 8 percent slopes.
This deep, sloping, sandy soil is on side slopes of
convex ridges. Areas are oblong and range from 20 to
80 acres.

Typically, the surface layer is yellowish brown, neutral
loamy fine sand about 10 inches thick. Below this to a
depth of 63 inches is sandy clay loam. From 10 to 32
inches the sandy clay loam is brownish yellow and slight-
ly acid, from 32 to 55 inches it is yellow and medium
acid and has red mottles, and from 55 to 63 inches it is
yellow and medium acid and has red and strong brown
mottles.

This soil is well drained. Runoff is slow. Permeability is
moderate, and available water capacity is medium. The
hazard of erosion is moderate. This soil is subject to
blowing if left unprotected.

Included with this soil in mapping are small areas of
Callisburg and Konsil soils. The included soils make up
less than 20 percent of any area.

Areas of this soil are used mainly for pasture. The
potential is medium for this use. Common and improved
bermudagrasses are well suited to this soil. Some areas
have a native stand of post oak and an understory of
greenbriar and range grasses. The potential is low for
cultivated crops. Erosion is the main hazard. Terracing
and farming on the contour are needed to reduce soil
loss. Returning crop residue to the surface of this soil
and including cover crops in the cropping system help to
maintain moisture and to slow runoff. The potential is
medium for range. Proper stocking and controlled graz-
ing are needed in management of range. The potential is
high for wildlife habitat.

This soil has high potential for most urban uses. Low
strength is the main limitation, but this can be overcome
by proper design of structures. The potential is medium
for recreation development. The sandy surface layer is
the major limitation. An adequate cover of grass is
needed to help keep this soil from blowing. Slope is a
limitation for playgrounds.

This soil is in capability subclass Ve and Sandy Loam
range site.
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36—Gasil-Urban land complex, 1 to 8 percent
slopes. This complex consists of gently sloping to slop-
ing soils on convex ridges and side slopes. Areas are
oblong and range from 20 to 250 acres.

This complex is made up of about 40 to 70 percent
Gasil soils, 20 to 40 percent Urban land, and less than
25 percent soils of minor extent. The Gasil soils and
Urban land are so intricately mixed that to separate them
at the scale used in mapping was not practical.

Typically, the surface layer of a Gasil soil is brown,
medium acid loamy fine sand about 5 inches thick.
Below this to a depth of 10 inches is yellowish brown,
slightly acid loamy fine sand. Next to a depth of 66
inches is sandy clay loam. From 10 to 22 inches the
sandy clay loam is strong brown and medium acid, and
from 22 to 33 inches it is brownish yellow and strongly
acid. From 33 to 45 inches the sandy clay loam is red-
dish yellow and strongly acid and has yellowish red mot-
tles, from 45 to 56 inches it is brownish yellow and
strongly acid and has yellowish red mottles, and from 56
to 66 inches it is reddish yellow and strongly acid and
has red mottles.

The Gasil soil is well drained. Runoff is slow. Perme-
ability is moderate, and available water capacity is
medium. The hazard of erosion is moderate.

Urban land consists of single unit dwellings and the
adjoining streets, sidewalks, and driveways. Also in some
areas are small commercial buildings, shopping centers,
and paved parking lots. Some areas have cuts and fills
or other changes that so obscure the original soils that
their identification and classification are not practical.

Included with these Gasil soils and Urban land in map-
ping are mainly areas of Callisburg and Konsil soils.

The soils in this complex have high potential for urban
uses. The low strength is the main limitation, but this can
be overcome by good design of structures and roads.
Areas left bare during construction should be protected
from erosion by the use of terraces or diversions. A wide
variety of plants are suited to the soils in this complex,
and lawns and trees are easily established.

This complex is not assigned to a capability subclass
or a range site.

37—Gasil soils, 2 to 5 percent slopes, eroded.
These deep, gently sloping, sandy and loamy soils are
on convex ridges. Areas are oblong and range from 10
to 100 acres. These soils have U-shaped rills and gullies,
50 to 200 feet apart, that are 5 to 30 feet wide and 6
inches to 2 feet deep. In areas where the original sur-
face layer has been mixed with material from the subsoil,
the texture of the surface layer is variable and ranges
from loamy fine sand to fine sandy loam.

Typically, the surface layer of a Gasil soil is pale
brown, slightly acid loamy fine sand about 5 inches thick.
Below this to a depth of 63 inches is medium acid sandy
clay loam. From 5 to 41 inches the sandy clay loam is
brownish yellow, and has dark red 'mottles in the lower
part, and from 41 to 63 inches it is yellow and has red

mottles.
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These soils are well drained. Runoff is medium. Per-
meability is moderate, and available water capacity is
medium. The hazard of erosion is severe on bare slopes.

Included with these soils in mapping are small areas of
Callisburg and Konsil soils. The included soils make up
less than 20 percent of any area.

Areas of these soils are used for pasture, and the
potential is medium for this use. Common and improved
bermudagrasses are well suited to these soils. The po-
tential is low for cultivated crops. Erosion is the main
hazard. Terraces and farming on the contour are needed
to help reduce soil loss. Leaving crop residue on the
surface of these soils helps to conserve soil moisture.
The potential is medium for range. Proper stocking and
controlled grazing are needed in management of range.
The potential is high for wildlife habitat.

These soils have high potential for most urban uses.
The low strength is the main limitation, but this can be
overcome by proper design of structures. The potential is
medium for recreation development. An adequate cover
of grasses is needed to help keep the soil from blowing.
Slope is a limitation for playgrounds.

These soils are in capability subclass IVe and Sandy
Loam range site.

38—Heaton loamy fine sand, 1 to 5 percent slopes.
This deep, gently sloping, sandy soil is on low ridges.
Areas are oval and range from 8 to 150 acres.

Typically, the surface layer is neutral, yellowish brown
loamy fine sand about 8 inches thick. Below this to a
depth of 28 inches is neutral, light brown loamy fine
sand. From 28 to 53 inches is medium acid, yellowish
red sandy clay loam, and from 53 to 65 inches is
medium acid, reddish yellow sandy clay loam.

This soil is well drained. Runoff is slow. Permeability is
moderate, and available water capacity is medium. The
hazard of water erosion is moderate, and soil blowing is
a hazard if the soil is bare.

Included with this soil in mapping are small areas of
Konsil and Gasil soils that are on the outer edges of
areas and have a thinner surface layer than the Heaton
soil. The included soils make up less than 20 percent of
any area.

Areas of this soil are used mainly for pasture. The
potential is medium for this use and for cultivated crops.
Leaving crop residue on the surface of this soil helps to
reduce soil blowing and conserve moisture.

The potential is low for range. Proper stocking and
controlled grazing help to maintain a fair stand of native
grasses. The potential is high for wildlife habitat. ’

This soil has high potential for most urban uses. The
rolling topography and native trees are attractive to
home builders.

The potential is medium for most recreation uses. Soil
blowing is the major hazard. This can be overcome by
maintaining an adequate grass cover on recreation
areas.

This: soil is in capability subclass Ille and Sandy range
site.
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39—Heiden clay, 1 to 3 percent slopes. This deep,
gently sloping, clayey soil is on uplands. Areas are
mainiy oval and range from 20 to about 200 acres. Areas
of this soil that have not been disturbed have gilgai
microrelief consisting of microknolls and microdepres-
sions. The microknolls are 3 to 10 inches higher than the
microdepressions, and the center of the microknolls is
10 to 20 feet from the center of the microdepressions.

in the center of a microknoll, this moderately alkaline
soil, typically, has a surface layer of dark grayish brown
clay about 5 inches thick. Below this to a depth of 50
inches is clay. From 5 to 14 inches the clay is dark
grayish brown, from 14 to 24 inches it is olive, from 24 to
40 inches it is grayish brown, and from 40 to 50 inches it
is grayish brown and has yellowish brown mottles. Be-
tween depths of 50 and 60 inches is mottled yellowish
brown, light olive brown, and gray shaly clay.

This soil is well drained. Runoff is rapid. Permeability is
very slow, and available water capacity is high. The
hazard of erosion is slight. This soil is difficult to work
during either extreme in content of soil moisture. Con-
tinuous tillage at the same depth and tillage when the
soil is wet cause a plowpan to develop, which slows the
movement of roots, air, and water.

Included with this soil in mapping are small areas of
Houston Black soils mainly on the lower, less sloping
part of the landscape. The included soils make up less
than about 20 percent of any area.

Areas of this soil are used for cultivated crops, pas-
ture, and range. The potential is high for these uses.
Terraces and farming on the contour help to reduce the
hazard of erosion. Cover crops are beneficial in maintain-
ing tilth. Leaving crop residue on the surface of this soil
helps to maintain soil moisture. The potential is medium
for wildlife habitat.

This soil has low potential for urban uses. The shrink-
swell potential, low strength, and clayey texture are the
main limitations.

The potential is low for recreation development. The
clayey texture and very slow permeability are the main
limitations. An adequate grass cover and loamy fill mate-
rial are needed in recreation areas to overcome the
clayey texture.

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

40—Heiden clay, 3 to 5 percent slopes. This deep,
gently sloping, clayey soil is on convex ridges and side
slopes of ridges. Areas are oblong and range from 10 to
about 100 acres. Areas that have not been disturbed
have gilgai microrelief consisting of microknolls and mi-
crodepressions (fig. 8). The microknolls are 3 to 8 inches
higher than the microdepressions, and the center of the
microknolls is 10 to 18 feet from the center of the micro-
depressions.

Typically, this moderately alkaline soil has a surface
layer of dark grayish brown clay about 12 inches thick.
Below this to a depth of 36 inches is light olive brown
clay, and from 36 to 56 inches is yellowish brown clay.
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Figure 8.—Native grass on Heiden clay, 3 to 5 percent slopes,
showing microrelief.

Between depths of 56 and 65 inches is brownish yellow
and light brownish gray shaly clay.

This soil is well drained. Runoff is rapid. Permeability is
very slow, and available water capacity is high. The
hazard of erosion is moderate. This soil is difficult to
work during either extreme in content of soil moisture.
Tillage when the soil is wet causes a plowpan to devel-
op, which slows the movement of roots, air, and water.

Included with this soil in mapping are small areas of
Normangee soils on the lower parts of slopes. The in-
cluded soils make up less than 15 percent of any area.

Areas of this soil are used mainly for pasture and
range. The potential is high for these uses. Proper stock-
ing and controlled grazing are needed in management of
range. Control of mesquite trees is needed in some
areas. The potential is medium for cultivated crops, and
small grain and grain sorghum are grown in a few areas.
Terraces and farming on the contour are needed to heip
control erosion. Leaving crop residue on the surface of
this soil helps reduce erosion and improve tilth. The
potential is medium for wildlife habitat.

This soil has low potential for most urban uses. The
shrink-swell potential, low strength, clayey texture, and
very slow permeability are the major limitations. Good
design and proper installation of structures is essential
on this soil. The potential is low for recreation develop-
ment. The very slow permeability and clayey texture are
the main limitations. A loamy fill material is needed in
recreation areas, and an adequate grass cover should
be maintained.
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This soil is in capability subclass llle and Blackland
range site.

41—Howe siity clay loam, 5 to 8 percent slopes.
This moderately deep, sloping, loamy soil is on convex
ridges. Areas are oblong to oval and 10 to about 60
acres.

Typically, the surface layer is grayish brown, moderate-
ly alkaline silty clay loam about 7 inches thick. Below this
to a depth of 36 inches is moderately alkaline silty clay
loam. From 7 to 15 inches the silty clay loam is light
gray, and from 15 to 26 inches it is very pale brown and
has about 27 percent soft, platy, chalk fragments. The
underlying material is white, platy chalk (fig. 9).
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Figure 9—Profile of Howe silty clay loam showing platy chalk
fragments at a depth of about 20 inches and massive chalk below.
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This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and available water capacity is low. The
hazard of erosion is severe.

Included with this soil in mapping are small areas of
Altoga soils on the lower parts of the landscape above
drainageways, Austin soils in less sloping areas, and
Whitewright soils on parts of the landscape similar to
Howe soils, but have less depth. The included soils
make up less than 15 percent of any area.

Areas of this soil are dominantly used for pasture. The
potential is medium for this use. Improved bermuda-
grasses are well suited to this soil. The potential is low
for cultivated crops. Erosion is a major hazard on crop-
land. The potential is high for range and is medium for
wildlife habitat. Proper stocking and controlled grazing
are needed in management of range.

This soil has medium potential for most urban uses.
The moderate depth, shrink-swell potential, and corrosi-
vity to uncoated steel are the major limitations. The po-
tential is low for septic tank filter fields because of the
depth to rock. The potential is medium for recreation
development. The clayey texture is the major limitation.

This soil is in capability subclass Ve and Clay Loam
range site.

42—Konsil loamy fine sand, 1 to 5 percent slopes.
This deep, gently sloping, sandy soil is on low ridges.
Areas are oval and range from 10 to 90 acres.

Typically, the surface layer is pale brown, mildly alka-
line loamy fine sand about 7 inches thick. Below this to a
depth of 11 inches is light brown, neutral loamy fine
sand. From 11 to 26 inches is red, slightly acid sandy
clay loam. Between depths of 26 and 65 inches is red,
medium acid sandy clay loam.

This soil is well drained. Runoff is slow. Permeability is
moderate, and available water capacity is medium. The
hazard of erosion is slight, but unprotected areas are
subject to blowing.

Included with this soil in mapping are small areas of
Gasil soils and soils that have a surface layer of fine
sandy loam. The included soils make up less than 20
percent of any area.

Most areas of this soil are used for pasture. The po-
tential is medium for this use. Improved bermudagrasses
are suited to this soil. The potential is medium for culti-
vated crops. Returning crop residue to the surface of this
soil and using cover crops in the cropping system help to
reduce soil blowing and conserve moisture. The potential
is medium for range and is high for wildlife habitat.
Proper stocking and controlled grazing are needed in the
management of range.

This soil has high potential for most urban uses. The
low strength is the main limitation. The potential is
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medium for septic tank filter fields because of the mod-
erate permeability. The potential is medium for most rec-
reation uses. A cover of grass that is sufficient to pre-
vent this sandy soil from blowing is needed.

This soil is in capability subclass llie and Sandy Loam
range site.

43—Konsil fine sandy loam, 2 to 5 percent slopes.
This deep, gently sloping, loamy soil is on ridges. Areas
are oblong and range from about 8 to 75 acres.

Typically, the surface layer is brown, neutral fine sandy
loam about 9 inches thick. Below this to a depth of 65
inches is sandy clay loam. From 9 to 23 inches the
sandy clay loam is yellowish red and slightly acid, from
23 to 35 inches it is yellowish red and slightly acid and
has reddish brown mottles, from 35 to 56 inches it is
yellowish red and medium acid and has strong brown
mottles, and from 56 to 65 inches it is reddish yellow
and medium acid.

This soil is well drained. Runoff is slow. Permeability is
moderate, and available water capacity is high. The
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Callisburg and Gasil soils. The included soils make up
less than about 20 percent of any area.

Areas of this soil are used mainly for pasture. The
potential is medium for this use. Common and improved
bermudagrasses are the main grasses used for pasture.

The potential is medium for cultivated crops. Terraces
and farming on the contour help to reduce erosion on
cropland. Leaving crop residue on the surface of this soil
helps to conserve moisture.

The potential is medium for range and is high for
wildlife habitat. Proper stocking and controlled grazing
are needed in the management of range.

This soil has high potential for most urban uses. The
main limitation is low strength, but this can be easily
overcome by good design and installation of structures.
The potential is medium for septic tank filter fields be-
cause of the moderate permeability.

The potential is high for most recreation uses, but is
medium for playgrounds because of the slope.

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

44—Konsil fine sandy loam, 5 to 8 percent slopes.
This deep, sloping, loamy soil is on convex ridges. Areas
are smooth, mainly oblong, and range from about 7 to
50 acres.

Typically, the surface layer is brown, neutral fine sandy
loam about 8 inches thick. Below this to a depth of 12
inches is strong brown, slightly acid fine sandy loam.
Between depths of 12 and 63 inches is red sandy clay
loam. The sandy clay loam is medium acid to a depth of
56 inches and slightly acid below a depth of 56 inches.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and available water capacity is high. The
hazard of erosion is moderate.
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Included with this soil in mapping are small areas of
Callisburg, Crosstell, and Gasil soils. The included soils
make up less than about 20 percent of any area.

Areas of this soil are used mainly for pasture. The
potential is medium for this use. Common and improved
bermudagrasses are the main grasses used for pasture.

The potential is low for cultivated crops. Terraces and
farming on the contour help to reduce erosion on crop-
land. Leaving crop residue on the surface of the soil
helps to conserve moisture.

The potential is medium for range and is high for
wildlife habitat. Proper stocking and controlled grazing
are needed in the management of range.

This soil has high potential for most urban uses. The
main limitation is low strength, but this can be easily
overcome by good design and installation of structures.
The potential is medium for septic tank filter fields be-
cause of the moderate permeability.

The potential is high for most recreation uses, but is
medium for playgrounds because of the slope.

This soil is in capability subclass Ve and Sandy Loam
range site.

45—Konsil fine sandy loam, 5 to 8 percent slopes,
eroded. This deep, sloping, loamy soil is on convex
ridges and side slopes along streams. Areas are oval or
oblong and range from about 10 to 65 acres. This soil is
dissected by gullies and rills that are 6 to 24 inches deep
and 50 to 250 feet apart. The gullies are crossable by
farm machinery.

Typically, the surface layer is reddish brown, slightly
acid fine sandy loam about 4 inches thick. Below this to
a depth of 63 inches is sandy clay loam. From 4 to 26
inches the sandy clay loam is red and medium acid, from
26 to 46 inches it is red and strongly acid, and from 46
to 63 inches it is light red and strongly acid.

This soil is well drained. Runoff is rapid. Permeability is
moderate, and available water capacity is high. The
hazard of erosion is severe.

Included with this soil in mapping are small severely
eroded areas of Konsil and Gasil soils and small areas
of Callisburg and Crosstell soils. The included soils make
up less than 20 percent of any area.

Areas of this soil are used mainly for pasture. The
potential is medium for this use. Common and improved
bermudagrasses are the main grasses used for pasture.

This sloping, eroded soil is not suitable for cultivated
crops.

The potential is medium for range and is high for
wildlife habitat. Proper stocking and controlled grazing
are needed in the management of range.

This soil has high potential for most urban uses. The
main limitation is low strength, but this can be easily
overcome by good design and installation of structures.
Eroded areas need shaping and smoothing in places.
The potential is medium for septic tank filter fields be-
cause of the moderate permeability.

The potential is high for most recreation uses, but is
medium for playgrounds because of the slope.
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This soil is in capability subclass Vle and Sandy Loam
range site.

46—Lewisville siity clay, 1 to 3 percent slopes. This
deep, gently sloping, clayey soil is on terraces along
major streams. Areas are mainly oval and range from 10
to 60 acres.

Typically, the surface layer of this moderately alkaline
soil is dark grayish brown silty clay about 19 inches thick.
Below this to a depth of 38 inches is grayish brown silty
clay and from 38 to 70 inches is very pale brown silty
clay.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and available water capacity is high. The
hazard of erosion is slight.

Included with this soil in mapping are small areas of
Altoga and Heiden soils. The included soils make up less
than 20 percent of any area.

Areas of this soil are used mainly for pasture and
cultivated crops, but a few areas are in native range. The
potential is high for these uses. Leaving crop residue on
the surface of this soil helps to maintain moisture for
cultivated crops. Terraces and farming on the contour
help to reduce erosion in cropland. Proper stocking and
controlled grazing are needed in management of range.
The potential is medium for wildlife habitat.

This soil has medium potential for most urban uses.
The shrink-swell potential, corrosivity to uncoated steel,
and low strength are the main limitations. These limita-
tions can be overcome by proper design and installation
of structures. The potential is medium for septic tank
filter fields because of the moderate permeability. The
potential is medium for recreation development. The
clayey surface layer is a limitation. A suitable stand of
grass and the use of loamy fill material in recreation
areas help to overcome this limitation.

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

47—Lewisvllle silty clay, 3 to 5 percent slopes. This
deep, gently sloping, clayey soil is on terraces along
major streams. Areas are mainly oblong and range from
about 10 to 60 acres.

Typically, the surface layer of this moderately alkaline
soil is dark grayish brown silty clay about 11 inches thick.
Below this to a depth of 60 inches is silty clay. To a
depth of 26 inches the silty clay is grayish brown, and
below a depth of 26 inches it is very pale brown.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderate, and available water capacity is high. The
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Altoga and Austin soils. The included soils make up less
than 20 percent of any area.

Areas of this soil are used mainly for pasture. The
potential is high for this use. Common and improved
bermudagrasses are suited to this soil.

The potential is high for cultivated crops. Erosion is
the main hazard. Terraces and farming on the contour

SOIL SURVEY

are needed on cropland to reduce the erosion hazard.
Leaving crop residue on the surface of this soil helps to
reduce runoff and maintain moisture. The potential is
high for range and medium for wildlife habitat. Proper
stocking and controlled grazing are needed in the man-
agement of range.

This soil has medium potential for most urban uses.
The shrink-swell potential and low strength are the main
limitations. These limitations can be overcome by proper
design and installation of structures. The potential is
medium for septic tank filter fields because of the mod-
erate permeability.

The potential is medium for recreation development.
The clayey surface layer is a limitation. Maintenance of
an adequate grass cover and use of loamy fill material in
recreation areas help to overcome this limitation.

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

48—Lindy loam, 1 to 3 percent slopes. This moder-
ately deep, gently sloping, loamy soil is on low ridges.
Areas are oval and range from 10 to 50 acres.

Typically, the surface layer is dark brown, neutral loam
about 8 inches thick. Below this to a depth of a depth of
31 inches is reddish brown, mildly alkaline clay, and
below a depth of 31 inches is hard limestone.

This soil is well drained. Runoff is medium. Permeabil-
ity is slow, and available water capacity is low. The
hazard of erosion is slight.

included with this soil in mapping are small areas of
Bolar soils. The included soils make up less than 15
percent of any area.

Areas of this soil are used for pasture and for range.
The potential is medium for pasture. Improved bermuda-
grasses and King Ranch bluestem are suited to this soil.
The potential is high for range. Proper stocking and
controlled grazing are needed in the management of
range. The potential is medium for cultivated crops. The
depth to rock and low available water capacity are limita-
tions for cultivated crops. Leaving crop residue on the
surface of this soil helps to reduce erosion and conserve
moisture.

This soil has medium potential for urban development.
Low strength, shrink-swell potential, and depth to rock
are the main limitations. The potential is low for septic
tanks because of the depth to rock and slow permeabil-
ity. The potential is medium for recreation uses. The
slow permeability and large. stones are the main limita-
tions.

This soil is in capability subclass llle and Deep Red-
land range site.

49—Lindy-Urban land complex, 1 to 3 percent
slopes. This complex consists of gently sloping soils on
low ridges. Areas are oblong and range from 10 to 45
acres.

This complex is made up of about 55 percent Lindy
loam, 30 percent Urban land, and 15 percent soils of
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minor extent. The Lindy soils and Urban land are so
intricately mixed that to separate them at the scale used
in mapping was not practical.

Typically, the Lindy soil has a surface layer of dark
brown, neutral loam about 8 inches thick. Below this to a
depth of 31 inches is reddish brown, mildly alkaline clay,
and below a depth of 31 inches is hard limestone.

The Lindy soils are well drained and have medium
runoff. Permeability is slow, and available water capacity
is low.

Urban land consists of some commercial buildings,
multiple unit dwellings, single unit dwellings, and the ad-
joining streets, sidewalks, and driveways. The soils have
been disturbed during construction, and in many areas
fill material has been added to lawns.

The Lindy soils have medium potential for most urban
uses. The depth to rock and corrosivity to uncoated steel
are the main limitations.

This complex is not assigned to a capability subclass
or a range site.

50—Mabank loam, 0 to 1 percent slopes. This deep,
nearly level, loamy soil is in broad areas on uplands.
Areas are oval or oblong and range from 10 to 200
acres.

Typically, the surface layer is dark grayish brown and
grayish brown, medium acid loam about 8 inches thick.
Below this to a depth of 58 inches is mildly alkaline or
moderately alkaline clay. From 8 to 37 inches the clay is
dark gray, and from 37 to 58 inches it is gray. Below a
depth of 58 inches is light gray, slightly acid clay that has
brownish yellow mottles.

This soil is somewhat poorly drained. Runoff is slow.
Permeability is very slow, and available water capacity is
medium. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Crockett soils on the slightly higher parts of the land-
scape and Wilson soils on the same parts of the land-
scape as the Mabank soil. The included soils make up
less than 15 percent of any area.

Areas of this soil are used mostly for cultivated crops.
The potential is medium for this use. Leaving crop resi-
due on the surface of this soil helps to conserve mois-
ture and improve tilth. The potential is high for pasture.
Improved bermudagrasses are suited to this soil. The
potential is medium for range and wildlife habitat. Proper
stocking and controlled grazing are needed to maintain a
good stand of grasses.

This soil has low potential for urban development. The
shrink-swell potential, low strength, corrosivity to uncoat-
ed steel, and wetness are the major limitations. Good
design and careful installation of structures is needed.
The potential is low for septic tank filter fields because
of the very slow permeability. The potential is low for
recreation uses. Wetness is the main limitation. Artificial
drainage and maintenance of an adequate cover of
grasses in recreation areas help to overcome this limita-
tion.
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This soil is in capability subclass lllw and Claypan
Prairie range site.

51—Mabank loam, 1 to 3 percent slopes. This deep,
gently sloping, loamy soil is on uplands. Areas are irregu-
lar in shape and range from 10 to 90 acres.

Typically, the surface layer is grayish brown, neutral
loam about 5 inches thick. Below this to a depth of 18
inches is very dark gray, neutral clay. From 18 inches to
a depth of more than 60 inches is moderately alkaline
clay. To a depth of 32 inches the clay is dark gray,
between 32 and 51 inches it is light brownish gray and
has light olive brown mottles, and from 51 to a depth of
more than 60 inches it is mottled olive brown, yellowish
brown, and gray.

This soil is somewhat poorly drained. Runoff is
medium. Permeability is very slow, and available water
capacity is medium. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Crockett soils on the slightly higher parts of the land-
scape and Wilson soils on about the same part of the
landscape as the Mabank soil. The included soils make
up less than 15 percent of any area.

Areas of this soil are used for cultivated crops and
pasture. The potential is medium for cultivated crops.
Returning crop residue to the surface of this soil helps to
conserve moisture and improve tilth. Terraces and farm-
ing on the contour are needed to help control erosion in
areas of row crops. The potential is high for pasture.
Improved bermudagrasses are well suited to this soil.
The potential is medium for range and for wildlife habitat.
Controlled grazing is needed on range to help maintain
plant vigor.

This soil has low potential for urban development. The
shrink-swell potential, wetness, and low strength are the
major limitations. These limitations can be overcome by
good design and proper installation of structures. The
potential is low for septic tank filter fields because of the
very slow permeability. The potential is low for recreation
uses. Wetness is the major limitation. Artificial drainage
and maintenance of an adequate grass cover in recrea-
tion areas help to overcome this limitation.

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

52—Normangee clay loam, 1 to 4 percent slopes.
This deep, gently sloping, loamy soil is on broad up-
lands. Areas are irregular in shape and range from 15 to
about 250 acres.

Typically, the surface layer is dark grayish brown,
medium acid clay loam about 7 inches thick. Below this
to a depth of 45 inches is medium acid clay. From 7 to
15 inches the clay is brown and has reddish brown
mottles, from 15 to 34 inches it is grayish brown and has
red and yellowish brown mottles, and from 34 to 45
inches it is light yellowish brown and has gray mottles.
Between depths of 45 and 55 inches is light olive brown,
moderately alkaline clay that has gray mottles, and
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below this to a depth of 65 inches is mottled olive yellow
and grayish brown, moderately alkaline shaly clay.

This soil is moderately well drained. Runoff is medium.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is moderate.

Included with this soil in mapping are small spots of
Wilson and Mabank soils on slightly iower parts of the
landscape and Crockett soils on the same part of the
landscape as the Normangee soil. The included soils
make up less than 15 percent of any area.

Areas of this soil are used for cultivated crops and for
pasture. The potential is medium for cultivated crops.
Terraces help to control erosion in areas of cropland.
Leaving crop residue on the surface of this soil helps to
conserve moisture. The potential is high for pasture. Im-
proved bermudagrasses are suited to this soil. The po-
tential is medium for range and is low for wildlife habitat.
Controlled grazing is important in maintenance of a good
stand of grasses.

This soil has medium potential for urban uses. The
shrink-swell potential and low strength are the major
limitations. These limitations can be overcome by good
design and careful installation of structures. The poten-
tial is low for septic tank filter fields because of the very
slow permeability. The potential is medium for recreation
uses. The clayey surface layer is the main limitation.
Maintenance of an adequate cover of grasses in recrea-
tion areas helps to overcome this limitation.

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

53—Normangee clay loam, 4 to 8 percent slopes.
This deep, sloping loamy soil is on uplands. Areas are
oblong and range from 15 to 80 acres.

Typically, the surface layer is dark brown, slightly acid
clay loam about 4 inches thick. Below this to a depth of
16 inches is yellowish brown, slightly acid clay that has
dark red mottles. Between depths of 16 and 46 inches is
grayish brown, neutral clay that has red mottles, and
from 46 to a depth of 50 inches is mottled red and gray,
mildly alkaline shaly clay.

This soil is moderately well drained. Runoff is rapid.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is severe.

Included with this soil in mapping are small areas of
Crockett soils on slightly lower parts of the landscape
and Callisburg and Vertel soils on the same part of the
landscape as the Normangee soil. The included soils
make up less than 15 percent of any area.

Areas of this soil are mainly used for pasture. The
potential is high for this use. Improved bermudagrasses
and King Ranch bluestem are suited to this soil. Proper
grazing is important to maintain vigorous plant growth.
This soil is not suitable for cultivated crops. The potential
is medium for range and low for wildlife habitat. Proper
stocking and controlled grazing are needed to maintain
vigor in range grasses.

This soil has medium potential for urban uses. The
shrink-swell potential and low strength are the main limi-
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tations. Good design and proper installation of structures
is needed to overcome these limitations. The potential is
low for septic tank filter fields because of the very slow
permeability. The potential is low for recreation uses.
The clayey surface layer and slope are the main limita-
tions. An adequate cover of grasses is needed for recre-
ation areas.

This soil is in capability subclass Vie and Claypan
Prairie range site.

54—Normangee-Urban land complex, 1 to 4 per-
cent slopes. This complex consists of gently sloping
soils on uplands. Areas are oval and range from 20 to
200 acres.

This complex is made up of about 60 percent Norman-
gee soils, 25 percent Urban land, and 15 percent soils of
minor extent. The Normangee soils and Urban land are
so intricately mixed that to separate them at the scale
used in mapping was not practical.

Typically, the Normangee soil has a surface layer of
dark grayish brown, medium acid clay loam about 7
inches thick. Below this to a depth of 45 inches is
medium acid clay. From 7 to 15 inches the clay is brown
and has reddish brown mottles, from 15 to 34 inches it is
grayish brown and has red and yellowish brown mottles,
and from 34 to 45 inches it is light yellowish brown and
has gray mottles. Between depths of 45 and 55 inches is
light olive brown, moderately alkaline clay that has gray
mottles, and below this to a depth of 65 inches is mot-
tled olive yellow and grayish brown, moderately alkaline
shaly clay.

The Normangee soils are moderately well drained.
Runoff is medium. Permeability is very slow, and the
available water capacity is high. The hazard of erosion is
moderate.

Urban land consists of single unit dwellings and the
adjoining streets, driveways, sidewalks, and patios. In
some areas, especially in areas that have steeper
slopes, cutting, filling, leveling, and other disturbances
have so obscured the soils that their identification and
classification are not practical.

Included with the Normangee soil and Urban iand in
mapping are mainly Wilson, Crockett, and Vertel soils.

The soils in this complex have medium potential for
urban uses. The high shrink-swell potential and slow
permeability are the major limitations. These limitations
can be overcome by good design and proper mainte-
nance of structures. Temporary terraces, diversions, and
other management practices are needed during con-
struction to help protect bare areas from erosion.

This complex is not assigned to a capability subclass
or a range site.

55—Normangee soils, 3 to 8 percent slopes, se-
verely eroded. These deep, gently sloping to sloping,
loamy soils are on severely eroded ridges and side
slopes along streams. Areas are long and narrow and
range from 10 to 80 acres. These soils have gullies that
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are 30 to 140 feet apart, 6 to 30 feet wide, and 1 to 5
feet deep. Many of the gullies cannot be crossed by
farm machinery. In some areas, the texture of the sur-
face layer is variable because of the erosion, and along
the gullies, the clay layer in the lower part of the profile
is exposed. The extent of these soils in mapped areas is
not uniform, and the pattern in which the soils occur is
not regular.

Typically, the surface layer of the Normangee soil is
dark grayish brown, neutral clay loam about 3 inches
thick. Below this to a depth of 22 inches is light yellowish
brown, slightly acid clay that has many red mottles. From
22 to 43 inches is light yellowish brown, mildly alkaline
"clay that has common brownish yellow mottles. From 43
inches to a depth of 50 inches is mottled brownish
yellow and light gray, moderately alkaline shale.

These soils are moderately well drained. Runoff is
rapid. Permeability is very slow, and available water ca-
pacity is high. The hazard of erosion is severe.

Included with these soils in mapping are severely
eroded areas of Wilson and Crockett soils. The included
soils make up less than 20 percent of any area.

Areas of these soils are used mainly for range. Most
areas have been cultivated, but now have a sparse
stand of common bermudagrass, silver bluestem, and
threeawn. The potential is medium for range. These soils
are not suited to cultivated crops. The potential is
medium for pasture. Improved bermudagrasses and King
Ranch bluestem are suited to this soil. The shaping and
smoothing of gullies is needed so that areas can be
easily crossed by farm machinery. The potential is low
for wildlife habitat.

These soils have medium potential for most urban
uses. The shrink-swell potential and low strength are the
major limitations. Shaping and smoothing of the gullies is
needed before urban use. The potential is low for septic
tank filter fields because of the very slow permeability.
The potential is low for most recreation uses because of
the clayey texture and very slow permeability. An ade-
quate cover of grasses helps to overcome these limita-
tions.

These soils are in capability subclass Vle and Claypan
Prairie range site.

56—Okay fine sandy loam, 0 to 1 percent slopes.
This deep, nearly level, loamy soil is on broad stream
terraces. Areas are oval and average about 40 acres.

Typically, the surface layer is brown, mildly alkaline
fine sandy loam about 12 inches thick. Below this to a
depth of 65 inches is medium acid sandy clay loam.
From 12 to 21 inches the sandy clay loam is brown, from
21 to 32 inches it is light brown, and from 32 to 65
inches it is reddish yellow.

This soil is well drained. Runoff is slow. Permeability is
moderate, and available water capacity is medium. The
hazard of erosion is slight.

Included with this soil in mapping are small areas of
Bastrop and Oklared soils. The included soils make up
less than 20 percent of any area.
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Areas of this soil are used for cultivated crops and for
pasture. The potential is high for these uses. Leaving
crop residue on the surface of this soil helps to conserve
moisture. Improved bermudagrasses are well suited to
this soil. The potential is high for range and for wildlife
habitat. Controlled grazing and proper stocking are
needed in the management of range.

This soil has high potential for urban uses and for
recreation uses.

This soil is in capability class | and Sandy Loam range
site.

57—Oklared very fine sandy loam. This deep, nearly
level, loamy soil is on low stream terraces. Areas are
oblong and average about 40 acres. Slope is mainly less
than 1 percent.

Typically, the surface layer is brown, moderately alka-
line very fine sandy loam about 7 inches thick. Below
this to a depth of 11 inches is light reddish brown,
moderately alkaline very fine sandy loam. Between
depths of 11 and 19 inches is reddish brown, moderately
alkaline loam. From 19 to 50 inches is reddish brown,
moderately alkaline fine sandy loam, and below this to a
depth of 74 inches is yellowish red, moderately alkaline
loamy fine sand.

This soil is well drained. Runoff is slow. Permeability is
moderately rapid, and available water capacity is
medium. The hazard of erosion is slight, and the hazard
of flooding is rare.

Included with this soil in mapping are small areas of
Bastrop and Okay soils. The included soils make up less
than 20 percent of any area.

Areas of this soil are used for pasture and for cultivat-
ed crops. The potential is high for these uses. Leaving
crop residue on the surface of this soil helps to conserve
moisture. The potential is high for range and for wildlife
habitat. Proper stocking and controlled grazing are
needed in management of range.

This soil has low potential for most urban uses be-
cause of the rare flooding. The potential is high for most
recreation development. It is low for camp areas be-
cause of the flooding.

This soil is in capability class | and Loamy Bottomland
range site.

58—Oklared-Kiomatia complex, occasionally
flooded. These nearly level to gently sloping, loamy and
sandy soils are on flood plains and low terraces along
the Red River. Areas are oblong and range from 50 to
about 500 acres. Slope is 0 to 2 percent. These soils are
subject to brief flooding once every 7 to 10 years.

This complex is made up of about 54 percent Oklared
soils and soils that are similar to Oklared soils and 46
percent Kiomatia soils and soils that are similar to Kio-
matia soils. Areas of these soils are so intricately mixed
that to separate them at the scale used in mapping was
not practical.

Typically, the Oklared soil has a surface layer of
brown, moderately alkaline very fine sandy loam about 7
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inches thick. Below this to a depth of 16 inches is brown,
moderately alkaline very fine sandy loam. Between
depths of 16 and 23 inches is reddish brown, moderately
alkaline silty clay loam. From 23 to 38 inches is pink,
moderately alkaline very fine sand, and below this to a
depth of 65 inches is pink, moderately alkaline fine sand.

This Oklared soil is well drained. Runoff is slow. Per-
meability is moderately rapid, and available water capac-
ity is medium. The hazard of erosion is slight.

Typically, the Kiomatia soil has a surface layer of light
brown, moderately alkaline loamy fine sand about 7

Figure 10.—Profile of Kiomatia fine sand. Continuous bedding
planes are below a depth of about 30 inches.
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inches thick. Below this to a depth of 20 inches is light
brown, moderately alkaline fine sand; from 20 to 35
inches is light brown, moderately alkaline very fine sand;
and from 35 inches to a depth of 80 inches is pink,
moderately alkaline very fine sand. All layers below a
depth of 7 inches have strata of loam and silt loam (fig.
10).

This Kiomatia soil is well drained. Runoff is siow. Per-
meability is rapid. Available water capacity is low, and
the hazard of erosion is slight. The unprotected soil is
subject to soil blowing.

Included with these Okiared and Kiomatia soils in
mapping are small areas of Bastrop soils. The included
soils make up less than 20 percent of any area.

Areas of these soils are used for pasture. The poten-
tial is high for this use. Improved bermudagrasses are
well suited to these soils. The potential is medium for
cultivated crops. Leaving crop residue on the surface of
these soils helps to control soil blowing. The potential is
medium for range and for wildlife habitat. Proper stocking
and controlled grazing are needed in the management of
range.

These soils have low potential for most urban develop-
ment. Flooding is a major hazard. The potential is
medium for most recreation uses. Occasional flooding is
a hazard, and the sandy surface layer is a major limita-
tion. The potential is low for camp areas because of the
flooding.

These soils are in capability subclass llls. The Oklared
soil is in Loamy Bottomland range site, and the Kiomatia
soil is in Sandy Bottomland range site.

59—Plts. Pits are areas from which rock, sand and
gravel, or clay has been removed for the construction of
roads or other structures. These pits make up about
1,400 acres and are throughout the county. They range
from 4 to 400 acres.

The largest pits are rock pits. They are in the lime-
stone area in the northern part of the county. These pits
range to 400 acres and have an average depth of 20 to
30 feet. Material mined from these pits was crushed and
used as subgrade for roads and for construction. Rock
pits are in the Sanger, Bolar, and Aledo soils.

The smaller pits occur where rock or sand and gravel
was dug for local road and building use, or where clay
was excavated for fill material along federal highways.
Many of the smaller pits are in the Austin Chalk area.
Along rivers, pits that were dug for sand and gravel have
an average depth of 10 to 20 feet. The smaller rock pits
are mainly in the Eddy and Whitewright soils. Most of the
sand pits are in the Kiomatia, Oklared, Konsil, and Gasil
soils. Pits that are too small to be shown as an area on
the soil map are indicated by a special symbol.

Most pits remain open, and a plant cover is not main-
tained. The size and depth of the pit and type of spoil
material in some pits can make revegetation very diffi-
cult. The clay pits contain water during much of the year.
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The smaller sand pits, however, can be smoothed and
revegetated.

This map unit is not assigned to a capability subclass
or range site.

60—Purves clay loam, 1 to 5 percent slopes. This
shallow, gently sloping, loamy soil is on low convex
ridges. Areas are oblong and commonly range from 10
to 40 acres.

Typically, the surface layer is dark grayish brown, mod-
erately alkaline clay loam about 8 inches thick. Below
this to a depth of 14 inches is brown, moderately alka-
line clay loam. Slightly fractured limestone is below a
depth of 14 inches.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow, and available water capacity is
very low. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Aledo soils on ridgetops and the higher parts of the
landscape and Bolar soils on the slightly lower parts.
The included soils make up less than 15 percent of any
area.

Areas of this soil are used for pasture, and the poten-
tial is low for this use. King Ranch bluestem is suited to
this soil. The potential is low for cultivated crops be-
cause of the depth to rock and very low available water
capacity. Leaving crop residue on the surface of this soil
helps conserve moisture. The potential is low for range
and for wildlife habitat. Proper stocking and controlled
grazing are needed in management of range.

This soil has medium potential for most urban uses.
The depth to limestone and high shrink-swell potential
are the main limitations. These limitations are difficult to
overcome. The potential is low for septic tank systems
because of the depth to limestone and moderately slow
permeability. The potential is low for recreation uses
because of the clayey texture.

This soil is in capability subclass IVe and Shallow
range site.

61—Redlake clay, occasionally flooded. This deep,
nearly level, clayey soil is on bottom lands. Areas are
oval or oblong and range from 10 to 400 acres. Areas of
this soil are subject to flooding for short periods once
every 3 to 5 years; however, in some areas flooding is
less frequent.

Typically, the surface layer is weak red, moderately
alkaline clay about 8 inches thick. Below this to a depth
of 60 inches is reddish brown, moderately alkaline clay.
Below a depth of 37 inches the clay has thin strata of
dark grayish brown silt loam.

This soil is moderately well drained. Runoff is slow.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is slight.

Included with this soil in mapping are areas of Trinity
and Oklared soils. The included soils make up about 15
percent of any area.

Areas of this soil are used mainly for pasture and for
cultivated crops. Wheat and oats are the main cultivated
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crops. Improved bermudagrasses are suited to many
areas. Returning crop residue to the surface of the soil
helps to maintain tilth and conserve moisture. Drainage
to remove excess water is a benefit in some small, low
lying, concave areas. The potential is high for range and
medium for wildlife habitat. Controlled grazing and proper
stocking are needed in the management of range.

This soil has low potential for urban development be-
cause of the flood hazard and high shrink-swell potential.
The potential is low for recreation development. Occa-
sional flooding is a hazard, and the clay surface layer is
a major limitation.

This soil is in capability subclass lllw and Clayey Bot-
tomland range site.

62—Sanger clay, 1 to 3 percent slopes.This deep,
gently sloping, clayey soil is in valleys between limestone
ridges. Areas are oval and range from about 15 to 100
acres. Areas that have not been tilled have gilgai micror-
elief that extends up and down the slope. The microrelief
consists of microknolls 6 to 18 feet wide and micro-
depressions 4 to 12 feet wide. The microknolls are 3 to
10 inches higher than the microdepressions.

Typically, the surface layer is dark gray, moderately
alkaline clay about 6 inches thick. Below this to a depth
of 62 inches is moderately alkaline clay. From 6 to 47
inches the clay is grayish brown, and from 47 to 62
inches it is mottled brownish yellow, gray, and grayish
brown.

This soil is well drained. Runoff is slow. Permeability is
very slow, and available water capacity is high. The
hazard of erosion is moderate.

Included with this soil in mapping are small spots of
Bolar soils on the higher parts of the landscape. The
included soils make up less than 20 percent of any area.

Areas of this soil are used mainly for range. The po-
tential is high for this use. Proper stocking and controlled
grazing are needed to maintain plant vigor. The potential
is high for cultivated crops. Leaving crop residue on the
surface of the soil helps to improve tilth and conserve
moisture. The potential is high for pasture and is medium
for wildlife habitat. Improved bermudagrasses are suited
to this soil.

This soil has low potential for urban uses. The shrink-
swell potential, corrosivity to uncoated steel, and low
strength are the main limitations. Good design and care-
ful installation of structures help to overcome the limita-
tions. The potential for recreation uses is low because of
the clayey texture.

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

63—Sanger clay, 3 to 5 percent slopes.This deep,
gently sloping clayey soil is on the side slopes of ridges.
Areas are oblong and range from about 15 to 90 acres.
Areas that have not been tilled have gilgai microrelief
that extends up and down the slope. The microrelief
consists of microknolls 6 to 20 feet wide and micro-
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depressions 4 to 12 feet wide. The microknolls are 3 to
10 inches higher than the microdepressions.

Typically, the surface layer is very dark gray, moder-
ately alkaline clay about 7 inches thick. Below this to a
depth of 49 inches is moderately alkaline clay. From 7 to
23 inches the clay is dark grayish brown, from 23 to 34
inches it is olive and has a few olive brown mottles, and
from 34 to 49 inches it is olive and has pale olive
mottles. Below this to a depth of 65 inches is mottled
brownish yellow and light gray, moderately alkaline clay.

This soil is well drained. Surface runoff is medium.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Bolar soils on low ridges. The included soils make up
less than 15 percent of any area.

Most areas of this soil are used for range. The poten-
tial is high for this use. Proper stocking and controlled
grazing are needed to maintain plant vigor. The potential
is high for cultivated crops. Terracing and farming on the
contour are essential to help reduce erosion on crop-
land. Leaving crop residue on the surface of this soil
helps to conserve moisture, reduce runoff, and improve
tilth. The potential is high for pasture and medium for
wildlife habitat. Bermudagrasses are well suited to this
soil.

This soil has low potential for most urban uses. The
shrink-swell potential, corrosivity to uncoated steel, and
low strength are the main limitations. The clayey surface
layer is the major limitation.

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

64—Sanger stony clay, 3 to 8 percent slopes. This
deep, stony, gently sloping to sloping, clayey soil is on
side slopes of ridges. Areas are long and narrow and
range from 30 to 400 acres. Areas that have not been
tilled have gilgai microrelief that extends up and down
the slope. The microrelief consists of microknolls 6 to 18
feet wide and microdepressions 3 to 12 feet wide. The
microknolls are 3 to 12 inches higher than the micro-
depressions. .

Typically, the surface layer is gray, moderately alkaline
clay about 7 inches thick. Below this to a depth of 41
inches is moderately alkaline clay. From 7 to 14 inches
the clay is dark grayish brown, and from 14 to 41 inches
it is light olive brown. Below this to a depth of 60 inches
is light yellowish brown, moderately alkaline clay. About
20 percent of the surface is limestone fragments 4 to 6
inches thick and 2 to 6 feet across.

This soil is well drained. Runoff is medium. Permeabil-
ity is very slow, and available water capacity is high. The
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Bolar and Aledo soils on the steeper parts of slopes.
The included soils make up less than about 10 percent
of any area. o

Areas of this soil are used for range. The potential is
high for this use. Proper stocking and controlled grazing
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are needed in the management of range. The potential is
low for wildlife habitat. This soil is not suited to cultivated
crops or pasture. Stones have been worked into a verti-
cal position by the shrinking and swelling of this soil. The
stones are large, and they protrude 6 to 36 inches above
the surface. Their removal is difficult.

This soil has low potential for urban uses. The shrink-
swell potential, large stones, and low strength are the
main limitations. Good design of structures is needed to
help overcome these limitations. The soil potential is low
for septic tank systems because of the very slow perme-
ability. The potential is low for recreation uses because
of the clayey surface layer and the large stones.

This soil is in capability subclass VIs and Blackland
range site.

65—Speck Variant loam, 1 to 3 percent slopes.
This shallow, gently sloping, loamy soil is on ridgetops.
Areas are oval and range from 8 to 35 acres.

Typically, the surface layer is reddish brown, moder-
ately alkaline loam about 5 inches thick. Below this to a
depth of 15 inches is reddish brown, mildly alkaline clay,
and from 15 to 18 inches is white, chalky limestone.

This soil is well drained. Runoff is medium. Permeabil-
ity is slow, and available water capacity is very low. The
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Whitewright and Eddy soils along the outer edges of the
mapped areas. The included soils make up less than 20
percent of any area.

Most areas of this soil are used for cultivated crops or
for pasture along with the adjoining, deeper soils. The
potential is low for these uses. The very low available
water capacity in this soil reduces productivity. Leaving
crop residue on the surface of this soil helps to reduce
erosion and conserve moisture. The potential is low for
range and for wildlife habitat. Proper stocking and con-
trolled grazing are needed in management of range.

This soil has medium potential for most urban uses.
The depth to rock and the shrink-swell potential are the
main limitations. The potential is low for septic tank filter
fields because of the slow permeability and shallow
depth to rock. The potential is low for most recreation
uses. The clayey texture and slow permeability are the
major limitations.

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

66—Stephen silty clay, 1 to 3 percent slopes. This
shallow, gently sloping, clayey soil is on convex ridges.
Areas are oval and range from 5 to 120 acres.

Typically, the surface layer is very dark grayish brown,
moderately alkaline silty clay about 13 inches thick.
Below this to a depth of 18 inches is grayish brown,
moderately alkaline very gravelly silty clay that has about
60 percent weakly cemented chalk fragments. Below a
depth of 18 inches is white, platy chalk.
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This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow, and available water capacity is
very low. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Whitewright soils. The included soils make up less than
15 percent of any area.

Areas of this soil are used mainly for cultivated crops.
The potential is medium for this use. Erosion is a hazard,
and the depth to rock is a limitation. Terraces and
grassed waterways help to control runoff. Terraces are
difficult to construct in this shallow soil. Returning crop
residue to the surface of this soil helps to prevent ero-
sion and conserve moisture. The potential is low for
pasture. Depth to rock is the main limitation. Improved
bermudagrasses are fairly well suited to this soil. The
potential is low for range and medium for wildlife habitat.
Restricted rooting depth is the main limitation. Controlled
grazing and proper stocking of range are essential to
maintain plant vigor.

This soil has medium potential for urban uses. The
depth to rock is the main limitation, but the rock is soft
and rippable and makes a good footing for foundations.
The potential is low for septic tank filter fields because
of the depth to rock. The potential is medium for recrea-
tion uses because of the depth to rock and clayey tex-
ture. Maintaining an adequate stand of grasses helps to
reduce erosion in heavily used areas.

This soil is in capability subclass llle and Chalky Ridge
range site.

67—Stephen siity clay, 3 to 5 percent slopes. This
shallow, gently sloping, clayey soil is on uplands. Areas
are generally oblong and range from 10 to 30 acres.

Typically, the surface layer is dark grayish brown, mod-
erately alkaline silty clay about 7 inches thick. Below this
to a depth of 14 inches is grayish brown, moderately
alkaline silty clay loam that has weakly cemented chalk
fragments. The underlying material is white, soft chalk
that is platy in the upper 4 inches and massive below.

This soil is well drained. Runoff is medium. Permeabil-
ity is moderately slow, and available water capacity is very
low. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Eddy and Whitewright soils. The included soils make up
less than 20 percent of any area.

Areas of this soil are mainly used for cultivated crops.
Small grain is the chief crop. The potential is low for row
crops and is medium for small grain. The soil depth is
the main limitation. Erosion is a hazard. Close-growing
crops and returning crop residue to the surface of this
soil help to control erosion, conserve moisture, and
maintain tilth and productivity. The potential is low for
pasture. Depth to rock is the main limitation. Improved
bermudagrasses are fairly well suited to this soil. The
potential is low for range and medium for wildlife habitat.
Restricted rooting depth is the major limitation.

This soil has medium potential for urban uses. The
depth to rock is the main limitation, but the rock is soft
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and rippable and makes a good footing for foundations.
The potential is low for septic tank filter fields because
of the depth to rock. The potential is medium for recrea-
tion uses. The clayey texture is the main limitation.

This soil is in capability subclass IVe and Chalky Ridge
range site.

68—Trinity clay, occaslionally flooded. This deep,
nearly level, clayey soil is on flood plains of major
streams. Areas are oblong and range from 8 to 200
acres. This soil is subject to flooding of short duration
about once in 5 to 10 years.

Typically, the surface layer is very dark gray, moder-
ately alkaline clay about 36 inches thick. Below this to a
depth of 65 inches is moderately alkaline clay. From 36
to 52 inches the clay is dark gray, and from 52 to 65
inches it is mottled light olive brown, olive brown, and
dark grayish brown.

This soil is somewhat poorly drained. Runoff is very
slow. Permeability is very slow, and available water ca-
pacity is high. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Whitesboro and Elbon soils. The included soils make up
less than 30 percent of any area.

Areas of this soil are used for cultivated crops and for
pasture. The potential is high for these uses. Common
and improved bermudagrasses are suited to this soil.

Crops planted early in spring can be damaged by
ponding during wet periods in some years. Leaving crop
residue on the surface of the soil helps to conserve
moisture and improve tilth.

The potential is high for range and medium for wildlife
habitat. Proper stocking and controlled grazing are
needed in the management of range.

This soil has low potential for urban uses. Flooding is
a hazard, and the shrink-swell potential and wetness are
major limitations. The potential is low for septic tank filter
fields because of the very slow permeability, wetness,
and flooding. The potential is low for most recreation
uses. Flooding is a hazard, and the clayey texture and
very slow permeability are limitations.

This soil is in capability subclass llw and Clayey Bot-
tomland range site.

69—Urban land. This map unit makes up parts of the
towns of Sherman and Denison and the Grayson County
Airport. About 75 to 90 percent of the Urban land is
covered with works and structures, such as office build-
ings, downtown areas, shopping centers, runways, rail-
road yards, and parking lots.

About 10 percent of this unit consists of single unit
dwellings that cover 40 to 50 percent of the surface.

Installation of works and structures has so altered and
obscured soil features that identification or classification
of the soils is not feasible. The soil material in Sherman,
however, represents soils that formed over chalk and
shale; the soil material in Denison represents soils that
formed over sandstone; and the soil material at the Air-
port represents soils that formed over shale.
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This miscellaneous area is not assigned to a capability
subclass or range site.

70—Vertel clay, 1 to 3 percent slopes. This moder-
ately deep, gently sloping, clayey soil is on convex foot
slopes. Areas are oblong and range from 10 to 85 acres.
They follow the contour of the slope and are dissected
by shallow drains. In areas that have not been tilled, this
soil has gilgai microrelief consisting of microdepressions
1 to 3 feet wide and microknolls 10 to 16 feet wide. The
microknolls are 2 to B inches higher than the micro-
depressions.

Typically, the surface layer is about 18 inches of gray-
ish brown, neutral clay about 18 inches thick. Below this
to a depth of 37 inches is olive, mildly alkaline clay that
has yellowish brown mottles, and from 37 to a depth of
54 inches is mottled grayish brown and strong brown,
moderately alkaline very shaly clay

This soil is well drained. Runoff is rapid. Permeability is

SOIL SURVEY

very slow, and available water capacity is low. The
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Heiden soils. The included soils make up less than about
15 percent of any area.

Areas of this soil are used mainly for pasture and
range, and some areas are used for cultivated crops.
The potential is medium for these uses. Improved ber-
mudagrasses and King Ranch bluestem are suited to
this soil. Terracing and farming on the contour are
needed to help control erosion. Returning crop residue
to the surface of this soil helps to conserve moisture and
reduce runoff. Proper stocking and controlled grazing are
needed in the management of range. The potential is
medium for wildlife habitat (fig. 11).

This soil has low potential for most urban uses. The
high shrink-swell potential, corrosivity to uncoated steel,
and low strength are the major limitations. These limita-
tions can be overcome by good design and careful in-
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Figure 11.—Geese grazing small grain on Vertel clay, 1 to 3 percent slopes.
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stallation of structures. Bare areas need protection from
erosion during construction. The potential is low for rec-
reation uses. The clayey texture and very slow perme-
ability are the main limitations.

This soil is in capability subclass llle and Eroded
Blackland range site.

71—Vertel clay, 3 to 5 percent slopes. This moder-
ately deep, gently sloping, clayey soil is on side slopes
above drains and on gently undulating, low ridges. Areas
are oblong and range from 8 to 200 acres. A few areas
have rills or shallow gullies. In areas that have not been
tilled, this soil has gilgai microrelief consisting of micro-
depressions 1 to 3 feet wide and microknolls 10 to 16
feet wide. The microknolls are 2 to 8 inches higher than
the microdepressions.

Typically, the surface layer is grayish brown, mildly
alkaline clay about 5 inches thick. Below this to a depth
of 33 inches is olive, moderately alkaline clay that has
yellowish brown mottles. From 33 to a depth of 54
inches is light olive brown and gray, moderately alkaline
very shaly clay.

This soil is well drained. Runoff is rapid. Permeability is
very slow, and available water capacity is low. The
hazard of erosion is severe.

Included with this soil in mapping are small areas of
Normangee and Heiden soils. The included soils make
up less than 20 percent of areas.

Areas of this soil are used mainly for pasture and for
range. The potential is medium for these uses. Proper
stocking and controlled grazing are needed in the man-
agement of range. Improved bermudagrasses and King
Ranch bluestem are suited to this soil. The potential is
medium for wildlife habitat. The potential is low for culti-
vated crops. Terracing and farming on the contour are
needed for cultivated crops. Leaving crop residue on the
surface of this soil helps to reduce erosion and conserve
soil moisture.

This soil has low potential for most urban uses. The
high shrink-swell potential, corrosivity to uncoated steel,
and low strength are the main limitations. These limita-
tions can be overcome by good design and proper instal-
lation of structures. Bare areas need to be protected
from erosion during construction. The potential is low for
most recreation uses. The clayey texture and very slow
permeability are the main limitations.

This soil is in capability subclass IVe and Eroded
Blackland range site.

72—Vertel clay, 5 to 12 percent slopes. This moder-
ately deep, sloping to strongly sloping, clayey soil is on
convex ridges and side slopes along drains. Areas are
oval and range from 15 to about 100 acres. Some areas
have small eroded spots and small gullies. in areas that
have not been tilled, this soil has gilgai microrelief con-
sisting of microdepressions 1 to 3 feet wide and microk-
nolls 10 to 16 feet wide. The microknolls are 2 to 8
inches higher than the microdepressions.
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Typically, the surface layer is grayish brown, mildly
alkaline clay about 8 inches thick. Below this to a depth
of 34 inches is grayish brown, mildly alkaline clay that
has light olive brown mottles. From 34 to a depth of 40
inches is light gray and light olive brown, moderately
alkaline very shaly clay.

This soil is well drained. Runoff is rapid. Permeability is
very slow, and available water capacity is low. The
hazard of erosion is severe.

Included with this soil in mapping are small areas of
Normangee and Heiden soils. The included soils make
up less than 20 percent of any area.

Areas of this soil are used for range. The potential is
medium for this use. Proper stocking and controlled
grazing are needed to maintain the stand of grasses.
The potential is low for pasture. Common and improved
bermudagrasses are suited to this soil. The potential is
medium for wildlife habitat. This soil is not suited to
cultivated crops.

This soil has low potential for most urban uses. The
slope, shrink-swell potential, and low strength are the
main limitations. These limitations are difficult to over-
come. The potential is low for recreation uses. The
slope, very slow permeability, and clayey texture are
limitations that are difficult to overcome.

This soil is in capability subclass Vie and Eroded
Blackland range site.

73—Vertel clay, 5 to 8 percent slopes, severely
eroded. This moderately deep, sloping, clayey soil is on
severely eroded uplands. Areas are rectangular and
range from 10 to about 120 acres. This soil has a series
of gullies, 20 to 80 feet apart, that are 4 to 20 feet wide
and 2 to 10 feet deep. Most of the gullies cannot be
crossed by farm machinery.

Typically, the surface layer is grayish brown, moderate-
ly alkaline clay about 6 inches thick. Below this to a
depth of 38 inches is moderately alkaline clay. From 6 to
18 inches the clay is light brownish gray and from 18 to
38 inches it is brownish yellow. Below this to a depth of
54 inches is pale yellow and yellow very shaly clay.

This soil is well drained. Runoff is rapid. Permeability is
very slow, and available water capacity is low. The
hazard of erosion is severe.

Included with this soil in mapping are small areas of
Vertel clay that are not severely eroded. Also included
are severely eroded areas of Heiden soils. The included
soils make up less than 10 percent of areas.

Most areas of this soil are used for pasture. The po-
tential is low for this use. Common and improved bermu-
dagrasses are fairly well suited. This soil is not suited to
cultivated crops. The potential is medium for range and
low for wildlife habitat. Proper stocking and controlled
grazing are needed in the management of range.

This soil has low potential for urban uses. The high
shrink-swell potential, presence of gullies, and low
strength of this soil are the major limitations. The poten-
tial is low for recreation uses. The clayey texture and
very slow permeability are the main limitations.
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This soil is in capability subclass Vie and Eroded
Blackland range site.

74—Vertel-Urban land complex, 8 to 12 percent
slopes. This complex consists of strongly sloping soils
on convex ridges and side slopes along drains. Areas
are oblong and about 100 acres.

This complex is made up of about 50 percent Vertel
soils, 35 to 40 percent Urban land, and less than 15
percent soils of minor extent. The soils and Urban land
are so intricately mixed that to separate them at the
scale used in mapping was not practical.

Typically, the Vertel soil has a surface layer of grayish
brown, mildly alkaline clay about 5 inches thick. Below
this to a depth of 33 inches is olive, moderately alkaline
clay that has yellowish brown mottles. From 33 to a
depth of 54 inches is olive brown and gray, moderately
alkaline very shaly clay.

The Vertel soil is well drained. Runoff is rapid. Perme-
ability is very slow, and available water capacity is low.
The hazard of erosion is severe.

Urban land consists of single unit dwellings and the
adjoining streets, sidewalks, and patios. In some areas,
especially in sloping areas, the cutting, filling, leveling,
and other disturbances have so obscured the soils that
their identification and classification are not practical.

Included with the Vertel soils and Urban land in map-
ping are small areas of Heiden and Normangee soils.

The soils in this complex have low potential for urban
uses. The slope, high shrink-swell potential, and low
strength are the main limitations. These limitations are
difficult to overcome. Bare areas need to be protected
from erosion during construction.

This complex is not assigned to a capability subclass
or a range site.

75—Whitesboro loam, occasionally flooded. This
deep, nearly level, loamy soil is on narrow flood plains of
streams. Areas are oblong and range from 20 to 150
acres. This soil is subject to brief flooding one or more
times in 3 to 5 years during spring and fall.

Typically, the surface layer is dark grayish brown, neu-
tral loam about 19 inches thick. Below this to a depth of
27 inches is dark grayish brown, slightly acid sandy clay
loam that has gray and reddish brown mottles. Between
depths of 27 and 39 inches is brown, slightly acid clay
loam that has reddish brown and gray mottles, and
below a depth of 39 inches is mottled gray and reddish
yellow, moderately alkaline sandy clay loam.

This soil is moderately well drained. Runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Bunyan and Whitesboro soils that are flooded more fre-
quently than this Whitesboro soil. The included soils
make up less than 20 percent of any area.

Areas of this soil are used mainly for pasture. The
potential is high for this use. Improved bermudagrasses
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are well suited to this soil. The potential is high for
cultivated crops. Leaving crop residue on the surface of
this soil helps to conserve soil moisture. The potential is
high for range and for wildlife habitat. Proper stocking
and controlled grazing are needed in the management of
range.

This soil has low potential for urban uses. Flooding is
the major hazard, but adequate protection from flooding
is difficult to provide. The potential is low for recreation
development. Flooding is a hazard, and wetness is a
major limitation.

This soil is in capability subclass Ilw and Loamy Bot-
tomland range site.

76—Whitewright-Eddy-Howe complex, 1 to 5 per-
cent slopes. These very shallow to moderately deep,
gently sloping soils are on convex chalky ridges. Areas
are oval and range from 15 to 150 acres.

This complex is made up of about 46 percent Whitew-
right soils, 28 percent Eddy soils, 18 percent Howe soils,
and 8 percent soils of minor extent. These soils are so
intricately mixed that to separate them at the scale used
in mapping was not practical.

Typically, the Whitewright soil has a surface layer of
grayish brown, moderately alkaline silty clay loam about
7 inches thick. Below this to a depth of 11 inches is
brown, moderately alkaline silty clay loam, and from 11
to a depth of 15 inches is brown, moderately alkaline,
very gravelly silty clay loam. Below a depth of 15 inches
is platy chalk. The chalk becomes massive as the depth
increases.

Typically, the Eddy soil has a surface layer of brown,
moderately alkaline gravelly clay loam about 4 inches
thick. Below this to a depth of 9 inches is brown, moder-
ately alkaline very gravelly clay loam that has about 80
percent chalk fragments. Below a depth of 9 inches is
massive chalk.

Typically, the Howe soil has a surface layer of grayish
brown, moderately alkaline silty clay loam about 14
inches thick. Below this to a depth of 29 inches is light
brownish gray, moderately alkaline silty clay loam. Below
a depth of 29 inches is platy chalk.

The soils in this complex are well drained. Runoff is
rapid. Permeability is moderate to moderately slow, and
available water capacity is very low or low. The hazard of
erosion is moderate.

Included with these soils in mapping are small areas of
Austin soils.

Areas of this complex are used for pasture and for
range. The potential is low for these uses. Common and
improved bermudagrasses and King Ranch bluestem are
suited to these soils. The potential is low for wildlife
habitat and for cultivated crops. The rooting depth and
the low or very low available water capacity restrict plant
growth.

These soils have medium potential for urban develop-
ment. The depth to rock is the major limitation. The
potential is low for septic tanks because of the depth to



GRAYSON COUNTY, TEXAS

rock. The potential is medium for recreation develop-
ment. The small stones and clayey texture are the major
limitations.

This complex is in capability subclass IVe. The Whi-
tewright and Eddy soils are in Chalky Ridge range site,
and the Howe soil is in Clay Loam range site.

77—Whitewright-Eddy-Howe complex, 5 to 12 per-
cent slopes. These very shallow to moderately deep,
sloping to strongly sloping soils are on sides of ridges
along drains. Areas are long and narrow or oval and
range from 20 to 300 acres.

This complex is made up of about 41 percent Whitew-
right soils, 28 percent Eddy soils, 25 percent Howe soils,
and 6 percent soils of minor extent. These soils are so
intricately mixed that to separate them at the scale used
in mapping was not practical.

Typically, the Whitewright soil has a surface layer of
light brownish gray, moderately alkaline silty clay loam
about 5 inches thick. Below this to a depth of 16 inches
is very pale brown, moderately alkaline silty clay loam.
Below a depth of 16 inches is platy chalk.

Typically, the Eddy soil has a surface layer of light
brownish gray, moderately alkaline gravelly clay loam
about 5 inches thick. Below this to a depth of 11 inches
is light brownish gray, moderately alkaline very gravelly
clay loam that has about 70 percent chalk fragments.
Below a depth of 11 inches is platy chalk.

Typically, the Howe soil has a surface layer of pale
brown, moderately alkaline silty clay loam about 5 inches
thick. Below this to a depth of 14 inches is grayish
brown, moderately alkaline silty clay loam. From 14 to 22
inches is pale brown, moderately alkaline silty clay loam,
and below a depth of 22 inches is platy chalk.

The soils in this complex are well drained. Runoff is
rapid. Permeability is moderate to moderately slow, and
available water capacity is very low to low. The hazard of
erosion is severe.

included with these soils in mapping are small areas of
Altoga soils on the lower part of slopes.

Areas of this complex are used mainly for pasture and
for range. The potential is low for these uses. Common
and improved bermudagrasses and King Ranch blues-
tem are suited to these soils. Proper stocking and con-
trolled grazing are needed in the management of range.
The potential is low for wildlife habitat. These soils are
not suited to cultivated crops.

The soils in this complex have medium potential for
urban development. The slope and depth to rock are the
main limitations. The potential is low for septic tank filter
fields because of the depth to rock. The potential is low
for most recreation development. The clayey texture and
slope are the main limitations.

This complex is in capability subclass Vle. The Whi-
tewright and Eddy soils are in Chalky Ridge range site,
and the Howe soil is in Clay Loam range site.

78—Whitewright-Gullied land complex. This map
unit consists of gullied, shallow, sloping to strongly slop-
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ing soils on the side slopes of chalk ridges. Slope ranges
from 5 to about 10 percent. Areas are long and narrow
and range from 10 to 150 acres. The soils have gullies
that are 2 to 8 feet deep, 15 to 35 feet wide, and 20 to
100 feet apart (fig. 12). In the gullies, the underlying
chalk is exposed.

This complex has an average composition of about 43
percent Whitewright soils and soils that are similar to
Whitewright soils, 30 percent exposed chalk in gullies,
and 27 percent soils of minor extent. The extent of these
soils and Gullied land in areas is not uniform and the
pattern in which they occur is not regular.

Typically, the Whitewright soil has a surface layer of
grayish brown, moderately alkaline siity clay loam about
4 inches thick. Below this to a depth of 12 inches is pale
brown, moderately alkaline silty clay loam, and below a
depth of 12 inches is platy chalk.

These soils are well drained. Runoff is rapid. Perme-
ability is moderate, and available water capacity is very
low. The hazard of erosion is severe.

Included with these soils in mapping are areas of Eddy
and Howe soils.

Most areas of these soils are used for range. Some
areas are used for bermudagrass pasture. The potential
is low for pasture. Areas need to be shaped and
smoothed and planted to grasses. Common or improved
bermudagrasses are suited to this soil. The potential is
low for range and for wildlife habitat. Proper stocking and
controlled grazing are needed in the management of
range. The soils in this complex are not suited to culti-
vated crops.

The Whitewright soils and Gullied land have low po-
tential for urban development. Shaping and smoothing of
the gullies is needed. The shallow depth to rock is a
major limitation. The potential is low for most recreation
uses. Gullies and the clayey surface layer are the major
limitations.

This complex is in capability subclass Vle. Whitewright
soils are in Chalky Ridge range site, Gullied land is not
assigned to a range site.

79—Wilson silty clay loam, 0 to 1 percent slopes.
This deep, nearly level, loamy soil is on old broad ter-
races. Areas are elongated and range from 15 to about
500 acres.

Typically, the surface layer is dark gray, medium acid
silty clay loam about 8 inches thick. Below this to a
depth of more than 57 inches is silty clay. From 8 to 25
inches the silty clay is dark gray and neutral, between 25
and 34 inches it is gray and mildly alkaline, and from 34
to 57 inches it is gray and neutral. Below a depth of 57
inches the silty clay is mottled light brownish gray,
brownish yellow, and gray and is neutral.

This soil is somewhat poorly drained. Runoff is slow.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is slight.
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Included with this soil in mapping are small areas of
Mabank soils. The included soils make up less than 10
percent of any area.

Areas of this soil are used for cultivated crops and for
pasture. The potential is medium for cultivated crops.
Leaving crop residue on the surface of this soil helps to
conserve soil moisture. The potential is high for pasture.
Improved bermudagrasses are well suited to this soil.
The potential is medium for range and for wildlife habitat.

SOIL SURVEY

Proper stocking and controlled grazing are needed in the
management of range.

This soil has low potential for most urban uses. The
high shrink-swell potential, low strength, and wetness are
the main limitations. The potential is low for septic tank
filter fields because of the very slow permeability. The
potential is low for most recreation uses. The very slow
permeability and wetness are the main limitations.

This soil is in capability subclass lllw and Claypan
Prairie ranqe site.

Figure 12.—Area of Whitewright-Gullied land complex showing large bare area of chalk extending from edges of gully.
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80—Wilson silty clay loam, 1 to 3 percent slopes.
This deep, gently sloping, loamy soil is on old terraces.
Areas are oblong and range from 10 to 150 acres.

Typically, the surface layer is dark gray, neutral silty
clay loam about 6 inches thick. Below this to a depth of
44 inches is mildly alkaline silty clay. From 6 to 25
inches the silty clay is dark gray, and from 25 to 44
inches it is gray. Between depths of 44 and 62 inches is
light brownish gray, moderately alkaline silty clay, and
from 62 to a depth of 80 inches is mottled yellowish
brown, light gray, and grayish brown, moderately alkaline
shaly clay.

This soil is somewhat poorly drained. Runoff is slow.
Permeability is very slow, and available water capacity is
high. The hazard of erosion is moderate.

Included with this soil in mapping are small areas, less
than 10 acres, of Mabank and Crockett soils. The includ-
ed soils make up 5 to 15 percent of most areas.

Areas of this soil are used for pasture and for cultivat-
ed crops. The potential is high for pasture. Common and
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improved bermudagrasses are suited to this soil. The
potential is medium for cultivated crops (fig. 13). Leaving
crop residue on the surface of this soil helps to maintain
tilth and conserve moisture. The potential is medium for
range and for wildlife habitat. Proper stocking and con-
trolled grazing are needed in management of range.

This soil has low potential for most urban uses. The
high shrink-swell potential, wetness, and low strength are
the major limitations. The potential is low for septic tank
filter fields because of the very slow permeability. The
potential is low for recreation uses. The very slow per-
meability and wetness are the main limitations.

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

81—Zilaboy solls, frequently flooded. These deep,
nearly level, clayey soils are on flood plains of the major
streams. Areas are long and narrow and average about
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Figure 13.—Cotton on Wilson silty clay loam, 1 to 3 percent slopes.
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3,000 acres. These soils are flooded two to four times a
year for a period of 2 to 7 days, mainly in spring and fall.

Typically, the surface layer of a Zilaboy soil is dark
grayish brown, slightly acid clay about 5 inches thick.
Below this to a depth of 70 inches is clay. From 5 to 18
inches the clay is olive gray and slightly acid, from 18 to
40 inches it is grayish brown and slightly acid, from 40 to
55 inches it is olive and neutral, and from 55 to 70
inches it is olive and mildly alkaline.

These soils are somewhat poorly drained. Runoff is
very slow. Permeability is very slow, and available water
capacity is high. The hazard of erosion is slight.

Included with these soils in mapping are small areas of
Trinity and Whitesboro soils. The included soils make up
less than 25 percent of any area.

Areas of these soils are used for pasture and for
range. The potential is high for these uses. Common and
improved bermudagrasses are suited to these soils. Con-
trolled grazing and control of brush are needed in man-
agement of range. The potential is medium for wildlife
habitat. These soils flood and are not suited to cultivated
crops.

These soils have low potential for urban uses. The
flooding is a major hazard. The potential is low for recre-
ation uses. Flooding is a hazard, and the clayey texture
is a major limitation.

These soils are in capability subclass Vw and Clayey
Bottomland range site.

Use and management of the 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;
as sites for buildings, sanitary facilities, highways, and
other transportation systems, and parks and other recre-
ation 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 fail-
ures caused by unfavorable soil properties.

Planners and others using soil survey information can
evaluate the effect of specific land used 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.
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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 soil
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

General management needed for crops and pasture is
suggested in this section. 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
from the local office of the Soil Conservation Service or
the Cooperative Extension Service.

The potential of the soils in Grayson County is good
for increased production of food. Food production could
be increased by extending the latest crop production
technology to all cropland in the county.

The acreage in crops and pasture has gradually been
decreasing as more land is used for urban development.
At present, an estimated 35,000 acres is in urban uses,
and this figure is growing each year. The use of this soil
survey to help make land use decisions that will influ-
ence the future role of farming in the county is discussed
in the section “General soil map for broad land use
planning.”

Soil erosion is the major problem on about three-
fourths of the cropland and pastureland in Grayson
County.

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 on soils that have a clayey subsoil,
such as Crockett, Crosstell, Mabank, and Normangee
soils. It is also especially damaging on soils that have a
layer in or below the subsoil that limits the depth of the
root zone, such as the rock in Howe and Whitewright
soils. Second, soil erosion on farmland results in sedi-
ment entering streams and ponds. Control of erosion
minimizes the pollution of streams and ponds by sedi-
ment and improves the quality of water for livestock, for
municipal use, for recreation, and for fish and wildlife.

In many sloping fields, preparing a good seedbed and
tilling are difficult on clayey spots because the original
surface layer has been eroded away. Such spots are
common in areas of eroded Crockett and Crosstell soils.

Maintenance of a protective surface cover on the soil
helps to control erosion, reduce runoff, and increase
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infiltration. A cropping system that keeps plant cover on
the surface for extended periods helps to hold soil ero-
sion losses to an amount that will not reduce the produc-
tive capacity of the soil. On livestock farms, the legume
and grass forage crops in the cropping system reduce
erosion on sloping land and also provide nitrogen and
improve tilth for the following crop.

Minimizing tillage and leaving crop residue on the sur-
face help to increase infiltration and reduce the hazards
of runoff and erosion. These practices can be adapted to
most soils in the survey area but are more difficult to use
successfully on the eroded soils and on the soils that
have a clayey surface layer, such as Vertel, Heiden,
Houston Black, and Fairlie soils. A no-tillage system for
grain sorghum is effective in reducing erosion on sloping
land and can be adapted to most soils in the survey
area.

Terraces and diversions reduce the length of slope
and reduce runoff and erosion. Parallel terraces fitted to
the use of modern farm equipment eliminate point rows
and are easier to farm. Parallel terraces can be used on
most of the soils in Grayson County.

Soil blowing is a hazard on the sandy Heaton, Kioma-
tia, and Gasil soils. Soil blowing can damage soils if
winds are strong and the soils are dry and bare of
vegetation or surface mulch. Maintaining plant cover,
surface mulch, or rough surfaces through proper tillage
minimizes soil blowing on these soils.

Information and technical assistance for the design of
erosion control practices for each kind of soil is available
in local offices of the Soil Conservation Service.

Tilth is important to the germination of seeds and the
infiltration of water into the soil. Soils that have good tilth
are granular and porous.

Some of the soils used for cultivated crops form a
crust on the surface after periods of intense rainfall. The
crust is hard when dry and nearly impervious to water.
Once the crust forms it reduces infiltration and increases
runoff. Regular additions of crop residue, manure, and
other organic material help to improve tilth and reduce
crust formation.

If the clayey soils are wet when plowed, they tend to
become very cloddy when dry, making good seedbeds
very difficult to prepare. Plowing these soils at an opti-
mum soil moisture condition and regular additions of
crop residue to the soil help to improve tilth.

The fertility of most soils in the survey area can be
increased by the addition of fertilizers, especially nitro-
gen and phosphorus. Some of the soils are low in potas-
sium. On all soils, additions of 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 Exten-
sion Service and the Soil Conservation Service can help
in determining the kinds and amounts of fertilizer to

apply.
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Yields per acre

The average vyields per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. 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;
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.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly ap-
plied as needed, and that tillage is kept to a minimum.

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 6 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
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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 |l 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.

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, 6, 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, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is shown in table 7. The capability classification of
each map unit is given in the section “Soil maps for
detailed planning.”

Rangeland

A small percentage of Grayson County is in rangeland.
In most areas the forage produced on rangeland is sup-
plemented by pasture, crop stubble, and small grain. In
winter the native forage is supplemented with hay and
protein concentrate.

The native vegetation in many parts of the survey area
has been greatly depleted by continued excessive use.
Some areas have been used for cultivated crops and
have been abandoned. The grasses in the abandoned
areas are generally of an inferior quality. Production of
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these areas could be greatly increased by good manage-
ment.

In the northern part of the county, some soils are
shallow over hard limestone. These soils support short
and mid grasses, and have low production potential be-
cause of the shallow rooting depth. Other soils are steep
or contain large stones. These soils support mid and tall
grasses and have greater production than the shallow
soils. In the central and southwestern parts of the
county, the soils are deep and support a good growth of
tall and mid grasses. In the southeastern part of the
county, the soils are moderately deep and loamy. They
support a good growth of mid and tall grasses.

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 reestablished. Controlling weeds and brush
are also important management concerns. 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.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation pro-
duced on rangeland are closely related to the kind of
soil. Effective management is based on the relationship
between the soils and vegetation and water.

Table 8 shows, for each soil in the survey area, the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the average percentage of each
species. Only those soils that are used as or are suited
to rangeland are listed. Explanation of the column head-
ings in table 8 follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs from natural plant communities on other range
sites in kind, amount, and proportion of range plants.
The relationship between soils and vegetation was es-
tablished during this survey; thus, range sites generally
can be determined directly from the soil map. Soil prop-
erties that affect moisture supply and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production is the amount of vegetation that can
be expected to grow annually on well managed range-
land that is supporting the potential natural plant commu-
nity. It includes all vegetation, whether or not it is palat-
able to grazing animals. It includes the current year's
growth of leaves, twigs, and fruits of woody plants. It
does not include the increase in stem diameter of trees
and shrubs. 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-
cipitation and the temperatures make growing conditions
substantially better than average. In a normal year, grow-
ing conditions are about average. In an unfavorable year,
growing conditions are well below average, generally be-
cause of low available soil moisture.
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Dry weight is the total annual yield per acre reduced to
a common percent of air-dry moisture.

Characteristic vegetation—the grasses, forbs, and
shrubs that make up most of the potential natural plant
community on each soil—is listed by common name.
Under composition, the expected percentage of the total
annual production is given for each species making up
the characteristic vegetation. The amount that can be
used as forage depends on the kinds of grazing animals
and on the grazing season.

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. it
also requires an evaluation of the present range condi-
tion. Range condition is determined by comparing the
present plant community with the potential natural plant
community on a particular range site. The more closely
the existing community resembles the potential commu-
nity, the better the range condition. Range condition is
an ecological rating only. It does not have a specific
meaning that pertains to the present plant community in
a given use.

The objective in range management is to control graz-
ing 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 re-
sults in the optimum production of vegetation, conserva-
tion of water, and control of erosion. Sometimes, howev-
er, a range condition somewhat below the potential
meets grazing needs, provides wildlife habitat, and pro-
tects soil and water resources.

Recreation

The soils of the survey area are rated in table 9 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 9, 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 9 can be supplemented by
other information in this survey, for example, interpreta-
tions for septic tank absorption fields in table 12 and
interpretations for dwellings without basements and for
local roads and streets in table 11.

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 almost 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 little 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 10, the soils in the survey area are rated
according to their potential for providing habitat for var-
ious 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
suitable for establishing, improving, or maintaining specif-
ic elements of wildlife habitat; and in determining the
intensity of management needed for each element of the
habitat.
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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 created, improved, or maintained in most
places, but management is difficult and must be inten-
sive. 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, improv-
ing, or maintaining habitat is impractical or impossible.

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. Examples of grain and seed
crops are wheat, oats, grain sorghum, soybeans, and
sunflowers.

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. Examples of grasses and legumes are
fescue, lovegrass, ryegrass, clover, and vetch.

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. Examples of wild herbaceous plants are
bluestem, indiangrass, croton, ragweed, and switchgrass.

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. Examples of shrubs are American beautyberry
and possum haw.

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. Examples of wetland plants are
smartweed, wild millet, sedges, and cattails.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are

SOIL SURVEY

created by dams, levees, or other water-control struc-
tures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are waterfowl feeding areas, wildlife water-
ing developments, and beaver ponds.

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. The wildlife attracted to these areas
include bobwhite quail, mourning dove, songbirds,
skunks, foxes, coyotes, and rabbits.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife at-
tracted to such areas are ducks, geese, herons, shore
birds, kingfisher, mink, and beaver.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland include deer, thrushes, meadowlark, squirrels,
raccoon, and opossum.

Engineering

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,
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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
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.

Bullding site development

Table 11 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and with-
out basements, small commercial buildings, and local
roads and streets. The limitations are considered s/ight if
soil properties and site features are generally 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 mini-
mize the limitations; and severe if soil properties or site
features are so unfavorable or so difficult to overcome
that special design, significant increases in construction
costs, and possibly increased 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
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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.

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 filis 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, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Sanitary facilities

Table 12 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 12 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.
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Septic tank absorption fields are areas in which efflu-
ent from a septic tank is distributed into the soil through
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 12 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 poliution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 12 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock br 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 trenches, 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
revegetation. 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 materlals

Table 13 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 and topsoil. The
ratings are based on soil properties and site features
that affect the removal of the soil and its use as con-
struction 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 source 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
after it is stabilized with lime or cement is not considered
in the ratings.
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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 materia! is less than 3 feet
thick.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 13 provide
guidance as to where to look for probable sources are
based on the probability that soils in a given area con-
tain 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 15.

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,
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
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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 14 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
limitations are considered slight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome; mod-
erate 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 difficult to overcome that spe-
cial 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.
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
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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 caving. The productiv-
ity 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 controlied 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.

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
15.

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 index properties

Table 15 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
;ayers of contrasting properties within the upper 5 or 6
eet.

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 Agriculture (3). 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 example, 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
of seven groups from A-1 through A-7 on the basis of
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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 O for the best subgrade material to 20
or higher for the poorest.

Rock fragments more 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 limit, 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 16 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.

Clay as a soil separate consists of mineral soil parti-
cles that are less than 0.002 millimeter in diameter. In
this table, the estimated clay content of each major soil
layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain mois-
ture. They influence shrink-swell potential, permeability,
and plasticity, the ease of soil dispersion, and other soil
properties. The amount and kind of clay in a soil also
affect tillage and earth-moving operations.

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
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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
water movement under saturated conditions affects be-
havior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
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.

If 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.

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.
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The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

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.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind ero-
sion in cultivated areas. The groups indicate the suscep-
tibility of soil to wind erosion and the amount of soil lost.
Soils are grouped according to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind ero-
sion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
. control wind erosion are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible. Crops can be grown
if intensive measures to control wind erosion are used.

4, Clays, silty clays, clay loams, and siity clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 16, the estimated content of organic matter of
the plow layer is expressed as a percentage, by weight,
of the soil material that is less than 2 millimeters in
diameter.

The content of organic matter of a soil can be main-
tained or increased by returning crop residue to the soil.
Organic matter affects the available water capacity, infil-
tration rate, and tilth. It is a source of nitrogen and other
nutrients for crops.
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Soil and water features

Table 17 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped ac-
cording to the intake of water when the soils are thor-
oughly wet and receive 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 mainly of
deep, well drained to excessively drained sands or grav-
elly sands. These soils have a high rate of water trans-
mission.

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 having a
layer that impedes the downward movement of water or
soils of 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 clays that have a high shrink-swell potential,
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 material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
is not considered flooding.

Table 17 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possi-
ble under unusual weather conditions; common that it is
likely under normal 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 /ong if more than 7 days.
Probable dates are expressed in months; November-
May, for example, means that flooding can occur during
the period November through May.

The information is based on evidence in the seil pro-
file, namely thin strata of gravel, sand, silt, or clay depos-
ited by floodwater; irregular decrease in organic matter
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content with increasing depth; and absence of distinctive
horizons that form in soils that are not subject to flood-
ing.

Also considered is local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that delin-
eate flood-prone areas at specific flood frequency levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a saturat-
ed zone, namely grayish colors or mottles in the soil.
Indicated in table 17 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. A water table that is
seasonally high for less than 1 month is not indicated in
table 17.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An arte-
sian water table is under hydrostatic head, generally be-
neath an impermeable layer. When this layer is penetrat-
ed, the water level rises in an uncased borehole. A
perched water table is water standing above an unsatu-
rated zone. In places an upper, or perched, water table
is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

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.

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-
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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.

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.

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
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 (3). Many of the technical terms used in the
descriptions are defined in Soil Taxonomy (4). 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 and shallow,
loamy soils on uplands. These soils formed in material
weathered from limestone and marl. Slope ranges from 3
to 30 percent.

Typical pedon of Aledo gravelly clay loam, 3 to 8
percent slopes; from the junction of Farm Roads 1417
and 120 west of Denison, 0.2 mile west on Farm Road
120, 1.5 miles north on county road, and 300 feet west
of road, in rangeland:

A11—0 to 3 inches; grayish brown (10YR 5/2) gravelly
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium subangular blocky struc-
ture; hard, friable; 20 percent fragments of limestone
2 millimeters to 1 inch across; calcareous; moder-
ately alkaline; clear wavy boundary.

A12—3 to 8 inches; brown (10YR 5/3) very gravelly clay
loam, dark brown (10YR 3/3) moist; moderate
medium subangular blocky structure; hard, friable;
about 50 percent fragments of limestone 2 millime-
ters to 2 1/2 inches across; calcareous; moderately
alkaline; abrupt wavy boundary.

R—8 to 12 inches; hard, slightly fractured limestone.

The solum ranges from 8 to 15 inches in thickness. It
is moderately alkaline and is calcareous.

The A11 horizon is grayish brown, dark grayish brown,
very dark grayish brown, brown, or dark brown. It is clay
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loam or gravelly clay loam. This horizon is 5 to 35 per-
cent, by volume, fragments of limestone.

The A12 horizon is grayish brown, dark grayish brown,
very dark grayish brown, brown, or dark brown. It is 35 to
80 percent, by volume, fragments of limestone.

The R layer is indurated, slightly fractured limestone.

Altoga series

The Altoga series consists of deep, loamy soils on
terraces. These soils formed in calcareous clayey sedi-
ment. Slope ranges from 5 to 8 percent.

Typical pedon of Altoga clay loam, 5 to 8 percent
slopes; from the intersection of U.S. Highways 69 and 82
in Bells, 2.4 miles west on U.S. Highway 82, 0.5 mile
north on county road, 0.2 mile east on county road, and
40 feet south, in cultivated field:

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium granular structure; hard, friable;
calcareous; moderately alkaline; abrupt smooth
boundary.

B21—6 to 32 inches; very pale brown (10YR 7/4) clay
loam, light yellowish brown (10YR 6/4) moist; mod-
erate fine granular and moderate fine subangular
blocky structure; hard, friable; calcareous; moderate-
ly alkaline; gradual smooth boundary.

B22ca—32 to 43 inches; very pale brown (10YR 7/4)
clay loam, light yellowish brown (10YR 6/4) moist;
moderate fine granular and moderate fine subangu-
lar blocky structure; hard, friable; about 5 percent
visible soft masses of calcium carbonate; calcare-
ous; moderately alkaline; gradual smooth boundary.

B3ca—43 to 65 inches; light yellowish brown (10YR 6/4)
clay loam, yellowish brown (10YR 5/4) moist; weak
fine granular structure; hard, friable; about 5 percent
visible threads of calcium carbonate; calcareous;
moderately alkaline.

The solum is 40 to 70 inches in thickness. Depth to
soft bodies of calcium carbonate is 10 to 28 inches. The
solum is clay loam throughout. It is moderately alkaline
and is calcareous.

The A horizon is dark grayish brown, light brownish
gray, brown, pale brown, or yellowish brown.

The B horizon is yellowish brown, light yellowish
brown, very pale brown, or pale brown. In some pedons,
it has a few brownish or light gray mottles below a depth
of 40 inches. This horizon has 5 to 20 percent weakly
cemented concretions, films and threads, or soft masses
of calcium carbonate. In this horizon, calcium carbonate
equivalent ranges from 40 to 70 percent.

Aubrey series

The Aubrey series consists of moderately deep, loamy
soils on uplands. These soils formed in material weath-
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ered from acid clayey shale. Slope ranges from 3 to 12
percent.

Typical pedon of Aubrey stony fine sandy loam, in an
area of Aubrey-Birome complex, 3 to 12 percent slopes;
from the intersection of Farm Roads 120 and 996 in
Pottsboro, 1.5 miles north on Farm Road 120, 0.9 mile
west on county road, and 25 feet south of road, in oak
woods:

A1—0 to 3 inches; dark yellowish brown (10YR 4/4)
stony fine sandy loam, dark yellowish brown (10YR
3/4) moist; weak medium granular structure; hard,
very friable; common medium and fine roots; about
30 percent fragments of ironstone and sandstone 2
millimeters to 6 inches across; neutral; clear smooth
boundary.

A2—3 to 6 inches; light yellowish brown (10YR 6/4)
stony fine sandy loam; yellowish brown (10YR 5/4)
moist; weak medium granular structure; hard, very
friable; common fine and medium roots; about 50
percent fragments of ironstone and sandstone 2 mil-
limeters to 2 feet across; neutral; clear smooth
boundary.

B21t—6 to 18 inches; red (2.5YR 5/6) clay, red (2.5YR
4/6) moist; few fine faint yellowish brown mottles;
moderate medium blocky structure; hard, firm;
cracks in the upper part contain coatings of material
from the A horizon; common medium and fine roots;
extremely acid; gradual smooth boundary.

B22t—18 to 32 inches; red (2.5YR 4/86) clay, dark red
(2.5YR 3/6) moist; common coarse prominent yel-
lowish brown (10YR 5/6) mottles; moderate medium
blocky structure; hard, firm; few fine and medium
roots; extremely acid; gradual smooth boundary.

Cr1—32 to 48 inches; mottled red (2.5YR 4/6), gray
(10YR 6/1), and strong brown (7.5YR 5/6) moist,
shaly clay; massive; hard, firm; extremely acid; grad-
ual smooth boundary.

Cr2—48 to 60 inches; mottled dark yellowish brown
(10YR 3/4), brown (7.5YR 4/4), and gray (N 6/0)
moist, shale; massive; very hard, very firm; very
strongly acid.

The solum is 20 to 40 inches in thickness.

The A horizon is fine sandy loam or stony fine sandy
loam. It is brown, yellowish brown, or dark yellowish
brown. This horizon is medium acid through neutral. A
thin A2 horizon is present in most pedons and is slightly
lighter in color than the A1 horizon.

The Bt horizon is red, yellowish red, reddish brown, or
strong brown. It has contrasting mottles of red, yellowish
red, yellowish brown, brownish yellow, light yellowish
brown, reddish brown, strong brown, light brownish gray,
grayish brown, or gray. The mottles range from none to
few in the upper part of the Bt horizon and from few to
common in the lower part. This horizon has 40 to 60
percent clay content. It is extremely acid through
medium acid.
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The Cr horizon is stratified shaly clay, clayey shale, or
shale. It is mottled in shades of red, brown, gray, and
yellow. This horizon is extremely acid through neutral.

Austin series

The Austin series consists of moderately deep, clayey
soils on uplands. These soils formed in chalk. Slope
ranges from 1 to 5 percent.

Typical pedon of Austin silty clay, 3 to 5 percent
slopes; from the intersection of U.S. Highway 75 and
county road in southwest edge of Howe, 2 miles west on
county road to Hall Cemetery, and 50 feet north of
cemetery, in pasture:

A1—0 to 11 inches; dark grayish brown (10YR 4/2) silty
clay, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; hard, firm; few small
chalk fragments; common roots; worm casts filled
with lighter colored material; calcareous; moderately
alkaline; clear smooth boundary.

B21—11 to 15 inches; grayish brown (10YR 5/2) silty
clay, dark grayish brown (10YR 4/2) moist; moder-
ate fine subangular blocky structure; hard, firm; few
roots; few small chalk fragments; worm casts; cal-
careous; moderately alkaline; clear smooth bound-
ary.

B22—15 to 22 inches; light brownish gray (2.5YR 6/2)
silty clay, grayish brown (2.5Y 5/2) moist; moderate
fine subangular blocky structure; hard, firm; few
roots; few small chalk fragments; worm casts; few
black concretions; calcareous; moderately alkaline;
clear smooth boundary.

B3—22 to 30 inches; light gray (2.5Y 7/2) silty clay
loam, light brownish gray (2.5Y 6/2) moist; weak fine
subangular blocky structure; hard, firm; few roots; 35
percent small chalk fragments that slake in water;
calcareous; moderately alkaline; abrupt wavy bound-

ary.
Cr—30 to 36 inches; white (10YR 8/2) platy chalk.

The solum is 20 to 40 inches in thickness. It is silty
clay, calcareous, and moderately alkaline throughout.

The A horizon is grayish brown, dark grayish brown, or
very dark grayish brown.

The B horizon is grayish brown, light brownish gray,
light gray, very pale brown, pale brown, light yellowish
brown, yellowish brown, or brown.

The Cr horizon is white or light gray chalk that has
hardness of less than three on Mohs’ scale.

Bastrop series

The Bastrop series consists of deep, loamy soils on
terraces. These soils formed in loamy sediment. Slope
ranges from O to 3 percent.

Typical pedon of Bastrop loam, 1 to 3 percent slopes;
from the intersection of Farm Roads 120 and 1753 east
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of Denison, 3.8 miles east on Farm Road 120 and 60
feet north of right-of-way, in idle field:

Ap—0 to 6 inches; reddish brown (5YR 5/4) loam, dark
reddish brown (5YR 3/3) moist; weak medium
granular structure; hard, very friable; many fine
roots; neutral; clear smooth boundary.

B21t—6 to 18 inches; reddish brown (2.5YR 5/4) clay
loam, dark reddish brown (2.5YR 3/4) moist; moder-
ate medium subangular blocky structure; hard, fri-
able; few roots; clay films; slightly acid; gradual
smooth boundary.

B22t—18 to 34 inches; red (2.5YR 5/6) clay loam, dark
red (2.5YR 3/6) moist; moderate medium subangu-
lar blocky structure; hard, friable; few roots; patchy
clay films; few fine siliceous pebbles; medium acid;
gradual smooth boundary.

B23t—34 to 62 inches; red (2.5YR 5/6) clay loam, red
(2.5YR 4/6) moist; moderate medium subangular
blocky structure; hard, friable; few roots; few patchy
clay films bridging sand grains; few fine siliceous
pebbles; slightly acid.

The solum is 60 to more than 75 inches in thickness.

The A horizon is yellowish brown, brown, or reddish
brown. It is medium acid through neutral.

The Bt horizon is clay loam or sandy clay loam. It is
reddish brown, red, yellowish red, or reddish yellow. The
B21t horizon is slightly acid or neutral. The B22t and
B23t horizons are medium acid through mildly alkaline.

Birome series

The Birome series consists of moderately deep, loamy
soils on uplands. These soils formed in clayey.and sandy
sediment. Slope ranges from 3 to 12 percent.

Typical pedon of Birome stony fine sandy loam, in an
area of Aubrey-Birome complex, 3 to 12 percent slopes;
from the intersection of U.S. Highway 75 and Farm Road
120 in Denison, 4.9 miles west on Farm Road 120 and
30 feet north of right-of-way, in woods:

A1—0 to 4 inches; pale brown (10YR 6/3) stony fine
sandy loam, brown (10YR 4/3) moist; moderate
medium granular structure; hard, friable; common
fine roots; about 15 percent fragments of ironstone
2 milimeters to 20 inches across the long axis;
slightly acid; clear smooth boundary.

A2—4 to 8 inches; light yellowish brown (10YR 6/4)
stony fine sandy loam, yellowish brown (10YR 5/4)
moist; weak medium granular structure; hard, friable;
common fine roots; about 10 percent fragments of
ironstone 2 millimeters to 20 inches across the long
axis; slightly acid; clear smooth boundary.

B21t—8 to 18 inches; red (2.5YR 4/6) clay, dark red
(2.5YR 3/6) moist; moderate medium blocky struc-
ture; very hard, firm; few fine and medium roots; clay
films; few fragments of sandstone and ironstone 2
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millimeters to 2 inches across the long axis; ex-
tremely acid; gradual smooth boundary.

B22t—18 to 25 inches; red (2.5YR 5/6) clay, red (2.5YR
4/6) moist; few fine distinct strong brown mottles;
moderate fine blocky structure; hard, firm; few fine
and medium roots; clay films; few fragments of
sandstone less than 1 inch across the long axis;
extremely acid; gradual smooth boundary.

B3—25 to 31 inches; mottled reddish brown (2.5YR 4/4),
brown (7.5YR 5/4), and yellowish brown (10YR 5/6)
clay; moderate fine blocky structure; hard, firm; few
fine roots; common sandstone fragments; extremely
acid; clear wavy boundary.

Cr—31 to 35 inches; dark red (10R 3/6) and strong
brown (7.5YR 5/8) brittle sandstone; extremely acid.

The solum ranges from 23 to 40 inches in thickness.
Fragments of ironstone and sandstone, 2 millimeters to
30 inches across the long axis, make up 5 to 25 percent,
by volume, of the solum.

The A horizon is pale brown, brown, or light reddish
brown and is medium acid through neutral. The A2 hori-
zon, where present, is very pale brown or light yellowish
brown.

The Bt horizon is red or yellowish red. It has none to
common mottles of brown, strong brown, yellowish
brown, yellowish red, or dark red. This horizon is ex-
tremely acid through medium acid. The B3 horizon,
where present, is mottled brown, yellowish brown, red-
dish brown, or red. It is clay or sandy clay and is ex-
tremely acid through medium acid.

The Cr horizon is brownish or reddish sandstone inter-
bedded with red, gray, or brown shaly clay. It is extreme-
ly acid through medium acid.

Bolar series

The Bolar series consists of moderately deep, loamy
soils on uplands. These soils formed in material weath-
ered from interbedded limestone and marl. Slope ranges
from 1 to 12 percent.

Typical pedon of Bolar clay loam, 1 to 5 percent
slopes; from the intersection of Texas Highway 75A and
Farm Road 84 in Denison, 6.1 miles northwest on Farm
Road 84, 0.1 mile north on country road, 0.2 mile north-
east on a road of the Corps of Engineers and 150 feet
east, in rangeland:

A1—0 to 10 inches; brown (10YR 4/3) clay loam, dark
brown (10YR 3/3) moist; moderate medium granular
structure and moderate medium subangular blocky;
hard, friable; common fine roots; about 5 percent
fragments of limestone 1/2 inch to 5 inches across;
calcareous; moderately alkaline; clear smooth
boundary.

B21—10 to 22 inches; pale brown (10YR 6/3) clay loam,
brown (10YR 5/3) moist; moderate medium granular
and moderate medium subangular blocky structure;
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hard, firm; common fine roots; few fine calcium car-
bonate concretions; common fragments of limestone
and fragments of shells; about 60 percent calcium
carbonate equivalent; calcareous; moderately alka-
line; gradual smooth boundary.

B22ca—22 to 33 inches; very pale brown (10YR 7/3)
clay loam, pale brown (10YR 6/3) moist; moderate
medium subangular blocky structure; hard, firm; few
fine roots; about 20 percent visible soft masses and
concretions of calcium carbonate; about 70 percent
calcium carbonate equivalent; calcareous; moderate-
ly alkaline; gradual smooth boundary.

B3ca—33 to 37 inches; light gray (2.5Y 7/2) shaly clay;
many fine yellow mottles; weak medium subanguiar
blocky structure; hard, firm; few fine roots; about 25
percent visible soft masses and concretions of cal-
cium; calcareous; moderately alkaline; abrupt wavy
boundary.

R—37 to 40 inches; hard, slightly fractured limestone.

The solum ranges from 22 to 37 inches in thickness.

The A horizon is grayish brown, dark grayish brown,
very dark grayish brown, brown, or very dark gray.

The B horizon is brown, dark grayish brown, pale
brown, very pale brown, grayish brown, light brownish
gray, light yellowish brown, light gray, or light olive
brown. Mottles of yellowish brown or olive yellow range
from none to common in the lower part of this horizon.
This horizon is 5 to about 30 percent, by volume, visible
soft masses and concretions of calcium carbonate, and
it has 40 to 75 percent calcium carbonate equivalent.

The R horizon is fractured limestone that is interbed-
ded with calcareous clayey marl.

Bunyan series

The Bunyan series consists of deep, loamy solid on
flood plains. These soils formed in stratified alluvium.
Slope is less than 1 percent.

Typical pedon of Bunyan fine sandy loam, in an area
of Bunyan and Whitesboro soils, frequently flooded; from
the intersection of U.S. Highway 82 and Farm Road 901
in south edge of Sadler, 7.8 miles north on Farm Road
901 and 800 feet east of right-of-way, in wooded pas-
ture:

A11—0 to 22 inches; light yellowish brown (10YR 6/4)
fine sandy loam, yellowish brown (10YR 5/4) moist;
weak fine granular structure; slightly hard, very fri-
able; common fine roots; neutral; clear smooth
boundary.

A12—22 to 30 inches; yellowish brown (10YR 5/4) clay
loam, dark yellowish brown (10YR 4/4) moist; mod-
erate medium subangular blocky structure; hard,
firm; common fine roots; slightly acid; gradual
smooth boundary.

A13—30 to 48 inches; dark yellowish brown (10YR 4/4)
clay loam, dark yellowish brown (10YR 3/4) moist,



GRAYSON COUNTY, TEXAS

few fine light brown mottles; weak medium subangu-
lar blocky structure; hard, firm; few fine roots;
common thin strata of fine sandy loam; slightly acid;
gradual smooth boundary.

C—48 to 65 inches; yellowish brown (10YR 5/4) loam,
dark yellowish brown (10YR 4/4) moist; massive;
hard, firm; few fine and medium roots; few thin yel-
lowish red strata of fine sandy loam; neutral.

The 10-to 40-inch control section is fine sandy loam,
loam, sandy clay loam, or clay loam. Stratification varies
from scarcely evident to pronounced. Reaction ranges
from medium acid through moderately alkaline.

The A horizon is dark grayish brown, grayish brown,
brown, dark yellowish brown, yellowish brown, pale
brown, or light yellowish brown. It is dominantly fine
sandy loam or loam.

The C horizon is grayish brown, brown, pale brown,
light yellowish brown, or yellowish brown. Mottles and
strata of dark gray, reddish yellow, brown, and yellowish
red range from few to many. The C horizon is sandy clay
loam, fine sandy loam, loam, or clay loam.

Callisburg series

The Callisburg series consists of deep, loamy soils.
These soils formed in clay and clayey shale. Slope
ranges from 1 to 8 percent.

Typical pedon of Callisburg fine sandy loam, 2 to 5
percent slopes, eroded; from the intersection of U.S.
Highway 377 and Texas Highway 56 in Whitesboro,
south 5 miles on U.S. Highway 377, west 1.5 miles on
county road, south 0.25 mile on county road, and 10 feet
east, in pasture:

A1—0 to 5 inches; pale brown (10YR 6/3) fine sandy
loam, brown (10YR 4/3) moist; weak medium granu-
lar structure; hard, friable; a few ironstone pebbles;
neutral; clear smooth boundary.

B21t—5 to 16 inches; brown (7.5YR 5/4) sandy clay,
brown (7.5YR 4/4) moist; moderate medium blocky
structure; hard, firm; slightly acid; gradual smooth
boundary.

B22t—16 to 27 inches; yellowish brown (10YR 5/4)
sandy clay, dark yellowish brown (10YR 4/4) moist;
common fine distinct reddish brown and few fine
distinct red mottles; moderate medium blocky struc-
ture; hard, firm; medium acid; gradual smooth
boundary.

B23t—27 to 50 inches; brownish yellow (10YR 6/6)
sandy clay, yellowish brown (10YR 5/6) moist; few
fine distinct red and few medium distinct light gray
(10YR 6/1) mottles; moderate medium blocky struc-
ture; hard, firm; coatings of brown (10YR 5/3) on
ped faces; medium acid; gradual smooth boundary.

B24t—50 to 62 inches; brownish yellow (10YR 6/6)
sandy clay, yellowish brown (10YR 5/6) moist;
common medium prominent strong brown (7.5YR
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5/6) mottles; weak medium blocky structure; hard,
firm; coatings of light gray (10YR 6/1) on ped faces;
few pockets of uncoated sand grains; few black
concretions; neutral.

The solum is more than 60 inches thick. Black concre-
tions range from none to common.

The A horizon is brown, dark grayish brown, strong
brown, pale brown, or yellowish brown. It is medium acid
through neutral. A thin A2 horizon is present in some
pedons. It has value of one or two units lighter than the
A1 horizon.

The B21t horizon is brown, strong brown, brownish
yeliow, or yellowish brown. It is sandy clay loam or sandy
clay and is strongly acid through neutral. The B22t and
B23t horizons are brownish yellow, yellowish brown, light
yellowish brown, brown, or reddish yellow. In these hori-
zons, mottles of red, dark red, reddish yellow, yellowish
red, yellowish brown, gray, or light gray range from none
to common. The B22t and B23t horizons are sandy clay
and are strongly acid through neutral.

Crockett series

The Crockett series consists of deep, loamy soils on
uplands. These soils formed in alkaline marine clay.
Slope ranges from 0 to 5 percent.

Typical pedon of Crockett loam, 2 to 5 percent slopes,
eroded; from the intersection of Farm Roads 120 and
996 in Pottsboro, 1.1 miles north on Farm Road 120, 0.3
mile west on housing development road and 250 feet
east of a fireplug, in idle field:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
medium granular structure; hard, friable; common
fine roots; medium acid; abrupt wavy boundary.

B21t—4 to 11 inches; mottled reddish brown (5YR 4/4)
and dark grayish brown (10YR 4/2) clay; moderate
medium blocky structure; very hard, very firm; few
fine roots; few dark vertical streaks; slightly acid;
clear wavy boundary.

B22t—11 to 23 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; few coarse faint light
yellowish brown (2.5Y 6/4) moist mottles; moderate
medium blocky structure; very hard, very firm; few
fine roots; few dark vertical streaks; slightly acid;
gradual wavy boundary.

B23t—23 to 30 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2/5Y 4/4) moist; moderate medium
blocky structure; very hard, very firm; few fine roots;
few dark vertical streaks; neutral,- gradual wavy
boundary.

B24t—30 to 44 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; moderate medium
blocky structure; very hard, very firm; few fine roots;
few dark vertical streaks; mildly alkaline; gradual
wavy boundary.
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B3—44 to 52 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; few medium faint yel-
lowish brown (10YR 5/6) mottles; weak medium
blocky structure; very hard, very firm; few fine roots;
moderately alkaline; gradual wavy boundary.

C—52 to 65 inches; mottled yellowish brown (10YR 5/6),
light brownish gray (10YR 6/2), and light olive brown
(2.5Y 5/4) moist clay and horizontal lenses of shale;
very hard, very firm; few films and threads of cal-
cium carbonate; moderately alkaline.

The solum ranges from 40 to more than 60 inches in
thickness.

The A horizon is dark brown, brown, very dark grayish
brown, dark grayish brown, grayish brown, or light brown-
ish gray. It is medium acid through neutral. A thin A2
horizon is present in a few pedons and is slightly lighter
in color than the A1 horizon.

The Bt horizon is mottled in shades of reds, browns,
olives, and yellows. The amount and distinctness of mot-
tling varies greatly within a few feet. Visible forms of
calcium carbonate range from none to few in the Bt
horizon. This horizon is medium acid through mildly alka-
line. The B3 horizon has the same colors as the Bt
horizon. It is sandy clay or light clay.

The C horizon is shaly clay, clay, and stratified shale.

Crosstell series

The Crosstell series consists of deep, loamy soils.
These soils formed in clay and material weathered from
acid shale. Slope ranges from 1 to 5 percent.

Typical pedon of Crosstell fine sandy loam, 2 ta 5
percent slopes, eroded; from the intersection of U.S.
Highway 82 and Farm Road 901 in Sadler, 6.8 miles
north on Farm Road 901, 2.1 miles east on county road,
0.2 mile north to wildlife refuge gate, 0.25 mile east on
refuge road to 90 degree bend and 10 feet east of road,

in pasture:

A1—0 to 3 inches; pale brown (10YR 6/3) fine sandy
loam, brown (10YR 4/3) moist; moderate medium
granular structure; hard, very friable; few fine roots;
neutral; abrupt smooth boundary.

B21t—3 to 11 inches; red (2.5YR 4/6) clay, dark red
(2.5YR 3/6) moist; many medium and coarse dis-
tinct reddish yellow (7.5YR 6/6) and yellowish red
(5YR 5/6) mottles; moderate medium blocky struc-
ture; very hard, very firm; few fine roots; very strong-
ly acid; clear smooth boundary.

B22t—11 to 22 inches; reddish yellow (7.5YR 6/6) clay,
strong brown (7.5YR 5/6) moist;, common fine and
medium prominent red (2.5YR 4/6) mottles; moder-
ate medium blocky structure; very hard, very firm;
few fine roots; very strongly acid; gradual smooth
boundary.

B23t—22 to 43 inches; mottled brownish yellow (10YR
6/6), red (2.5YR 4/6), and light gray (10YR 7/2)
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clay; moderate medium blocky structure; very hard,
very firm; few fine roots; strongly acid; gradual
smooth boundary.

C—43 to 60 inches; mottled reddish brown (2/5YR 4/4),
yellowish brown (10YR 5/6), and light gray (10YR
7/2) moist shaly clay; massive; very hard, very firm;
mildly alkaline.

The solum ranges from 40 to 60 inches in thickness.

The A horizon is brown, yellowish brown, pale brown,
or light yellowish brown. it is medium acid through mildly
alkaline. A thin A2 horizon that has value 1 or 2 units
higher than the A1 horizon is in a few pedons.

The B2t horizon is reddish brown, reddish yellow, yel-
lowish red, or red. This horizon has mottles of reddish
brown, reddish yellow, yellowish red, red, yellow, brown-
ish yellow, dark grayish brown, and light yellowish brown.
It is strongly acid through moderately alkaline.

The C horizon is stratified clay, shale, and weakly
cemented sandstone. It is neutral through moderately
alkaline.

Eddy series

The Eddy series consists of very shallow and shallow,
loamy soils. These soils formed in chalk. Siope ranges
from 1 to 12 percent.

Typical pedon of Eddy gravelly clay loam, 5 to 12
percent slopes; from the intersection of U.S. Highway 69
and Texas Highway 11 in Whitewright, 0.6 mile west on
Texas Highway 11, then 0.6 mile south, 0.7 mile west,
and 1.3 miles south on county road and 30 feet east of
road, in pasture:

A11—0 to 5 inches; light brownish gray (10YR 6/2) grav-
elly clay loam, dark grayish brown (10YR 4/2) moist;
moderate medium granular structure; hard, firm; few
fine roots; about 30 percent fine fragments of chalk;
calcareous; moderately alkaline; gradual smooth
boundary.

A12—5 to 13 inches; light brownish gray (10YR 6/2)
very gravelly clay loam, dark grayish brown (10YR
4/2) moist; moderate medium granular structure;
hard, firm; few fine roots; about 65 percent frag-
ments of chalk as much as 5 inches across; calcare-
ous; moderately alkaline; gradual wavy boundary.

Cr—13 to 16 inches; white (10YR 8/2) chalk, light gray
(10YR 7/2) moist; platy in upper part of horizon and
massive in lower part.

The solum ranges from 5 to 14 inches in thickness.
Fragments of chalk make up more than 35 percent, by
volume, of the solum.

The A horizon is light brownish gray, grayish brown,
dark grayish brown, or brown. If this horizon is more than
4 inches thick, the moist color value is less than 3.5. The
A horizon is gravelly clay loam or very gravelly clay loam
in the upper part and very gravelly clay loam in the lower
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part. It is 30 percent to 70 percent fragments of chalk
that are dominantly less than 3 inches across, but range
to as much as 7 inches.

The Cr horizon can be massive from its upper bound-
ary downward, or it may be platy to a depth of about 2
feet. The chalk has a hardness of less than three on
Mohs’ scale.

Elbon series

The Elbon series consists of deep, clayey soils on
bottom lands. These soils formed in recent alluvium,
Slope ranges from O to 1 percent.

Typical pedon of Elbon clay, occasionally flooded;
from the junction of Farm Roads 902 and 2729 in Tom
Bean, 1.1 miles south on Farm Road 2729, 1.1 miles
east on county road and 80 feet north, in woods:

A11—0 to 12 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate medium granular and moderate fine su-
bangular blocky structure; hard, firm; common fine
and medium roots; calcareous; moderately alkaline;
clear smooth boundary.

A12—12 to 23 inches; grayish brown (10YR 5/2) clay,
very dark grayish brown (10YR 3/2) moist; moderate
medium subangular blocky structure; hard, firm;
common fine roots; calcareous; moderately alkaline;
gradual smooth boundary.

C1—23 to 43 inches; light brownish gray (10YR 6/2)
clay, dark grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure; hard, firm; few
fine roots; few films and threads of calcium carbon-
ate; calcareous; moderately alkaline; gradual smooth
boundary.

C2-—43 to 65 inches; gray (10YR 6/1) clay, dark grayish
brown (10YR 4/2) moist; massive; hard, firm; few
fine roots; common films and threads of calcium
carbonate; calcareous; moderately alkaline.

The mollic epipedon ranges from 17 to 24 inches in
thickness. Reaction is moderately alkaline. The soil is
calcareous throughout.

The A horizon is dark grayish brown or grayish brown.

The C horizon is dark grayish brown, grayish brown,
gray, or light brownish gray clay or silty clay loam.

Fairlie series

The Fairlie series consists of deep, clayey soils. These
soils formed in chalk. Slope ranges from 0 to 5 percent.

Typical pedon of Fairlie clay, in an area of Fairlie and
Houston Black clays, 1 to 3 percent slopes; from the
intersection of Texas Highway 11 and Farm Road 697 at
Sherman, 7.7 miles east on Farm Road 697 and 30 feet
south of road, midway between a microknoll and a mi-
crodepression, in plowed field:
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Ap—0 to 5 inches; very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate fine blocky and medium
granular structure; very hard, very firm, sticky and
plastic; few fine roots; few fine fragments of chalk;
few shiny ped faces; few fine black concretions; few
fine shell fragments; calcareous; moderately alka-
line; abrupt smooth boundary.

A11—5 to 15 inches; very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; moderate fine and medium
blocky structure; very hard, very firm, sticky and
plastic; few fine roots; few fine fragments of chalk;
few fine shell fragments; few fine black concretions;
calcareous; moderately alkaline; gradual wavy
boundary.

A12—15 to 28 inches; dark grayish brown (2.5Y 4/2)
clay, very dark grayish brown (2.5Y 3/2) moist; mod-
erate fine and medium blocky structure; very hard,
very firm, sticky and plastic; few fine roots; few fine
and medium concretions of calcium carbonate; few
black concretions; vertical streaks of black filling old
cracks; intersecting slickensides; few shell frag-
ments; calcareous; moderately alkaline; gradual
wavy boundary.

AC—28 to 46 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist;, few medium
faint light olive brown (2.5Y 5/4) mottles; moderate
fine and medium blocky structure; very hard, very
firm; few fine roots; common fine and medium con-
cretions of calcium carbonate; few black concre-
tions; intersecting slickensides; calcareous; moder-
ately alkaline; abrupt wavy boundary.

Cr—46 to 55 inches; white (10YR 8/1) chalk; massive.

The solum ranges from 40 to 60 inches in thickness.
When dry, the soil has cracks 0.4 inch to 3 inches wide
extending to a depth of more than 24 inches. Intersect-
ing slickensides begin at a depth of about 16 inches.
Areas that have not been tilled have gilgai microrelief,
and the microknolls are 4 to 12 inches higher than the
microdepressions. The distance from the center of the
microknoll to the center of the microdepression ranges
from 5 to 12 feet. Texture is: silty clay or clay. Reaction is
mildly alkaline or moderately alkaline, and most pedons
are calcareous. Few to common concretions or soft
masses of lime and chalk fragments, or both, are in most
horizons.

The A horizon is dark gray, very dark gray, or dark
grayish brown. To a depth of 12 inches this horizon has
chroma of 1.5 or less in more than 60 percent of the
pedon.

The AC horizon is dark gray, gray, dark grayish brown,
or grayish brown. It has few to common mottles in
shades of brown, yellow, gray, or olive. A thin C horizon
of marly clay is above the Cr horizon in a few pedons. It
is mainly in shades of gray, olive, and brown and com-
monly contains strata of weathered chalk.

The Cr horizon is light gray or white chalk that has
hardness of less than three on Mohs’ scale. Typically,
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this horizon is platy in the upper few inches and is
massive below.

Gasil series

The Gasil series consists of deep, sandy soils on up-
lands. These soils formed in loamy material interbedded
with sandstone. Slope ranges from 1 to 8 percent.

Typical pedon of Gasil loamy fine sand, 1 to 5 percent
slopes; from the intersection of Farm Road 901 and U.S.
Highway 377 north of Whitesboro, 6.8 miles west and
north on Farm Road 901, 0.85 mile east on county road
and 100 feet south, in a field:

Ap—0 to 5 inches; brown (10YR 5/3) loamy fine sand,
dark brown (10YR 3/3) moist; weak medium granu-
lar structure; loose, very friable; common fine roots;
medium acid; abrupt smooth boundary.

A2—5 to 10 inches; yellowish brown (10YR 5/4) loamy
fine sand, dark yellowish brown (10YR 4/4) moist;
weak medium granular structure; loose, very friable;
few fine roots; slightly acid; clear smooth boundary.

B21t—10 to 22 inches; strong brown (7.5YR 5/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; moder-
ate medium subangular blocky structure; hard, fri-
able; few fine roots; medium acid; gradual smooth
boundary.

B22t—22 to 33 inches; brownish yellow (10YR 6/6)
sandy clay loam, yellowish brown (10YR 5/6) moist;
moderate medium subangular blocky structure; hard,
friable; few fine roots; strongly acid; gradual smooth
boundary.

B23t—33 to 45 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/8) moist; few fine
faint yellowish red mottles; moderate medium suban-
gular blocky structure; hard, friable; few fine roots;
strongly acid; gradual smooth boundary.

B24t—45 to 56 inches; brownish yellow (10YR 6/8)
sandy clay loam; yellowish brown (10YR 5/8) moist;
common coarse distinct red (2.5YR 4/6) mottles;
weak medium subangular blocky structure; hard, fri-
able; few fine roots; strongly acid; gradual smooth
boundary.

B25t—56 to 66 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; common
coarse prominent red (2.5YR 5/6) mottles; weak
medium subangular blocky structure; hard, friable;
few fine roots; few pockets of uncoated sand grains;
strongly acid.

The solum ranges from 60 to more than 80 inches in
thickness. Small fragments of sandstone and ironstone
make up O to 5 percent, by volume, of the solum.

The A horizon is brown, dark yellowish brown, yellow-
ish brown, pale brown, or light yellowish brown. It is fine
sandy loam or loamy fine sand that is slightly acid
through mildly alkaline. An A2 horizon 1 to 5 inches thick
is in some pedons. If present, the A2 horizon is slightly
lighter in color than the A1 horizon.
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The Bt horizon is yellowish brown, brownish yellow,
yellow, strong brown, or reddish yellow. The lower part
of the Bt horizon has few to common contrasting mottles
of strong brown, yellowish red, and red. This horizon is
sandy clay loam or fine sandy loam and has 18 to 30
percent clay. It is strongly acid through slightly acid.

Heaton series

The Heaton series consists of deep, sandy soils on
uplands. These soils formed in sandy and loamy materi-
al. Slope ranges from 1 to 5 percent.

Typical pedon of Heaton loamy fine sand, 1 to 5 per-
cent slopes; from the intersection of Farm Roads 120
and 1753 at east edge of Denison, 0.9 mile southeast on
Farm Road 1753, 0.6 mile south and 0.75 mile east on
county road and 30 feet south, in idle pasture:

A1—0 to 8 inches; yellowish brown (10YR 5/4) loamy
fine sand, dark yellowish brown (10YR 3/4) moist;
weak medium granular structure; loose, very friable;
common fine roots; neutral; clear smooth boundary.

A2—8 to 28 inches; light brown (7.5YR 6/4) loamy fine
sand, brown (7.5YR 4/4) moist; weak medium
granular structure; loose, very friable; few fine roots;
neutral; clear smooth boundary.

B21t—28 to 41 inches; yellowish red (5YR 5/6) sandy
clay loam, yellowish red (5YR 4/6) moist; moderate
medium subangular blocky structure; hard, friable;
few fine roots; medium acid; gradual smooth bound-

ary.

B22t—41 to 53 inches; yellowish red (5YR 5/8) sandy
clay loam, yellowish red (5YR 4/8) moist; moderate
medium subangular blocky structure, hard, friable;
few fine roots; medium acid; gradual smooth bound-
ary.

B23t—53 to 65 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; weak
medium subangular blocky structure; hard, friable;
few fine roots; few black concretions; medium acid.

The solum ranges from 60 to more than 100 inches in
thickness. It is medium acid through neutral throughout.

The A horizon is light yellowish brown, yellowish
brown, brown, light brown, pink, very pale brown, or pale
brown.

The Bt horizon is yellowish red, red, reddish brown, or
reddish yellow. In some pedons this horizon has a few
mottles in shades of brown and yellow.

Heiden series

The Heiden series consists of deep, clayey soils on
uplands. These soils formed in clayey marine sediment.
Slope ranges from 1 to 5 percent.

Typical pedon of Heiden clay, 1 to 3 percent slopes;
from the intersection of U.S Highways 377 and 82 at
Whitesboro, 2.7 miles east on U.S. Highway 82, 0.8 mile
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north on county road, and 50 feet west in the center of a
microknoll, in native grass meadow:

A11—0 to 5 inches; dark grayish brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist; moderate
medium granular structure; very hard, very firm,
sticky and plastic; many fine roots; few fine concre-
tions of calcium carbonate; calcareous; moderately
alkaline; clear wavy boundary.

A12—5 to 14 inches; dark grayish brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist; moderate
medium granular and moderate fine blocky structure;
very hard, very firm, sticky and plastic; common fine
roots; few fine concretions of calcium carbonate;
calcareous; moderately alkaline; gradual wavy
boundary.

AC1—14 to 24 inches; olive (5Y 5/3) clay, olive (5Y 4/3)
moist; moderate fine blocky structure; very hard,
very firm, sticky and plastic; common fine roots;
common fine concretions of calcium carbonate; cal-
careous; moderately alkaline; gradual wavy bound-
ary.

AC2—24 to 40 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; moderate fine
blocky structure; very hard, very firm, sticky and
plastic; few fine roots; common fine concretions of
calcium carbonate; calcareous; moderately alkaline;
gradual wavy boundary.

AC3—40 to 50 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; few fine faint
yellowish brown mottles; weak coarse blocky struc-
ture; very hard, very firm, sticky and plastic; few fine
roots; few medium concretions of calcium carbon-
ate; calcareous; moderately alkaline; gradual wavy
boundary.

C—50 to 60 inches; mottled yellowish brown (10YR 5/6),
gray (10YR 5/1), and light olive brown (2.5 5/4)
moist shaly clay; massive; extremely hard, very firm,
sticky and plastic; few fine roots; common fine and
medium concretions of calcium carbonate; calcare-
ous; moderately alkaline,

The solum ranges from 41 to 65 inches in thickness.
The solum is thicker in microdepressions and thinner on
microknolls. It is clay throughout.

The A horizon is dark grayish brown, grayish brown,
very dark gray, dark gray, or olive.

The AC horizon is grayish brown, light yellowish
brown, light olive brown, olive brown, yellowish brown, or
olive. Mottles in the AC horizon range from none to
-common. The mottles are yellowish brown, dark yeliow-
ish brown, gray, light gray, dark grayish brown, or light
olive brown. In some pedons this horizon has crystals of
gypsum.

The C horizon has colors in shades of gray, brown,
and yellow.
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Houston Black series

The Houston Biack series consists of deep, clayey
soils. These soils formed in calcareous clays and marls.
Slope ranges from 0 to 3 percent.

Typical pedon of Houston Black clay, in an area of
Fairlie and Houston Black clays, 1 to 3 percent slopes;
from the intersection of Farm Road 902 and U.S. High-
way 75 in Howe, south 2.1 miles on east service road of
U.S. Highway 75 and 35 feet east, in cropland:

Ap—0 to 5 inches; very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate fine blocky structure
and moderate medium granular; very hard, very firm,
sticky and plastic; common fine roots; few fine shell
fragments; calcareous; moderately alkaline; abrupt
smooth boundary.

A11—5 to 17 inches; very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; moderate fine blocky struc-
ture; very hard, very firm, sticky and plastic; few fine
roots; few fine shell fragments; few fine black con-
cretions; calcareous; moderately alkaline; gradual
wavy boundary.

A12—17 to 26 inches; dark grayish brown (2.5Y 4/2)
clay, very dark grayish brown (2.5Y 3/2) moist; mod-
erate fine blocky structure; very hard, very firm,
sticky and plastic; few fine roots; few fine concre-
tions of calcium carbonate; few fine shell fragments;
few fine black concretions; few intersecting slicken-
sides; calcareous; moderately alkaline; gradual wavy
boundary.

AC1—26 to 41 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; few fine faint
light olive brown mottles; very hard, very firm; few
fine roots; common fine and medium concretions of
calcium carbonate; few soft masses of calcium car-
bonate; few black concretions; vertical streaks of
black filling old cracks; intersecting slickensides; cal-
careous; moderately alkaline; gradual smooth
boundary.

AC2—41 to 65 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; common medium faint
olive yellow (2.5Y 6/6) mottles; weak coarse blocky
structure; very hard, very firm; few fine roots; vertical
streaks of black filling old cracks; common medium
soft masses and concretions of calcium carbonate;
few fine black concretions; intersecting slickensides;
calcareous; moderately alkaline.

The solum ranges from 60 to more than 80 inches in
thickness. When the soil is dry, it has cracks 0.4 inch to
3 inches wide extending to a depth of 20 inches or
more. Intersecting slickensides begin at a depth of about
20 inches. Areas that have not been tilled have gilgai
microrelief, and the microknolls are 4 to 12 inches higher
than the microdepressions. The distance from the center
of the microknoll to the center of the microdepression
ranges from 5 to 12 feet. Texture is clay or silty clay.
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Reaction is mildly alkaline or moderately alkaline, and
most pedons are calcareous.

The A horizon is black, very dark gray, dark grayish
brown or dark gray.

The AC horizon is dark gray, gray, dark grayish brown,
light olive brown, grayish brown, or light brownish gray.
Mottles in the AC horizon range from none to common.
The mottles are dark gray, gray, dark grayish brown, light
olive brown, grayish brown, light brownish gray, light
gray, light yellowish brown, brownish yellow, or olive
yellow.

Howe series

The Howe series consists of moderately deep, loamy
soils. These soils formed in chalk. Slope ranges from 1
to 12 percent.

Typical pedon of Howe silty clay loam, 5 to 8 percent
slopes; from the junction of U.S. Highway 82 and Texas
Highway 11 in Sherman, southeast on Texas Highway 11
for 3.9 miles to Luella, west on paved county road for
0.1 mile, south on paved county road for 1.7 miles to
gate at Holloway Cemetery and 25 feet east of right-of-
way, in pasture:

A1—0 to 7 inches; grayish brown (10YR 5/2) silty clay
loam, dark grayish brown (10YR 4/2) moist; moder-
ate medium subangular blocky and fine granular
structure; hard, firm; common fine and medium
roots; common worm casts; few weakly cemented
fragments of chalk less than 10 millimeters across;
about 58 percent calcium carbonate equivalent; cal-
careous; moderately alkaline; gradual smooth
boundary.

B21—7 to 15 inches; light gray (10YR 7/2) siity clay
loam, light brownish gray (10YR 6/2) moist; moder-
ate fine subangular blocky structure; hard, firm;
common fine roots; common worm casts; few
weakly cemented fragments of chalk less than 5
millimeters across; about 59 percent calcium car-
bonate equivalent; calcareous; moderately alkaline;
gradual wavy boundary.

B22—15 to 26 inches; very pale brown (10YR 7/3) silty
clay loam, pale brown (10YR 6/3) moist; moderate
fine subangular blocky structure; hard, firm; few fine
roots; about 27 percent weakly cemented, platy frag-
ments of chalk that are slightly hard dry, but break
down on wetting and gentle rubbing; about 62 per-
cent calcium carbonate equivalent; few threads and
films of calcium carbonate; calcareous; moderately
alkaline; gradual wavy boundary.

Cr—26 to 32 inches; white (10YR 8/1) weakly cemented
platy chalk; few thin seams of very pale brown silty
clay loam in the upper part in vertical fractures and
between plates of chalk; distinct horizontal bedding;
calcareous; moderately alkaline.

The solum ranges from 20 to 40 inches in thickness.
Calcium carbonate equivalent of the 10- to 40-inch con-

SOIL SURVEY

trol section ranges from 40 to about 80 percent. Texture
is silty clay loam, silty clay, or clay loam. The total clay
content is 30 to 45 percent, and silicate clay content is
25 to 35 percent.

The A horizon is dark grayish brown, grayish brown,
brown, light brownish gray, or pale brown. Fragments of
weakly cemented chalk in this horizon range from none
to common.

The B horizon is grayish brown, light brownish gray,
light gray, pale brown, very pale brown, light yellowish
brown, or light olive brown. It is silty clay loam, clay
loam, or silty clay. The lower part of the B horizon in
some pedons has few to common yellow or brown mot-
tles. In the upper part of the B horizon the content of
chalk fragments ranges from 0 to about 20 percent, by
volume, and in the lower part ranges from 5 to 35 per-
cent. These fragments are hard to slightly hard when
dry, but they slake if soaked overnight in Calgon and
water. Platy fragments of calcite in the B horizon range
from none to few.

The Cr horizon is white, light gray, very pale brown, or
light brownish gray weakly cemented platy chalk and
brittle marl. The upper few inches of this horizon has thin
seams of yellowish brown, brownish yellow, very pale
brown, or pale yellow silty clay loam in fractures and
between plates of chalk. The Cr horizon becomes more
massive and less fractured as depth increases. It is
slightly hard to hard when dry but is easily cut with a
spade when moist. It has hardness of less than two on
Mohs’ scale.

Kiomatia series

The Kiomatia series consists of deep, sandy soils.
These soils formed in sandy alluvium. Slope ranges from
0 to 2 percent.

Typical pedon of Kiomatia loamy fine sand, in an area
of Oklared-Kiomatia complex, occasionally flooded; from
the junction of Farm Roads 120 and 1753 east of Deni-
son, 2.6 miles east on Farm Road 120, 0.2 mile north on
county road, 2.0 miles north on gravel pit road to pit
headquarters and 1,200 feet west to small sand pit:

A1—0 to 7 inches; light brown (7.5YR 6/4) loamy fine
sand, brown (7.5YR 5/4) moist; weak medium
granular structure; loose, very friable; calcareous;
moderately alkaline; clear smooth boundary.

C1—7 to 20 inches; light brown (7.5YR 6/4) fine sand,
brown (7.5YR 5/4) moist; single grain; loose, very
friable; many very thin strata of loam and silt loam;
calcareous; moderately alkaline; gradual smooth
boundary.

C2—20 to 35 inches; light brown (7.5YR 6/4) very fine
sand, brown (7.5YR 5/4) moist; single grain; loose,
very friable; many thin and medium strata of loam
and silt loam; calcareous; moderately alkaline; grad-
ual smooth boundary.

C3—35 to 56 inches; pink (7.5YR 7/4) very fine sand,
light brown (7.5YR 6/4) moist; single grain; loose,
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very friable; many thin strata of loam and silt loam;
calcareous; moderately alkaline; gradual smooth
boundary.

C4—56 to 80 inches; pink (7.5YR 7/4) very fine sand,
light brown (7.5YR 6/4) moist; single grain; loose,
very friable; many medium strata of fine sandy loam
and silt loam; calcareous; moderately alkaline.

The A horizon is brown, strong brown, light brown,
pink, or light reddish brown.

The C horizon is very fine sand, fine sand, or loamy
fine sand and contains many thin strata of loam and silt
loam. It is reddish brown, light reddish brown, pink, light
brown, or strong brown.

Konsil series

The Konsil series consists of deep, loamy and sandy
soils on uplands. These soils formed in loamy material
and the interbedded sandstone. Slope ranges from 1 to
8 percent.

Typical pedon of Konsil fine sandy loam, 2 to 5 per-
cent slopes; from the intersection of Farm Roads 996
and 120 in Pottsboro, 4.6 miles northwest on Farm Road
996, 0.9 mile north to the end of Farm Road 996, 1.4
miles west and 1.3 miles south and west on county road,
0.8 mile northwest on Corps of Engineers Road to camp-
ground at Paradise Cove, and 140 feet west to edge of
woods:

A—O0 to 9 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) moist; moderate medium
granular  structure; hard, very friable; common
roots; neutral; clear smooth boundary.

B21t—9 to 23 inches; yellowish red (S5YR 5/6) sandy
clay loam, reddish brown (5YR 4/4) moist, moderate
medium subangular blocky structure; hard, friable;
common roots; few clay films; slightly acid; gradual
smooth boundary.

B22t—23 to 35 inches; yellowish red (5YR 5/6) sandy
clay loam, yellowish red (5YR 4/6) moist; few fine
faint reddish brown mottles; moderate medium su-
bangular blocky structure; hard, friable; few roots;
few clay films; slightly acid; gradual smooth bound-

ary.

B23t—35 to 56 inches; yellowish red (S5YR 5/6) sandy
clay loam, yellowish red (5YR 4/6) moist; few
medium faint strong brown (7.5YR 5/6) mottles;
moderate medium subangular blocky structure; hard,
friable; few fine roots; few clay films; medium acid;
gradual smooth boundary.

B24t—56 to 65 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; few fine
roots; weak medium subangular blocky structure;
hard, friable; medium acid.

The solum ranges from 60 to more than 80 inches in
thickness. Fragments of sandstone and ironstone
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throughout the pedon range from none to about 3 per-
cent by volume.

The A horizon is brown, light brown, dark reddish gray,
or reddish brown. It is slightly acid or neutral fine sandy
loam or loamy fine sand. An A2 horizon, 3 to 8 inches
thick, is in some profiles. it is slightly lighter in color than
the A1 horizon.

The Bt horizon is yellowish red, reddish brown, reddish
yellow, light red, or red. Mottles in the lower part of this
horizon range from none to common. The mottles are
red, yellowish red, reddish yellow, and strong brown. The
Bt horizon is dominantly sandy clay loam but ranges to
fine sandy loam in the lower part. It is strongly acid
through slightly acid.

Lewisville series

The Lewisville series consists of deep, clayey soils on
terraces, that formed in calcareous, loamy alluvial sedi-
ments. Slope ranges from 1 to 5 percent.

Typical pedon of Lewisville silty clay, 1 to 3 percent
slopes; from the intersection of Farm Road 2729 and
Texas Highway 11 in Tom Bean, 1.1 miles north on Farm
Road 2729 and 1,600 feet west, in bermudagrass pas-
ture:

A1—0 to 19 inches; dark grayish brown (10YR 4/2) silty
clay, very dark grayish brown (10YR 3/2) moist,
moderate fine subangular blocky structure; hard, fri-
able; common fine roots; few concretions of cal-
cium; calcareous; moderately alkaline; gradual
smooth boundary.

B21ca—19 to 38 inches; grayish brown (10YR 5/2) silty
clay, dark grayish brown (10YR 4/2) moist; moder-
ate fine subangular blocky structure; hard, friable;
few fine roots; few fine shell fragments; few threads
and films of calcium cabonate; calcareous; moder-
ately alkaline; diffuse boundary.

B22¢ca—38 to 75 inches; very pale brown (10YR 7/3)
silty clay, pale brown (10YR 6/3) moist; weak fine
subangular blocky structure; hard, firm; few fine
roots; common soft masses of calcium carbonate;
calcareous; moderately alkaline.

The solum ranges from 48 to more than 70 inches in
thickness. It is moderately alkaline and calcareous
throughout.

The A horizon is brown, very dark grayish brown, or
dark grayish brown.

The B21ca horizon is grayish brown, light brownish
gray, yellowish brown, or light yellowish brown. It is clay
loam, silty clay loam, or silty clay. The B22ca horizon is
brown, pale brown, very pale brown, light yellowish
brown, or light brown. It is clay loam, silty clay loam, or
silty clay. The Bca horizon has 5 to 15 percent soft
masses, films, threads, and concretions of calcium car-
bonate.
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Lindy series

The Lindy series consists of moderately deep, loamy
soils on uplands. These soils formed in material weath-
ered from thick beds of limestone. Slope ranges from 1
to 3 percent.

Typical pedon of Lindy loam, 1 to 3 percent slopes;
from the junction of Farm Road 1310 and Texas High-
way 75A at Denison Dam, 1.8 miles west on Farm Road
1310, 0.15 mile south on county road and 20 feet east of
right-of-way, in range:

A1—O0 to 8 inches; dark brown (7.5YR 4/2) loam, dark
brown (7.5YR 3/2) moist; moderate medium suban-
gular blocky structure; hard, friable; few fine roots;
neutral; clear smooth boundary.

B21t—-8 to 18 inches; reddish brown (S5YR 4/4) clay,
dark reddish brown (5YR 3/4) moist; moderate fine
subangular blocky structure; hard, firm; few fine
roots; mildly alkaline; clear smooth boundary.

B22t—18 to 31 inches; reddish brown (5YR 4/4) clay,
reddish brown (5YR 4/4) moist; moderate fine su-
bangular blocky structure; hard, firm; few fine roots;
few fine black concretions; mildly alkaline; abrupt
wavy boundary.

R—31 inches; hard, fractured limestone.

The solum ranges from 20 to 40 inches in thickness.

The A horizon is dark grayish brown, dark brown,
brown, or reddish brown. It is slightly acid through mildly
alkaline. This horizon has 0 to 10 percent coarse frag-
ments.

The Bt horizon is reddish brown or brown clay loam or
clay. It is slightly acid through mildly alkaline. This hori-
zon has 0 to 15 percent gravel.

The R layer is hard, slightly fractured limestone.

Mabank series

The Mabank series consists of deep, loamy soils.
These soils formed in ancient alluvium. Slope ranges
from O to 3 percent.

Typical pedon of Mabank loam, 0 to 1 percent slopes;
from the intersection of U.S. Highways 82 and 377 in
Whitesboro, 3.2 miles south on U.S. Highway 377, 0.1
mile east and 0.6 mile south on county road and 62 feet
east of right-of-way, in bermudagrass pasture:

Ap—o0 to 4 inches; dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; moderate
medium granular structure; hard, friable; many fine
roots; medium acid; abrupt smooth boundary.

A1—4 to 8 inches; grayish brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; moderate
medium granular structure; hard, friable; many fine
roots; medium acid; abrupt wavy boundary.

B21tg—8 to 25 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; strong medium blocky
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structure; extremely hard, very firm; few fine roots;
few fine black concretions; few fine slickensides;
few vertical streaks of loamy material from the A
horizon; mildly alkaline; gradual smooth boundary.

B22tg—25 to 37 inches; dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; moderate medium
blocky structure; extremely hard, very firm; few fine
roots; few fine slickensides; few vertical streaks of
loamy material from the A horizon; moderately alka-
line; gradual smooth boundary.

B23tg—37 to 58 inches; gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; moderate medium blocky struc-
ture; extremely hard, very firm; few fine roots; few
fine slickensides; vertical streaks of loamy material;
moderately alkaline; gradual smooth boundary.

B3—58 to 80 inches; light gray (10YR 6/1) clay;
common coarse distinct brownish yellow (10YR 6/8)
mottles; weak coarse blocky structure; extremely
hard, very firm; few fine root; few fine black concre-
tions; common crystals of gypsum,; slightly acid.

The solum ranges from 60 to more than 80 inches in
thickness. Each year during dry periods this soil has
cracks as much as 0.4 inch wide extending to a depth of
20 inches of more.

The A horizon is grayish brown or dark grayish brown.
It is medium acid through neutral. This horizon is hard or
very hard and massive when dry.

The B21tg horizon is dark gray or very dark gray. It is
neutral through moderately alkaline. It has a few mottles
of yellowish brown, olive brown, or grayish brown in
some pedons. The lower part of the B2t horizon and the
B3 horizon are grayish brown, light brownish gray, light
gray, or gray. They are medium acid through moderately
alkaline. These horizons have mottles of olive brown,
yellowish brown, light yellowish brown, or brownish
yellow in most pedons. In most pedons there are a few
small slickensides.

Normangee series

The Normangee series consists of deep, loamy soils
on uplands. These soils formed in alkaline marine sedi-
ment of shale and clay. Slope ranges from 1 to 8 per-
cent.

Typical pedon of Normangee clay loam, 1 to 4 percent
slopes; from the intersection of Texas Highway 56 and
U.S. Highway 377 in Whitesboro, 1.8 miles east on
Texas Highway 56, 2.1 miles south on Farm Road 901,
200 feet east on oilfield road and 100 feet north, in
pasture:

A1—0 to 7 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium granular structure; hard, friable;
common fine and medium roots; few fine black con-
cretions; medium acid; clear wavy boundary.

B2It—7 to 15 inches; brown (10YR 5/3) clay, dark brown
(10YR 4/3) moist; common medium prominent red-
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dish brown (2.5YR 4/4) mottles; moderate medium
blocky structure; extremely hard, very firm; common
fine roots; few fine black concretions; few dark
brown vertical streaks; medium acid; gradual smooth
boundary.

B22t—15 to 34 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist;, common
medium prominent red (2.5YR 4/6) and common
medium faint yellowish brown (10YR 5/4) motties;
moderate medium blocky structure; extremely hard,
very firm; few fine roots; few medium black concre-
tions; few dark brown vertical streaks; medium acid;
gradual smooth boundary.

B23t—34 to 45 inches; light yellowish brown (2.5Y 6/4)
clay, light olive brown (2.5Y 5/4) moist; common
medium distinct gray (10YR 5/1) mottles; moderate
medium blocky structure; extremely hard, very firm;
few fine roots; few fine pores; few very small sili-
ceous pebbles; few dark brown vertical streaks; few
small pressure faces; medium acid; gradual smooth
boundary.

B24t—45 to 55 inches; light olive brown (2.5Y 5/4) clay,
olive brown (2.5Y 4/4) moist; common medium dis-
tinct gray (10YR 5/1) mottles; weak medium blocky
structure; extremely hard, very firm; few fine roots;
few medium and large black concretions; few small
siliceous pebbles; moderately alkaline; gradual
smooth boundary.

C—55 to 65 inches; mottled olive yellow (2.5Y 6/6) and
grayish brown (2.5Y 5/2) shaly clay; massive; very
hard, very firm; few fine roots in upper part; few
concretions of calcium carbonate; few fine and
medium black concretions; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness.
Depth to visible carbonates is more than 28 inches.

The A horizon is dark grayish brown or dark brown. It
is medium acid through neutral.

The B21t horizon is brown, reddish brown, or yellowish
brown. It has few to common mottles in shades of
brown, red, and yellow. Below the B21t horizon, the B2t
horizon has colors in shades of brown and olive and has
yellowish, reddish, or brownish mottles. The B2t horizon
is medium acid through moderately alkaline.

The C horizon has color in shades of gray, yellow, or
brown. It is shaly clay or weathered shale. This horizon
is mildly alkaline or moderately alkaline. In some pedons
it is weakly calcareous.

Okay series

The Okay series consists of deep, loamy soils on the
terraces of major streams and rivers. These soils formed
in alluvium. Slope ranges from 0 to 1 percent.

Typical pedon of Okay fine sandy loam, O to 1 percent
slopes; from the intersection of Farm Roads 1897 and
1753 in Ambrose, 0.75 mile west on Farm Road 17583,
0.6 mile north on paved county road, 0.6 mile east on
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unpaved county road and 30 feet south of right-of-way,
in old abandoned field:

Ap—0 to 7 inches; brown (10YR 5/3) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; moderate
medium granular structure; hard, very friable;
common fine roots; mildly alkaline; abrupt smooth
boundary.

A1—7 to 12 inches; brown (10YR 5/3) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; moderate
medium granular structure; hard, very friable;
common fine roots; mildly alkaline; clear smooth
boundary.

B21t—12 to 21 inches; brown (7.5YR 5/4) sandy clay
loam, dark brown (7.5YR 4/4) moist; fine and
medium subangular blocky structure; hard, friable;
few fine roots; few patchy clay films; medium acid;
gradual smooth boundary.

B22t—21 to 32 inches; light brown (7.5YR 6/4) sandy
clay loam, brown (7.5YR 5/4) moist; moderate
medium subangular blocky structure; hard, friable;
few fine roots; medium acid; gradual smooth bound-

ary.

B23t—32 to 44 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 fine roots; medium acid; gradual smooth
boundary.

B3—44 to 65 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; weak
medium subangular blocky structure; hard, friable;
few fine roots; few small siliceous pebbles; medium
acid.

The solum is more than 60 inches thick.

The A horizon is brown, grayish brown, or dark grayish
brown. It is slightly acid through mildly alkaline.

The Bt horizon is brown, dark brown, light brown, or
reddish yellow. It is medium acid or slightly acid.

The B3 horizon is reddish yellow or brownish yellow
sandy clay loam or fine sandy loam. In some pedons this
horizon has a few yellowish red mottles in the lower part.
It is medium acid or slightly acid.

The Okay soils in Grayson County are taxadjuncts to
the Okay series. They are slightly more alkaline in the A
horizon than is defined in the range for the series. How-
ever, the uses, management, and behavior of these soils
are the same as that of the Okay series.

Oklared series

The Oklared series consists of deep, loamy soils on
flood plains. These soils formed in alluvium. Slope is 0 to
1 percent.

Typical pedon of Oklared very fine sandy loam; from
the intersection of Farm Roads 120 and 1753 in east
edge of Denison, 5.3 miles east on Farm Road 120, 0.8
mile north, 0.3 mile west, and 0.25 mile north on field
road and 30 feet west, in pasture:
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Ap—O0 to 7 inches; brown (7.5YR 5/4) very fine sandy
loam, dark brown (7.5YR 4/4) moist; moderate
medium granular structure; hard, very friable;
common fine and medium roots; few worm casts;
calcareous; moderately alkaline; gradual smooth
boundary.

C1—7 to 11 inches; light reddish brown (5YR 6/4) very
fine sandy loam, reddish brown (5YR 5/4) moist;
moderate medium granular structure; hard, very fri-
able; common fine roots; few worm casts; calcare-
ous; moderately alkaline; clear smooth boundary.

C2—11 to 19 inches; reddish brown (5YR 5/3) loam,
dark reddish brown (5YR 3/3) moist; moderate
medium granular structure; hard, very friable;
common fine roots; few worm casts; calcareous in
spots; moderately alkaline; gradual smooth bound-

ary.

C3—19 to 30 inches; reddish brown (5YR 5/3) fine
sandy loam, dark reddish brown (§YR 3/3) moist;
moderate medium granular structure; hard, very fri-
able; few fine roots; calcareous in spots; moderately
alkaline; gradual smooth boundary.

C4—30 to 50 inches; reddish brown (5YR 5/4) fine
sandy loam, dark reddish brown (§YR 3/4) moist;
moderate medium granular structure; hard, very fri-
able; few fine roots; calcareous in spots; moderately
alkaline; diffuse smooth boundary.

C5—50 to 74 inches; yellowish red (5YR 5/6) loamy fine
sand, yellowish red (5YR 4/6) moist; single grain;
loose, very friable; calcareous in spots; moderately
alkaline.

The A horizon is 5 to 15 inches thick. It is dark brown,
brown, strong brown, dark reddish brown, or reddish
brown. This horizon is mildly alkaline or moderately alka-
line and is calcareous.

The C horizon is yellowish red, reddish yellow, reddish
brown, light reddish brown, pink, or strong brown. It is
dominantly fine sandy loam or very fine sandy loam but
has many thin strata of finer and coarser materials (fig
14). This horizon is mildly alkaline or moderately alkaline
and is calcareous.

Purves serles

The Purves series consists of shallow, loamy soils on
uplands. These soils formed in material weathered from
interbedded hard limestone and calcareous marl. Slope
ranges from 1 to 5 percent.

Typical pedon of Purves clay loam, 1 to 5§ percent
slopes; from the junction of Farm Roads 1417 and 120
west of Denison, west 0.2 mile on Farm Road 120, north
2.4 miles and 0.4 mile west on county road and 20 feet
south, in range:

A11—0 to 8 inches; dark grayish brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium subangular blocky structure; hard,
friable; common fine roots; few pebbles of limestone
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Figure 14.—Profile of Oklared very fine sandy loam showing
stratification below a depth of about 36 inches.

and ironstone; calcareous; moderately alkaline; clear
wavy boundary.

A12—8 to 14 inches; brown (10YR 4/3) clay loam, dark
brown (10YR 3/3) moist; moderate medium suban-
gular blocky structure; hard, friable; common fine
roots; about 10 percent small fragments of lime-
stone and ironstone; calcareous; moderately alka-
line; abrupt wavy boundary.

R—14 inches; hard, slightly fractured limestone with soil
in fractures.

The solum ranges from 13 to 17 inches in thickness.
Fragments of limestone range from 0 to 35 percent.

The A horizon is very dark gray, dark gray, grayish
grown, dark grayish brown, very dark grayish brown, or
rown.
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The Purves soils in Grayson County are taxadjuncts to
the Purves series because they do not have sufficient
secondary calcium carbonate coatings on the fragments
of limestone to have a calcic horizon. Also, they are in a
climate that is slightly more moist than is typical for the
Purves series. These soils are calcareous throughout,
however, and have the same use and management as
the Purves series.

Redlake series

The Redlake series consists of deep, clayey soils on
flood plains. These soils formed in recent alluvium. Slope
is 0 to 1 percent.

Typical pedon of Redlake clay, occasionally flooded;
from the intersection of Farm Roads 1753 and 120 in
Denison, 5.8 miles east on Farm Road 120 to Carpen-
ters Bluff, 2.3 miles south on paved county road and 65
feet southwest, in bermudagrass pasture:

A1—0 to 8 inches; weak red (2.5YR 4/2) clay, dusky red
(2.5YR 3/2) moist; moderate medium blocky struc-
ture; very hard, very firm; many fine roots; few fine
shell fragments; calcareous; moderately alkaline;
clear smooth boundary.

B2—8 to 37 inches; reddish brown (2.5YR 4/4) clay,
dark reddish brown (2.5YR 3/4) moist; moderate
medium blocky structure; hard, firm; few fine roots;
few fine shell fragments; few concretions of calcium
carbonate; calcareous; moderately alkaline; clear
wavy boundary.

C—37 to 60 inches; reddish brown (2.5YR 4/4) clay,
dark reddish brown (2.5YR 3/4) moist; massive;
hard, firm; few fine roots; few thin strata of dark
grayish brown (2.5Y 4/2) silt loam; few fine shell
fragments; few concretions of calcium carbonate;
few bedding planes; caicareous; moderately alkaline.

The solum ranges from 30 to 55 inches in thickness. It
is calcareous and moderately alkaline throughout.

The A horizon is dusky red, weak red, dark reddish
brown, reddish brown, or dark reddish gray.

The B horizon is dark reddish brown, reddish brown,
dark red, or red clay or silty clay. This horizon has
slickensides in some pedons, but they do not intersect.

The C horizon is clay, stratified with thin layers of silt
loam, loam, and clay loam. It is in shades of red and
brown.

Sanger series

The Sanger series consists of deep, clayey soils on
uplands. These soils formed in alkaline marine sediment.
Slope ranges from 1 to 8 percent.

Typical pedon of Sanger clay, 3 to 5 percent slopes;
from the intersection of Texas Highway 75A and Farm
Road 84 in Denison, 7.4 miles northwest on Farm Road
84, 0.4 mile east and 300 feet north on county road and
400 feet east of right-of-way, in johnsongrass pasture:
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A11—0 to 7 inches; very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; moderate medium blocky
structure; very hard, very firm; common fine and
medium roots; few fine fragments of limestone; cal-
careous; moderately alkaline; clear wavy boundary.

A12—7 to 23 inches; dark grayish brown (2.5Y 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist; moderate
coarse blocky structure; very hard, very firm;
common fine roots; few fine shell fragments; few
intersecting slickensides; many medium concretions
of calcium carbonate; calcareous; moderately alka-
line; gradual wavy boundary.

AC1—23 to 34 inches; olive (5Y 5/3) clay, olive (5Y 4/3)
moist; few medium faint olive brown (2.5Y 4/4) mot-
tles; weak coarse blocky structure; very hard, very
firm; common fine roots; common medium and large
concretions of calcium carbonate; common inter-
secting slickensides; calcareous; moderately alka-
line; gradual wavy boundary.

AC2—34 to 49 inches; olive (5Y 5/3) clay, olive (5Y 4/3)
moist; common coarse distinct pale olive (5Y 6/4)
mottles; weak coarse blocky structure; very hard,
very firm; few fine roots; common concretions of
calcium carbonate; intersecting slickensides; few
black concretions and streaks; calcareous; moder-
ately alkaline; gradual wavy boundary.

C—49 to 65 inches; mottled brownish yeliow (10YR 6/6)
and light gray (10YR 7/1) shaly clay; massive; ex-
tremely hard, extremely firm; few fine roots; calcare-
ous; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness.
When the soil is dry, it has cracks much as 1 inch wide
extending to a depth of 20 inches or more. Intersecting
slickensides begin at a depth of 16 to 24 inches. Reac-
tion is moderately alkaline. The soil is calcareous. Areas
that have not been tilled have gilgai microrelief that ex-
tends up and down the slopes. The microrelief consists
of microknolls 6 to 20 feet wide and microdepressions 3
to 12 feet wide. The microknolls are 3 to 12 inches
higher than the microdepressions.

The A horizon is very dark gray, very dark grayish
brown, dark gray, or dark grayish brown. In some
pedons, the A11 horizon has 2 to 15 percent coarse
fragments of limestone. These fragments range from 2
to 6 inches thick and 2 to 6 feet across the long axis.
They are tilted at about a 60 degree angle and extend
from about 2 to 26 inches above the surface.

The AC1 horizon is grayish brown, light brownish gray,
light yellowish brown, olive, or light olive brown. Mottles
range from none to few in this horizon and are brownish
yellow, olive yellow, or yellow.

The AC2 horizon is grayish brown, light brownish gray,
olive, or light yellowish brown. Mottles range from none
to common in this horizon. They are gray, yellowish
brown, or light olive brown.

The C horizon is mottled gray, light olive brown, gray,
olive brown, very dark gray, light gray, and brownish
yellow. it is clay or silty clay.
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Speck Variant

The Speck Variant consists of shallow, loamy soils on
uplands. These soils formed in chalk. Slope ranges from
1 to 3 percent.

Typical pedon of Speck Variant loam, 1 to 3 percent
slopes; from the intersection of Texas Highway 289 and
Farm Road 902 at Dorchester, 2.6 miles south on Texas
Highway 289, and 1.3 miles east on county road and 20
feet north, in a field:

Ap—0 to 5 inches; reddish brown (5YR 4/3) loam, dark
reddish brown (5YR 3/3) moist; moderate medium
granular structure; hard, firm; few fine roots; few
fragments of chalk; moderately alkaline; abrupt
smooth boundary.

B2t—>5 to 15 inches; reddish brown (5YR 4/3) clay, dark
reddish brown (5YR 3/3) moist; moderate fine
blocky structure; hard, firm; few fine roots; mildly
alkaline; abrupt wavy boundary.

R—15 to 18 inches; white (10YR 8/1) chalk; platy in the
upper 3 inches, massive below.

The solum ranges from 14 to 20 inches in thickness.
Reaction is neutral through moderately alkaline. Frag-
ments of chalk on the surface range from 0 to 15 per-
cent.

The A horizon is reddish brown or dark reddish gray.

The Bt horizon is reddish brown or dark reddish
brown.

The R layer is white or light gray chalk that has hard-
ness of about three on Mohs’ scale.

The Speck soils in Grayson County are variants of the
Speck series. They are in a climate that is more moist
than is typical for the Speck series. They have a contact
with white Austin Chalk of Upper Cretaceous age. The
chalky limestone has a hardness of about three on
Mohs’ scale, but is rippable. In addition, crop yields are
higher than on soils in the Speck series.

Stephen series

The Stephen series consists of shallow, clayey soils
on uplands. These soils formed in chalk. Slope ranges
from 1 to 5 percent.

Typical pedon of Stephen silty clay, 1 to 3 percent
slopes; from the intersection of U.S. Highway 75 and
Farm Road 121 in Van Alstyne, 4.2 miles east on Farm
Road 121, 0.9 mile south and 0.9 mile east on county
road and 150 feet south of road, in idle cropland:

A1—0 to 13 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;
common fine roots; about 2 percent fine fragments
of chalk; calcareous; moderately alkaline; clear wavy
boundary.

C&A—13 to 18 inches; grayish brown (10YR 5/2) very
gravelly silty clay, very dark grayish brown (10YR
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3/2) moist; moderate fine granular and subangular
blocky structure; hard, friable; few fine roots; about
60 percent weakly cemented fragments of chalk 0.5
inch to 3 inches long; calcareous; moderately alka-
line; abrupt smooth boundary.

Cr—18 to 23 inches; fractured, white platy chalk.

The solum ranges from 11 to 20 inches in thickness.

The A horizon is brown, dark brown, grayish brown,
dark grayish brown, or very dark grayish brown. It has 2
to about 20 percent, by volume, fragments of chalk.

The C&A horizon is 50 to 90 percent weakly cemented
fragments of chalk.

The Cr horizon is platy chalk that grades to massive
and has hardness of less than 3 on Mohs’ scale. This
horizon is white or light gray and has streaks of yellow.

Trinity series

The Trinity series consists of deep, clayey soils on
flood plains. These soils formed in alluvium. Slope is 0 to
1 percent.

Typical pedon of Trinity clay, occasionally flooded;
from the intersection of Farm Roads 1753 and 120 in
east edge of Denison, 4.1 miles southeast on Farm
Road 1753, 1.1 miles south along pipeline and 25 feet
east, in a field:

Ap—0 to 7 inches; very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate fine and very fine su-
bangular blocky structure; very hard, very firm;
common fine roots; common vertical cracks; calcar-
eous; moderately alkaline; abrupt smooth boundary.

A11—7 to 36 inches; very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; moderate medium blocky
structure; very hard, very firm; common fine roots;
common vertical cracks; few intersecting slicken-
sides below depth of 16 inches; calcareous; moder-
ately alkaline; gradual wavy boundary.

A12—-36 to 52 inches; dark gray (5Y 4/1) clay, very dark
gray (5Y 3/1) moist; moderate medium blocky struc-
ture; very hard, very firm; few fine roots; common
intersecting grooved slickensides; few soft masses
of calcium carbonate; calcareous; moderately alka-
line; gradual smooth boundary.

C—>52 to 65 inches; mottled light olive brown (2.5Y 5/4),
olive brown (2.5Y 4/4), and dark grayish brown
(2.5Y 4/2) clay; moderate medium blocky structure;
very hard, very firm; few fine roots; few soft masses
of calcium carbonate; few medium concretions of
calcium carbonate; calcareous; moderately alkaline.

This soil is mildly alkaline or moderately alkaline
throughout. Areas that have not been tilled have gilgai
microrelief.

The A horizon is very dark gray, dark gray, or black. It
has slickensides below a depth of 16 inches.
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The C horizon is mottled in shades of brown and gray.
Strongly cemented concretions of calcium carbonate
range from none to many in the C horizon.

Vertel series

The Vertel series consists of moderately deep, clayey
soils on uplands. These soils formed in material weath-
ered from clayey shale. Slope ranges from 1 to 12 per-
cent.

Typical pedon of Vertel clay, 3 to 5 percent slopes;
from the headquarters of Hagerman National Wildlife
Refuge, 0.5 mile north and 0.8 mile southwest on coun-
try road, 0.8 mile east on Refuge Road, 0.3 mile north
on oilfield road and 20 feet south between a microknoll
and a microdepression, in pasture:

A1—0 to 5 inches; grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; moderate fine
blocky structure; extremely hard, very firm, very
sticky and plastic; few fine roots; common vertical
cracks 0.5 inch to 1.5 inches wide; mildly alkaline;
clear wavy boundary.

AC—5 to 33 inches; olive (5Y 5/3) clay, olive (5Y 4/3)
moist; few coarse distinct yellowish brown (10YR
5/6) mottles; moderate medium blocky structure; ex-
tremely hard, very firm, very sticky and plastic; few
fine roots; common vertical cracks 0.5 inch wide;
common intersecting slickensides and wedge-
shaped parallelepipeds below depth of 15 inches;
few medium and fine concretions of calcium carbon-
ate; common angular crystals of gypsum; moderate-
ly alkaline; gradual wavy boundary.

Cr—33 to 54 inches; stratified light olive brown (2.5Y
5/4) and gray (5Y 6/1) very shaly clay; massive;
extremely hard, very firm; few crystals of gypsum;
moderately alkaline; gradual wavy boundary.

The solum ranges from 24 to 40 inches in thickness.
When this soil is dry, it has cracks 0.5 inch to 1.5 inches
wide extending to the Cr horizon. Areas that have not
been tilled have gilgai microrelief that extends up and
down the slope. The microrelief consists of microdepres-
sions 1 to 3 feet wide and 2 to 8 inches deep and
microknolls 10 to 16 feet wide.

The A horizon is dark grayish brown, grayish brown, or
olive. It is neutral through moderately alkaline and is
noncalcareous in more than half of the pedons.

The AC horizon is dark grayish brown, grayish brown,
light brownish gray, olive, light olive brown, light yellow-
ish brown, or olive gray. Mottles range from none to
common in the AC horizon. The mottles are olive, olive
gray, light olive brown, gray, and yellowish brown. This
horizon is neutral through moderately alkaline. It is 60 to
76 percent clay, and it has few to common gypsum
crystals. In some pedons, this horizon has a few strongly
cemented concretions of calcium carbonate.

The Cr horizon is stratified gray, yellowish brown, or
olive brown very shaly clay. It is slightly acid through
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moderately alkaline. Gypsum crystals in this horizon
range from none to common.

Whitesboro series

The Whitesboro series consists of deep, loamy soils
on flood plains. These soils formed in alluvium. Slope is
dominantly less than 1 percent.

Typical pedon of Whitesboro loam, occasionally
flooded; from the intersection of U.S. Highway 82 and
Farm Road 901 in south edge of Sadler, 1.1 miles north
on Farm Road 901, 0.9 mile east and north on unpaved
county road, 0.2 mile north on field road and 0.1 mile
east, in pasture:

A11—0 to 19 inches; dark grayish brown (10YR 4/2)
loam, very dark grayish brown (10YR 3/2) moist;
moderate medium granular structure; hard, friable;
many fine roots; few fine pores; neutral; gradual
smooth boundary.

A12—19 to 27 inches; dark grayish brown (10YR 4/2)
sandy clay loam, very dark grayish brown (10YR
3/2) moist; few medium faint gray (10YR 5/1) and
common fine distinct reddish brown mottles; moder-
ate medium subangular blocky structure; hard, firm;
common fine roots; common fine pores; slightly acid;
gradual smooth boundary.

B21—27 to 39 inches; brown (7.5YR 5/4) clay loam,
dark brown (7.5YR 4/4) moist; many medium distinct
reddish brown (5YR 4/4) and common medium dis-
tinct gray (10YR 5/1) mottles; moderate medium
subangular blocky structure; hard, firm; few fine
roots; common fine pores; slightly acid; gradual
smooth boundary.

B22—39 to 72 inches; mottled gray (10YR 6/1) and
reddish yellow (7.5YR 6/6) sandy clay loam; weak
medium subangular blocky structure; hard, firm; few
fine roots; common fine black concretions; moder-
ately alkaline.

The solum ranges from 40 to more than 60 inches in
thickness. The mollic epipedon ranges from 20 to about
50 inches in thickness. The average texture of the 10- to
40-inch control section is clay loam, loam, or sandy clay
loam, and the content of clay ranges from 22 to 35
percent. Few to common mottles in shades of gray or
brown are within a depth of 40 inches.

The A horizon is black, very dark brown, dark brown,
very dark grayish brown, dark grayish brown, very dark
gray, or dark gray. |t is slightly acid through mildly alka-
line.

The B horizon is dark gray, gray, grayish brown, dark
grayish brown, brown, yellowish brown, or dark yellowish
brown. This horizon has few to many mottles in shades
of brown, gray, red, or yellow, and in some pedons it has
matrix mottled in these colors. The upper part of the B
horizon is slightly acid through mildly alkaline, and the
lower part is neutral through moderately alkaline.
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Whitewright series

The Whitewright series consists of shallow, loamy soils
on uplands. These soils formed in soft, platy chalk.
Slope ranges from 1 to 12 percent.

Typical pedon of Whitewright silty clay loam, in an
area of Whitewright-Eddy-Howe complex, 5 to 12 per-
cent slopes; from the intersection of Texas Highway 5
and Farm Road 121 in Van Alstyne, 0.75 mile east on
Farm Road 121, 1.25 miles north on unpaved county
road and 100 feet west of right-of-way, in pasture:

A1—0 to 5 inches; light brownish gray (10YR 6/2) silty
clay loam, grayish brown (10YR 5/2) moist; moder-
ate medium subangular blocky and granular struc-
ture; hard, friable; common medium and fine roots;
few fine and medium pores; common worm casts;
few weakly cemented fragments of chalk less than
10 millimeters; few strongly cemented fragments of
calcite fragments 5 to 15 millimeters; about 60 per-
cent calcium carbonate equivalent; calcareous; mod-
erately alkaline; clear smooth boundary.

B2—5 to 16 inches; very pale brown (10YR 7/3) silty
clay loam, pale brown (10YR 6/3) moist; few
medium distinct brownish yellow (10YR 6/6) mottles;
moderate fine and medium subangular blocky struc-
ture; hard, friable; common fine and medium roots;
few fine pores; common worm casts; about 20 per-
cent, by volume, weakly cemented platy chalky frag-
ments of limestone, 5 to 20 millimeters on long axis;
few fine shell fragments less than 5 millimeters;
about 65 percent calcium carbonate equivalent; cal-
careous; moderately alkaline; abrupt wavy boundary.

Cr—16 to 34 inches; white (10YR 8/1) weakly cemented
platy chalk fragments interbedded with olive yellow
(2.5Y 6/6) silty clay loam; chalk fragments 2 to 6
centimeters in upper part, becoming coarser as
depth increases; chalk is massive below a depth of
30 inches; common roots in vertical crevices and
between horizontal plates.

The solum ranges from 10 to 20 inches in thickness. It
is 2 to 30 percent, by volume, coarse fragments. The
coarse fragments consist of platy, weakly cemented
chalk ranging to 6 centimeters in length. More than 80
percent of the fragments slake if left overnight in water.
Calcium carbonate equivalent is 40 to more than 80
percent.

The A horizon is dark grayish brown, grayish brown,
brown, light brownish gray, pale brown, or very pale
brown. It is silty clay loam, gravelly silty clay loam, loam,
or gravelly loam.

The B horizon is brown, light brownish gray, pale
brown, light yellowish brown, light gray, or very pale
brown. Mottles in the B horizon range from none to
common and are in shades of brown or yellow. This
horizon is silty clay loam, gravelly silty clay loam, ioam,
or gravelly loam.
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The Cr horizon is light brownish gray, light gray, very
pale brown, or white weakly cemented platy chalk with a
few strata of light yellowish brown, brownish yellow, olive
yellow, or pale yellow silty clay loam. This horizon has 70
to 90 percent, by volume, chalk fragments that are soft
and easily cut with spade, when moist.

Wilson series

The Wilson series consists of deep, loamy soils on
nearly level and gently sloping terraces. These soils
formed in ancient alluvium. Slope ranges from 0 to 3
percent.

Typical pedon of Wilson silty clay loam, 0 to 1 percent
slopes; from the intersection of U.S. Highway 377 and
Farm Road 902 Collinsville, 2.0 miles south on U.S.
Highway 377, 1.1 miles east, 0.05 mile north, and 1.8
miles east on county road and 100 feet north of right-of-
way, in bermudagrass pasture:

Ap—O0 to 8 inches; dark gray (10YR 4/1) silty clay loam,
very dark gray (10YR 3/1) moist; weak medium
granular structure; extremely hard, friable; many fine
roots; medium acid; abrupt smooth boundary.

B21tg—8 to 25 inches; dark gray (10YR 4/1) silty clay,
very dark gray (10YR 3/1) moist; moderate medium
blocky structure; extremely hard, extremely firm;
common fine roots; neutral; gradual wavy boundary.

B22tg—25 to 34 inches; gray (10YR 5/1) silty clay, dark
gray (10YR 4/1) moist; moderate medium blocky
structure; extremely hard, extremely firm; few fine
roots; mildly alkaline; gradual wavy boundary.

B23tg—34 to 57 inches; gray (10YR 5/1) silty clay, dark
gray (10YR 4/1) moist; weak medium blocky struc-
ture; extremely hard, extremely firm; few fine roots;
neutral; gradual wavy boundary.

B24t—57 to 65 inches; mottled light brownish gray (2.5Y
6/2), brownish yellow (10YR 6/6), and gray (10YR
5/1) silty clay; weak medium blocky structure; ex-
tremely hard, extremely firm; few fine roots; neutral.

The solum ranges from 48 to more than 60 inches in
thickness.

The A horizon is very dark gray, dark gray, very dark
grayish brown, dark grayish brown, grayish brown, or
gray. It is medium acid through mildly alkaline.

The B21tg horizon is very dark gray or dark gray clay
or silty clay. It is medium acid through mildly alkaline.

The B22tg and B23tg horizons are dark gray, gray, or
grayish brown.

The reaction is neutral through moderately alkaline.
Texture is clay or silty clay. In some pedons, there are
mottles in shades of olive, brown, or yellow in the lower
part.

The B24t horizon has colors in shades of gray, yellow,
and brown. Texture is clay or silty clay. Reaction is
neutral through moderately alkaline. Some pedons con-
tain concretions of calcium carbonate and crystals of

gypsum.
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Zilaboy series

The Zilaboy series consists of deep, clayey soils on
flood plains. These soils formed in clayey alluvium. Slope
is 0 to 1 percent.

Typical pedon of Zilaboy clay from an area of Zilaboy
soils, frequently flooded; from the intersection of Farm
Road 121 and U.S. Highway 377 in Tioga; 1.8 miles
north on U.S. Highway 377, 0.45 mile west on private
road, 0.75 mile north along railroad and 800 feet east of
railroad, in bermudagrass pasture:

A11—0 to 5 inches; dark grayish brown (10YR 4/2) clay,
very dark grayish brown (2.5Y 3/2) moist, moderate
fine and medium blocky structure; extremely hard,
very firm, sticky and plastic; common fine roots; few
very fine black concretions; slightly acid; gradual
smooth boundary.

A12—5 to 18 inches; olive gray (5Y 4/2) clay, dark olive
gray (5Y 3/2) moist; moderate fine and medium
blocky structure; extremely hard, very firm, sticky
and plastic; common fine roots; few intersecting
slickensides in lower part; few very fine black con-
cretions; slightly acid; gradual wavy boundary.

AC1—18 to 40 inches; grayish brown (2.5Y 5/2) clay,
dark grayish brown (2.5Y 4/2) moist; common fine
distinct reddish brown mottles; moderate fine and
medium blocky structure; extremely hard, very firm,
sticky and plastic; few fine roots; few intersecting
slickensides; few very fine black concretions; slightly
acid; gradual wavy boundary.

AC2—40 to 55 inches; olive (5Y 5/3) clay, olive (5Y 4/3)
moist; weak medium and coarse subangular blocky
structure; very hard, very firm; common intersecting
slickensides; few very fine black concretions; neu-
tral; gradual wavy boundary.

C—55 to 70 inches; olive (5Y 5/3) clay, olive (5Y 4/3)
moist; weak coarse subangular blocky structure;
very hard, very firm; few intersecting slickensides;
few very fine black concretions; common medium
masses of calcium carbonate; calcareous; mildly al-
kaline.

The solum ranges from 40 to 60 inches in thickness.
Areas that have not been tilled have a subdued gilgai
microrelief; the microknolls are 4 to 6 inches higher than
the microdepressions. Texture is clay or silty clay and
some pedons have a thin overwash or thin strata of silty
clay loam or clay loam. Slickensides are at a depth of 14
to 24 inches.

The A horizon is grayish brown, dark gray, brown, olive
gray, or very dark gray. It is slightly acid or neutral.

The AC horizon is grayish brown, olive gray, brown, or
olive. It has distinct or prominent mottles of reddish
brown, yellowish brown, yellow, olive, and brown within a
depth of 20 inches. This horizon is slightly acid through
mildly alkaline.
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The C horizon is olive, brown, or gray and in some
pedons has mottles of these colors. This horizon is neu-
tral through moderately alkaline and is calcareous.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (4). 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
is identified by a word ending in so/. An example is
Inceptisol.

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 Ochrept (Ochr, meaning light col-
ored, plus ept, from Inceptisol).

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 Ustochrepts (Ust, meaning dry, plus
ochrept, the suborder of the Inceptisols that have a light
colored surface horizon).

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 Ustoch-
repts.

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
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subgroup preceded by terms that indicate soil properties.
An example is the Howe series a member of the fine-
silty, carbonatic, thermic Typic Ustochrepts.

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.

Formation of the soils

This section discusses the factors of soil formation,
relates them to the formation of soils in the survey area,
and explains the processes of soil formation.

Factors of soil formation

The characteristics of the soil at any given point are
determined by the physical and mineral composition of
the parent material; the climate under which the parent
material accumulated and has existed since accumula-
tion; the plant and animal life on and in the soil; the
relief, or lay of the land; and the length of time the
forces of soil formation have acted on the soil material.
All five of these factors influence the present character-
istics of every soil, but the significance of each factor
varies from one place to another. The parent material
affects the kind of profile that can be formed. Climate
and vegetation act on the parent material and slowly
change it into a natural body that has genetically related
horizons. Relief, however, conditions the effects that cli-
mate and vegetation have on the parent material. Finally,
time is needed for changing of the parent material into a
soil profile. A long time generally is required for the
development of distinct horizons.

The interrelationship among these five factors is com-
plex, and the effects of any one factor cannot be isolat-
ed and completely evaluated. It is convenient to discuss
each factor separately, however, and to indicate the
probable effects of each.

Climate

The climate of Grayson County is warm temperate,
subtropical, and humid. It is believed that a climate simi-
lar to the present one existed when the soils were
formed. Because the climate is uniform throughout the
county, most differences in the soils are not the results
of the effects of climate.

Parent material

Parent material is the unconsolidated mass from which
a soil forms. It determines the chemical and mineral
composition of the soil. In Grayson County the soils
developed from material of Cretaceous and Recent
ages.

gFormations belonging to the Fredericksburg and Wa-
shita groups form a narrow band across the northern
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part of the county. Aledo and Purves soils, high in cal-
cium carbonate, formed over these formations. Sanger
soils, which are deeper and clayey, formed over the
more easily weathered shales.

Formation of the Woodbine Group outcrop along the
western part of the county and in a narrow band across
the northern part. These formations are thick beds of
sandstone with bands of shale. Gasil and Heaton soils
formed over the sandstone, and are deep, sandy, and
loamy soils. Aubrey soils formed over the bands of
shale, and are moderately deep, clayey soils.

The Eagle Ford Formation is shale that outcrops in the
southern part of the county. It weathers readily and
forms clayey soils. Vertel soils formed over the Eagle
Ford shale.

The Austin Group is chalk that covers the southeast-
ern part of the county. Austin and Fairlie soils formed
over the more nearly level parts of the chalk. They are
dark, clayey, calcareous, moderately deep and deep
soils. Whitewright and Eddy soils formed in the more
sloping areas. They are shallow and very shallow, calcar-
eous, loamy soils and are lighter in color than the Fairlie
and Houston Black soils.

Deposits of Recent age are along the flood plains and
were derived from a variety of. sources. Erosion of Per-
mian and Triassic redbeds have formed reddish clay
deposits along the Red River. Redlake soils formed over
these deposits. Elbon soils formed over clayey sediment
rich in calcium carbonate from the Austin chalk areas.
Whitesboro soils formed in loamy alluvial sediment.

Plants and animals

Plants, insects, bacteria, fungi, earthworms, and other
living organisms have contributed to the development of
the soils. Gains in organic matter and nitrogen in the soll,
gains or losses in plant nutrients, and changes in struc-
ture and porosity are some of the changes caused by
plant and animal life.

The soils of Grayson County formed under mid and tall
grasses and wooded areas of blackjack oak and post
oak. The soils that developed under grasses, such as
Austin and Houston Black soils, have a high organic
matter content. Soils, such as Gasil and Aubrey soils,
that formed under trees are generally low in organic
matter content.

Relief

Relief affects soil formation through its effect on drain-
age, erosion, plant cover, and soil temperature. The soils
in Grayson County range from nearly level to steep.

The nearly level to gently sloping soils on uplands,
such as Houston Black and Fairlie soils, have slow but
adequate drainage and have black colors that extend to
a depth of more than 40 inches.

The more sloping soils have a moderate or severe
erosion hazard, if unprotected. Eddy and Whitewright
soils are lighter colored and have a thinner profile than
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less sloping soils, because material is removed from the
slopes by water erosion about as fast as the surface
layer forms. The plant cover generally is thinner on many
of the more sloping areas.

Soils that receive additional water from runoff or do
not have adequate drainage have developed gleyed
characteristics. Wilson soils have these characteristics.

Soil temperature varies slightly according to position of
the slopes. During summer, soils that have slopes facing
north are slightly cooler than those that have slopes
facing south, and generally produce more vegetation.

Time

Time, generally a long time, is required for distinct
horizons to form in soils. The length of time that parent
materials have been in place is commonly reflected by
the degree of development of the soil horizons. This
applies mainly to soils that are in favorable positions for
soil development.

The Elbon soils in Grayson County do not have well
developed horizons. Except for darkening of the surface
layer, these soils retain many characteristics of their cal-
careous, clayey parent material. The Normangee soils,
which are on the uplands, are an example of older soils
that have well developed horizons. These soils formed in
calcareous clays and shales. After hundreds of years of
leaching and eluviation, a noncalcareous, blocky, clay
subsoil has developed in these soils. The subsoil resem-
bles only slightly the original parent material.

Processes of soil horizon differentiation

The differentiation of soil horizons in Grayson County
is the result of several processes. Among these are
accumulation of organic matter, leaching of carbonates
and salts, reduction and transfer of iron, and transloca-
tion of silicate clay minerals. In most soils more than one
of these processes have been active in the development
of horizons.

Accumulation of organic matter in the upper part of a
profile helps to form an A1 horizon. The soils in Grayson
County range from low to high in content of organic
matter. The Heaton soils have a low content of organic
matter, and the Fairlie soils have a high content.

Much leaching of carbonates and salts has occurred in
Wilson and Mabank soils. The Houston Black soils are
only slightly leached. These clayey soils have a thick A
horizon that is high in carbonates.

Reduction and transfer of iron, a process called
gleying, is evident in the poorly drained soils of the
county. The gray color in the subsoil indicates reduction
and loss of iron. Some horizons have pale yellow to
brown mottles and concretions, indicating a segregation
of iron. The Wilson soils are examples of somewhat
poorly drained, grayish soils that are mottled in the lower
horizons.

Translocation of clay minerals has taken place in
Crockett and Wilson soils. This has contributed to hori-
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zon development. The B horizon generally has accumu-
lations of clay (clay films) in the pores and on surfaces
of peds. These soils were probably leached of carbon-
ates and soluble salts before translocation of silicate
clays took place.
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Glossary

Aeration, soll. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclalm (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely diffi-
cult.

Avallable water capacity (available 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
VEIY IOW...ooieercrrccenrenneesenserennneersassesnsessesesessessaens Oto3
LOW..ooiirriicnririnnen 3to6
Moderate..... 6to9
HIGP oo naenene 9to 12
Very high.....ceeereerrecssnieresennsisnne More than 12
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Bedding planes. Fine stratifications, less than 5 millime-
ters thick, in unconsolidated alluvial, eolian, lacus-
trine, or marine sediments.

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 soil. 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.

Coarse fragments. Mineral or rock particles 2 millime-
ters to 25 centimeters (16 inches) in diameter.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

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.

Conslstence, 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.
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Soft—When dry, breaks into powder or individual
grains under very slight pressure.
Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is that part of the soil
profile between depths of 10 inches and 40 or 80
inches.

Corrosive. 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.

Depth to rock. Bedrock is too near the surface for the
specified use.

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
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
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water table, additional water from seepage, nearly
continuous rainfali, 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 beiow 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.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Erosion. 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.

Fast intake (in tables). The rapid movement of water
into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified piants 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.

Gilgal. Commonly a succession of microbasins and mi-
croknolls in nearly level areas or of microvalleys and
microridges parallel with the slope. Typically, the
microrelief of Vertisols—clayey soils having a high
coefficient of expansion and contraction with
changes in moisture content.
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Gleyed soil. Soil that formed under poor drainage, re-
sulting in the reduction of iron and other elements in
the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

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.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Horlzon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An ex-
planation of the subdivisions is given in the So#
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.



76

R /ayer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hydrologic soll 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.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Inflltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at 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.

Minimum tlllage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Morphology, soll. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soll. lrregular 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
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(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.

Parent material. The unconsolidated 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. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. 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
water moves downward through the saturated soil.
Terms describing permeability are:

Very SIow......cccooreecrininnncrecncnnenaes less than 0.06 inch
Slow. 0.06 to 0.20 inch
Moderately Slow..........ccoceenirinnnicnnn 0.2 to 0.6 inch
Moderate........cccocevevenrenirnencnennacne 0.6 inch to 2.0 inches

2.0 to 6.0 inches
6.0 to 20 inches
Very rapid.......cocvevererrnesronsnennne more than 20 inches

pH value. A numerical designation of acidity and alkalin-
ity in soil. (See Reaction, 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.

Proflle, soll. 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.

Reactlon, 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-

Moderately rapid
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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 acid 5.6 to 6.0
Slightly acid 6.1106.5
Neutral 6.61t07.3
Mildly alkaline 74t07.8
Moderately alkaline 7910 8.4
Strongly alkaline.........c.ccconurreeenes 8.5 t0 9.0

Very strongly alkaline...........ccevverrvenannnee 9.1 and higher

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rooting depth (in tables). Shallow root zone. The soil
is shallow over a layer that greatly restricts roots.

Runoff. The precipitation discharged into stream chan-
nels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
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.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Series, soll. 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.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

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
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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.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates recog-
nized in the United States are as follows:

Millime-
ters

Very coarse sand 2.0t0 1.0
Coarse sand 1.0t0 0.5
Medium sand. 0.5t0 0.25
Fine sand............ .0.25 t0 0.10
Very fine sand 0.10 to 0.05
Silt 0.05 to 0.002
Clay Less than 0.002

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.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Structure, soll. The arrangement of primary soil parti-
cles into compound particles or aggregates. The
principal forms of soil structure are—platy (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 grain (each grain
by itself, as in dune sand) or massive (the particles
adhering without any regular cleavage, as in many
hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
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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.

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 foam, 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.

Tiith, soll. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoll. 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.

SOIL SURVEY

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soll. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but occurring in such a limited geo-
graphic area that creation of a new series is not
justified.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrouning soil.

Waler table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

[{Recorded in the period 1951-75 at Sherman, Texas]
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It can be calculated by adding the

1a growing degree day is a unit of heat available for plant growth.
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which

growth is minimal for the principal crops in the area (50 °F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Recorded in the period 1951-75 at Sherman, Texas]

-
]
i Temperature
]
[}
Probability ! 246F i 2BSF ! 326F
| __or lower } __or lower i _or lower
] [) ]
] ] ]
Last freezing H | i
temperature 1 i i
in spring: ] ] ]
1 1 )
t ] ]
1 year in 10 H H H
later than-- \ March 20 i April U ! April 13
[] 1 1
1 1 I
2 years in 10 i | i
later than-- { March 12 | March 27 | April 6
) ) ]
] ] ]
5 years in 10 H H H
later than-- | February 24 | March 12 { March 24
1 1 1
| z ;
First freezing H i H
temperature ! i |
in fall: 1 ! |
[] [] []
1 ] I
1 year in 10 ] i '
earlier than-- | November 13 | November 1 | October 26
1 ] )
] ] ]
2 years in 10 i i i
earlier than-- | November 21 | November 9 | October 31
(] 1 (]
] ] I
5 years in 10 i i '
earlier than-- | December 6 | November 25 | November 11
[] [] ]
(] [] ]

TABLE 3.--GROWING SEASON LENGTH

[Recorded in the period 1951-75 at Sherman, Texas]

Daily minimum temperature
during growing season

|
]
i
i
Probability | Higher i Higher t  Higher

H than 1 than i than
i 240F : 28°F \ 32°F
i Days T Days i Days
[] ] []
1 1 ]

9 years in 10 | 251 i 219 i 204
] ] []
] ] ]

8 years in 10 | 262 1 232 ! 213
[] ] ]
] 1 ]

5 years in 10 | 284 H 257 ! 231
] 1 )
] ] ]

2 years in 10 | 306 H 282 i 250
) () []
] ] I

1 year in 10 | 317 : 296 i 259
] ] []
] ] '
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

! T T
Map | Soil name { Acres |Percent
symbol | | i

i 1 i

! ! i
1 !Aledo gravelly clay loam, 3 to 8 percent slopeSe—-c----c-cccccecrercmcrranmrrenm—cen= ! 900 | 0.1
2 1Aledo 80118, hillyeeecmcmmmcccccceema e cccecccccrcrr e mdccmc e eem e e —m— e oo eo 1 3,350 | 0.5
3 !Altoga clay loam, 5 to 8 percent Sl0OpeS-—-c-cmccccesccceccceccemommmmmmee i 5,100 1 0.8
4 {Aubrey fine sandy loam, 5 to 8 percent slopes---- i 11,220 | 1.8
5 !Aubrey-Birome complex, 3 to 12 percent slopes----wcecco-e--- i 15,910 | 2.5
6 {Aubrey-Birome-Urban land complex, 3 to 12 percent slopes i 620 | 0.1
7 lAubrey soils, 3 to 8 percent slopes, severely eroded-ecesceccmccccomaccmnccam—nooo— | 4,320 |} 0.7
8 tAustin silty clay, 1 to 3 percent SlopeS-—=--eeemcocccecccecamcccccommmmcmaano——moon i 12,610 | 2.0
9 iAustin silty clay, 3 to 5 percent SlopeS-—---c--cecccmccmcccaccnmmomce e een oo ! 17,180 | 2.7
10 {Austin-Urban land complex, 1 to 5 percent 8lopeS----cemccc—ccccccmmcmccennmmmenaanx- 1 1,490 | 0.2
" iBastrop loam, 0 to 1 percent SlOpeSemmm-ee-cemecceccccccccmcccaemmcomcecacmcoco— e i 2,210 | 0.4
12 !Bastrop loam, 1 to 3 percent SlOpPeS-—-—mmweemmeccmcccceccrccccmcccscacmcanwem— = e | 1,040 | 0.2
13 !Bolar clay loam, 1 to 5 percent SlOpeS-—--—--eeccmccce—c—mcccecccmccmmcccanne———————a | 1,410 1 0.2
14 {Bolar clay loam, 5 to 8 percent SlOopeSememec—ecce—cceccccoccccmccsmmmccccec e { 830 | 0.1
15 iBolar-Aledo complex, 3 to 12 percent SlopeS-==eecccm—cccceccccncmmmcceeeroren e i 3,070 | 0.5
16 'Bunyan and Whitesboro soils, frequently floodede-e=memcccmccmecmcmcmacucmcncnnannn" | 17,810 | 2.8
17 iCallisburg fine sandy loam, 1 to 3 percent slopeS--—ewem——cccomccccrcocmccccennaama= | 4,210 | 0.7
18 iCallisburg fine sandy loam, 2 to 5 percent slopes, eroded--c---cccecccmccccannoa——- i 9,770 | 1.6
19 {Callisburg fine sandy loam, 5 to 8 percent 8lOpeS-—--eececesccccccmccmecmmoncacnaaomo | 4,780 | 0.8
20 iCallisburg soils, 3 to 8 percent slopes, severely eroded-----cececcccccananaoacaaa- i 3,460 | 0.5
21 ICrockett loam, 0 to 1 percent 8lopeSemeemo—cc—cc—mmcco o e e i 4,300 | 0.7
22 iCrockett loam, 1 to 3 percent SlopeSememeccccccccccceccccccecmmmcmmcceromommem oo { 20,000 ! 3.2
23 |Crockett loam, 2 to 5 percent slopes, eroded--eece——cccmmcccevmrmcccrccnenmncaanax- i 25,410 | 4.0
24 |Crockett-Urban land complex, 0 to 3 percent SlopeS-—-----ee-cccccccrmmmmcncccanaaaaa= i 950 | 0.2
25 iCrosstell fine sandy loam, 1 to 3 percent SlOpeS--—-cecceeeccecmcccacacomcccocananmn ] 2,650 1| 0.4
26 !Crosstell fine sandy loam, 2 to 5 percent slopes, eroded---eecescccecccmcmccacaanoa- ! 17,550 | 2.8
27 {Crosstell-Urban land complex, 1 to 5 percent SlopeS=-m==--—cc—comemcmcccccunemca—oax | 1,680 | 0.3
28 'Eddy gravelly clay loam, 5 to 12 percent SlOpeS-==—-cc—-csaccocccccecmcccacmooo~= 1 5,000 ! 0.8
29 1Elbon clay, occasionally flooded-we-ecccccccccmcaem o mcmcccsccmm e e eamm e oo : 11,730 | 1.9
30 {Elbon soils, frequently flooded=~-eeeecmecomccccmeco o ccamcmcmccccmmmmm——e oo oaoo ] 13,740 2.2
31 'Fairlie-Urban land complex, 1 to 5 percent slopeSe----—--ceecmmmmcccceeromemcoemoooo i 2,080 | 0.3
32 |Fairlie and Houston Black clays, 0 to 1 percent slopeS---=-eeecccemccmmcccconr—coamn 1 4,850 | 0.8
33 !Fairlie and Houston Black clays, 1 to 3 percent SlOpeSe~--cc-c-ccccccccccnmencccaan | 67,120 1 10.7
34 !Gasil loamy fine sand, 1 to 5 percent SlOpe@S-mmem—--cmeeeccccccccecccccccemmmanano—— i 8,650 | 1.4
35 {Gasil loamy fine sand, 5 to 8 percent sSlopeSece=scc-ccccccccncccccmceermrocconeoeoonn 1 2,120 | 0.3
36 !Gasil-Urban land complex, 1 to 8 percent 8lopeSe-emecccccemcaccccoccencmcnceernoa—~ | 1,470 | 0.2
37 !{Gasil soils, 2 to 5 percent slopes, eroded-=--c-ccc-ccccacmmrmcmcmcemmmamomr e e oo oo ; 5,280 | 0.8
38 !Heaton loamy fine sand, 1 to 5 percent SlopeS-==wmeeccccccaceorcccccmummmcccennaooox | 1,020 | 0.2
39 'Heiden clay, 1 to 3 percent 8l0peSeeme—mecccececcom e cmcmccmcecmcsem—————ea—aa— ! 14,080 | 2.2
40 'Heiden clay, 3 to 5 percent SlopeS--——-e-cececammmmccccccescoc——c—ccamemcecec—————n~ ] 17,180 | 2.7
41 iHowe silty clay loam, 5 to 8 percent slopes------- “eemmmmmcemeecccccccsssc—————cee= H 8,260 | 1.3
42 {Konsil loamy fine sand, 1 to 5 percent slopeSe-=--—-----ececmmmcmcrconmmmmemnocooooo i 1,510 | 0.2
43 iKonsil fine sandy loam, 2 to 5 percent SlOpeS--—-eeeeccc—m e wcmcmcc e e i 9,390 | 1.5
4y iKonsil fine sandy loam, 5 to 8 percent SlOpeS==----emocccccccceaecccccccmonmaaana—— ! 3,380 | 0.5
45 !Konsil fine sandy loam, 5 to 8 percent slopes, eroded-----secmcmmccccccnomcenccnena— | 1,580 | 0.3
46 iLewisville silty clay, 1 to 3 percent SlopeS-—--—-mec-—--ccccamcmmcccamommco—anaoo | 2,200 | 0.3
y7 'Lewisville silty clay, 3 to 5 percent 8lOpeS--c--cecmcccccccccmmmcmcmccommo oo — o : 4,170 | 0.7
48 iLindy loam, 1 to 3 percent SlOpeSe—-emmm-emcceecceeaccccc—cecsasccccsemmmcoomomo——o—= i 5,500 | 0.9
49 iLindy-Urban land complex, 1 to 3 percent SlopeS---wececcececcccmmmmmcccenonoooooneo i 100 | »
50 IMabank loam, 0 to 1 percent SlOpES=ee-wmomm—cccccemc—cccmcccmmccmcec e ——ne oo ! 7,340 | 1.2
51 'Mabank loam, 1 to 3 percent SlOpeS—==e—e—mmem—ccc—ccacec e ccecmmccmecem—————— i 6,060 | 1.0
52 INormangee clay loam, 1 to U4 percent SlopeS---—-——c—mcceecmccccccamcmcrnama e m e —m i 44,290 | 7.0
53 INormangee clay loam, 4 to 8 percent slopes--eese-mccccmcccrmmccccmcmeecoccccoonaaaaoo | 4,410 | 0.7
54 |Normangee-Urban land complex, 1 to U4 percent sSlopes---ewccecccccmumcmcccaaaccccan—— i 2,400 | 0.4
55 {Normangee soils, 3 to 8 percent slopes, severely erodede-escccceccccuammcmccea—cax } 4,430 ! 0.7
56 iOkay fine sandy loam, 0 to 1 percent SlopeS-—---c-eeecmccccccmammmommmnomo oo i 1,410 | 0.2
57 {0klared very fine sandy loa@Meee-memmccmccccmmmmmaccc o ccee e mccdnccmeememm— - | 1,240 1 0.2
58 lOklared-Kiomatia complex, occasionally flooded-e-me—cmemmccccccccwmcmmccarmcnomaoa i 650 | 0.1
59 {3 R TS LRSS S S e T E L TR D i 1,400 | 0.2
60 {Purves clay loam, 1 to 5 percent SlOpeS=m---—--—eeee-—cc—ccecmcccccsmmmmc—eaooo—ooo | 1,950 | 0.3
61 {Redlake clay, occasionally flooded--ceeeemmmcmmccecaoc oo eeecmcc e ceec e i 2,000 | 0.3
62 !Sanger clay, 1 to 3 percent SlOpeS-mme—memmeccccmcecmcccmcccmmemmeec oo o ——eeo— o | 2,110 | 0.3
63 !Sanger clay, 3 to 5 percent SlOpeS--—--—cm—mmmenocc e cemamemceecememc———cmmo——ooo i 1,260 | 0.2
64 !Sanger stony clay, 3 to 8 percent SlOpeS---ce-ce—ecaocccmeccacmmcccenmm e ma—oe oo i 2,840 | 0.5
65 {Speck Variant loam, 1 to 3 percent slopes i 1,420 | 0.2
66 {Stephen silty clay, 1 to 3 percent slopes ! 2,490 | 0.4
67 iStephen silty clay, 3 to 5 percent slopes 1 1,780 | 0.3
68 {Trinity clay, occasionally flooded-e-cecccccccaaccanx : 5,500 | 0.9
69 lUrban lande-eevececceecnemoamcccccccecsesacc—com—ceon~ H 1,700 | 0.3
70 iVertel clay, 1 to 3 percent SlOpeS-—me-ememeeremcccccecmcmecmccm oo mc e —— e 1 2,700 ! 0.4

See footnote at end of table.
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

i i i
Map | So0il name ! Acres iPercent

symbol | ! i

i i i

! ] '
71 {Vertel clay, 3 to 5 percent SlopeS-—----cccrccccccccccccccmcccccccmcc e e m o { 19,970 | 3.2
72 {Vertel clay, 5 to 12 percent 8lOpeS-=eeweemeccccccccccccecccmmcccccccaccecme oo | 16,950 | 2.7
73 {Vertel clay, 5 to 8 percent slopes, severely erodede-eceecaccccccmcccmcmccaacccaaaaa 3,300 | 0.5
74 {Vertel-Urban land complex, 8 to 12 percent SlopeSeeeeccccccccmmosmsccccccmccccncaa-" 100 | #
75 {Whitesboro loam, occasionally flooded===-eeccmccancnccaeaaa . 1,280 | 0.2
76 iWhitewright-Eddy-Howe complex, 1 to 5 percent slopes-=-=e= 7,670 | 1.2
77 iWhitewright-Eddy-Howe complex, 5 to 12 percent slopes - 20,420 | 3.2
78 {Whitewright-Gullied land COMpleX=—-memecmeacce e ccccmcccccmcccenemee—eae i 5,650 | 0.9
79 iWilson silty clay loam, O to 1 percent SlopeS--——---ccccecmcmceccmccccccccccccnanaas 1 17,390 | 2.8
80 iWilson silty clay loam, 1 to 3 percent SlOpeS~emememecccecccmcccccccccmcccccccncmae ! 21,690 3.4
81 {Zilaboy soils, frequently flooded==---ccececcmecncrcccoccccccccc e e cccaec e coe e i 3,560 ¢ 0.6

1 Water-ceememomm e e et e | 28,160 E 4.5

(] (]

1 |jm—————esmee- {mm—————

! ! 100.0

: :

FEe T - B R e : 629,760

* Less than 0.1 percent.
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GRAYSON COUNTY, TEXAS

TABLE 6.-~YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a yield indicates that

the soil is not suited to the crop or the crop generally is not grown on the soil]

[Yields are those that can be expected under a high level of management,
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE-~Continued

Improved
bermudagrass

|

Peanuts

} Grain sorghum

Cotton lint

i
|
s

Soil name and
map symbol
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Improved
bermudagrass

b e

Peanuts

Wheat

Grain sorghum

b e e =

Cotton lint

Soil name and
map symbol
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See footnotes at end of table.
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Improved
bermudagrass

Soil name and

map symbol Cotton lint Grain sorghum Wheat Peanuts
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30 20
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* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one
mule, five sheep, or five goats) for 30 days.

#% Yields are for areas protected from flooding.

###%# See description of the map unit for composition and behavior characteristics of the map unit.



GRAYSON COUNTY, TEXAS

TABLE 7.-~CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas are excluded. Absence of an
entry indicates no acreagel

TMajor management concerns (Subclass)

VIII

=
Class | Total | i T Soll |

| acreage !Erosion }{Wetness iproblem | Climate
! Vo (e) (W) P (8) : (c)
H E Rcres | Acres | Acres 1 Acres
] [} ] ]
1 ] 1 1] 1
[ | | 1 i

I } 4,8601% ——— -—- - | -—-
! } ; i |

11 E 102,7“0! 90,759 E 11,981 z - E ———
1 I H ] 1

III 3 223,0625180,003 3 38,460 5 4,599 3 ——-
i 1 1 1 1

v E 130,5875130,587 E —-——- E -—- 5 -——-
1 1] 1 ] ]

\'} E 35,109! —— E 35,109 ! -——— E ———
1 1 1 1 1

VI 5 73,275i 66,466 1| -~- 1 6,809 | -—
1 1 1 i 1

VII E 22,8991 3,300 E -——- 3 19,599 z -—--
1 1 1 1
! \ ! i
| ! \ i
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that support rangeland vegetation suitable for grazing are listed]

Total production
T

| 1 i
Soil name and i Range site ! ! Characteristic vegetation | Compo-
map symbol ! {Kind of year | Dry | lsition
} } tweight !} '
} { EEBVacre; T Pot
! |
lomcccccaaa ~meeewcc{S8halloWecemacmcccacmancacana -=-}Favorable ! 3,000 {Little bluesteme—cau-o cmmm————— ! 30
Aledo ! {Normal { 2,000 {Indiangrasseee—-ee-ec- c—————- ' 15
! {Unfavorable | 1,800 |Sideocats gramae--~---a- c—————— ! 10
! ! ] !Big bluesteme—e—=ccaaa cm———— -1 10
! ! ! |Switchgrassee—eeeaeaao ce———— {5
| ! ] !Silver bluesteme--o--- cmmm——aa !5
| t ! {Hairy grama--~==c----c cmme———— 15
‘ ! ' 'Hairy dropseed==--=cx ————— !5
§ : E iTexas needlegrass----- cemm——— 1 5
! i |
-1 - “ome—ea -=={ROCKky HillSemeeaaua P S --|Favorable ! 2,500 JLittle bluestemMeeee--a —————— -1 25
Aledo ! iNormal ! 1,800 !Sideoats grama--—=-e=== v———maee 110
! {Unfavorable | 1,200 |IndiangrasSe--eececee—-- e 1 10
| | ! {Big bluesteme~e—meeo—- —————— {10
! ! ! {Silver bluestem----- wmmmmmmeea! §
! ! ! tHairy grama--—eeee-cmea ——mcc——— -
! ! ] 'Hairy dropseed-—-~ao-o —————— {5
! ! ! ITexas needlegrasg~=m-- S B
! i ! i !
---------- eee=w=m==}{flay LOGMe=-=mrecceccccecaccaaaeca-|Favorable ! 6,500 JLittle bluesteMemmccccceaaaaa! 35
Altoga } INormal } 5,000 |Big bluestem———ecau_—o nccea—— 120
! !Unfavorable | 3,800 !IndiangrassSeeseeca-o-aa cmmmma—— 1 15
! ! I !Switchgrass——eewomcaao m————— ! 5
‘ i ! {Florida paspalume-==cec-eccc-aax !5
’ ! ! {Virginia wildryeee~ececcmcaa --! 5
! ; ! 1Sideocats gramae----cccameacaa- 1 5
i ! ! ]
Jommmmc e —ee ITight Sandy Loameeecceccmceacaax |Favorable ! 4,500 {Little bluesteM-eeeccccmacnaax 125
Aubrey ' {Normal ! 3,500 !Sideoats grama==eec—ccecccaa-- {25
! lUnfavorable | 2,000 |Post Oake~==-cecoacacaaaaao —==! 10
‘ ! i {Big bluestemeem=ceaax U
! ! ! !Purpletopee--eeecccecucccean~- i 5
| ! ! Panicum-—aene eeemmm———————— !5
i ! ! !Blackjack 0ake-eeecmecccccam—- ! 5
! ! i !
5%: ! ! ! ] {
Aubrey-e-ccceccaana {Sandstone Hilleeeao meecasc——- |Favorable ! 4,500 jLittle bluesteMececcccmcacmaaan ! 25
| iNormal ! 3,500 !Indiangrass-~=-—==c-- e ! 10
! {Unfavorable | 2,000 |Panicume----- cemccccccmcac——— -1 10
! ! ! |Post oak--—==- emmm————— ammm——e ! 10
! | ! {Switchgrasses—meccacmocaconaas {5
' ! ! {Purpletop-meeem—meeac- {5
' ! ! !Blackjack oake-==—m=n= i 5
! ! ' !Sedge===o=aan cmcemmcm——————— ! 5
! ! ' ' !
Birome~~ccoecacu-- }Sandstone Hille==aa EEEE LT P {Favorable ! 4,500 iLittle bluesteMececccccccccaaa | 25
i iNormal ! 3,500 {IndiangrasSe~-eeeccccccmmnaan_ ! 10
! tUnfavorable ! 2,000 {PosSt CaKeemmmomccecccacrccana- {10
1 ! ! |Switchgrass~eemmecmmcocnamaa o !5
! ] ! JPurpletopee-—=ca- mmem—cm———— {5
‘ ! ! |Beaked panicum--e=eaa- S —— {5
! ! ! !Seribner panicufiee-=--- cmmmee] 5
! ! ] |Sedgemmmmmmm——————e—e—c——————— | 5
! E ! }Blackjack 0ak-=--=-=-mcomae -l 5
1 1 h
I t 1 1 ]
T¥ecccmmmrmccc e {Tight Sandy Loame-we--ecccco- -|Favorable ! 4,500 {Little blueSteMeem—mceum—coun- I 25
Aubrey ! iNormal ! 3,500 |Sideoats grama~~-=---—-- c———— ! 25
| !Unfavorable | 2,000 !Post 0aKe—mece——eeeeacax 10
! ! ! {Big bluestem-~- 5
! ! ! {Purpletope—=ea- 5
! i ] lPanicum——eccmcmcaaaaoao 5
| 1 ! 5
i ' !

See footnote at end of table,

|Blackjack Oakeeew—cmcmcmacanax
)
i
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i____Total production
T

} i } {
Soil name and ! Range site ! ! ! Characteristic vegetation ! Compo-
map symbol 1 {Kind of year | Dry | tsition
' ! 'weight ! i
i i 1Lb7acre] T Pct
' ' | ———— | —_
1 1 i 1 H
8, J-mccmemecen ==~{Clay Lo@Memmmem—cecccacnaea -~=-={Favorable t 6,500 |Little bluestemMe-m--acccccacaa {35
Austin 1 iNormal ! 5,000 l|Indiangrass-—eeee-e- memm—m———— ! 15
i {Unfavorable | 3,000 |Big bluestem---—-=~=~ e 115
1 ! ! !Sideocats grama~-————~c———ecea- i 5
! { ! 1Switchgrasseemcoommcammcomao— 15
| ) ) }Silver bluestemM--eeemccmmame—— V5
! E ! !Texas needlegrasSe=ee———cace-- !5
{ 1 ] i !
11, 12--ccccmenaa= ~i{Sandy LoaM=meccecvcccannmnnaax {Favorable ! 5,000 {Little bluesteme=e-= T ! 50
Bastrop ) {Normal ! 4,000 !IndiangrasSe———c—cceccccaananaa- 110
1 iUnfavorable | 2,000 !Switchgrass-—eecee-- R, .
! | | JPurpletOpe=eecmccmmenccccccane !5
! ! E !Sideocats grama—=-<=-- . Y
| 1 i ! '
13, THecommmaaeae iClay Loameeccacean ——m——e——— ~-=-=|Favorable ! 6,000 iLittle bluestem----- cemme——aa- ! 35
Bolar ! {Normal ! 5,000 {Indiangrasseem—ea—nx DU — I 15
! !Unfavorable | 3,000 !Big bluestemMe-e----- cmm———e- i 10
! ! ! {Sideocats grama--————cecceceaoa-o ! 10
! ! ! !Silver bluestem----- B !5
} ! ! ITall dropseedeeeee=x e mm———— 15
} ! { !Texas needlegrasSe~eec——cema-- !5
! ! ! {Canada wildryese—-c-cccaaccaa- ! 5
! ! ! ! i
15%; ! ! | } i
Bolar----ececceecan- ~iClay Loame——c——ccvccecmracnean iFavorable ! 6,000 !Little bluestem----« B - { 35
| {Normal ! 5,000 !IndiangrasSe-----e-- RO 115
] !Unfavorable | 3,000 !Bilg bluestem-ee~ccc—acacacmaao I 10
! ! ! 1Sidecats grama-=----—cc—ccccaa- {10
! | { {Silver bluestem----- cecame———a ! 5
| ! ! {Tall dropseed—=ee-== mmmm———ma- !5
! t ! iTexas needlegrass—--~cccmmeae= !5
| ] ! |Canada wildryeeceeomecoccuaa- 15
4 1 ] ] (]
I t 1 ] 1
Aledo=eemacmaaaaa ~}ShalloWwsmeecccccccccmcc e {Favorable ] 3,000 jLittle bluesteMe=mec~mcccccaca- 1 30
! iNormal ! 2,000 !Indiangrasse-—--e-=- R 115
! !Unfavorable | 1,800 |Sidecats grama----~-- - 10
| ! ! !Big bluesteme—--—=u- ~———cenea 110
! ! ! ISwitchgrasse—aeaeaa- S ——— H
! ! ! !Silver bluesteme~--cececonaaan !5
i { { |Hairy gramac-—-eeeec- [P ! 5
| ! ! {Hairy dropseed-=-=-- “—mmmeemes 15
! { ! |Texas needlegrassS-—=eeccmeccaa= E 5
4 ] 1
168 | | | a |
Bunyane-ce-cceceas {Loamy Bottomlande---ecee-a- ~--={Favorable ! 6,500 {IndiangrasSeee—-——---- wememm———- i 20
! INormal | 5,000 {SWwitchgrasseececemmcoaccccnaan 115
| {Unfavorable | 3,500 |Big bluestem-e—e-eceacccacaa- 110
i } ! iLittle bluestem-—---- O —— 110
| ! ! 1Tall dropseed-eeec—cacccaaacax ! 5
! | ! }Texas needlegrasS-—-——ecewea——-- !5
! ] ! !Sideocats grama------ B — ! 5
; ! ! !Vine-mesquite ------- ——m—m—aa E 5
[] []
1 1 1 1
Whitesboro--=e—--o jLoamy Bottomlangdeeeecececececceana- |Favorable } 9,000 !Virginia wildrye—eececca———ao-o 1 15
i iNormal | 8,000 |Beaked panicuMecececeacaccacaa- ! 15
| iUnfavorable | 6,500 |Switchgrass--—eececmmmmecccaao- i 5
i ! ! {Indiangrasse—-—=c-e-- (R ! 5
i ! [ iLittle bluestemee—ccacacaacaas 5
! ! ! ‘White tridens--—=w--- me—emcm——— i 5
| ! [ {Panicum=ccccocacaaax ~——cecacas !5
g ! E 'Eastern gamagrasSe-—eeo——cceoc- E 5
! ] ]
17, 18, 19, 20*---~}Sandy Loam-===-n- ——————————a—a {Favorable ! 6,000 {Little bluesteme—m—-naccecccnaan !4
Callisburg | INormal | 4,500 !Indiangrassee—eeac--- c—mmm e ! 10
| !Unfavorable | 3,500 }Switchgrasseece~me=- P —— 110
! ! !Sand lovegrass-=---- [ — 1 5
! |

See footnote at end of table.
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]
1
1
1

iVirginia wildrye
1

T T Total production 1 i
Soil name and ] Range site ! T ! Characteristic vegetation | Compo~
map symbol ! {Kind of year | Dry | isition
! ! {weight | !
E ; ! b/acre; TPt
t i ’ g
21, 22, 23-=e--n-e- iClaypan Prairie-~-eceecaccmmaa- |Favorable ! 5,500 |Little bluesteMecc—meccccmeaen !
Crockett | {Normal | 4,500 |Indiangrassec—ccccecmceccacaa- !
| iUnfavorable | 3,000 |Virginia wildrye-- i
! | 1 {Florida paspalum-= !
! ! ! {Texas needlegrasS—-emee—cc—aoe !
) ! ! {Silver bluesteMemmememeccmecac {
! ! ! !Paspalume———mcccomommaaaooanas !
! ! ! {Big bluesteme-eeceuccoccamonao. !
! ] ! ! }
! ! ! ] !
25, 26mmccccuacan-c {Tight Sandy LoamMe-ececc—caaooo |Favorable ! 4,500 {Little bluestem--——mmecacccaac= | 2Q
Crosstell ! {Normal ! 3,500 !Sidecats grama~eeececececawc—mccu- ! 25
! 'Unfavorable | 2,000 !|Big blueSteMemmem-cceecee——eax 15
‘ ! ! {Indlangrass-—=mcemecceecmoean= ' 5
‘ ' ! {Tall dropseed~—===ee- —————— I 5
‘ ! ! {Purpletop-=mececmmcaammmnaaa-x 15
! ! ! 1Silver bluestememecsmcecac—aax 1 5
! ! ] ! |
] { ] | !
28 mme e {Chalky Ridge--—mmmececaccmneca {Favorable ! 4,500 jLittle bluestemMee——ececcammeaaa i 30
Eddy ! |Normal ! 3,500 |Indiangrasseesecocecccccaaaaoo I 15
! {Unfavorable | 2,000 {Big blueStemMee—cececacomcaa—a- ! 10
! ] ! !Sideoats grama—--=meme——mmeae- ! 10
! ! ! {Texas needlegrasS-e-emeee——n-- T
| ! ! {Silver bluestemM—-—-ceccacommaax i 5
‘ ! ! 'Hairy gramas---eccoo-aacacocao {5
! | } ! ]
29, 30*~crmmcaaann {Clayey Bottomland----=-ceaeo—a- |Favorable ! 6,000 |Sedge~-ecmccc—cmmcacccmcaanccae I 15
Elbon ! INormal | 5,000 !Virginia wildrye—c-~ececoeeaec ! 10
! iUnfavorable | 3,500 |Beaked panicum-==—c—c—ccaacmca- t 10
! ! | |PanicumMececmccmmoe e cccceeee ' 10
‘ ! ! ISwitchcaneescemmacoamccccaaoaa. !5
! ! ! |PUrpletopmmmmme~eseccmeocaa——a I 5
! ] ! ILittle bluesteMeecm—mcecccanaaa i1 5
3 ! ! !Mississippi dropseede==-eceea- !5
! E ! |Florida paspaluMe---~=a ————— ! 5
| i | | }
! | ! ! !
32%, 33%: ] ! | } !
Fairlie--cececaca- |Blackland---=cececccnccccaaaa- |Favorable ! 7,000 !Little bluestemee-—ecececeaaaa ! 40
i {Normal ! 6,000 {Eastern gamagrasS—meeeecem—a—c ' 20
! lUnfavorable | 3,500 {IndiangrasSe=--—=eeecmcececaa—cae ! 15
! ! ! {Switehgrassee——mmeccccccocmces f 10
! ! ! {Sideoats gramaeee——oeccmmmoao. I 5
! ! ' {Meadow dropseed--===-cmeammen- ' 5
! ! ! 1 !
Houston Black--=-=- {Blacklande--meceacccmmcneaaaa- {Favorable ! 7,000 !Little bluestemee-—eemo—cccaaa ! 50
! {Normal ! 6,000 |Indiangrass--cecococmcammmaao- ! 25
! {Unfavorable |} 3,500 |SWitChgrassee—cc-emeccccmma—ca | 5
! ! ! iSideoats grama-=--—memeeo-eaa-- ' 5
‘ | : {Vine-mesquite-—cceccmacmmaaa o I 5
! ] |
34, 35cwccceccaeaan |Sandy Loame=ececcccmaccaaanaaaas |Favorable ! 5,500 iLittle bluestemMe~ceccammccacaaa | 45
Gasil ! {Normal ! 4,500 !IndiangrasS—-eececcececaccmaca {10
! {Unfavorable | 3,500 |Beaked panicumMe--e-ee—crecaa-- ! 10
| ! ! IVirginia wildrye—=eeecccccaaa- ! 5
| ! ! ! !
! ! ! ! !
) A T TP S . 1Sandy Loameeeecccomccaacaaaaa. {Favorable { 5,500 JLittle bluestem-——meceecccmauao | 45
Gasil ! iNormal ! 4,500 {IndiangrasSeececececccnccaccan ' 10
! {Unfavorable | 3,500 |Beaked panicumMeeee-ececoucaa-- t 10
] |
! !
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|Sidecats gra
]

T 1 Total production | i
Soil name and ! Range site i i ! Characteristic vegetation {Compo~
map symbol | {Kind of year | Dry ! isition
} } lweight | |
RN 1 TLb/acre} 7 Pct
! ] ! ! T
38-=mee mememeem——— |Sandyeeecemcccccnacaa- B |Favorable ! 4,500 |Little bluesteMece—cccemccacan i 25
Heaton } iNormal ! 3,500 |Big bluestem-—=-mccccccraccaa - R
1 iUnfavorable | 2,000 |IndiangrasSee-—~meccocccaceaaan i 10
| ! | |Post 0ak-=—==ecec-a- 18
! ! ! !Blackjack oak-=~= VT
1 ! | 1Sand lovegrassS-—~eece—cccacncaaa i 5
i i ! jPurpletop-e-=ae- e E L T L T -1 5
{ ! ! {Tall dropseed=wev——ecmmeccaaen ~{ 5
: ' ! !Silver bluesteM~eee—=cccmaceaax 5
! ! ! iScribner panicumMe-e-ccccaaaaao 15
i ! | | i
39, 40ec-cccaa- —————— {Blacklandeerccccacmmcccamanaaa |Favorable ! 7,000 jLittle bluesteMemecemccccnccaax | 60
Heiden ! {Normal ! 6,000 |Big bluestemMe-——wec—accaaa- —————— 1 15
! ‘Unfavorable | 3,500 !IndiangrasSeeececccecccccacaaa -~ 10
! ! ! ! 3
4locccccccaaa ————— iClay Loameeemaa= B ettt {Favorable ! 6,500 iLittle bluesteMer—ccecrcana- -1 35
Howe 4 {Normal ! 5,000 |Indiangrasseeecececccccecraaeacx 1 15
) {Unfavorable | 3,000 !Big bluestemee-ewccrmccrmncaax 115
H ! ' !1Sideocats grama-~ececcccecccaca--x 15
! ! | 1Switchgrass——-—cc-ccceconaaa—o 15
| i ! iSilver bluestem~-—==---- —————— ! 5
E ! ! iTexas needlegrasg—---e--—cce--- i 5
[] ] [] []
1 1 1 ] 1
42, 43, 44, 45ca--a 'Sandy Loame-e=== memmmem——————— iFavorable ! 5,500 iLittle bluesteMe—eecrcccancaa- 145
Konsil | {Normal ! 4,500 {Indiangrass—ee-—~ece——ca-- —————=}] 10
i iUnfavorable | 3,500 |Big bluestémM~—cecocmacccmacaaa. 10
| i ! |PoSt OaKe-~wwm—cucccacan —————— ! 10
! ! 1 {Purpletopem-==eecacaaao —————-! 5
H H | 1Sand lovegrasseee-—eaa-- “=—-a=! 5
) ! H }Blackjack OaKe-weeecacc= B )
] ! | ] !
U, U7-—eemmmmamcan 1Clay Loame=mea—x Y et {Favorable ! 6,500 iLittle bluestem—wem—ccconcaaax i 20
Lewisville H {Normal ! 5,500 jIndiangrass--=eecece-—-a- ~m=e==} 15
! lUnfavorable | 3,500 }Big bluestem--—ececccaa-- ———— 115
! ! ! 1Switchgrass—-—cec—cwca—- ~-—===1 10
] ! ! |Texas needlegrasS—~--—-- —————— 1 5
| i ! iVirginia wildrye-«--—cemeocwa-c 15
! ! i iTorrey silver bluesteme--mcee-e i 5
| | | {Meadow dropseede-——cem--- e—m===}] 5
! ! ! |Buffalograss---ecc—cccm—nman-x 15
E } E 1Sideocats grama------=--- ————— E 5
[] 1
t ] 1 1 ]
48eeeaem meem—————— iDeep Redlande-cewcmcccaccacaaa |Favorable ! 6,000 !Big bluesteMe-—cec—cecmccacac-x | 20
Lindy | {Normal ! 5,000 }IndiangrasSe~m—cec—ccececccaan—c. 1 20
i iUnfavorable | 4,000 {Little bluesteMm—wmccececacan-x t 15
' i ! 1Sideocats grama-—e-=-ecec—acaa-a L
} } ) 1Tall dropseedec—eccccccanaaa—-a 1 5
! ! | {Silver bluesteMeec-cccmmacaa= -1 5
! ! ! {Plains lovegrass-—-=----- Y el
! H H ITexas needlegrassSe-—em== B
E : E {Canada wildrye-w—ece=a--- ------i 5
] 1]
] 1 1 1
50, 51ecccaaaa -~==={Claypan Prairig--ewceecmcccccaua- {Favorable ! 6,500 {Little bluesteMec——ce-=- ~m—===] 35
Mabank ! !Normal } 4,500 |Big bluestemMeece——cncaax ~—eea=] 15
| {Unfavorable |} 3,000 }Indiangrasse--eecc—ececraa- —~————— i 15
| i § {Switchgrass-eecececemececncaaax i 10
! ! ! {Virginia wildryee—==-—-- ~———-=} 5
! ! ! iTexas needlegrass~—-eeecmcana-x i 5
! ! i !Torrey silver bluesteme—e-——ae i 5
E i i {Meadow dropseedeem—eecea- ~————— 3 5
) [] ()
i 1 ! ) i
52, 53=-c—cecaa= -==|Claypan Prairie-~e-c-ceecceccaaa- {Favorable i 5,500 {Little bluesteMeee~ccecancaas -1 45
Normangee ! {Normal ! 4,000 {Indiangrass-=-—ce—ecmoaao ~————— 115
! !Unfavorable | 3,000 !Big bluesteme-cececemacaa ~=e===} 10
! ! ! {Switchgrass———ececcmcccaaaaa—o i 10
| | | |Florida paspalum-eem-wee- ————— 1 5
i ! i Ma=m———m———— ~————— I 5
! ! i

See footnote at end of table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
1 1 Total production | T
Soil name and ! Range site } H ! Characteristic vegetation {Compo-
map symbol | {Kind of year | Dry | ‘sition
| | iweight | !
1 H TLb/acre] T Pect
| | . s
] i ] ]
LA aadate 3Claypan Prairieeeeececcaaaaao- |Favorable ! 5,500 |Little bluestem-———mcacoaomacoa ! 50
Normangee i {Normal ! 4,000 |Indiangrass=eeeecmeccccccanan- ! 15
! {Unfavorable | 3,000 !Big bluestem--c-cememecceea—ca ' 10
! ! ! ISwitchgrassececccccmmmmaccacaan ! 10
| ! ! |Florida paspaluM-——c—cmaaaooo Y5
E 3 E iSideoats grama-—-——————=ece—oeew- t 5
1 1 1 1 |
Bfmmm e 1Sandy LoaMeeemccccacacmaaaaaax {Favorable ! 7,000 }Big bluestemMeeceecccmccanaaaoo i 35
Okay 1 INormal ! 5,500 !IndiangrasSe-—e-ccccmeccccmccae- ! 15
| {Unfavorable | 4,500 !Little bluesteMeceee—ceccccaaaa. ! 10
! ! ! |Switchgrass-cecemccmmecmacaaao ! 10
| ] ! !Seribner panicum-cec-comcaaaaa- ! 5
3 E 3 :Catclaw sensitivebrier-—mea--a i 5
1 i t
................. |Loamy Bottomland-seese-e------!{Favorable ! 6,500 {Big bluestem mmmmeeee——-} 25
Oklared 1 {Normal ! 5,000 iLittle bluestem—=—c—cecomcaa.- i 15
! iUnfavorable | 4,000 !Switchgrass—-—e-cececcoccanauaaa ! 10
| ! ! {Beaked panicume--ececammcacaon 5
! | ! |Sedge-—=—=~cecmccmcmccncccc e !5
! [ ] ] !
58%: | ! = | !
Oklared-=--cece-a- iLoamy Bottomland-----=-c-a-c-ean |Favorable ! 6,500 !Big bluestemMe~cecacaaccaccana. 1 25
! iNormal ! 5,000 'Little bluestem-—~ceocacacccana- 115
| lUnfavorable | 4,000 !Switchgrass—-emeececeaco——_. 110
| ! ] |Beaked panicum--———ecmaamaao Y
: 5 | ISedge~-=--ommmomommoooceeee g 5
i 1 1
Kiomatia——e=eeeeaao |Sandy Bottomlandeeeececcaaaaao |Favorable | 5,000 iBeaked panicum----c--cccececacaoo | 20
} 'Normal ! 4,000 !Giant cane-==eecccmcaccccnaa-. 120
! iUnfavorable | 2,500 !Sedgee=omecccomcm o cacca ! 10
) ! | IVirginia wildrye-ececcaaaccaac 10
! ! | }Purpletopecmeceoomoccmemaoo b 10
E E E sLongleaf uniola--eemeccecaeaao I 5
H ] ] 1 :
60ecmemrcccccccaaan {ShalloW-e=cccccccccmcccccaaaa— |Favorable } 3,000 !Little bluestemMe—cecacccccmau~ b 30
Purves ! !Normal ! 2,500 !Indiangrass———————cccemecooo—- ! 15
' iUnfavorable | 1,800 !Big bluestemMeewcecccccommacaaaao ' 10
! t 1 {Sideocats grama-—--cccec-ccacaaoao 10
| ! | ISWitchgrass—eecscemcmccmacaaaa !5
| ! | 'Hairy grama-——--ccecemcacoacoao 5
| | ! |Texas needlegrasSe-—c—ccmmaeas 5
: E E iSilver bluesteme~eemccecacaaaaa ! 5
] 1 1 :
flememcemanccaceaaa |{Clayey Bottomland-eeecceaccaaaa {Favorable ! 6,500 |Giant cane--=eececccccmcccaacoo 115
Redlake } {Normal ! 5,000 {Canada wildrye--meeeecmcac—c—cac ! 10
! {Unfavorable | 3,500 |Sedge-==c-cmmcmeaacaaoons ! 10
! ! ! !SWitchgrass-mmmmcecocoamce———- 110
i | ! |Indiangrass———ccececcomacacaaa ! 10
! 1 ! |Broadleaf uniolaeecececocacmeas !5
E E ! |Eastern gamagrasS=~~eeec—c——o- ! 5
1 i i ) !
62, 63, blccecnccun |Blacklande-==eeeemmccmccamaaaan {Favorable | 6,000 ILittle bluestemeecocecwuaa o 1 45
Sanger | {Normal i 5,000 {Big bluestemMe-cmceccaaacmcaao ! 10
! {Unfavorable | 3,000 !Sideocats gramaeeece—cocceo—eeaoa- i 5
! 1 ! |Texas needlegrasSeeceecocaccax ! 5
! ! ! IMeadow dropseed-weecccccocacaa ! 5
) ! | |BuffalograsSe—ee——ceeeemacoaaaoao ! 5
E E E !Silver bluesteMecececcccaanaaa !5
1 ] 1 1 :
R et e |Redland-=ecerccmerccccccaaauax {Favorable { 5,000 {Little bluestem 30
Speck Variant 1 }Normal ! 4,000 !IndiangrasS—-—-c—cccmaman-= 20
1 lUnfavorable | 2,500 !Sideoats grama---—-------- 10
! ! ! {Big bluesSteMe~cmeeecmecccmeaan 5
) } ! !Silver bluestem 5
) ! ! I SWitchgrassewemecmcccccammaaa- 5
t ' ! {Blue gramasw-c--eccccccccacanaa ! 5

See f

ootnote at

end of table.
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TABLE 8.-<~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued

H l Total production | T
Soil name and ! Range site 1 : ! Characteristic vegetation {Compo-~
map symbol | 1Kind of year | Dry | isition
! | ‘weight | i
h i 1Lb7acre] T Pct
i ! ! I .
! ! ! ! i
66, 6T—-—mmcmem—aa }Chalky Ridge-wwmmccaaaao-o ~---|Favorable ! 4,500 iLittle bluesteme--esecccccecasx ! 30
Stephen ! {Normal ! 3,500 !Indiangrass-e----we-—cocec—u= ~1 15
i iUnfavorable | 2,000 |Big bluestem-----ece—cccacuu- -1 10
{ | | iSideocats grama--=eec-—cee—cee- -4 10
! | | {Texas needlegrassSe--—-ceaam--= -~ 5
| | | iSilver bluestemeec-ceecc—aaaa -1 5
i } } {Hairy grama-e-c-eccecccceacccaac i 5
[] ] [} [ ‘
1 i ] 1
i ! ] i i
68--cemancnncencnaa iClayey Bottomland-e-ec---- ----|Favorable ! 6,500 |Virginia wildrye~ee-cee-mcw--x 115
Trinity | iNormal ! 5,000 |Sedge--=-—-ec-ccommwscmcuena= -1 15
! t{Unfavorable | 3,500 !Eastern gamagrassem-eec-c=c--- i 10
} ! } }Switchgrass----ececmccccvmanax 110
! ! ! }Indiangrass—----=-ceccccwm-o- -1 10
| ! 1 {Giant canee--——emcecwccccacaan -1 5
! ! ! |Beaked panicumMe--e-cecccoccoax i 5
! ! ! |Panicumlec—ccemmcc e em e 15
! ! ! ! '
70, 71, 72, T73~==-= {Eroded Blackland---eeccccaea-- {Favorable ! 5,000 iLittle bluestem-----cccccerea" ! 40
Vertel ! {Normal ! 4,000 {Big bluestem-ece-ceccccecacana-x P15
' !Unfavorable | 3,000 !Indiangrass--ee--ccecc——eco--- - 10
; ! | 'Switchgragsemeecececcaacaaa-c{ 10
| H i iVirginia wildrye----cccocuee-o 1 5
| } ! iVine-mesquite-=-=ccceecccwanao i 5
! ! | !Texas needlegrasS--——wea-cena-x {5
! | i ] i
F T e iLoamy Bottomlande--ceecceacaaa- |Favorable ! 9,000 |Virginia wildrye--——-=---=<--= -1 15
Whitesboro 1 {Normal { 8,000 }|Beaked panicume--ceecccccmca-. -1 15
i iUnfavorable | 6,500 |Switchgrass--eeccceccccccauaa -1 5
1 ! H }Indiangrass--c-ceemmcconccwemax i 5
| } } iLittle bluestemMe~—ccecmacccceao i 5
| } ! IWhite tridens-e--cacccmcacaaa. i 5
| ! | {PanicumMecesccccmm e 15
| ! { {Eastern gamagrasS—-—----===---= i 5
, : : | !
T6*, TT*: ! | i ! !
Whitewrighteeeceaa {Chalky Ridgeem---mecea———aa—aca- {Favorable | 4,500 {Little bluestem--—-ec——ccccaeax -1 30
! {Normal ! 3,500 |Indiangrasse-c—ec-—ccocccecmaas 115
! {Unfavorable | 2,000 |Big bluestem------c-wcccecawmaac i 10
! | ! 1Sideoats grama------=e---ce-e- } 10
H ) H |Texas needlegrass--—=e--ecea--- 1 5
{ ! ! iSilver bluesteme-—-e—coca—cceeo 1 5
| } } {Tall dropseed-ceeccconccccmucax 3 5
i ] ! ! ]
Eddy-==eccemeacaaaa iChalky Ridge=e-ceceme—cconaaa- {Favorable ! 4,500 jLittle bluesteme—ccaccnccanaa- 1 30
! |Normal ! 3,500 }Indiangrass--e---cemccemcce~-x 115
! lUnfavorable | 2,000 |Big bluestem-—--c-mmcconencuas i 10
! H ! 1Sideocats grama--—--=ccccecceea- i 10
) | ! {Texas needlegrasS-—---acce—c== 1 5
! ! | iSilver bluesteme--—ccccccacacax i 5
| { i {Hairy gramae-ccececcccaecccacax 3 5
[] 1 [} ]
1 1 t ] ]
HoWe=wmmmmememcceae {Clay LoaMeeem=e= e emmm—————— {Favorable ! 6,500 {Little bluestem----c-—cwcecaa= 135
! {Normal ! 5,000 {Indiangrass---—---=meccccemcn=-u } 15
| tUnfavorable | 3,000 {Big bluestem---cececccecccucaa- 115
! ! | {Sideoats grama---~--c-wemccea- 15
} i | ISwitchgrasSew-——cocacccaac——ax t 5
H ) } 1Silver bluesteme-—-eecccoccccw- i 5
H | ! {Texas needlegrasS--—-eecm——caaeea Y
| ! ! i

See footnote at end of table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

i | ] 1
Soil name and | Range site ! i ! Characteristic vegetation | Compo-
map symbol ! IKind of year | Dry | isition
! ! iweight | |
‘ = TLb/acre] TP
! ! ! ! VT
78%: | ! ] ! !
Whitewrighteewweu- {Chalky Ridge-=eco-cmccoccana o |Favorable ! 4,500 {Little bluestem-—c—mmecac—caaa ! 30
i {Normal ! 3,500 !Indiangrass——-ceccccacamcccaa. ! 15
! iUnfavorable | 2,000 |Big bluesteM-cemeceemccmecaaaax ! 10
! ! ! iSidecats gramam-—~-cecceeee_—__. ! 10
} ! ! !Texas needlegraggeeececccncma- ! 5
! ! ! !Silver bluestemececeacoo———_no 5
! ! ! !Tall dropseedemceeemecao oo ! 5
i | | | !
Gullied land. ! | } ; )
] ] ] ]
) H H 1]
79, B0eccccccccanea |Claypan Prairigececececcacccaaaas {Favorable } 6,000 |Little bluesteMeccccccccmanano ! 35
Wilson ! {Normal ! 4,500 }Indiangrasseee~comcecmcmccaano. 110
! {Unfavorable | 3,000 !Big blueStemMeeceeccccccuca—aa- ! 10
! ! ] IVirginia wildrye—--e-eeeceao——_ ! s
| ! | IVine-mesquite~cceccamcmaaaaa- !5
| | ! |Florida paspalum=-eeeecoc—aa-- ! 5
! i ! |Sidecats grama----cececeacacma- i 5
! ! ! |Texas needlegrass-e—ce—eeaaca- i 5
E ! ! !Silver bluestem-—-———ceacccaaa. -1 5
! | | i ]
B1¥cmmcccc e IClayey Bottomlande-—cemecwaouc |Favorable { 6,000 {Virginia wildrye-=e-c-caecaao-- I 15
Zilaboy 1 {Normal } 5,500 JSedge---ccoommcacccmc e 110
} lUnfavorable | 2,500 |Beaked panicume-=e-cecccncaa-- 110
! } i |Eastern gamagrasSeeeeec—ececcaeax ! 10
! } ! |Canada wildryeeeecccccccaaaaax 5
| | ! |Switchgrassesecceccccmcaanaaao i 5
i ! ! |IndiangrasSe-ceeecammeeoaaocao ! 5
t ! | IVine-mesquitemmecmoceccccaaaaaa 1 5
| | | IPanicumMececacccccnncccaacacaa- i 5
! i ! 5
} ! !

}Buffalograsseceemmecconacacaao |
]
i

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 9.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]
i H i 1
Soil name and } Camp areas } Picnic areas i Playgrounds | Paths and trails
map symbol 1 i } !
i ] | ]
1 i T T
! H ! !
I e L L Lt iSevere: |Moderate: {Severe: iModerate:
Aledo | depth to rock. | small stones. { depth to rock, ! small stones.
! 1 | small stones. |
! i i i
P e L L L P P |Severe: iSevere: |Severe: iSevere:
Aledo ! slope, i slope. | slope, i slope.
| depth to rock. } ! depth to rock, !
! ! { small stones. i
[} [] [] 1
1 1 1 1
B et e L Lt {Moderate: {Moderate: |Severe: {Moderate:
Altoga ! too clayey. | too clayey. ! slope. ! too clayey.
] [] ] []
1 1 1 1
L el TS L 1Slightewacecaccaacauas 1Slightee~e—ccmccanaax |Severe: {Slight.
Aubrey ! | | slope. |
] 4 [] ]
s | | | |
Aubrey-=ceecccaccaaeax iModerate: {Moderate: |Severe: |Moderate:
! small stones, ! small stones. | slope, ! large stones.
! ! | large stones. !
L] ] 1 +
] 1 1 t
Birome-ecececeracmccacea |Moderate: {Moderate: |Severe: {Moderate:
! large stones. { large stones. ! slope, ! large stones.
] ! ! large stones. }
1 [} ] ]
6%: ; i ; ;
Aubrey--—--—ccweaceaao—- iModerate: {Moderate: |Severe: {Moderate:
| small stones, ! small stones. | slope, ! large stones.
1 } ! large stones, 1
1 ] [] [}
1 1 1 1
Birome-—---ceccceaoc-- |Moderate: {Moderate: iSevere: iModerate:
| large stones. i large stones. ! slope, | large stones.
i ! ! large stones. !
| ! ! !
Urban land. ] i | i
1 ] ] ]
1 I 1 1
Tlecommnncccec e eanaa ISlightwe—ereccccnacas 1Slightemeeccmeneaaaae {Moderate: {Slight.
Aubrey { ] i slope, !
' ! ! depth to rock.. E
] ! ] i
8, Jueerocecemcmc————- {Moderate: {Moderate: iSevere: iModerate:
Austin E too clayey. E too clayey. | too clayey. 3 too clayey.
]
| | | |
Austine—cececncmaccaa- |Moderate: iModerate: |Severe: iModerate:
! too clayey. | too clayey. | too clayey. ! too clayey.
1 1 [] ]
t 1 1 1
Urban land,. | } ; i
] ] 1 1
1 1 1 ]
L PR, 1Slightemmeeemcoccemn-= 1S1lightmmmmmmam—meaeem 1Slight-———mmececemaae- Slight.
Bastrop | i ! |
] | i 1
- Z 18lightecmmemmmcaanaaa 15lightememmaccmceme {Moderate: 1Slight.
Bastrop ! t { slope. i
| ] i i
13ccccmanmm e |Moderate: {Moderate: iModerate: {Moderate:
Bolar | too clayey. | too clayey. | too clayey. E too clayey.
! 1 ! i
L B ettty {Moderate: {Moderate: iSevere: {Moderate:
Bolar | too clayey. | too clayey. { slope. ! too clayey.
] 1 1 1
50 | | | |
Bolar--ee=—=een= {Moderate: iModerate: iSevere: EM derate:
] [}
| | |

large stones,

See footnote at end of table.
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large stones.
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large stones.
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large stones.



Urban land.

32%, 33%:

Fairlie-=ececcccnena

Houston Black-=c--=

08 SOIL SURVEY
TABLE 9.--RECREATIONAL DEVELOPMENT--Continued
i i H H
Soil name and ! Camp areas ! Picnic areas i Playgrounds ! Paths and trails
map symbol i | i |
i 1 i )
i i i i
] 1 (] 1
1 1 1 ]
15%; i ! 1 i
AledOowwmmcwmm———aaee |Severe: |Moderate: |Severe: {Moderate:
| depth to rock. | small stones. ! slope, ! small stones.
i | | depth to rock, }
! ] ! small stones. i
i | ] !
16%:; | | i i
Bunyane--eeeecececeaa-" |Severe: |Moderate: |Severe: {Moderate:
| floods, | floods. { floods. { floods.
] ] ] [}
1 ! 1 1
Whitesboro-----e--- |Severe: iModerate: |Severe: iModerate:
! floods. i floods, i floods. i floods.
! | wetness, i i
] (] 1
] 1 1
17, 18mmemmmcceeeee 1Slightececwwnnacwna 1Slighteemweccaaaaaa {Moderate: iSlight.
Callisburg ! ! ! slope. !
1 ! i i
1Qwmmccccraccmcnm——— 1Slightecccmccacaaa 18lightewececccanaax |Severe: 1Slight.
Callisburg ! ! ! slope. }
| ! i }
20¥ e e nae 1Slight-cmcccoacuas 1Slightweeccccccaaua |Moderate: iSlight.
Callisburg i ! { slope. i
[] (] i ]
1 1 I 1
21, 22, 23==c-ccucaa {Severe: 1Slightececceccuauaa |Severe: {Slight.
Crockett ! percs slowly. ! | percs slowly. !
! ! i |
24%; ! ] ! }
Crocketteeeeccamuaan |Severe: 1Slighteeeemceecaaax {Severe: 1Slight.
! percs slowly. i | percs slowly. !
(] (] [} ]
1 1 1 1
Urban land, | 1 i 1
(] ] 1 (]
] ] I 1
25, 2b-cmmcecmecnaa- |Severe 1Slightescemcucaaaan |Severe: 1Slight.
Crosstell | percs slowly. ! | percs slowly. !
I + 1 ]
1 [ 1 1
27%: | i ! i
Crosstellemecaccana- {Severe 1Slighte=eccocacaa-o |Severe: 1Slight.
| percs slowly. : percs slowly, |
(] 1 []
] 1 1
Urban land. | 1 ]
! ! |
2Bmmmmmmc e n e ———— |Severe: iSevere: Severe: {Severe:
Eddy | small stones, | small stones. depth to rock, ! small stones,.
i depth to rock. ! slope, i
! | small stones. !
! ] |
29, 30%ccmccccaeea— !Severe: |Severe: Severe: |Severe:
Elbon } floods, | floods, floods, { floods,
{ too clayey. } too clayey. too clayey. ! too clayey.
! ! !
31%; i } !
Fairlieemeeececncn= |Severe: {Severe: Severe: iSevere:
[} ]
| ;
1 !
[] +
1 t
L] ]
1 1
[] []
1 1
! i
i
[]
1
1
1
i
|
(]
I
i
[]
I
]
!

too clayey,
percs slowly.

|Severe:
too clayey,
percs slowly.

|Severe:

| percs slowly,
! too clayey.

[]

1

|Moderate:

! too sandy.

See footnote at end of table.
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too clayey,
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too clayey,
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Severe:
percs slowly,
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Moderate:
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Severe:
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Severe:
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Moderate:
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued
i 1 i i
Soil name and } Camp areas 1 Picnic areas } Playgrounds | Paths and trails
map symbol ! ] ! i
} ! ! !
j 1 1 1
} i [ !
3B e {Moderate: {Moderate: iSevere: |Moderate:
Gasil | too sandy. ! too sandy. | slope. | too sandy.
1 [] 1
36 | | | |
Gasil-eccccwmmccun~ iModerate: |Moderate: |Moderate: iModerate:
| too sandy. | too sandy. { too sandy. | too sandy.
[] (] ] 3
I 1 1 1
Urban land. ! ! ! ]
] [] [} ]
1 t 1 1
Ry AL T et IModerate: {Moderate: {Moderate: |Moderate:
Gasil ! too sandy. | too sandy. | too sandy. ! too sandy.
+ (] ] ]
1 ] 1 ]
K] e e T T {Moderate: {Moderate: |Severe: {Moderate:
Heaton | too sandy. i too sandy. | soil blowing, } too sandy.
| ] ! too sandy. !
1 [] [] 1
1 1 ] ]
39, U0rcc-commmccew= |Severe: |Severe: {Severe: iSevere:
Heiden ! too clayey, | too clayey. | too clayey, ! too clayey.
! percs slowly. ! ! percs slowly. !
[] (] ] 4
] ] 1 ]
L e ittt 18lightececencacaa" 1Slightemmecmcmaaee {Severe: {Slight.
Howe 1 1 ! slope. !
[] ) ]
1 1 ]
L ettt IModerate: {Moderate: {Moderate: {Moderate:
Konsil i too sandy. | too sandy. | too sandy. ! too sandy.
] ! 1 ]
L B ettt 1Slight=cecemcacen-- 1Slightewmmemeaaaaae |Moderate: 1Slight.
Konsil | ! | slope. !
] ] ] ]
1 1 1 1
B, U5amcccccmacnea- 1Slight==mceaeeaaax 1Slightemmeeccen-ax {Severe: {Slight.
Konsil i ! { slope. !
] 1 [] 1
1 1 1 t
46, YTlecmcmcrmmcmwne iModerate: {Moderate: |Moderate: iModerate:
Lewisville ! too clayey. E too clayey. E tgo clayey, 3 too clayey.
slope.
E | ;ooP i
L S et |Moderate: 1Slightememccrmcacas 'Moderate: 1Slight.
Lindy | percs slowly. | ! depth to rock. |
] ) ] ]
49*: ! i i i
Lindy-=--=wececwaa- {Moderate: 1Slight=wecccoaamaax {Moderate: iSlight.
! percs slowly. ! { depth to rock. !
] i ! i
Urban land. ] | ! 1
i ! ! i
50, S5lemmammaaa—ea— |Severe: {Moderate: |Severe: {Moderate:
Mabank | wetness. | wetness. | percs slowly, | wetness.
| i | wetness, ]
| ! ! !
52, 53--cmcmec—cena- {Severe: iModerate: !Severe: |Moderate:
Normangee | percs slowly. | too clayey. | percs slowly. | too clayey.
[} [] ) [}
544 i | E i
Normangee-=-w=eecea iSevere: iModerate: {Severe: iModerate:
| percs slowly. | too clayey. i percs slowly. ! too clayey.
] [] I [}
1 1 t 1
Urban land. { i ] !
; ] ! i
55% cmmmcm e o |Severe: iModerate: iSevere: iModerate:
Normangee | percs slowly. ! too clayey. | percs slowly. | too clayey.
] ] | !
5fmmmmmmcm—ammm—— = 1S1light-—mcemmcmaa- !Slightem-——cmmm—e= 181ightemcccwmmmennam {Slight.
Okay H ! | i
! ! | ]
L S 1Slight=-ceommoaau- 1S1ightem=oc—ceaaaan 1S1ighteemoccmmmmman iSlight.
Oklared ! i

See footnote at end of table.
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100 SOIL SURVEY
TABLE 9.--RECREATIONAL DEVELOPMENT-~Continued
1 i 1 i
Soil name and } Camp areac ! Picnic areas } Playgrounds { Paths and trails
map symbol ! ] ] |
1 } | ;
T ) i i
i ! ! !
58%: ! ! ! i
Oklared-—-—eececea-a= |Severe: {Moderate: {Moderate: {Slight.
! floods. { floods. ! floods. i
! 1 ! |
Kiomatigeeeeecaeaa |Severe: 1Slighteememcmcmaaa {Moderate: 1slight.
! floods. ! ! floods. |
! ! } }
59%, { | ! !
Pits | | ! !
/ ] ! i
60—~ mercmmcemaa |Severe: |Severe: |Severe: |Severe:
Purves ! too clayey. } too clayey. ! depth to rock, | too clayey.
H ! ! too clayey. |
i ! i |
flemececccaa e —e—— |Severe: }Severe: iSevere: {Severe:
Redlake { floods, | too clayey. | percs slowly, | too clayey.
! percs slowly, ! | too clayey. !
! too clayey. ! } i
! ! !
62, 63-mcmemmacaa- |Severe: {Severe: |Severe: |Severe:
Sanger | too clayey, | too clayey. | too clayey, | too clayey.
! percs slowly. | { percs slowly. i
! ! ] !
fleceeccemcacaana~ !Severe: |Severe: |Severe: 1Severe:
Sanger | too clayey, | too clayey. | too clayey, ! too clayey.
! percs slowly. | ! peres slowly, !
! ! | large stones. !
! ! | !
b5 mmmmmemcccccacaa 1Slighteccccacaaaaaa {Slightecmeccccaua- {Severe: 1Slight.
Speck Variant | ! | depth to rock. !
4 ] (] 1
] 1 1 1
66, 6T-—ecemacanan iModerate: {Moderate |Severe: {Moderate:
Stephen | too clayey. | too clayey. ! too clayey, | too clayey.
! i ! depth to rock. !
! i ! t
fBrmemcremcmc—e——— |Severe: {Severe: {Severe: iSevere:
Trinity | wetness, | too clayey. | wetness, { too clayey.
{ floods, } ! too clayey. i
! percs slowly. ) ! !
) | } }
69%, ! ! ] !
Urban land ] ] ! ]
[] ] [] 1
1 1 1 1
70, Tleccecocacacan |Severe: |Severe: iSevere: |Severe:
Vertel | too clayey. ! too clayey. | too clayey. ! too clayey.
] (] [] 1
1 1 1 I
72, 73-=—=—cm—mmeme |Severe: |Severe: iSevere: ISevere:
Vertel ! too clayey. | too clayey. | too clayey, | too clayey.
| i ! slope. !
! i i !
Tu*: ! i ! !
Vertel-mmecccaca-x {Severe: |Severe: |Severe: {Severe:
| too clayey. ! too clayey. ! too clayey, | too clayey.
! ! | slope. !
] ! i 1
Urban land. ! ! ! ;
1 i ! |
TH e ;e ca——— |Severe: |Moderate: {Moderate: 1Slight.
Whitesboro { floods. | wetness, { floods, |
! ! | wetness. i
i ! ! !
T6%; i i ! i
Whitewright--=---- iSlight-—eccccccaaa 1Slightemcmmcccaaaa {Severe: iSlight.
| ! depth to rock. i
| i i
Jofs 1 B T |Severe: iSevere: Severe: {Severe:
[]
!
1
1

1
]
1
{ depth to rock.
]
1

See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

101

i i T i
Soil name and ! Camp areas 1 Picnic areas i Playgrounds i Paths and trails
map symbol ! ! } !
| | ; !
) i i T
} i i i
76%: } H H !
HoWwe-—-—mccccacceaao 1Slighteccsammmncacaaa 1S8light-—cccccccaanaaa {Moderate: iSlight.
] | ! slope, 1
] { ! depth to rock, 1
! { ! too clayey. 1
1 ) [] 1
-~ | | | |
Whitewright-—-ceeau-- {Moderate: IModerate: {Severe: iSlight.
| slope. ! slope. { depth to rock, H
! ! | slope. 1
] | ! ]
Eddy~svccncmcnacan ~---1Severe: |Severe: {Severe: |Severe:
| small stones, ! small stones. { depth to rock, i small stones.
{ depth to rock. } ! slope, i
} ! ! small stones. 1
[} ] ] )
1 1] 1 i
HoWe=mcomemcmccccnaaa {Moderate: iModerate: {Severe: {Slight.
! slope. ! slope. ! slope. !
] 1 ] ]
- | | | |
Whitewright---———---- 1Slightemememccccaacaa 1Slight--cccecmmmaaaaa |Severe: 1slight.
! | ! depth to rock, 1
| } ! slope. 1
i / | |
Gullied land,. ! ! ! 1
L] ] 1 [}
1 1 1 !
79, 80emermccccccccana- |Severe: |Severe: iSevere: |Severe:
Wilson | percs slowly, | wetness. { percs slowly, | wetness.
} wetness., } | wetness, }
i 1 | !
B1¥ccaaas e —mm—————— |Severe: iSevere: |Severe: iSevere:
Zilaboy | floods, | too clayey, { floods, | too clayey,
! wetness, ! wetness. | too clayey, | wetness.
! too clayey. ] | wetness. i
! ! } !
* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 10.--WILDLIFE HABITAT
{See text for definitions of "good," "fair," "poor," and "very poor.” Absence of an entry indicates that the
soil was not rated]
H Potential for habitat elements i Potential as habitat for--
Soil name and ! 1 i Wild 0 1 i i i i
map symbol ! Grain | Grasses | herba- | Shrubs | Wetland | Shallow | Openland} Wetland |Rangeland
| and seed! and i ceous ! plants | water | wildlife! wildlife! wildlife
| crops | legumes | plants | } | _areas | ] |
1 i i 1 i i i ] i
] ! ! ! | ! ] | ]
. |Poor |Poor 'Poor {Fair tVery pooriVery poor|Poor {Very poor|{Poor.
Aledo i 1 i } ! i 1 ] |
i i ! ! ! ! ! ] ]
P L LT iVery pooriVery poor!Poor {Fair iVery pooriVery poor|Very poor!Very poor|Poor.
Aledo ! ! ! ! ! ) ! ! 1
! ! i ] ! ] ! ! ]
............... {Fair |Fair |Fair |Fair !Poor iVery poor|Fair iVery pooriFair,
Altoga i ! ! ] ! ! ! {
! ! | ! ! ! i | !
Yoo e e e }Poor |Fair 1Good {Good {Poor iVery pooriFair iVery pooriGood.
Aubrey } ! ! ! ] i ! ] !
! ! ! ! | | ! ) !
5%: ! ! i ! ! ! ! ] !
Aubreyeeee—eaea= EVery poorEVery pooriGood 1Good iVery pooriVery poor|Poor iVery poor|Good,
i i ) ] i i i !
Biromge=meeeecaa- |Very poorEVery poor |Good {Good {Poor iVery poor|Poor iVery poor|}Good.
1 1 [] ] ]
o | | | | | | | | |
Aubrey--------- iVery pooriVery poor!Good 1Good iVery pooriVery poor}Poor iVery poori{Good.
] i ! ! ! | 1 !
Biromeeeeecncen {Very poori{Very pooriGood 1Good |Poor {Very poori{Poor iVery pooriGood.
] ! | ! ] ! ! !
Urban land. ] } i | ] | ! ! |
] ! ! ! i ! ] i !
(AL |Poor \Fair 1Good {Good i Poor iVery pooriFair iVery poor|Good.
Aubrey i ] ! ! i ! i ] ]
! | ! ! ! ! | ! !
8, Jemmemcemeeee |Fair 1Good |Fair {Fair 1Poor iVery pooriFair iVery pooriFair,
Austin | { ! ! ! ! ! ! ]
] 1 ] [] [] L] (] ] ]
1 1 1 1 1 1 ] 1 1
10%: ! ! i ! ! ! ! | !
Austineeececaawa |Fair 1Good {Fair \Fair |Poor {Very poor|}Fair iVery poor|Fair.
! ! ! ! ! i | !
Urban land. | i 1 H ] | i } !
! ! ! i i ! ! ] !
11, 12ececcme—aa- {Good {Good {Good {Good {Poor iVery poor|Good iVery pooriGood.
Bastrop ! ! ' ! ! ! i !
i ] i ] ! ] | ! !
13, Mememmemean {Fair 1Good iFair {Fair |Poor tVery poor|Fair iVery poor|Fair.
Bolar ! | ] ! ! i i ] !
! | ! ! ] | ! ! !
15%: ! i ! | i ! ! ! }
Bolareeeee-en-- {Poor {Poor {Fair iFair {Poor \Very poor|}Poor {Very poor|Fair.
! | ] ! ! ! ! !
AledOmmcmeanan= | Poor {Poor iPoor \Fair {Very pooriVery pooriPoor iVery poori{Poor.
1 ] ] () (] ] ]
642 | | ! ; | a | ; |
Bunyane--——-w--- {Very pooriPoor |Fair {Good {Poor |Very poor!Poor {Very poorl|Failr.
} i i ! t ! i |
Whitesboro----- {Very poor!Poor {Fair iFair {Poor {Poor | Poor iPoor {Fair.
! i | ! ! ! ! ! !
R et {Good {Good {Good 1Good iPoor iVery pooriGood iVery pooriGood,
Callisburg ! ! | ! ! ! ! i i
! 1 | ] ! } ! ] !
18mmmmm e {Fair 1Good {Good iGood iPoor iVery poorlGood iVery pooriGood.
Callisburg | ! | ! ! ! ] ' ]
| i ] ! ! i i i }
19ecc e mcm e \Fair 1Good tGood {Good |Poor iVery pooriGood iVery pooriGood.
Callisburg | ! ! ! ! ) ! ! !
! ! 1 ! ! ! ! ] !
20¥ecmcmccmnanaa {Poor {Fair {Good 1Good i Poor iVery pooriFair iVery pooriGood.
Callisburg ] | 1 ] i ! !
] ! ! ; ! 1

See footnote at end of table.
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Potential for

habitat elements

Potential as habitalt for--
T T

T T
1 )
Soil name and } i T Wild T | i i i i
map symbol ! Grain |} Grasses | herba- | Shrubs | Wetland ! Shallow | Openland| Wetland }{Rangeland
! and seed| and } ceous |} ! plants | water | wildlife! wildlife! wildlife
| crops | legumes ! plants | ! ! areas | i i
1 ' 1 I T ] T 1 T 1
i | ! i i i ! i !
YR ettt {Fair 1Good \Fair {Fair iPoor iVery poor|Fair iVery pooriFair.
Stephen i ! } i ] i i i i
] ] i ! ] ! i ! i
Y T tFair 1Good {Fair ! - |Poor {Fair |Fair {Poor ; -—
Trinitvy ] } ! ! ] ! } i i
i i ! } i ! ! i !
69%, ! i i i i ! ; i i
Urban land ! I ! ! ! ! ! ! !
! ] i i ! i i i ]
70, Tlemmecccec—- {Fair iGood {Fair \Fair |Poor \Very pooriFair iVery pooriFair,
Vertel ] i i i ! | | i
! ] i ] i { ] i i
T2-——cmcmmmmme e {Poor {Fair |Fair {Fair |Poor iVery poor|Fair |Very pooriFair.
Vertel ! | } i ! i ! i
) ! t ! ! t ] ] ]
T3=mmmmm e cc e iVery pooriVery pooriFair {Fair {Very pooriVery poor!Poor {Very poor|{Fair.
Vertel ! ! } ! ! } ] ! ]
i i ! ! i i i i !
Tuw: ! ! : i ! i ! ! i
Vertel-ssecccecaax | Poor iFair {Fair {Fair |Poor iVery poor|Fair {Very pooriFair.
! ! ] ] i ! ! ] !
Urban land. ] ! ! ! ! ! ! ! 1
! ! ! ] i i ! ! !
N R el {Good {Good {Good {Fair |Poor {Poor iGood {Poor iFair.
Whitesboro | ! ! ! ! ! ] ] !
] | 1 ! ! ] i ! i
T6%: ] i i ] ! ! ! | i
Whitewright--=--- |Fair 1Good iFair {Fair |Poor iVery poor|Fair iVery pooriFair,
] ] ] ] ] ] ] ] [}
t 1 1 1 1 1 1 1 t
Eddye=cococcnuna- |Poor {Poor |Poor iFair iVery poori|Very pooriPoor iVery poori{Poor.
] ] 1 ] 1 [} ] ] ]
1 t 1 1 I 1 ] 1 1
Howe——comcaccaan iFair 1Good \Fair {Fair {Poor {Very poor|Fair {Very poor|Fair.
] [} ] ] I ] ] ]
17 % | | | | a | s |
Whitewright-—--=- | Poor \Fair iFair {Fair iVery pooriVery poor!Fair iVery pooriFair.
] i i ! } ! ] i
Eddy—meemmmmaaaae {Poor |Poor {Poor ‘Fair iVery pooriVery pooriPoor iVery poor|iPoor.
] i ! i } ] i !
Lo {Poor {Fair |Fair {Fair iVery poor|Very poor|Fair iVery poor|{Fair.
] 1 1 (] ¥ ] ] ] ]
s | | | | | | | | |
Whitewright------- | Poor {Fair \Fair iFair iVery pooriVery pooriFair {Very pooriFair.
! i ! | { ! ] ] i
Gullied land. 1 i ! i ! ! ! i )
i i } ! ! ] ] ] i
79, 80ecccaccaaaa—- |Fair {Fair 1Good \Fair \Fair {Fair iFair iFair |Fair.
Wilson 1 | ] | ] ! i 1 ]
] i ! ] ! ! i i !
R il {Poor |Fair iFair \ - \Poor 1Good |Fair |Fair i ——-
Zilaboy ] ; ] i ! ! ] !
} ! i ! ! ! ! i

* See description of the

map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary., See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

slope.

T ) T L)
1 1 1] 1 ]
Soil name and | Shallow 1 Dwellings ! Dwellings ! Small ! Local roads
map symbol | excavations ! without ! with | commercial i and streets
| } basements } basements | buildings |
‘ T T T L
: E E E E
LR |Severe: |Severe: {Severe: |Severe: {Severe:
Aledo i depth to rock, | depth to rock. | depth to rock. | depth to rock. | depth to rock
| cutbanks cave, | ! H }
! small stones. ! ] ] !
} ! | i !
¥ e !Severe: |Severe: {Severe: {Severe: {Severe:
Aledo ! slope, ! slope, ! slope, { slope, | slope,
} depth to rock, | depth to rock. | depth to rock. ! depth to rock. | depth to rock
| cutbanks cave. ! ! ! !
[] 1 [] [] []
1 i 1 i !
Jommmremm——————— !Severe: |Severe: {Severe: |Severe: |Severe:
Altoga ! too clayey. { shrink-swell, ! shrink-swell, | shrink-swell, ! low strength,
H ! low strength. | low strength, { low strength. | shrink-swell.
] ] ] L] )
t 1] 1 ] )
Yoo !Severe: |Severe: |Moderate: |Severe: {Severe:
Aubrey | too clayey. ! low strength. i depth to rock, | low strength. ! low strength.
! ! ! shrink-swell, ! ]
] [] [] [] []
. | | | | s
Aubreyecceceaaae- |Severe: {Severe: iModerate: |Severe; iSevere:
| too clayey. ! low strength. ! shrink-swell, { low strength. ! low strength.
! ! | depth to rock. ! |
] ] i 4 ]
1 1 1 I ]
Birome=meceece-x |Severe: iModerate: {Moderate: |Severe: {Severe:
i depth to rock. | depth to rock, | depth to rock, | depth to rock, | low strength.
t } shrink-swell, ! shrink-swell. } large stones. ;
i | ! ! !
6% | ! ! ! !
Aubrey-e--ecccaaa |Severe: |Severe: {Moderate: {Severe: {Severe:
| too clayey. ! low strength. ! shrink-swell, { low strength. | low strength.
! ! | depth to rock. | |
] ¢ ] ] [}
] i ] ] 1
Biromgemeeeeeca- |Severe: {Moderate: {Moderate: {Severe: !Severe:
| depth to rock. | depth to rock, | depth to rock, | depth to rock, ! low strength.
| { shrink-swell. ! shrink-swell. | large stones, 1
1 [] (] ] ]
1 1 ] i i
Urban land. ! ! ! } !
i | | ! !
¥ e e !Severe: |Severe: {Moderate: Severe: iSevere:
Aubrey ! too clayey. i low strength. { depth to rock, | low strength. ! low strength.
i ! ! shrink-swell. ! !
] 1 ] [] ]
1 1 ] i 1
8, 9m——mmmmmmeeae {Severe: iSevere: ISevere: iSevere: {Severe:
Austin ! too clayey. ! shrink-swell, ! shrink-swell, ! shrink-swell, | shrink-swell,
! ! low strength. | low strength. { low strength. | low strength.
] ! 1 ; i
10%; ! ] | ! !
Austineeeeeeacax |Severe: |Severe: |Severe: {Severe: |Severe:
{ too clayey. ! shrink-swell, ! shrink-swell, | shrink-swell, ! shrink-swell,
{ ! low strength. ! low strength. i low strength. ! low strength.
] ] ] ] )
1 ] 1 1 t
Urban land. | i i ! !
(] ] ) ] []
1 1 t i 1
11, 12ecccmccmaman 1Slightecceccmaua 15lighte——mcema—o 18lightecoccacunax 18light—mewcccauax iModerate:
Bastrop ! ! ! i ! low strength.
] 1 1 ] ]
t 1 1 1 ]
13mmcmme e —— |Moderate: {Moderate: {Moderate: {Moderate: {Severe:
Bolar ! depth to roeck. | low strength. ! low strength. ! low strength. ! low strength,
! i ! | !
L[ TP O |Moderate: |Moderate: {Moderate: |Moderate: {Severe:
Bolar ! depth to rock. | low strength. ! low strength. ! low strength, ! low strength.
[] ) [] []
" | ! |
1 1 1 I

See footnote at end of table.
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TABLE 11.-~BUILDING SITE DEVELOPMENT--Continued

¥ T T 1] 1]
] 1 1 ] ]
Soil name and | Shallow ! Dwellings ! Dwellings ! Small ! Local roads
map symbol } excavatlons ! without | with ! commercial | and streets
| ! basements i basements \ buildings \
] L 1B 1) L)
: : :
i ! ]
15%; ! ! 1
Bolar--—e-cemmeaaa iModerate: Moderate: Moderate: {Moderate: {Severe:
{ depth to rock. low strength, low strength. ! low strength, ! low strength.
1 slope. i
[} 1
1 {
Aledo==cemcemu-aa {Severe: Severe: Severe: Severe: 1Severe:
! depth to rock, depth to rock. depth to rock. depth to rock. | depth to rock,
! cutbanks cave, }
! small stones. !
[] ]
16% i i
Bunyanec—ceceana-a ! Severe: Severe: Severe: Severe: iSevere:
i floods. floods. floods. floods. ! floods.
[] )
1 4
Whitesboro==ee==a |Severe: Severe: Severe: Severe: Severe:
\ floods, floods. floods, floods. floods,
| wetness, wetness. low strength.
. ;
1
17, 18, 19, 20%---{Moderate: Moderate: Moderate: Moderate: Severe:
Callisburg ! too clayey. low strength, low strength, low strength, low strength,
i shrink-swell, shrink-swell. shrink-swell. shrink-swell.
]
1
21, 22, 23=w~=ce-a |Severe: Severe: Severe: Severe: Severe:
Crockett | too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
! low strength. low strength. corrosive, low strength.
1 low strength.
]
1
24%; }
Crockett--=w-a--a |Severe: Severe: Severe: Severe: Severe:

shrink-swell,
low strength.

shrink-swell,
low strength.

shrink-swell,
corrosive,
low strength.

{ too clayey. shrink-swell,

low strength,

Urban land.

- R }Severe: Severe: Severe: Severe: Severe:
Crosstell | too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,
1 low strength, low strength. low strength. low strength.
[]
1
27%: i
Crosstell-ccmwe--a |Severe: Severe: Severe: Severe: Severe:

shrink-swell,
low strength.

shrink-swell,
low strength,

shrink-swell,
low strength.

shrink-swell,
low strength,

Urban land.

P --~}Severe: Moderate: Moderate: Severe: Moderate:
Eddy { depth to rock. depth to rock, depth to rock, slope. depth to rock,
| slope. slope. slope.
1
1
29eaa-- B Lt {Severe: Severe: Severe: Severe: Severe:
Elbon ! floods. floods, floods, floods, low strength,
$ shrink-swell, shrink-swell, shrink-swell, shrink-swell,
! low strength. low strength. low strength. floods.
)
1
3O¥ e {Severe: Severe: Severe: Severe: Severe:
Elbon ! floods, floods, floods, floods, low strength,
i shrink-swell, shrink-swell, shrink-swell, shrink-swell,
! low strength, low strength. low strength. floods.
]
1
31%: !
Fairligee-ceeaa-oa- {Severe: Severe: Severe: Severe: Severe:

shrink-swell,
low strength.

shrink-swell,
low strength.

shrink-swell,
low strength.

too clayey. shrink-swell,

low strength.

Urban land.

!
1
]
1
1
|
1
H
]
)

See footnote at end of table.
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Dwellings

i
Soil name and Shallow ! Dwellings Small Local roads
map symbol excavations without 1 with commercial and streets
basements | basements buildings
LN
32%, 33%;
Fairlie-—ccecwecu- Severe: Severe: Severe: Severe: Severe:
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell,

low strength.

low strength.

low strength.

low strength.

1
| !
! |
! i
1 i j
] ! !
] ! !
| ! ]
! { !
! ! 1
! ! !
Houston Black----}Severe: Severe: iSevere: {Severe: |Severe:
too clayey. shrink-swell, ! shrink-swell, ! shrink-swell, ! shrink-swell,
low strength. ! low strength. ! low strength. ! low strength,
1 (] L]
I 1 I
L et Lt Slighteeeweceeaa- Moderate: {Moderate: iModerate: |Severe:
Gasil low strength, ! low strength, ! low strength, ! low strength.
shrink-swell. | shrink-swell. ! shrink-swell, !
[] ] ]
I t I
R L L Slighte—cccmeeaa- Moderate: {Moderate: |Moderate: |Severe:
Gasil | low strength, ! low strength, | slope, ! low strength.
{ shrink-swell. ! shrink-swell. ! low strength, !
! ! ! shrink-swell. !
1 ] [} ]
6%, | | | |
Gasilecmccmaaaaao iSlighteeeccaaaaaa iModerate: |Moderate: iModerate: {Severe:
t ! low strength, i low strength, | slope, ! low strength.
! } shrink-swell. ! shrink-swell, | low strength, !
! ! ! ! shrink-swell. '
| ! | | ]
Urban land i ! } i !
' ! ] ! !
EY AL TP P 1Slight-——=;eaaaa- iModerate: iModerate: {Moderate: |Severe:
Gasil H ! low strength, ! low strength, ! low strength, ! low strength.
! ! shrink-swell, ! shrink-swell,. ! shrink-swell. }
! ! ] i !
38mm e |Severe: 1Slight=eemeacaaaa 1Slightemeccccncas 18lightec—mmeecaaaa isSlight.
Heaton | cutbanks cave. | ! ! |
1 ] ] ] ]
1 i 1 1 1
39, U40-memccmcmaa- |Severe: |Severe: 1Severe: |Severe: |Severe:
Heiden | cutbanks cave, | shrink-swell. ! shrink-swell i shrink-swell, ! shrink-swell,
! too clayey. ] ! E |
! 1 i i !
L |Moderate: IModerate: {Moderate: {Moderate: {Severe:
Howe | depth to rock. | shrink-swell, ! shrink-swell, ! shrink-swell, ! low strength.
! ! low strength. ! depth to rock, | slope, !
! ! ! low strength. ! low strength. '
1 ] [] ] 1
1 ] I 1 I
2, 43, 44, 45-——-}Slight~eeeacaaaae {Moderate: iModerate: iModerate: |Severe:
Konsil ! { low strength. { low strength. { low strength. ! low strength.
| ! ! i !
U6, §7emcccmmcmaae !Moderate: |Severe: iSevere: 1Severe: {Severe:
Lewisville | too clayey. ! low strength, } low strength, ! low strength, | low strength,
! | shrink-swell. { shrink-swell, ! shrink-swell, ! shrink-swell.
! 1 ! i !
1Y P !Severe: |Moderate: |Severe: IModerate: {Severe:
Lindy ! depth to rock, | shrink-swell, | depth to rock. | shrink-swell, ! low strength.
| too clayey. } low strength ! | low strength. i
i ! ! | !
ygw. i ! ! } !
Lindy~e=mcocenceaa |Severe: |Moderate: {Severe: IModerate: |Severe:
| depth to rock, | shrink-swell, | depth to rock. | shrink-swell, ! low strength.
! too clayey. ! low strength. ! ! low strength. !
i ! i ! ]
Urban land. i | ! | !
! ! ] ! !
50, 51=mcemcoccaaa |Severe: |Severe: }Severe: |Severe: |Severe:
Mabank ! too clayey, | shrink-swell, ! shrink-swell. | shrink-swell, ! shrink-swell,
| wetness. | wetness, | | wetness, ! low strength.
! ! ! | low strength. }
! ! ! ! !
52, 53-mmcmm—m—nae |Severe: |Severe: iSevere: iSevere: iSevere:
Normangee ! too clayey. ! shrink-swell. ! shrink-swell. ! shrink-swell, ! shrink-swell,
! ! { | corrosive. ! low strength.
| ! i ! !

See footnote at end of table.
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i i i i H
Soil name and | Shallow ! Dwellings ! Dwellings ! Small 1 Local roads
map symbol ! excavations ! without ! with ! commercial t and streets
! ! basements | basements ! buildings }
i i o i i
[} [] ] i )
1 1 ] 1 1
Su¥: ! ! ! } !
Normangee~ewa-ex |Severe: {Severe: {Severe: {Severe: iSevere:
! too clayey. } shrink-swell. } shrink-swell. | shrink-swell, | shrink-swell,
] ) ] 4 ]
| i i ! corrosive. ! low strength.,
[] ] I ] L]
t 1 t ] 1
Urban land. 1 } ! ! !
4 ] ) ] 4
1 1 t 1 1
55 e e |Severe: |Severe: |Severe: iSevere: iSevere:
Normangee ! too clayey. | shrink-swell. { shrink-swell. | shrink-swell, ! shrink-swell,
i i | | corrosive. { low strength.
1 1 1 ] ]
1 i 1 1 1
56-—ccrmenmcmc——— 1Slightmeeneceaax {Slightewccacaaax 1Slightemeecacmaaa 1Slightee-ecccaaaa |Moderate:
Okay | ] ! ! ! low strength.
1 [] ]
1 1 1
PR |Moderate: Slighteeceaaaaa- |Moderate: Slightememeeaaaaa {Moderate:
Oklared ! wetness. wetness. low strength.
1
1
58%: i
Oklared=wc—eeaw- |Severe: Severe: Severe: Severe: Moderate:
i floods. floods. floods. floods. low strength,
i floods.
]
1
Kiomatigeeeeecen= |Severe: Severe: Severe: Severe: Severe:
! floods, floods. floods. floods. floods.
! cutbanks cave.
[]
1
59%, |
Pits !
;
T {Severe: Severe: Severe: Severe: Severe:
Purves E depth to rock. depth to rock. depth to rock. depth to rock. depth to rock.
1
R it iSevere: Severe: Severe: Severe: Severe:
Redlake ! floods, floods, floods, floods, low strength,
! too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell.
E low strength. low strength. low strength.
H
62, 63, bUecmmaua- |Severe: Severe: Severe: Severe: Severe:
Sanger | cutbanks cave, shrink-swell, shrink-swell, shrink-swell, shrink-swell,
E too clayey. low strength, low strength. low strength.
1
o e atated iModerate: Moderate: Severe Moderate: Severe:

Trinity

69%,
Urban land

70, 71, 72, 73==-=

Vertel

} depth to rock,.
+

5

|Severe:

too clayey.

1
i
]
1
)
i
]

{Severe:
too clayey.

+
1
1
I
[}
1
t
1
]

Severe:
wetness,
floods,
too clayey.

Severe:
too clayey.

See footnote at end of table.

depth to rock,
shrink-swell.

Moderate:
depth to rock,
shrink-swell.

Moderate:
depth to rock,
shrink-swell.

Severe:
floods,
shrink-swell,
wetness,

Severe:
shrink-swell,

!
1
i
[}
1
i
!
!
i
i
!
]
1
]
]
]
!
]
[}
]
1
!
[]
]
]
i
!
]
1
]
]
!
;
!
1
!
{ low strength.
L]
E
[
1
!
i
L]
1
[]
1
]
1
(]
1
)
1
)
1
!
!
4
1
/
!
[]
1
[]
]
!
!
}
[]
1
!
!
! low strength.
[]
1

depth to rock.

Moderate:
depth to rock,
shrink-swell,

Moderate:
depth to rock,
shrink-swell,

floods,
shrink-swell,
wetness.

Severe:
shrink-swell,
low strength.

1
1
1
|
]
1
4
i
4
1
(]
1
1
1
]
1
]
1
]
1
1
I
)
I
]
1
4
i
[}
I
[}
t
1
]
1
i
]
1
t
1
]
!
L]
|
]
1
[}
i
]
]
1
1
1
I
]
!
1
l
[
|
]
1
]
!
1
1
4
H
]
]
[}
i
[}
t
[}
I
'
t
1
1
]
i
]
!
]
!
(]
I
L]
1
(]
I
1
t
]
1
1
|
1
i
1
1

depth to rock,
shrink-swell.

Moderate:
shrink-swell,
depth to rock.

Moderate:
shrink-swell,
depth to rock,
slope.

S

hrink-swell,

e
floods,
s

wetness.

vere:
hrink-swell,
ow strength.

—u o

e
low strength.

Moderate:
depth to rock.

Moderate:
depth to rock.

Severe:
shrink-swell.

Severe:
shrink-swell,
low strength.

]
]
1
1
]
1
L]
1
+
]
1
1
]
1
L]
1
(]
1
1
1
]
]
!
I
1
I
1
1
i
1
[}
t
1
I
'
1
]
i
1
1
1
1
]
1
1
]
]
i
1
1
]
1
[}
1
]
1
1
1
1
1
[}
i
]
1
L]
1
]
1
!
|
1
1
[}
|
]
!
[}
1
1
|
]
1
]
1
1
1
1
1
+
1
1
1
L]
1
4
1
1
]
1
i
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SOIL SURVEY

+

L]
]
Soil name and Shallow } Dwellings Dwellings Small Local roads
map symbol excavations ! without with commercial and streets
! basements basements buildings
r
THE:
Vertel-—ccwecaa=-- Severe: Severe: Severe: Severe: Severe:

Urban land,

75=

Whitesboro

T76%:
Whitewrighten-mm==

T7%:
Whitewrighte—ae--

78%:
Whitewright------

Gullied land.

79,

BOmmmmmmmmmmmm

Wilson

B1#cmeccam _c——mem-
Zilaboy

[}
|
]
i
]
1
]
+
[}
|
[
1
]
1
1
t
1
|
!
1
1
|
1
1
4
]
!
1
!
[}

t
]
[]
1
]
1
1

‘.

]
!
!
!

too clayey.

Severe:
floods,
wetness.

Moderate:

depth to rock.

Severe:
depth to rock.
Moderate:

depth to rock.

Moderate:
depth to
slope.

rock,

rock.

Moderate:
depth to
slope.

rock,

Moderate:

depth to rock.

wetness,
too clayey.

Severe:
floods,

too clayey,
wetness.

e
shrink-swell,
low strength.

w
- D

vere:
loods.

Moderate:
hrink-swell,
Moderate:
Moderate:

shrink-swell,
low strength.

Moderate:

slope,
shrink-swell,

Moderate:
slope.

Moderate:
shrink-swell,
slope,
low strength.

Moderate:

shrink-swell,

Severe:
shrink-swell,
low strength,
wetness.

Severe:
floods,
shrink-swell,
wetness.,

o
depth to rock,
s

depth to rock.

depth to rock,

depth to rock,

depth to rock,

shrink-swell,
low strength.

Severe:
floods,
wetness.

Moderate:

hrink-swell,

Moderate:

Moderate:
shrink-swell,

low strength.

Moderate:

slope,
shrink-swell,

Moderate:
slope.

Moderate:
slope,

low strength,

Moderate:

shrink-swell,

Severe:
shrink-swell,
low strength,
wetness,

Severe:
floods,
shrink-swell,
wetness.

0

depth to rock,
3

depth to rock.

depth to rock,
depth to rock,
depth to rock,
depth to rock,

depth to rock,

shrink-swell,
low strength,

Severe:

loods.

0

Moderate:
hrink-swell,

Moderate:

Moderate:
shrink-swell,
slope,
low strength.

Severe:
slope.

Severe:
slope.

Severe:
slope.

Moderate:

slope,
shrink-swell,

Severe:
shrink-swell,
low strength,
wetness.

Severe:
floods,
shrink-swell,
wetness,

o
depth to rock,
s

depth to rock.

depth to rock,

shrink-swell,

Severe:
floods,
low strength.

Moderate:

depth to rock,

)

|

(]

i

:

!

,

:

:

| low strength,
)

]

!

g

:

(]

t

[]

]

i

[]

1

{ shrink-swell,
1

Moderate:
depth to rock

Severe:
low strength.

Moderate:
depth to rock
slope,
shrink-swell,

Moderate;
depth to rock
slope.

)
[}
|
]
]
!
1
1
1
1
1
|
1
[]
I
[]
1
]
]
]
1
]
|
1
]
i
[}
t
]
1
I
!
}
iSevere:
| low strength,
[]
|
1
=
!
]
1
:
!
}
]
1
}
t
1
1
]
1
(]
1
]
]
]
|
[]
]
=
1
|
]
1
}
]
1

Moderate:
depth to rock
shrink-swell,

Severe:
shrink-swell,
low strength,
wetness.

Severe:
shrink-swell,
floods,
low strength.

# See description of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 12.~~SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," "good," "falr," and other terms. Absence of an entry indicates that the soil was

not rated]

¥ T T T T
t 1 | 1 1
Soil name and ! Septic tank ! Sewage lagoon | Trench ! Area ! Daily cover
map symbol i absorption { areas ! sanitary ! sanitary {  for landfill
! fields ! | landfill } landfill |
T ] T T T
i } ! ! |
LR et iSevere: |Severe: |Severe: 1Slightemamecmaaax {Poor:
Aledo | depth to rock. | depth to rock, | depth to rock. | { thin layer,
! | small stones. | ! ! small stones,
i ; ! ! { area reclaim,
1 ] (] ] ]
t 1 1 1l 1
e {Severe: iSevere: |Severe: |Severe: |Poor:
Aledo ! slope, { slope, ! slope, | slope. ! slope,
{ depth to rock. | depth to rock, | depth to rock. ! ! thin layer,
! ! small stones. ! 1 ! small stones.
[] [} (] ] ]
+ 1 1 1 i
----------------- {Moderate: {Moderate: {Severe: iSlight~eweamea-e--{Fair:
Altoga | percs slowly. | seepage, } too clayey. | ! too clayey.
! | slope. | 1 !
| ! ! ! i
L e T P |Severe: {Moderate: iSevere: 1Slight-=c-mcecaa= |Poor:
Aubrey | percs slowly, ! slope, ! too clayey, ! | too clayey,
! depth to rock. | depth to rock. | depth to rock. ! ! thin layer.
1 ] 1 ] ]
" | | | | |
Aubrey----—cec—aa-o {Severe: iSevere: |Severe: 1Slight==ecece—a—-- iPoor:
! percs slowly, ! slope. ! too clayey, 1 | too clayey,
| depth to rock. | ! depth to rock. | ! thin layer.
1 (] ) L] ]
H ] 1 1 ]
Birome--c-mccau-x |Severe: {Severe: {Severe: 1Slight-mecccnanaa {Poor:
\ depth to rock, | depth to rock. | depth to rock. | ! thin layer,
! percs slowly. ! 1 i | large stones.
[] L] 4 ] [}
o | | | | |
Aubrey-=--cceca-- |Severe: {Severe: |Severe: {Slightemeewecaaaa {Poor:
| percs slowly, ! slope. | too clayey, | | too clayey,
| depth to rock. | | depth to rock. | thin layer.
1 [] [] ] L]
H 1 1 1 1
Birome--wmemeanea |Severe: |Severe: {Severe: 1Slight-=-c=cecem- |Poor:
| depth to rock, | depth to rock. | depth to rock. | ! thin layer,
! peres slowly. | ] ! | large stones.
i ! ! i |
Urban land. ! ! } i ]
! ! i i !
AR iSevere: |Moderate: {Severe: 18light=ececacaaa- {Poor:
Aubrey | percs slowly, | slope, | too clayey, 1 | too clayey,
| depth to rock. | depth to rock. | depth to rock. | ! thin layer.
! i i ! !
8, 9=—cmmmmmmeeee }Severe: |Severe: {Severe: 1Slighteeeenecaaa- |Poor:
Austin | percs slowly, | depth to rock. | depth to rock, | | too clayey.
| depth to rock. | | too clayey. ! !
] [] ] ‘ ]
| | | | |
Austin-e~cecceoo-- |Severe: |Severe: {Severe: 1Slight-—ccncena-x {Poor:
| percs slowly, { depth to rock. | depth to rock, ! | too clayey.
! depth to rock. | ! too clayey. ! |
+ ] ] 1 ]
1 1 ] 1 t
Urban land. ! } 1 ! i
] } ! | i
LR {Moderate: iModerate: 1Slightececccnaaa 1Slighte~eeaaecaaa- {Good.
Bastrop | percs slowly. | seepage. } i |
| | | i !
12mm e c e ccee e {Moderate: {Moderate: 1Slighteemeaaaaa- 1Slight-==ewcca--- 1Good.
Bastrop { percs slowly. | seepage, i )
! ! slope. ! ! !
! i i | !
13, Tdocccnmcccaae {Severe; iSevere: |Moderate: 1Slightemeemecnenn {Fair
Bolar depth to rock. | depth to rock. | depth to rock. too clayey.
i ) )
1 H i

See footnote at end of table.
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SOIL SURVEY

depth to rock.

depth to rock.

i i 1 i 1
Soil name and | Septic tank | Sewage lagoon | Trench | Area ! Daily cover
map sSymbol ! absorption ! areas | sanitary ! sanitary | for landfill

! fields ! | landfill | landfill !

1 1 i 1 1

! | i | !

15%; | ] 1 i i

Bolareeeeceaeaa-x |Severe: iSevere: {Moderate: 1Slighte~cererceaa {Fair
i depth to rock. | slope, { depth to rock. | | too clayey.
! | depth to rock. | | !

! ] i ! i

Aledo==cemccamae |Severe: iSevere: |Severe: {Slight--ceceeaaa- {Poor
{ depth to rock. | slope, | depth to rock. | ! thin layer,
' ! depth to rock, | ! ! small stones,
! ! small stones. ! ! | area reclaim.
| ! ! ! !

16%; ! ! ! ! !

Bunyan-—=eeee=c=o |Severe: {Severe |Severe: 1Severe: 1Good.

! floods. ! floods. | floods. | floods. !

[] ] ) ] (]

1 1 t 1 1
Whitesboroe—eeee- |Severe: |Severe: |Severe: |Severe: {Good.

! floods, ! floods, ! floods, | floods, i

! wetness. ! wetness. | wetness. ! wetness. )

] ] (] ] []

] 1 1 I 1
17, 18mceccccacacan |Moderate: {Moderate: !Moderate: 1Slight-=ceemeaa-- {Fair:

Callisburg | percs slowly. ! slope. | too clayey. ! | too clayey.
! ! | } i

19mcmcmc e |Moderate: |Severe: {Moderate: 1Slightescccccaaaa {Fair:

Callisburg { percs slowly. | slope. | too clayey. | ! too clayey.
[] [] ] ] ]

1 1 1 1 ]
20% e cmece e |Moderate: iModerate: iModerate: 1Slighteececmcnaaa {Fair:

Callisburg | percs slowly. ! slope. | too clayey. 1 | too clayey.

1 4 ] ]
I I I 1
2 leeemcc—cccan——as |Severe: iSlight=~w~- -==-===}{Severe: 1Slightececccaaaas {Poor:

Crockett | percs slowly. i | too clayey. | ! too clayey.

! ! | ! i
22, 23===~-- m————— |Severe: |Moderate: |Severe: 1Slighteemeccncaaaa \Poor:

Crockett | percs slowly. \ slope. ! too clayey. ! } too clayey.
! ! ! ! !

24%; ! ] | ! !
Crocketteemmeawaaa |Severe: 1Slight-=mecmmeaae |Severe: 1Slighteccccacaaaa {Poor:
! percs slowly. ! | too clayey. ! | too clayey.
; ! ! ! i

Urban land. } E i : :
: 1 1 1

25, 26wmmecccanaa—- iSevere: |Moderate: {Severe: 18light—ccceccaeae |Poor

Crosstell | percs slowly. | slope. | too clayey. ! | too clayey.
! ! ! } i

27%: ) | ! ! ]

Crosstelleceee—ax {Severe: |Moderate: |Severe: 1Slightecamanacaan |Poor:
| percs slowly. | slope. | too clayey. ! | too clayey.
! ! | ] !

Urban land. ] ! ! ! ]

! ! ] | !
28mcmmec e ————— !|Severe: |Severe: |Severe: {Moderate: {Poor:

Eddy ! depth to rock. | depth to rock, | depth to rock. | slope. | area reclaim,
! ! slope, } ! ! small stones.
| ! small stones. ! | !

; ] ] ; }
. J |Severe: !Severe: iSevere: {Severe: \Fair:

Elbon | floods, ! wetness, ! floods. ! wetness. ! too clayey.
! percs slowly, ! floods. ! ! {

! wetness. ! ! ] |
! ! | | !
10 L TR —— {Severe: |Severe: {Severe: |Severe: {Fair:

Elbon { floods, | wetness, | floods. ! wetness. | too clayey.
! percs slowly, ! floods, i i !
| wetness. ! | | ]

i ! ' i i
31%: } ! i i ]
Fairliee-==-we--- |Severe: {Moderate: iSevere: 1Slight-=cccmeaaaa {Poor:
percs slowly, | slope, ! too clayey, i | too clayey.
] ] ] 1
' | | i
] i 1 1

[}
1
} depth to rock.
[]
I

See footnote at end of table.
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See footnote at end of table.

i 1 i H 1
Seil name and 1 Septic tank ! Sewage lagoon | Trench | Area ! Daily
map symbol ! absorption { areas ! sanitary : sanitary ! for 1.
| fields i {  landfill {__ landfill !
1 i i b T
| t ! | !
31¢%; } ! ! | |
Urban land. | ! 4 ! !
! ! | ! !
328%: ! ) ! ! !
Fairlie------------|Severe: {Moderate {Severe: iSlighteeee- ————— {Poor:
| percs slowly, ! depth to rock. | too clayey, ! ! too clayey.
! depth to rock. | ! depth to rock. | |
i ! ! ! i
Houston Blacke-=e- |Severe: 1Slighte—eee—- -==-}Severe: iSlighte—ecenaea- {Poor:
{ percs slowly. } ! too clayey. ! ! too clayey.
[} ] [} 1
330 5 i 5 i ':
Fairlie-—ccecce-- --~{Severe: {Moderate: |Severe: 1Skightee=w-- «w===}Poor:
| percs slowly, \ slope, ! too clayey, | ! too clayey.
! depth to rock. | depth to rock. | depth to rock. | |
| } | ! 1
Houston Black----- |Severe: IModerate: |Severe: {Slighte-ccmcecnea {Poor:
} percs slowly. ! slope. { too clayey. b | too clayey.
! | ! !
3, 3I5mcmmmcme——a ~~-=}Moderate: {Moderate: {Slighteeccweccaaa 1Slightecemaecaaua YFair:
Gasil ! percs slowly. | seepage. | 4 ! too sandy.
! ! ! | i
36%: } ! 1 ! !
Gasilececcacaccaaan {Moderate: {Moderate: 1Slightecccccacaa {Slighteec~mccccax tFair:
{ perecs slowly. ! seepage. 1 { ! too sandy.
} 4 ! | !
Urban land. | ! | 4 \
! ! ! ! !
Ky A el {Moderate: {Moderate: 1Slighteecee-a- we==}Slightecceececaas {Fair:
Gasil ! percs slowly. | seepage. ! { ! too sandy.
! ! ! ! !
38ecececmcc e {Moderate: |Moderate: 181light-—mcmeeaas 1Slighteseracacaaa {Fair:
Heaton | percs slowly. | seepage. | ! | too sandy.
! ! ! | |
39, U0ecccccncaca --=-{Severe: {Moderate: {Severe: 18lighte~ee- c————— {Poor:
Heiden | percs slowly. ! slope. ! too clayey. ) | too clayey.
[] t () 1] []
] ) ] ] ]
Yleocecmea- me——————— |Severe: 'Moderate: {Severe: 1Slighteccecccaaaaa {Fair:
Howe ! depth to rock. | depth to rock, | depth to rock. | ! thin layer,
4 ! slope, | | ! too clayey.
| | seepage. H H t
| ! ! !
YRecmmccccccccncaaa {Moderate: |Moderate: |1Slightem—mececaaa {Slightecccceaaaaa {Fair:
Konsil ! percs slowly. | seepage. \ ! ! too sandy.
| ! ! !
43, 44, 45-ceece----|Moderate: {Moderate: 1Slightececcmcaaaa 1Slightemeenacacaa 1Good.
Konsil ! percs slowly. | seepage. i ! \
! i ! | i
46, 4T-cmmccmcccemes {Moderate: {Moderate: {Severe: 1Slighteeenecaccaaa \Fair:
Lewisville ! percs slowly. | seepage. { too clayey. i | too clayey.
| | t ! !
48~ ———— |Severe: tSevere: |Severe: ISlighte—eacaa --~iFair:
Lindy { depth to rock, | depth to rock. | depth to rock. | ! thin layer,
| percs slowly. | \ 1 E too clayey.
' ! ! ! ]
yge. ' { 4 ! !
Lindyeeesaneewcaaaa | Savere: {Severe: |Severe: iSlightecccccana-- {Fair:
! depth to rock, | depth to rock. | depth to rock. | ! thin layer,
| percs slowly. ! 1 i | too clayey.
1 | } ! !
urban land. ! 1 | | !
: } ! ! |
50~ - {Severe: iSlight~e~~-e-----{Severe: |Severe: {Poor:
Mabank | percs slowly, ) | too clayey. ! wetness. } too clayey.
| wetness. { ! 3 !
) ! ! ! |

SED
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TABLE 12.-~SANITARY FACILITIES--Continued

SOIL SURVEY

T T T ! i
Soil name and | Septic tank | Sewage lagoon | Trench | Area ! Daily cover
map symbol ! absorption ! areas : sanitary i sanitary ! for landfill
| fields ! | landfill | landfill |
T ! ! ! |
! i ! ! !
Slemmmemrecceaa—ne |Severe: {Moderate: |Severe: |Severe: {Poor:

Mabank | percs slowly, i slope. | too clayey. | wetness, ! too clayey.
| wetness. ! ! ! |
i ! ! ] !

52, 53=mmmmmmm—maan |Severe: {Moderate: |Severe: {3 B -1} A————" {Poor:

Normangee | percs slowly. } slope. : too clayey. ! ! too clayey.

b ! !
5L, ! ! ! ! i

Normangee-—=====- |Severe: {Moderate: |Severe: 1Slight-ceeeecaa iPoor
E percs slowly. : slope. E too clayey. | | too clayey.
1 ] ‘ =

Urban land. ] ! ! | i
! ! ! ! i

55 ¥ e |Severe: {Moderate: |Severe: 1Slightececccaa- | Poor:

Normangee E percs slowly. | slope. | too clayey. t | too clayey.
] ! ! !

5femccmcmmmcam———— 1Slighteee== -===a=|Severe: |Severe: 1Slightececewaaa }Good.

Okay ; : seepage. E seepage. { 1

| ! !
§femmmmcemcmeeeaaa }Severe: |Severe: |Severe: |Severe: {Good.

Oklared | wetness, | wetness, ! seepage. { seepage. |
! | seepage. | ! [

! ! i 1 !
58%: ! ! ! | i

Oklarede~==e—cec—-- |Severe: |Severe: |Severe: |Severe: {Good.
| wetness, { wetness, | seepage, ! floods, !
| floods. | seepage, ! floods. ! seepage. !

! | floods. ! ! 4
| | ! ! !

Kiomatiga-===-ce=-=- |Severe: |Severe: iSevere: |Severe: |Fair:

{ floods, { floods, | floods, { floods, ! too sandy.
| wetness. | seepage. | seepage, | seepage, |
! i | wetness, | wetness. !
! } ! i !
59%, ! | ! ! ]

Pits ! ! ! ] i
! ! ! | !

flemmmmccccceemm——- |Severe: !Severe: |Severe: 1Slight-ccccaca- |Poor:

Purves { depth to rock, ! depth to rock. | depth to rock. | ! thin layer,
| percs slowly. ! E E ! too clayey.

! i | i
flemec—ecmecacmcann- |Severe: {Severe: |Severe: {Severe: \Poor:

Redlake | percs slowly, { floods. i floods, ! floods. ! hard to pack,
| floods. ! ; too clayey. ; ! too clayey.
] i

62, 63==—c=m= —=cew~-|Severe: iModerate: |Severe: 1Slighte~emaaaaa |Poor:
Sanger | percs slowly. | slope. E too clayey. | | too clayey.
! | i 1 {
<Y P |Severe: {Moderate: |Severe: 1Slight-—ceeeaea |Poor:
Sanger | percs slowly. ! slope. ! too clayey. i } too clayey,
| ! ! ! large stones,
! | ! ! !
65— mmm———a ~--w-=|Severe: iModerate: |Severe: 1Slight---c=eaaa {Poor:

Speck Variant { depth to rock, | depth to rock, | depth to rock. |} ! thin layer,
| percs slowly. | slope. E : | area reclaim,
| ! i !

66, 67mem——meccaec {Severe: |Severe: |Severe: {Slight=cceaeeax |Poor:

Stephen { depth to rock. | depth to rock. | depth to rock. | ! thin layer,
! ! 1 ! ! too clayey.
t | ! ! !

[Y: P - |Seveére: |Severe |Severe: |Severe: {Poor:

Trinity | wetness, | wetness, | floods, | floods, ! too clayey.
! floods, | | too clayey, ! wetness, |
| percs slowly. ! : wetness. i ;

! !
69%, ! | ! ] !

Urban land ] ! } ! |
! | ! ! !

See footnote at end of table.
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TABLE .12.--SANITARY FACILITIES~-Continued
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i i | i i
Soil name and ) Septic tank ! Sewage lagoon |} Trench ! Area | Daily cover
map symbol | absorption ! areas ! sanitary H sanitary {  for landfill
: fields | ! landfill ! landfill !
T M T L
| | § ; ;
70, Tle=mmm—mm—eee |Severe: {Moderate: !|Severe: 1Slight--wececen- -iPoor:
Vertel ! percs slowly. \ slope. | too clayey. } | too clayey,
; ! ! ! ! hard to pack.
] ] ] 1
1 1 1 1
T2enscmcmmcmcmmca !Severe: {Severe: |Severe: IModerate: {Poor:
Vertel | percs slowly. ! slope. { too clayey. ! slope. { too clayey,
1 ! | ! ! hard to pack.
! ! ! ! !
T3=mecccccmccnenaa |Severe: |Moderate: i Severe: 1Slighteemmameeaax |Poor:
Vertel { percs slowly. ! slope. ! too clayey. } ! too clayey,
! ! 1 | | hard to pack.
| i ! ! !
TuE: ! ! i 1 }
Vertel-—cccecanax {Severe: |Severe: |Severe: |Moderate: |Poor:
} percs slowly. { slope. i too clayey. { slope. ! too clayey,
! ! | | ! hard to pack.
[ ! ! ! ]
Urban land. 1 ! i i i
i : ! i |
TS=mmmmemcnccene= ---|Severe: |Severe: |Severe: {Severe: 1Good.
Whitesboro ! floods, | floods, i floods, \ floods, 1
! wetness. } wetness., ! wetness. | wetness. !
60 | | | | |
: i 1 1 1 1
Whitewrightee-w-- {Severe: iSevere: |Severe: |1Severgmemmmeeacaa {Poor:
! depth to rock. | depth to rock. | depth to rock. | { thin layer,
| ! ! ! i area reclaim.
! | ] [ ;
Eddy=ececccea= =====w-}{Severe: {Severe: |Severe: 1Slightececaacacaa |Poor:
! depth to rock, | depth to rock, | depth to rock. | | area reclaim,
! ! small stones. } ! ! small stones.
! [ ! ! !
e |Severe: {Moderate: |Severe: 1Slightemwaceac——a |Fair:
! depth to rock. | depth to rock, | depth to rock. | ! thin layer,
! | slope, 1 ! | too clayey.
} ! seepage. | i !
- | | | | |
7 : 1 ! i 1 1
Whitewright------ |Severe: {Severe: iSevere: |Severe-———ceec--- {Poor:
i depth to rock. | slope, | depth to rock. i ! thin layer,
! ! depth to rock. ! | ! area reclaim.
1 ] 1 ) )
[} 1 1 ] 1
Eddy--vwcccencaex |Severe: iSevere: |Severe: {Moderate: |Poor:
! depth to rock. | depth to rock, |} depth to rock. | slope. | area reclaim,
| ! slope, 1 i | small stones.
! ! small stones. 1 1 !
[] ] [} 1 ]
t 1 1 I 1
HoWeeowocwoccanaa- iSevere: |Severe: iSevere: {Moderate: |Fair:
! depth to rock. | depth to rock, | depth to rock. | slope. ! slope,
| } slope. | ] ! thin layer,
! ! | ! ! too clayey.
o | | | | |
7 : i i : t i
Whitewrighteeee-- |Severe: iSevere: |Severe: |Severe=eeecccaaa ~|{Poor:
| depth to rock. | slope, ! depth to rock. | { thin layer,
) ! depth to rock. | : | area reclaim.
! ! [ | !
Gullied land. ! ! 1 | !
[] [] ) [} 1
1 t ] ] H
FL R T |Severe: 1Slighteweacm- ~---!Severe: !Severe: {Poor:
Wilson ! percs slowly, ! ! too clayey, ! wetness, ! thin layer,
! wetness, ! | wetness, | | wetness.
! ] i ! !
L e LT iSevere: |Moderate: iSevere: |Severe: iPoor:
Wilson | percs slowly, { slope. { too clayey, | wetness. { thin layer,
| wetness, 4 | wetness. | | wetness.
i ! ! ! !

See footnote at

end of table.
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TABLE 12.-~SANITARY FACILITIES--Continued

SOIL SURVEY

T ! ! ‘ '
Soil name and | Septic tank ! Sewage lagoon | Trench ) Area ! Daily cover
map symbol | absorption § areas i sanitary ' sanitary i for landfill
} fields } | landfill | landfill |
1 i 1 i H
¢ ] ] ! ]
[ R --{Severe: iSevere: |Severe: |Severe: |Poor:
2ilaboy t floods, ! floods, | floods, { floods, | too clayey,
. wetness, ! wetness, ! wetness, ! wetness. ! wetness,
{ percs slowly. E ; too clayey. E it
! § ] :

# See description of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 13.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary.
"good," "fair," and "poor." Absence of an entry indicates that the soil was
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See text for definitions of
not rated]

i 1
Soil name and i Roadfill Sand Gravel | Topsoil
map symbol \ )
] []
; ;,
! !
LR R L L LB b {Poor: Unsuited: Poor: {Poor:
Aledo i thin layer, excess fines. excess fines, } small -stones,
| area reclaim. thin layer. ! area reclaim.
4
)
28cccae D ettt iPoor Unsuited: Poor: Poor:
Aledo ! slope, excess fines, excess fines, slope,

{ thin layer,
{ area reclaim.
]

K L T |Poor:
Altoga 1 low strength,
! shrink-swell,.
13
1
Yoemmecmceccncacccacas { Poor:
Aubrey | low strength.
i)
5% E

Aubrey-cececccccemae=aiPoor:
} low strength.
i
Biromgeececccoccccasnns {Poor:
! thin layer,
} low strength.

Aubreyeecevecccas «w===|Poor:
! low strength.

Birome-veecccccrccccaa {Poor:

{ thin layer,
| low strength,

!
yYrban land. !
]

Tl encnncoccconccne= ~==}PooOr:
Aubrey } low strength.
1
8, 9 {Poor:
Austin ! shrink-swell,
{ low strength.
)
108 !
AustiNeeecceccaeax e~=|{Poor:
} shrink-swell,
4 low strength.
1
Urban land. §
(]
]
11, 12-cccccccccccs ~=~{Fair:
Bastrop ! low strength,
13, 14 cow= {Poor:
Bolar { low strength,
i thin layer.
158; 1
Bolarecervecccmcraaax {Poor:

! low strength,
! thin layer.
!

See footnote at end of table.

‘Unsuited:
excess fines.

Unsuited:
excess fines.

Poor:
excess fines.

Unsuited:
excegs fines.

Poor:
excess fines.

Unsuited:

n
excess fines,

Unsuited:
excess fines.

Unsufted:
excess fines,

Unsuited:

n
excess fines.

‘Poor:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

e s . . . ——— — A . A el i i i e At A o e A o e e M S T A - - T S T e e S A A . - ———— e ] e e o o

thin layer.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines,

suited:

Un
excess fines.

Unsuited:
excess fines.

ot e . o - - e — e e o ek i S e e . A —— S s - o i S S i s sl ther e e e dtr b e G S - e - = - . " e = e —— e e - -

small stones,
area reclaim.

)

air:
too clayey.

Poor:
thin layer.

Poor:
thin layer,
large stones.

iPoor:
thin layer,
large stones.

Poor:
thin layer,
large stones.

e e e - e —— A S S = et e e —— -

‘Poor:
thin layer,
large stones,

Poor:
thin layer,.

Poor:
too clayey.

Poor:
too clayey.

©
o
o
Q

Fair:
excess lime.

Poor:

)
large stones.

. o - ——— i de e i S e A " i ———— -
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TABLE 13.-~CONSTRUCTION MATERIALS--Continued
i H 1 H
Soil name and i Roadfill ! Sand i Gravel | Topsoil
map symbol } i ! |
} ! ! }
1 H ) 1
i ! ! !
15%: i i ! !
Aledo-=—-mmmcmacacen |Poor: iUnsuited: |Poor;: |Poor:
{ thin layer, | excess fines. | excess fines, { small stones,
\ area reclaim. ! ! thin layer. | area reclaim.
] 1 ] ]
i 1 I 1
16%:; i ! ! !
Bunyan--eeeececccacca" |Fair: lUnsuited: lUnsuited: |Fair:
| low strength. | excess fines. | excess fines. ! thin layer.
] ! | |
Whitesboro--e-ecmea-a {Poor: tUnsuited: {Unsuited: 1Good.
! low strength, | excess fines. | excess fines. )
! ! i i
17, 18, 19, 20%———-——- {Poor: iUnsuited: }Unsuited: {Fair:
Callisburg | low strength, | excess fines, ! excess fines. | thin layer,
! ! | !
21, 22, 23wccmvcacacaa {Poor: {Unsuited: {Unsuited: {Poor:
Crockett { shrink-swell, | excess fines. ! excess fines, } thin layer.
! low strength. ! ] !
) ] b ]
] 1 1 1
2u%; ! ! ! |
Crockettmmemeceeecaaa {Poor: {Unsuited: {Unsuited: |Poor:
! shrink-swell, | excess fines. | excess fines. ! thin layer.
! low strength, ! ! !
! ] ] i
Urban land. : i ! i
| | | |
25, 26-=mmcmmmmmmmeem |Poor: lUnsuited: iUnsuited: {Poor:
Crosstell | shrink-swell, | excess fines. | excess fines. | thin layer.
| low strength. ! ! 1
! ] ' |
27%: | ] ! i
Crosstell--—-e-=- ----|Poor: tUnsuited: iUnsuited: |Poor:
! shrink-swell, | excess fines, ! excess fines. ! thin layer,.
! low strength. | ! !
! i ] !
Urban land. | ] ] !
! i ! ]
28emmmaan e |Fair: !Unsuited: {Poor: {Poor:
Eddy | thin layer, | excess fines. ! excess fines, ! thin layer,
| area reclaim. ! | small stones, | excess lime,
! | ! " small stones.
! ] ] |
29, 30¥ccccccccacceaa |Poor: iUnsuited: iUnsuited: |Fair:
Elbon | low strength, { excess fines. | excess fines. ! too clayey.
! shrink-swell, | ! |
! ! ! !
31%; ! ! ! !
Fairlieecemccenmcaeax |Poor: lUnsuited: }Unsuited: {Poor:
{ shrink-swell, ! excess fines. ! excess fines, ! too clayey.
| low strength. ! } !
{ i ! !
Urban land. ! ! ! !
| i ! !
32%, 33%: ! ! } |
Fairligeewececceccaa" |Poor: tUnsuited: tUnsuited: | Poor:
! shrink-swell, | excess fines. ! excess fines. | too clayey.
| low strength. ! ! !
! ] | ]
Houston Black-==-=--- {Poor: {Unsuited: {Unsuited: {Poor:
} shrink-swell, | excess fines. | excess fines. | too clayey.
! low strength. ! ! |
i ] ! |
34, 35ccmcemmccmca———- {Poor: jUnsuited: iUnsuited: |Fair:
Gasil | low strength. | excess fines. | excess fines. | too sandy.
! | ! }
36*: ! ! ! |
GaSil-c—e—e—aocan ~===!Poor: {Unsuited: {Unsuited: |Fair:
! | !
! ! !

! low strength.
!

See footnote at end of table.

excess fines.

excess fines.

a
too sandy.
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TABLE 13.-~CONSTRUCTION MATERIALS--Continued
] ]
Soil name and i Roadfill i Sand Gravel Topsoil
map symbol 1 ]
1 !
1 I
I I
i !
36%: i !
Urban land. | 1
[] 1
i ]
KYALTEREEE T B {Poor: tUnsuited: Unsuited: Fair:
Gasil ! low strength. { excess fines. excess fines, too sandy.
1 1
I I
38eccccccaaa- m—m—————— {Goodenmna ceermecene—— iPoor: Unsuited: Fair:
Heaton ! \ excess fines. excess fines. too sandy.
]
]
39, 40cceeca- R {Poor: Unsuited: Unsuited: Poor:
Heiden | shrink-swell. excess fines. excess fines. too clayey.
1
1
Bleceuaa- cemcemam———— ~~=~{Poor: Unsuited: Unsuited: Poor:
Howe { low strength, excess fines. excess fines, excess lime,
i thin layer.
)
]
§2c-caccanaaa cmee——- -={Poor: Unsuited: Unsuited: Poor:
Konsil | low strength. excess fines. excess fines, too sandy.
]
]
43, 44, YScccmcccanaa- {Poor: Unsuited: Unsuited: Good.
Konsil { low strength. excess fines. excess fines.
i
46, 47--me= B {Poor: Unsuited: Unsuited: Poor:
Lewisville | low strength, excess fines. excess fines. too clayey.
| shrink-swell.
1
1
Becmmc e {Poor: Unsuited: Unsuited: Fair:
Lindy { low strength. excess fines. excess fines, too clayey.
]
]
4gw, H
Lindyeecese== R {Poor: Unsuited: Unsuited: Fair:

Urban land.
50, 51ecce=- -
Mabank

LTI [——
Normangee

54%;
Normangee-=--

Urban land.

558 cccacaaa
Normangee

Oklared

58%:
Oklared=====

Kiomatig----

low strength.

iPoor:
shrink-swell,
low strength.

Poor:
shrink-swell,
low strength.

{Poor:
shrink-swell,
low strength.

{Poor:

} shrink-swell,
! low strength.
[]

1

1

1Goodavmna —mm———— ——————

iFair:

See footnote at end of table.

excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:

n
excess fines.

tUnsuited:
excess fines.

Unsuited:

xcess fines,

o 3

nsuited:
excess fines.

Poor:
e

()

1

]

[

i
i
)

t

1

1
U
)

i

()

]

[]

i

| excess fines,
)

1

U

U

U

u

U

U

U

U

excess fines,

nsuited:
excess fines.

nsuited:
excess fines.

nsuited:
excess fines,

nsuited:
excess fines.

nsuited:
excess fines.

nsuited:
excess fines.

nsuited:
excess fines.

nsuited:
excess fines.

too clayey.

Poor:
too clayey.

Poor:
too clayey.

Poor:
too clayey.

Poor:

o
too clayey.

Fair:
thin layer.

Good.

Good.

Poor:

o
too sandy.
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10, 11, 72, 73-------- PDOT:
Vertel low strength,

shrink-swell.

Jue;
VerteleweemeccaceenaaPoor:
low strength,

SOIL SURVEY
TABLE 13.--CONSTRUCTION MATERIALS--Continued
| i -1 i
Soil name and | Roadfill H Sand H Gravel i Topsoil
map symbol ' \ 4 i
' 4 H }
+ } t +
3 i i i
598e, ! } ' |
Pits i i i H
1 \ 1 )
60vcccmemcccccccacncs -iPoor: iUnsuited: {Unsuited: 1Poor:
Purves 4 shrink-swell, { excess fines, | excess fines. { too clayey,
5 thin layer. H H { thin layer.
i ; 1 1
fleocccmmmcccccnaaanaa= {Poor: {Unsuited: tUnsuited: APoor:
Redlake i low strength, | excess fines, 1 excess fines, 1 too clayey.
: shrink-swell. : i 1
H ) H |
62, 63encccnccccannnen {Poor: tUnsuited: {Unsuited: {Poor:
Sanger { shrink-swell, | excess fines. | excess fines, i too clayey.
g low strength. e 1 E
[)
) ] 1
fllomcmcemmncecssacven -{Poor: {Unsuited: {Unsuited: \Poor:
Sanger } shrink-swell, } excess fines. { excess fines. 1 too clayey,
5 low strength. ) : { lerge stones.
i H ' H
[ e ceeewe~{PoOr: tUnsuited: 1Unsuited: iPoor:
Speck Variant { area reclaim, | excess fines. { excess fines. ! thin layer.
{ low strength. { 1 1
! ] H |
66, 67=cecacccmccnnas -{Poor: jUnsuited: tUnsuited: 1{Poor:
Stephen ! thin layer, excess fines. } excess fines. { too clayey.
low strength. i {
' i
Y L cmmmmeee -} Poor: Unsuited: {Unsuited: 1Poor:
Trinity low strength, excess fines, i excess fines. 1 too clayey.
shrink-swell. i 1
H B
t 1
69¢, i 1
Urwan land 1 |
1 1
H :
!
i
i
!
!

!
|
:
]
|
i
:
i
:
;
|
4
i
i
i
i
3

shrink-swell.
Urban land.
TSwecccancccccacccas =«={Poor:
Hhiteshoro | low strength.
()
1
76%, T78: !
Whitewrighteeccepocaoa {Poor:

1
! thin layer,

{ low strength.
{

Eddy==cecccaceccceema={Fair:
thin layer,
area reclaim.

- e

Howeeeoeo=- cecccweee~iPoor:
low strength,
thin layer.

78¢:
WhitewrighteeeeswaeseiPoor:
thin Yayer,

low strength.

Gullied land.

T A Y T

See footnote at end of table.

Unsuited:
excess fines,

Unsuited:
excess fines.

-Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:

n
excess fines,

Unsuited:
excess fines,

e s e et B e S e o o n e = s . . - . 6 e S S - e —- es == —- = —- S ee s e —e e b= = o

Unsuited:
excess f{ines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

‘Poor:
-excess fines,
small stones.

Unsuited:
excess fTines.

Unsuited:
excess fines.

—_-‘—.b.--n---—--——---.-._-—a—.-----_-¢-s_”-.__—--—_--'l--.-

Poor:
too clayey.

Poor:
too clayey.

(=)
[+
o
a

Poor:
excess lime,
area reclaim.

Poor:

thin layer,
excess lime,
small stones.

Poor:
excess lime.

Poor:
excess lime,
area reclaim.

e - ettt e e - — — —— ——— ——— o S md —S = e ——————w e we -
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TABLE 13.--CONSTRUCTION MATERIALS--Continued

121

1 1 1B 1
Soil name and \ Roadfill H Sand i Gravel 1 Topsoil
map symbol H H : 1
1 i H :
; ; ] 1
1 1 1 i
79, BO == {Poor: iUnsuited: iUnsuited: 1
Wilson { shrink-swell, ! excess fines. | excess fines. 1 thin layer,
{ low strength, : H | wetness.
| wetness. H i i
| H H !
81¥%cca 1Poor: {Unsuited: tUnsuited: i
Zilaboy { low strength, | excess fines. | excess fines. i too clayey,
shrink-swell. ; H { wetness.
) ]
[} )

8 See description of the map unit for composition and behavior characteristics of

the map unit.
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TABLE 14.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

SOIL SURVEY

See text for definitions of

"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated]
} Limitations for-= I Features affecting=-~
Soil name and | Pond T"Embankments, | T I Terraces T
map symbol | reservoir | dikes, and 1 Drainage ! Irrigation H and H Grassed
} areas } levees { } { _diversions H waterways
| H i i H 7
] ! ] | | !
1, 2¥eccaacanaaaa- iSevere: |Severe: iNot needed-----{Rooting depth, |Depth to rock, |Droughty,
Aledo { depth to rock.} thin layer. | | droughty, { small stones, | rooting depth.
| i i | slope. i slope. |
] i ! ! ! ]
---------------- {Moderate: |Moderate: iNot needed-----|Complex slope, |Favorable~------|Favorable.
Altoga ! seepage. { unstable fill.} | erodes easily.! 1
i ] ] i i !
T 1Slight=====weax |Moderate: iNot needed=~=-- {Slow intake, 'Slope, |Percs slowly.
Aubrey \ { thin layer, \ | soil blowing, | depth to rock,}|
! ! hard to pack. | | percs slowly. | soil blowing. |
] ] ] ] 1 1
;v s | | | ; e
Aubrey-=-==ee--- 1Slight=emecanax tModerate: iNot needed--~==- iSlow intake, {Large stones, |{Large stones,
! { thin layer, ! | large stones, | slope. | slope,
E E hard to pack. E 3 percs slowly. E i depth to rock.
] 1 ] ] ) 1
Birome-~~c=ecua- |Severe: iSevere: iNot needed-----{Complex slope, |Large stones~-~--lLarge stones.
{ depth to rock.! large stones. | | large stones. | !
[} ] 1 ] [ []
o | | | | | |
Aubrey--e-e--e-- 1Slight-=e-euna- {Moderate: iNot needed-----{Slow intake, {Large stones, |Large stones,
! { thin layer, 1 { large stones, | slope. | slope,
! | hard to pack. | ! percs slowly. | | depth to rock.
] 1 1 ] ) ]
| I i ] ] i
Birome-=ccccea=aa |Severe: iSevere: iNot needed==wa- {Complex slope, {Large stones---|Large stones.
{ depth to rock.| large stones. | { large stones. } H
] 1 ] ]
] i ’ ‘ ] ]
Urban land. ] i | ] | ]
| ! ] | | !
Thecccaaa cmmmmmea- 1Slighteee~cecaxax {Moderate: {Not needed=----}Slow intake, {Slope, {Percs slowly.
Aubrey ! | thin layer, ] | soil blowing, | depth to rock,!|
H { hard to pack. | ! percs slowly. | soil blowing. |
[] 1 ] (] 1 []
] 1 t ] i ]
8, Qeewe=w c——————— {Moderate: |Moderate: {Not needed==--- 1Slow intake, iDepth to rock |Depth to rock.
Austin { depth to rock.| hard to pack. | { rooting depth, | |
] ! ! | slope. ] ]
| | } } i |
10%: ] ] | ] ] {
Austin--cccecea- iModerate: {Moderate: iNot needed----- iSlow intake, iDepth to rock |Depth to rock.
| depth to rock.} hard to pack. | ! rooting depth, | 1
| ! ] i slope. ! |
[} ] ' ] [] [l
] ) L] ] ]
Urban land. ] ] ! | | |
| ! i ] | i
11, 12ecmeecccca" {Moderate: 1Slight-eeceaacas iNot needede=-w= |Fast intake, 1Soil blowing---}Erodes easily.
Bastrop | seepage. ] ! { soil blowing, | ]
| ! i ! slope. | 1
i { | i ! |
13emmcm e ———— {Severe: iModerate: iDepth to rock |Excess lime----}Favorable-=---- {Favorable.
Bolar ! seepage. | thin layer. ! ! ! i
[] [] (] ] 1
] 1 ’ ] i i
I - cmm————— {Severe: {Moderate: iDepth to rock |Excess lime==--}Slope~=wece=e~x {Favorable.
Bolar | seepage. | thin layer. | ! ! H
1 [} ‘ ) ‘ )
] ) ] ]
15%: } 1 | i | |
Bolar-eeceeea--oa- |Severe: iModerate: {Depth to rock |Excess lime----|Large stones---|Large stones.
| seepage. ! thin layer. } E ] ]
! ] | i } !
Aledo===v===w--=-|Severe: iSevere: iNot needed-----|Rooting depth, {Depth to rock, |{Droughty,
! depth to rock.! thin layer. ! { droughty, { small stones, | rooting depth.
| i ) | slope. i slope. !
! ! i } ] ]
16%: } | ] ! |
Bunyane-e=ccecaaa iModerate: iModerate: {Not needed=----|{Floods-=w===== ~}{Not needed-~----{Favorable.
| seepage. ; piping. E | | E
| i i i

See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--

T T
I t
Soil name and | Pond | Embankments, | : 1 Terraces ]
map symbol 1 reservoir { dikes, and t Drainage t Irrigation i and | Grassed
| areas | levees | H { diversions | waterways
1 1 ] ] [] ]
H | | | | |
] 1 ] i t '
16%: i i ! { i i
Whitesborom=eeee- {Moderate: {Moderate: {Floods, {Floods, iNot needed=---- {Favorable.
| seepage. | wetness. | wetness. | wetness. i i
) ] ] ] ] 1
] 1 ] ] 1 1
17, 18, 19, 20#---|S5light-----e--- 1Slighte=ec=meoa- iNot needed=---- {Percs slowly---|Favorable---~-- {Favorable.
Callisburg | i | ! i H
} i i i i i
21, 22, 23==--=--= 1Slighte=e=aee-- iModerate: {Not needed---~- |Percs slowly, |Percs slowly, |Percs slowly,
Crockett i | unstable fil1l,] { rooting depth,| erodes easily.| erodes easily.
i i compressible. | { erodes easily.| i
] ] ] ] ] )
] ] ' ] t t
2u%; ! ! ] | i !
Crockette=eeecaae 1Slight=eeceeaaa- iModerate: iNot needed----= iPercs slowly, |{Percs slowly, |[Percs slowly,
1 { unstable fill, | { rooting depth,! erodes easily.} erodes easily.
) | compressible. | \ erodes easily.| )
[] ] [] [] 1 ]
L] t ] 1 I ]
Urban land. i 1 i ! i i
i ] | ] ] ]
25, 20ececcccccaaaa 1Slight--====--- IModerate: iNot needed=~-=- i1Slow intake, iPercs slowly, |Percs slowly.
Crosstell ! { unstable fill.| | percs slowly. | slow intake. |
] ] 1 1 [} 1
! 1 I I t ]
27%: } ] 1 i | i
Crosstellee—caee= 1Slight—=—eccw-a tModerate: iNot needed===-- 1Slow intake, iPercs slowly, |Percs slowly.
| { unstable fill.} ! percs slowly. | slow intake. |
1 1 ] 1 [] []
i 1 L] t ] ]
Urban land. i ! | | ! i
] i i i i i
28--ecmccccccanaaa {Severe: {Severe: iNot needed-=--- {Rooting depth, {Depth to rock, iDroughty,
Eddy i depth to rock.!| thin layer. ! { droughty, { small stones. | rooting depth,
| | | | slope. | i slope.
] ! i ! ] !
29, 30¥ccccccnaaa- iSlightemmeeme=x {Moderate: {Floods, {Floods, INot needed----- iNot needed.
Elbon i | compressible, | percs slowly. } slow intake. | ]
' ! unstable fill.| | ] ]
i ] i ] i |
31%; ] i i | i ]
Fairlig-===—ce-== {Moderate: tModerate: iNot needede~=~=- 1Slow intake, |Percs slowly---{Percs slowly.
\ depth to rock.} hard to pack, | | percs slowly. | 1
! { unstable fill.| H i i
] 1 1 1 ] 1
L] ] + 1] ] ]
Urban land. | : | i i ]
[] 1 + ] ] 1
] t ] L ] i
32%, 33%: i i 1 i i ]
Fairliee=eecececua {Moderate: iModerate: iNot needed-=-=- 1Slow intake, {Percs slowly---{Percs slowly.
{ depth to rock.{ hard to pack, | | percs slowly. | ]
! ! unstable fill.| H ! }
) 1 1 ) [] ]
] 1 ' I ] 1
Houston Black--~-}{Slight--==-----{Moderate: {Percs slowly---{Slow intake----|Percs slowly---|Percs slowly.
} | compressible, | i | i
! ! unstable fill. | ! i {
[] ] [] [] 1 1
i ] ] ] ] t
34, 35=cccccccacaa {Moderate: 1Slight-=eeeeu-- iNot needed-===- {Fast intake----{Favorable----=-- {Favorable.
Gasil | seepage. H i i | |
] | i i ] |
36%: | ] | i ] ]
Gasil---cemccca-- {Moderate: 1Slight===ee-e-- iNot needed----~ {Fast intake--~--|{Favorable------ iFavorable.
| seepage. ' ! | i i
| | ] i | 1
Urban land. i ' i ! ] ]
i ] ] i ! !
EX AL TR e {Moderate: 1Slight==ee-ao-- iNot needed--=-- |Fast intake----{Favorable------ {Favorable.
Gasil | seepage. [ i i | }
) 1 1 1 [] 1
] i I t i i
Ry it {Severe: {Moderate: iNot needed----- {Fast intake, iToo sandy, {Droughty,
Heaton | seepage. | erodes easily, | ! soil blowing, | erodes easily,{ erodes easily.
| | thin layer. ! | droughty. | soil blowing. |
i ! i i i |
39, U0---cmcmeee- 1Slightecccacaaa {Moderate: {Not needed----- iSlow intake---~|{Percs slowly---|Percs slowly.
Heiden i i unstable fill,] | : i
shrink-swell. | 1 }
(] ] ]
] 1 1

See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT--Continued

| compressible.
)
t

See footnote at end of table.

T Limitations for-- H Features affecting--
Soil name and | Pond | Embankments, | ] 1 Terraces I
map symbol ! reservoir ! dikes, and i Drainage { Irrigation 1 and ! Grassed
1 areas | levees ] } | _diversions t waterways
T i H T T I
! ! H 1 } i
lececmcmcccacaaa-i{Severe: iModerate: iNot needede==a-- tSlope, {Favorablee=e-e- iDepth to rock.
Howe | seepage. ; thin layer. E 3 rooting depth. | H
| i i | |
42, 43, 44, 45----}Moderate: {Moderate: INot needed----- {Erodes easily {Favorable----- -{Favorable.
Konsil | seepage. f piping. E 5 ; {
: i 1 t i i
46, UTmeeeamaaa ---{Moderate: |Moderate: |Favorable—--~m=a {Favorable-e---- iFavorable~=---~~{Favorable.
Lewisville | seepage. ! unstable fill. : ! H
i i | 1 1
L meee--m-=-={Severe: {Moderate: iNot needed=-=-- {Rooting depth, |Rooting depth }Rooting depth.
Lindy | depth to rock.} piping, i { slow intake. | i
[ 1 thin layer. H } i !
i ! | i i i
49 H ! 1 i | 3
Lindy-eececcccaaa-|Severe: {Moderate: iNot needed-----|Rooting depth, |Rooting depth }Rooting depth.
| depth to rock.| piping, i ! slow intake. | 1
! ! thin layer. i i i !
i ! 1 i { H
Urban land. i i 2 ; E E
| ] X il 1
50, S5lecccccccccas|Slighteraccaaaa tModerate: {Percs slowly---1Slow intake, iPercs slowly---|Percs slowly.
Mabank H 5 unstable fill.} E percs slowly. | H
1 i { 3 {
52, 53==cccacescraciSlighte=eececeeau-!Moderate: {Not needed=-~--- iPercs slowly, {Slow intake, {Peres slowly,
Normangee H { unstable £1i11.} | slow intake, | erodes easily,! erodes easily.
' i j | erodes easily.} percs slowly. |
H { i | i !
CLLH } { } b | H
Nermangee--=--<=«{S1ight-=-w-w-e-{Moderate: iNot needed-----iPercs slowly, {Slow intake, |Percs slowly,
} { unstable fill.} i slow intake, 1 erodes easily,! erodes easily.
| H é 3 erodes easily.i percs slowly. |
{ | i i { |
Urban land. i 1 } H | !
{ i ! ! i 1
55%ccccccncccncacai{Slight emaux --=={Moderate: {Not needed--~--{Percs slowly, {Slow intake, {Percs slowly,
Normangee H { unstable fiil.| i slow intake, | erodes easily,! erodes easily.
H { : E erodes easily.i percs slowly. |
i) ]
t ] 1 i
] T --=-~}Severe: {Moderate: iNot needed-----{Favorable-----~{Favorable------!Favorable.
Okay { seepage. { unstable fil1,1} ki i i
; f piping. i ; i !
1] 1 1
§Tevccccncanaca===|Severe: iModerate: iNot needed-----|Favorable--~~--{Not needed-=----|Not -needed.
Oklared | seepage. ! unstable fill,! 1 |
! ! piping. ! ! | ]
! i | i i 4
58%; ! i ! ! } {
Oklarede-e-ceew--iSevere: {Moderate: iNot needed-----1F100d8~==eeee--|Not needed-----iNot needed.
| seepage. { unstable fill,} } ! i
! | piping. ! | | t
i i 1 ! } 4
Kiomatia-===-----|Severe: {Severe: {Floodse=--=-~=-iDroughty, {Favorable----~<|Droughty.
| seepage. 1 piping. ] { floods, | ]
] | | | fast intake. | '
] ] ! i ! i
59%, ! ! i } i |
Pits | ! i ! i |
} i ! i ' |
fleccccnccnccanana iSevere: iSevere: iDepth to rock !{Droughty, {Depth to rock |Rooting depth,
Purves { depth to rock.| thin layer. | § rooting depth.i E droughty.
! { i i
floceccncaccaaaa ~=!Slight=eeeewe-=iModerate: {Floods, {Slow intake, {Percs slowly--~{Percs slowly.
Redlake H ! unstable fill, i percs slowly. | floods. ] H
1 } compressible. : E ; :
H i i
62, 63-~moeeeeaa =={Slighte=eeeec---{Moderate: i18lo {Slow intake~---|Percs slowly---{Percs slowly,
Sanger | { unstable fill, ; percs slowly. : i : slope.
| i
i } { |
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TABLE 14.--WATER MANAGEMENT--Continued
- H Limitations for-- T Features affecting--
Soil name and |} Pond | Embankments, | i Terraces T
map symbol | reservoir { dikes, and 1 Drainage { Irrigation i and 1 Grassed
i areas H levees H E { _diversions } waterways
T T 1 []
E i ; ; E E
L e T iSlight-=e--- -~-i{Moderate: tNot needed----- {Slow intake, iLarge stones, |{Percs slowly,
Sanger 1 ! unstable fill,| ! slope. i slope, | slope,
1 \ low strength. } | | percs slowly. | large stones.
i | } ! | {
L ittt {Severe: |Severe: INot needed---~-=|Percs slowly, |Depth to rock, |Rooting depth,
Speck Variant { depth to rock.}{ thin layer. 1 ! rooting depth.| percs slowly. | percs slowly.
| H ! | i i,
66, 6T-ccccema—a- }Severe: iSevere: iNot needed----- |Slope, iDepth to rock, {Rooting depth,
Stephen { depth to rock.} thin layer. H ! rooting depth,} rooting depth.! depth to rock.
} H } ! slow intake. | !
! ! i s | 1
68ecccmncnnccnana 1Slight-eeeceee- iModerate: |Percs slowly, |Percs slowly, |Floods, iWetness,
Trinity | | compressible, | floods. | wetness. | wetness, | percs slowly.
H I unstable fill.| ' { peres slowly. |
i : ! i ! !
69%, | ¢ i } i i
Urban land | ' ! ! ! t
\ ! | i i i
70, 71, 72, 73-~==iSlighteccecaem- iModerate: {Not needed----- |Percs slowly, |Percs slowly---{Percs slowly.
Vertel ! } compressible, | \ slope. H i
! ! unstable fill.! | H :
[ 4 ] I [ [} 1
3 ! 1 ] ] t
T4 i i 1 ! : !
Vertel-—=e-cee-- tSlighteeecceee- ‘Moderate: {Not needed-----}Percs slowly, |Percs slowly---~iPercs slowly.
| \ compressible, | { slope. i i
] ! unstable fill.} ! 1 1
] (] 1 (] ) (]
] ] ] i L] 1
Urban land. H 3 | ! ; ‘
! 15 i i H i
R et {Moderate: iModerate: {Floods, |Floods, {Not needed~---- {Favorable.
Whitesboro | seepage. | wetness. | wetness. { wetness. { i
[ ! i ! ! :
T6%: ! ! i i | i
Whitewright------}Severe: {Severe: iNot needed--==-- 'Rooting depth, {Depth to rock |Rooting depth,
| depth to rock.| thin layer. 1 { slope. H { depth to rock.
1 ] t [] 1 ]
] ] 1 ] i ]
Eddy-=cecccreena- iSevere: iSevere: iNot needed-=--- {Rooting depth, {Depth to rock, iDroughty,
{ depth to rock.| thin Iayer. H { droughty, ! small stones. | rooting depth,
i ! : | slope. i ! slope.
i | i ! | !
Howe=meee- - {Severe: iModerate: iNot needed-==== iSlope, {Favorableseec=ea {Depth to rock.
{ seepage. { thin layer. ! { rooting depth.| |
H ! ! H ) :
T77%: ! i | | ) !
Whitewright----- iSevere: iSevere: {Not needed--~-- IRooting depth, |Depth to rock, {Rooting depth,
| depth to rock.} thin layer. | { slope. ! slope. { slope,
H | ' H H ! depth to rock.
] 3 | H i H
Eddyec~eccecawan |Severe: iSevere: iNot needed----- {Rooting depth, [Depth to rock, jDroughty,
| depth to rock.} thin layer. | | droughty, ! small stones. | rooting depth,
! 1 i | slope. | ! slope.
' { H i \ |
Howeeemecoocaa --=-|Severe: {Moderate: {Not needed-----{Slope, {Favorableseee=- {Slope,
| seepage. { thin layer. 1 ! rooting depth.| } depth to rock.
i ! i i { 1
78%: : ! ! | H 1
Whitewright-----~}Severe: |Severe: {Not needed-----}Rooting depth, iDepth to rock {Rooting depth,
| depth to rock.i thin layer. i i slope. | ! depth te rock.
r ] 13 1 1
] ] I ] 1 )
Gullied land. | ! i ! | i\
| | | H | |
79, 80---vmceeee- {Slightececae- --{Severe: 'Peres slowly---}Percs slowly, |{Percs slowly, {Percs slowly,
Wilson | wetness. } ! slow intake, | wetness. { wetness.
H i { ! wetness. | |
| i i i 1 !
B1¥ccccccna emmmoee|Slightcccceax -~{Moderate: iFloods, !Slow intake, {Not needed-----{Percs slowly,
Zilaboy 1 ! hard to pack, | percs slowly. | perecs slowly, | | wetness.
t { wetness. t | wetness. i E
1 ] ] []
L] ] (] [} ] s

# See descriptton of the map unit for composition and behavior characteristies of the map unit.
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Absence of an entry indicates that data were not estimated]
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> means more than.

[The symbol < means less than;
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TABLE 16.-~PHYSICAL AND CHEMICAL PROPERTIES
Available

T
!
Permeability |
]
t

Entries under "Erosion factors--T" apply to the entire profile.

-
I

DepthiClay <2mm
1

under "Wind erodibility group" and "Organic matter" apply only to the surface layer.

entry indicates that data were not available or were not estimated]

Soil name and

GRAYSON COUNTY, TEXAS
map symbol

[The symbol < means less than.
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TABLE 17.--SOIL AND WATER FEATURES

The symbol > means

[The definition of "water table" in the Glossary explains terms such as "apparent," and "perched."

Absence of an entry indicates that the feature is not a concern]
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TABLE 17.--SOIL AND WATER FEATURES--Continued
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TABLE 17.--SOIL AND WATER FEATURES--Continued

| _Risk of corrosion _

[ ]

1 i

tUncoated iConcrete
ness | steel |

DepthiHard-
[}
]

Bedrock

T
i

1
|
Kind Months
¥
1

High water table

Depth

(TR DRI

Months

-2y

Flooding
Duration

T
L]
]
)

logic} Frequency

Hydro-
group

o e =]

Soil name and
map symbol

1]
1}
1
1

High----~{High.

o
N

Nov=Mar

Perched

0-1.0

D INone=e—eec-a
i
)
1

80mmmmmmemmme—

Wilson

L
FL]
@
|5
. o . . - . . . - . . . . . . .
x o k3 k= k3 3 EJ X =z Ed k3 =z E] 2 2z X 3z 2z
(o] ) [o] (o] [o] [o] o] o [o] [¢] [¢] o [e] [+ [«] o] (e} (o]
- = -1 i ) o | - 1 - 2 - ) -1 ) -l 1 — | |
' 1 1 t [} [} ' [} | 1 [} ] [} t 1
1 ] [ [ t | [ 1 | 1 | i ] 1 [ | ' 1
' F) + Py 1 ] 1 ] 1 1 1 1 | 1 1 1 [} 1
[ @© © @ | | ] 1 1 1 1 t 1 1 1 t ] 1
1 [ = . ] 1 | [ t | ] [} 1 1 | ! [} [}
=y [ [ LM t < K=l = Peod = Ko £ Kl = < Ee i =
vo = o el = ol -] o) = 1) -9 ad -4 -] wo o) o -] -]
- o (o] [*] (o] -t -~ o -t — — -~ e ol o~ ot Lal Rl
= = = = = e o] = b= o b= o T o o] = x oot o = =
] @ [ o ) @ @ @
— — — — — —~ = —
| ' [} [} ) o [} ) [ =] 1.0 [} 10 [ =) | 1 o 10 1.0 | O
1 [l 1 | v 9 | 1 o @ a, © 1 oo [0 ] a, o oo ao Q
[ ] ] 1 ¥ [ 1 ] —“a o 1 — — ] —a Ao o - o
. x o -] o -5 -3 - - -3
o o o o o [=] [Te) o o
o o o o o Y o o o 3] o = ar o N — = o
ot 0 O O Y= Vo] 1 O = 1 U va) [} ¥ =3 1 [} ] 1
! A A N A A © A ~ £ ~ A ar = ~ o (g} =] o
- o o - N =
> > o >
@ © =3 (3] @
= = - i =
! 1 ] ] ] | 1 t t | 1 t 1 ' [} ] t [
1 1 = [ =] 1 t t [} | > t 1 » ] ' | [}
1 1 © © @ [ ' [} ' ' [} t 1 O [ [} [ 1
= = - = o
> PO +» Y
=4 o = =4 <
[ [ (3] [ o
1 ' [ 5 . 1 1 | ) 1 1. ] [} s | [} 1 '
1 ' @ © @© 1 1 1 1 ] @ ] [} @ 1 1 1 '
1 [} Q. o | 1 | ] [} Q. | [ -3 1 1 [} '
o a o Q. a
< « o« <t ot
o o o o o
(= o n.w = :w o o o o o ™ (=] o n“. o o =} o
» . 1 . . . . . 1 . . . . .
L, Yol e} o o o N3 Ne] Vel <) Yol o Vel 0 o o] Ve Y=} O
A ~ . - . ~ A A~ A A ~ ~ . A A ~ A
™ M o o
> = = > > >
@ E =] @ ) @
= - - = = =
] | 1 ¥ t | 1 1 1 | [} | 1 t 1 ' [} 1
1 1 5. o o 1 = | [ ] el | 1 a 1 i ] [l
1 1 © [ [ [ @ [ 1 ' @ | ] [ t ' 1 '
= I - (™9 (2]
[ ™ 1 L= [} ]
) [} | [ 1 [
-~ -— 1 ] 1 ]
= 5. 1 o 1 '
1 ¥ 0 Fe 1 1 o ] | 1 [ ] ] 1 [l 1 1 t
1 ' e | | 1 1 Gt 1 ] s [} [l | ]
] ] > > o 1 > | 1 1 o 1 ' o [} 1 ' [}
| L et 5 o P
L © 5. @ [ =
= - m = m om
] ] ' t 1 v | ) 1 1 [} t ]
¥ | 1 ' t ] ] 1 | 1 1 t 1
' ] 1 —~ - [} — t 1 ] — | ] — 1 1 ] 1
' 1 ] @ @ t @ 1 | ] @ | ] @ 1 ] t 1
' | [ < o 1 c ' | ] < | | < 1 1 ] 1
1 ] 1 o [¢] 1 Q 1 ] t o t ] o] 1 1 ] 1
1 t | - ] - ] ] ¢ - t ' ot 1 1 1 1
1 t 1 2] n | 2] | 1 [} 2] [} ] 0 ] | ] 1
[ [ @ @ @ (] © [ [ o @ [ [ © [ ] [ o
c [~ 1% 3] o c 3} c c c 3} c < o c o < [
[o] =] « o (¢ (<] [¢] O [ o] 13 (=] [+ O (] (o] o] o
= = ox o o = o = =z = o = = o = = = =
a m [« o] m < [=Y [=} a a [&] [=] a a (] (8] [&] (] (S
e e e e e e e e o o 2 2 s e o e T o e S o e o o o e o e R A T S T o e o A i i i o = e e = e e S o e
[} ' ] | | | 1 ) | | 1 | 1 | 1 1 [} 1
1 T | 1 | ] | ] 1 t 1 1 1 | ] 1 1 ]
] t | 1 1 ] | | ] 1 1 1 | | 1 [l ' t
| ' | 1 1 | | ] ] [} 1 [ | t 1 1 t ]
t (] ] ] ] ] ] ] [ 1 ] [\ ] t 1 1 1 1] -
| ] 1 [ t 1 1 1 1o 1 1 o~ 1 t 1 1 T L h-]
. | [ 1 ' t ' ] ] [ ] ] 1 . ' o 1 ' o c
o | ] ' t t t 1 3 [ 1 | o - t o [ =] = 1 t r~ L
c [ [ t [} t t ] el [ 1 [l c o« [} c [N L] t t ] -~
o [ [} t ' © ] | Vel [ | | © o~ ] @ [} oo 1 t -~
— t o 1 t T o 1 [ (- 1o [ — ' ~ 10 = 5 1 ] - el
t o | t o [ (] [ -t ' 1o (S -~ — 1~ 3 ' ] x @
=1 [ ] [ IS © Vo 1@ Mo rx ~C [ c — o [ = 1o ~o0 ) 1 (7] ]
© [ =] 1> t © @ £ n 1> 1t~ Oow t o wo t @ e~ » © [t > > [ +» —
-] (Y 1 @© [ o o ] [ 1O c () ) [ - . e K Fel [ - o 3 o —
®= & = O [ 1Y ®x 8 A & .~ (= () - @ "o -3 [ T ™ -0 % O [ 1 = c © o = o =]
D N=Z WO O MO ¥ OO0 00 T&E NI N W) OB+ oD O> TI> oD N=E o= %] = o= [&]
[Ta Ve wn n TS [¥a) O 0 ve V=) O =3 ve o~ o~ o~ o~ o~

79,

See footnote at end of table.



140 SOIL SURVEY

TABLE 17.--SOIL AND WATER FEATURES--Continued

H I Flooding T High water table 1 Bedrock I Risk of corrosion
Soil name and IHydro-| T i ] ] i ! } i
map symbol | logict Frequency |} Duration {Months | Depth ! Kind |Months |Depth{Hard- |Uncoated !Concrete
jgroup i i i i i i ! | ness'| steel !
] ] i i i Ft i i i In | i i
i i ] i i ! ! i i | |
81#%ccccccrenane = ! D |Frequent=-=-{Briefec=-=- {Sep-May! 0-3.0)Apparent{Oct-May! >60 | --- |High=w--- {Low.
Zilaboy ! ! i | ! ! ] ] i ]
H 1 ' ! ! i ! ] i

* See description of the map unit for composition and behavior characteristics of the map unit.
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[An asterisk in the first column indicates that the soil is a taxadjunct to the series.
description of those characteristics of the soil that are outside the range of the series]

TABLE 18.-~CLASSIFICATION OF THE SOILS

See text for a

141

T
1
Soil name 1 Family or higher taxonomic class

L]

!

|
AledO==mceccacccacax ———meae | Loamy-skeletal, carbonatic, thermic Lithic Haplustolls
Altoga-=m==cermceccccncua= |\ Fine-silty, carbonatic, thermic Typic Ustochrepts
Aubreyes-eccccecnmcceccan= { Clayey, mixed, thermic Typic Haplustults
Austine--cecccacnccccacaa-- | Fine-silty, carbonatic, thermic Entic Haplustolls
Bastrop--=eecececece-ax cmmme—— { Fine-loamy, mixed, thermic Udic Paleustalfs
Biromeesececcccacncacaaaaa | Fine, mixed, thermic Ultic Paleustalfs
Bolar-=eececcccnccaa= cmme——- ! Fine-loamy, carbonatic, thermic Typic Calciustolls
Bunyan-esceceracu-- ——————— | Fine-loamy, mixed, nonacid, thermic Typic Ustifluvents
Callisburgeesec-cee- cmm———— | Fine, mixed, thermic Udic Paleustalfs
Crocketteeecccccrcncccanax { Fine, montmorillonitic, thermic Udertic Paleustalfs
Crosstelleeecccua=s c———m—a { Fine, montmorillonitiec, thermic Udertic Paleustalfs

Lindy-=c~c-couecaa- ——————- :
Mabank-=eececcacccccnanccaa !
Normangee@e=-ececcecmrcnacaax" !
#0kay==—=-m B 1
Oklared===-o~-- - ]
#PYrves—---mmeecmecmccaacaaa- ]
Redlakee~=-—eccccccccccaaas !
Sangereeecec-mmeccrcccaccee- !
Speck Variante-e--eceacca-- !
Stephen--=ceccccccccaaaaa- !
Trinitye—cccecccnncccccaan
Vertele--a-- 1
Whitesboro=-- !
Whitewrighteeseccccamaaaaa !
WilSON---mececcecmccacaaaa !
Zilaboy--=-==ccccemcaccaa- ]

Loamy-skeletal, carbonatic,

thermic, shallow Typic Ustorthents

Fine, mixed, thermic¢ Fluventic Hapludolls

Fine, montmorillonitic, thermic Udic Pellusterts
Fine-loamy, siliceous, thermic Ultic Paleustalfs
Loamy, siliceous, thermic Arenic Paleustalfs
Fine, montmorillonitic, thermic Udic Chromusterts
Fine, montmorillonitic, thermic Udic Pellusterts
Fine-silty, carbonatic, thermic Typlc Ustochrepts

Sandy, mixed, thermic Typic

Udifluvents

Fine-loamy, siliceous, thermic Ultic Paleustalfs
Fine-silty, mixed, thermic Typic Calciustolls
Fine, mixed, thermic Udic Haplustalfs

Fine, montmorillonitic, thermic Vertic Albaqualfs
Fine, montmorillonitic, thermic Vertic Haplustalfs
Fine-loamy, mixed, thermic Typic Argludolls

Coarse=-loamy, mixed (calcareous), thermic Typic Udifluvents

Clayey, montmorillonitic, thermic Lithic Calciustolls

Fine, mixed, thermic Vertic

Eutrochrepts

Fine, montmorillonitic, thermic Udic Chromusterts
Clayey, mixed, thermic Lithic Argiustolls
Clayey, mixed, thermic, shallow Entic Haplustolls

Very=-fine, montmorillonitiec,

Very-fine, montmorillonitic, thermic Udorthentic Chromusterts

thermic Typic Pelluderts

Fine-loamy, mixed, thermic Cumulic Haplustolls

Loamy, carbonatic, thermiec,

shallow Typic Ustochrepts

Fine, montmorillonitic, thermic Vertic Ochraqualfs
Fine, montmorillonitic, thermic Aquic Chromuderts
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This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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